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Second, high-risk patients, including those
with prehospital cardiac arrest, cardiogenic
shock, severe heart failure, or respiratory
arrest, need to be identified and sent to the
ED for evaluation and treatment. Results
from the current study suggest this did
happen, because unadjusted mortality in
the ED-bypass group was lower than mor-
tality in the group admitted to the ED, con-
sistent with a higher degree of comorbid
illness and risk among patients evaluated
in the ED before cardiac catheterization.
Third, the concern about bypassing the
ED outside of normal working hours, when
the primary PCI team might still be in
transit to the hospital, could be addressed
by developing overlapping in-house care-
team coverage. Underlying these issues is
the fact that not all communities have the
financial means to support a state-of-the-
art emergency medical services system
or medical centres with round-the-clock
catheterization laboratory coverage.

Clearly, many challenges exist to adopt-
ing ED bypass in the USA. However, indi-
vidual communities have successfully
developed and implemented protocols for
ED bypass.® Moreover, statewide emer-
gency medical services programmes, such
as the Reperfusion of Acute Myocardial
Infarction in North Carolina Emergency
Departments,” have provided an infrastruc-
ture through which innovations to reduce
reperfusion times can be implemented.
Additionally, a smart phone application to
transmit the prehospital electrocardiogram
wirelessly is another innovation that can
reduce time to reperfusion.’

The study investigators suggest that a
randomized trial in communities with suf-
ficient emergency medical services and hos-
pital infrastructure is the next logical step
as part of an overall strategy to optimize
reperfusion for individuals with STEMI.
Researchers in such a trial should exclude
high-risk patients who require stabilization
in the ED, and the results might answer
questions about patient safety and appro-
priate use of catheterization laboratory
resources. Although such data might be
useful to address the safety and poten-
tial benefit of such a strategy, approaches
such as ED bypass are already being used
in selected patients. An alternative would
be to accept that strategies to reduce reper-
fusion time are part of high-quality care
for patients with STEMI. Through sys-
tematic data capture, quality-oversight
programmes, and feedback on patient
outcomes, these strategies can be (and are

being) applied in the current delivery of
care. These quality-improvement efforts
are critical to ensure that patient outcomes
are optimized and the potential risks of ED
bypass do not exceed the benefits of reduced
time to treatment. Furthermore, success-
ful programmes might provide insights
into how to overcome patient and system
barriers that inhibit the widespread use of
ED bypass.
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Heart failure clinical trials:
how do we define success?

Boback Ziaeian and Gregg C. Fonarow

The selection of end points for clinical trials of heart failure is challenging,
with important implications for patients, the medical community, and
regulatory agencies. The standards used in clinical research on patients
with heart failure influence the effectiveness and value of future clinical
trials, and the extent to which they can be translated into clinical practice.

Ziaeian, B. & Fonarow, G. C. Nat. Rev. Cardiol. 10, 492-494 (2013); published online 6 August 2013;

doi:10.1038/nrcardio.2013.115

Whether in sports, economics, or medicine,
boundaries must be set for demarcating
success from failure. Despite advances in
therapies for the prevention and treatment
of heart failure (HF), this syndrome con-
tinues to result in substantial morbidity,
mortality (>50% at 5 years), and health-care
expenditure.! New therapies, particularly

for acute HF and HF with preserved ejec-
tion fraction, are urgently needed. The
Heart Failure Association of the ESC (HFA-
ESC) convened a 2-day summit involving
experts in HE, regulators, and industry rep-
resentatives to evaluate the challenges in
determining clinical outcome end points
in trials of HE. The resulting consensus
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Figure 1 | Potential end points for phase Ill pivotal clinical trials. Top: Chronic heart failure.

Bottom: Acute heart failure. The hierarchy (or order ranking) of the end-point options to measure
efficacy is not definitive. Alternative hierarchies might be appropriate depending on the relevance
of the end point to a specific patient population, the ability to measure the end point objectively
in a given study, and the possibility of standardizing the end-point measurement through accurate
and reliable instruments. Abbreviations: HF, heart failure; HRQOL, health-related quality of life.
Modified from Zannad, F. et al. Clinical outcome endpoints in heart failure trials: a European
Society of Cardiology Heart Failure Association consensus document. European Journal of Heart
Failure, 2013, doi:10.1093/eurjhf/hft095 by permission of Oxford University Press.

»

statement was published in the European
Journal of Heart Failure in June 2013.2 The
document serves as a framework for HF
trialists, study sponsors, and regulators
worldwide in assessing potential end points
for clinical trials of HF, and identifies areas
worthy of future exploration.?

With the increasing availability and use of
evidenced-based, guideline-recommended
therapies, event rates for the traditional
‘hard’ end points of mortality and morbidity
have fallen. In the UK-Heart study;’ all-cause
mortality decreased from 12.5% to 7.8% at
1 year, with an increase in the proportion
of noncardiovascular mortality from 14% to
29% over a 10-year period among patients
with HE As event rates for traditional end
points fall, the inclusion of alternative
end points relevant to patient outcomes has
become increasingly common. The benefits
and limitations of a multitude of end point
reporting strategies for HF clinical trials
are extensively discussed in the HFA-ESC
consensus statement.”

Currently, no ‘one size fits all’ standard for
end points exists in randomized controlled
trials of patients with HE. As studies involve
the investigation of populations at various
stages of acute and chronic HF, event
rates vary considerably for each potential
outcome. The HFA-ESC consensus docu-
ment? stratifies classes of end points from
most-scientifically rigorous to those with
increasing degrees of limitation for method-
ology or ease of interpretation (Figure 1).
The HFA-ESC writing group identifies all-
cause mortality as the most-scientifically
objective end point in assessing the benefit
and safety of a given intervention, as well as
for limiting potential bias. Nevertheless, if
all phase I1I studies were powered to detect
differences in all-cause mortality alone, they
would require increasingly large study pop-
ulations and extended periods of observa-
tion at tremendous cost. Cardiovascular or
cause-specific mortality are more-selective
end points, which reflect more-direct
treatment effects than all-cause mortality.
The authors of the HFA-ESC document
specifically draw attention to challenges

in accurate adjudication of cause-specific
death or hospitalization. Studies suggest
that adjudication can accurately classify
events and correct for under-reporting.*
However, limitations in event classifica-
tion have been well documented, even with
highly experienced clinical event commit-
tees.” Furthermore, concerns exist regarding
the potential for introduced bias. Trials such
as CHAMPION, TRITON, RECORD, and
PLATO have been criticized for discrepant
adjudication that might have favoured the
treatment arm.® The lack of routine report-
ing of the degree of adjudication and access
to primary patient level data limits investi-
gator and physician understanding of how
events are reclassified.

Focusing on death alone ignores the sub-
stantial burden of morbidity among patients
with HE. The authors of the HFA-ESC
document? emphasize the importance of
the rate of hospitalization for HF, which
is meaningful to both health-care provid-
ers and patients. The difficulty remains in
classifying a hospital admission for acute
HF when evidence suggests that around
two-thirds of patients with HF are readmit-
ted for reasons other than exacerbation of
HE’ The authors of the HFA-ESC statement
also acknowledge the importance of both
HF symptoms and patient-reported health
outcomes. However, the document high-
lights the difficulty in objectively measur-
ing HF symptoms, and the challenges of
obtaining uniformity with patient-reported
quality-of-life indices.? Various instru-
ments, such as the Minnesota Living With
Heart Failure Questionnaire or the Kansas
City Cardiomyopathy Questionnaire, are
responsive to changes in HF symptoms
and correlate with levels of biomarkers
such as pro-B type natriuretic peptide.®
The HFA-ESC writing group acknowl-
edges that no reliable surrogate markers for
HF outcomes exist. Although biomarkers
or indicators of ventricular remodelling
might be useful in early phases of therapy
development to provide preliminary evi-
dence of efficacy or safety, demonstrate
dose responsiveness, and identify patients
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most likely to benefit, they are not appropri-
ate clinical outcome end points for phase III
clinical trials.?

Owing to the statistical complexity of
accounting for composite end points and
recurrent events in clinical trials, results are
commonly reported as time to first event.
Composite end points are sometimes criti-
cized for overstating potential therapeutic
benefits by combining rare events, such as
death, with less-severe and more-frequent
end points, such as nonfatal myocardial
infarction, hospitalization, or revascular-
ization. In a study by Lim and colleagues,
304 published trials in which composite
end points were used revealed little cor-
relation between the primary composite
end point and death.® Many cardiovascular
trials utilize composite end points under
the term ‘major adverse cardiac events’
(MACE). However, a uniform definition
for MACE has not been established, and
the specific end points included within the
composite vary widely between studies.'
Interestingly, the authors of the HFA-ESC
consensus document highlight an innova-
tive methodology using “win ratios” to
organize patient treatment-placebo pairs
and rank the severity of adverse events
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to report overall benefits of a treatment.
Although the method better accounts for
severity of composites and recurrent events
than conventional methods, validating
the model and translating the results to
providers and patients will be challenging.

Selecting primary end points for clini-
cal trials is critical, not only for the success
or failure of the trial in terms of determin-
ing efficacy and achieving approval of the
therapy by regulatory agencies, but has
important implications for effectiveness,
economic value, and translation into clini-
cal practice. Although an outcome might
be quantifiable, it could lack relevance to
patients and not translate easily into the
clinical environment. Efforts to run clini-
cally relevant trials must prioritize patient
values to facilitate shared decision-making.
The growing field of outcomes research will
continue to refine current methodologies.
The Affordable Care Act, which was passed
by the US government in March 2010, led
to the funding and formation of the Patient
Centered Outcomes Research Institute.
Research conducted at this institution
emphasizes methodologies and outcomes
relevant to patients, to improve value-based
decisions on treatment options. Future con-
sensus standards for clinical trial end points
would be enhanced if they were formally to

integrate the views of patients, caregivers,
and other relevant stakeholders.

As the burden of HF continues to grow,
substantial collaborative efforts are needed
to advance HF research and refine clinical
trial design and end-point selection. This
work is essential to identify safe and effec-
tive therapies that improve patient-centred
outcomes, provide value, and can be rapidly
translated into clinical practice.
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