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A large portion of the evidence base on the utility of
nuclear cardiology examines the ability to prognosticate
varying subsets of patients based on the extent and
severity stress myocardial perfusion abnormalities, left
ventricular function, and other ancillary markers at rest
and stress imaging.'? An extensive evidence base
reports that we can clearly define low to high risk strata
of patients and the importance of this information is to
guide the intensity of post-imaging therapeutic man-
agement strategies. Under the principle of guiding the
intensity of therapeutic intervention based on risk or
hazard estimates, patient management strategies can be
tailored to the expected event rates.’” Applying this
approach, patients at the very highest risk should receive
the most intensive care with consideration of surgical
care coupled with guideline-directed medical therapy.
The concept of intensive care matching the expected
hazard in a patient is based on the strategy of initiating
effective care that reduces risk and thereby alters the
expected hazard for events. There is an expected gra-
dation in risk reduction whereby higher risk patients
receive a greater proportional risk reduction as com-
pared to lower risk patients who receive minimal risk
reduction.” In this manner, secondary prevention
strategies largely result in a greater proportional risk
reduction as compared to primary prevention ap-
proaches. By targeting the highest risk, we alter the
natural history of these patients with prevalent my-
ocardial perfusion abnormalities and thereby improve
patient outcomes. There are exceptions to this (e.g., risk
altering ischemia-guided intervention is frequently less
effective in patients with severe left ventricular
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dysfunction) ** but this is an overall premise that guides
both individualized patient management as well as the
design of varying clinical research projects.

All of these prior approaches to clinical manage-
ment of the patient with stable ischemic heart disease
have been applied for several decades, and it seems
difficult to imagine that this successful approach has
limitations. For the field of nuclear cardiology, there is a
wealth of evidence on risk stratification but do we
always apply uniform methodology and where are areas
of improvement or those where we can further our
knowledge base on the adverse sequelae of atheroscle-
rotic or other diseases following the index examination.
It is important to note that we rarely have uniformity in
the definitions for many of the components of any given
prognostic series; with exception death from all-causes.
In some cases, a report may use cardiovascular and in
another ischemic death which may differentially include
all forms of death including heart failure or fatal stroke.
In the case of cardiac death, often the series do not
define or enumerate the admixture of reported outcomes
based on end-stage ischemic heart disease, fatal
myocardial infarction, or sudden cardiac death. Attri-
bution of causality is fundamental to discerning
prognostic groups and has been rarely applied in car-
diovascular imaging.® The inclusion of resuscitated
cardiac arrest may also be considered as part of the
endpoint combination. Nonfatal events are even more
challenging as the type of infarct (ST or non-ST eleva-
tion) or its size clearly matters in terms of treatment
strategies but within the nuclear cardiology literature are
uniformly lumped into one category for prognostic
purposes. The details of the specific cardiac biomarkers,
upper limits of normal, and related electrocardiographic
signs and symptoms are uniformly excluded from
methods sections in prognostic series. This is par-
ticularly important for the documentation of
periprocedural events where varying definitions for
acute myocardial infarction have been employed.
Clearly, the details and differences across endpoints
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matter but for the most part, the nuclear cardiology lit-
erature has done a poor job at unearthing these details
and noting how they further our understanding of patient
risk.

Recently, the American College of Cardiology and
American Heart Association in collaboration with the
US Food and Drug Administration published a docu-
ment aimed at standardizing data elements and
definitions of cardiovascular endpoints used in clinical
trials.® This document is part of a larger project entitled
the Standardized Data Collection for Cardiovascular
Trials Initiative whose aim is to create uniform guidance
on clinical endpoints used in both trials and registries.
The aim of this document is to create uniform data
standards that may be reliably applied across electronic
health records as well as clinical research databases;
importantly, for the field of nuclear cardiology to create
meaningful, standardized definitions for cardiovascular
endpoints to be applied diversely in varying research
settings from around the world.

From this report,® critical details are highly relevant
to the field of nuclear cardiology and are worthy of
discussion within this editorial comment. In general, this
document emphasizes the need to provide a greater
depth of detail on how varying events are defined. This
would include the type of cardiac biomarker and upper
limit of normal threshold for acute myocardial infarc-
tion. Detailing of the types of death noted during the
follow-up observation including cardiovascular, non-
cardiovascular, and undetermined causality.

Moreover, the field of nuclear cardiology has uni-
formly applied ‘‘hard’’ cardiac endpoints and shied
away from using ‘‘softer’” more subjective endpoints
such as shortness of breath or angina symptoms. Yet,
these endpoints have proven to be most effective at
differentiating the effectiveness of varying treatment
strategies such as reduced angina prevalence with per-
cutaneous coronary intervention as compared to optimal
medical therapy in the VA-sponsored Clinical Outcomes
Using Revascularization and Aggressive Drug Eval-
uation (COURAGE) trial.”® Or even more relevant to
nuclear cardiology is the recent findings of improved
unstable angina among patients with ischemia-guided
PCI from the fractional flow reserve vs Angiography for
Multivessel Evaluation (FAME) 2 trial.” The importance
of unstable angina has become a vital component of
understanding the benefit of ischemia-guided manage-
ment; yet very few prognostic series have included this
as an endpoint. Importantly, the ACC/AHA document
notes that the inclusion of unstable angina as an event
requires a greater degree of subjectivity that we have
often not applied in nuclear cardiology. Importantly, the
inclusion of unstable angina as an event may provide
important clues as to the sequelae of ischemia severity;
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in particular as it relates to guiding anti-ischemic ther-
apy use.'®!'! The documentation of electrocardiographic
abnormalities and the exclusion of cardiac biomarker
elevations remains a vital part of having a degree of
consistency and rigor to the definition of unstable
angina. Other endpoints such as transient ischemia at-
tacks or stroke are largely ignored in the field of nuclear
cardiology, but as we know atherosclerotic disease is
systemic and the link to this common disease process
remains important to define the predictive value of nu-
clear cardiology as a guide to advancing disease states
(even non-cardiac). A recent example of this was the use
of coronary artery calcium (CAC) to risk stratify cere-
brovascular events.'> We do not typically envision that
CAC would predict beyond coronary events but it re-
mained an important means to identify stroke-related
events. Until tested, we do not know the bounds of
nulcear cardiology as an effective means to risk stratify
patients. The courageous will take the next steps in
prognostic research and boldly enlist novel endpoints
that reflect the process of atherosclerotic and ischemic
heart disease. Then and only then we will know not only
our strengths but also importantly our limitations as
effectively risk stratifying critical patient subsets.
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