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ABSTRACT

Despite the global burden of cardiovascular disease, investment in cardiovascular drug development has stagnated over
the past 2 decades, with relative underinvestment compared with other therapeutic areas. The reasons for this trend are
multifactorial, but of primary concern is the high cost of conducting cardiovascular outcome trials in the current regu-
latory environment that demands a direct assessment of risks and benefits, using clinically-evident cardiovascular end-
points. To work toward consensus on improving the environment for cardiovascular drug development, stakeholders
from academia, industry, regulatory bodies, and government agencies convened for a think tank meeting in July 2014 in
Washington, DC. This paper summarizes the proceedings of the meeting and aims to delineate the current adverse trends
in cardiovascular drug development, understand the key issues that underlie these trends within the context of a
recognized need for a rigorous regulatory review process, and provide potential solutions to the problems identified.
(J Am Coll Cardiol 2015;65:1567-82) © 2015 by the American College of Cardiology Foundation.
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ABBREVIATIONS
AND ACRONYMS

AD = adaptive design
NME = new molecular entity
PFS = progression-free survival

ROI = return on investment

espite significant improvements in
cardiovascular mortality over the
last several decades, cardiovascu-
lar disease remains the leading cause of death
both in the United States and the rest of the
world (1-3). Heart disease and stroke will

result in an estimated 24 million deaths/year
worldwide by 2030, and will continue to represent
the dominant cause of death among the most prevalent
chronic diseases (4-6) (Figure 1). Furthermore, mortal-
ity and morbidity due to cardiovascular events
continue to climb globally as a result of rising cardio-
vascular disease rates in low-income countries, result-
ing in increasing disparities in outcomes as a function
of wealth and education (7). The burden of cardiovas-
cular disease clearly remains both a major public
health concern and growing global challenge.
Notwithstanding this increase in cardiovascular
disease prevalence worldwide, investment in cardio-
vascular drug development has stagnated over the past
2 decades, with relative underinvestment compared
with other therapeutic areas (8-13). This alarming
trend appears to reflect the business strategy in the
pharmaceutical industry of maximizing return on in-
vestment (ROI) by focusing on areas currently felt to be
most lucrative (8,9). As discussed in the following text,
the reasons for these trends are multifactorial. How-
ever, a particularly important factor is the high cost
of conducting cardiovascular outcome trials in the
current regulatory environment that demands a direct
assessment of risks and benefits using clinically-
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evident cardiovascular endpoints for approval rather
than biomarkers or putative surrogates. These realities
suggest that although the cardiovascular disease
burden continues to grow and innovative scientific
discoveries continue to occur, investors have concerns
regarding what they describe asregulatory uncertainty
and high development costs, leading to negative
effects on ROI for novel cardiovascular therapies.

To work toward consensus on improving the
environment for cardiovascular drug development,
stakeholders from academia, industry, and govern-
ment convened in July 2014 in Washington, DC. This
paper summarizes the proceedings of this “think
tank” meeting, the specific aims of which were to:

1. Delineate the current adverse trends in cardiovas-
cular drug development;

2. Understand the key issues that underlie these
trends within the context of a rigorous regulatory
review process that is a key aspect of drug devel-
opment; and

3. Provide potential solutions to the problems identified.

CURRENT TRENDS IN
CARDIOVASCULAR DRUG DEVELOPMENT

Between 2000 and 2009, U.S. Food and Drug Admin-
istration (FDA) approvals for new cardiovascular drug
therapies declined by approximately 33% compared
with the prior decade (11). During the discus-
sions, FDA representatives reported parallel adverse
trends in investigational new drug applications to the
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