
Internationally recognized physician- 
researcher Lars Wallentin, MD, PhD, 
discussed the value of integrating out-
comes research from clinical trials with 
clinical outcomes tracked in large Inter-
net-based registries, electronic patient 
records and data from biobanks that 
store blood and tissue samples to im-
prove cardiovascular outcomes.

Wallentin is senior professor of 
cardiology and chief researcher of 
cardiovascular diseases at the Uppsala 
Clinical Research Center, which he 
founded at Uppsala University Hospital 
in Uppsala, Sweden. He is also the 
founder of the Cardiothoracic Center at 
Uppsala, the Swedish Registry of Acute 
Cardiac Care and the First Swedish 
Competence Center for National Quality 
Registers in Health Care.

“In Sweden we can track patients 
for life through our national registries 
that contain electronic data about long-
term outcomes — every readmission, 

every medication prescribed and every 
new disease — until the end of life,” 
said Wallentin, who presented the Paul 
Dudley White International Lecture 
on Tuesday. Using the registries, 
Swedish medical centers can also track 

any changes in outcomes when they 
implement new treatment strategies. 

Through SWEDEHEART (Swedish 
Web-system for Enhancement and 
Development of Evidence-based care 
in Heart disease Evaluated According 
to Recommended Therapies), hospitals 
get an annual score based on their 
cardiovascular treatment outcomes, 
and the scores are made public.

“This has led to a dramatic change 
in performance. When we started to 
present these scores publicly, care 
substantially improved, especially 
among the poorly performing 
hospitals,” he said. “By this system, 
I think we have contributed to the 
equalization of cardiovascular care 
provided to patients in Sweden.” 

The marriage of clinical trial 
data with registry data has also 
changed the approach to angiog-
raphy and percutaneous coronary 

Integrating clinical research with clinical large 
registries could improve CV outcomes

ncrease in the incidence of infective endo- 
carditis was temporally associated with 
the United Kingdom’s National Institute 
for Health and Care Excellence (NICE) 
2008 recommendation that patients do not 
need to take antibiotics before invasive 
dental procedures or certain non-dental 
procedures to prevent infective endocar-

ditis in research presented during Tuesday’s 
Late Breaking Clinical session. 

Mark J. Dayer, PhD, FRCP, consultant 
cardiologist at Taunton and Somerset NHS 
Trust, noted that although a substantial fall in 
prescribing antibiotic prophylaxis (AP) was 
correlated with a significant rise in the rate of 
new infective endocarditis cases in England, 
these results did not establish causation.

He also indicated that based on the publi-
cation of the data in The Lancet to coincide 
with its presentation at the American Heart 
Association’s 2014 Scientific Sessions, 
NICE has issued a press release stating that 
as a result of the data it will undertake an 
immediate review of their guidance. 

Antibiotic prescribing data showed that 
since 2008, there was an 88 percent reduc-
tion in prescriptions for amoxicillin and clin-
damycin — down from 10,935 before March 
2008 to 1,282 from March 2008. 

Coinciding with the timing of the NICE 
guidelines, a significant increase in the inci-

dence of infectious endocar-
ditis was noted — 0.62 cases 
per month. By March 2013, 
the increase was 35 cases per 
month or 420 cases per year. 
Mortality, although not sig-
nificant, was also correlative 
of stopping AP. Researchers 
found an association between 
infectious endocarditis be-
tween both the high-risk and 
low-risk groups, with two-
thirds of the increase seen in 
the low-risk group.

Dayer was cautious in the 
interpretation of the data. 
“Although there is a tem-
poral association between 
the increase of infectious 
endocarditis and the guide-
lines for stopping antibiotic 
prophylaxis, we cannot con-
clude there is a cause-effect 
relationship,” he said. A randomized clinical 
trial is required to settle this question, Dayer 
and others at the session felt.

The role of losartan in Marfan’s syndrome,  
hypertrophic cardiomyopathy discussed

In children and young adults with Marfan 
syndrome, losartan, an angiotensin II  

receptor antagonist, provides no 
difference in reducing the rate of 
aortic enlargement compared with 
the commonly used drug, atenolol, 
based on a Pediatric Heart Network 
study presented by Ronald V. Lacro, 
MD, associate in cardiology, Boston 
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Coronary artery calcium may more effectively 
predict cardiovascular disease risk in patients 
with erectile dysfunction (ED), new data presented 
Tuesday suggest.

In the first study to predict the future onset 
of self-reported ED using subclinical vascular 
measures, researchers also found that calcium 
testing may predict erectile dysfunction in those 
without the disorder.

“Erectile function is a window into cardiovascular 
health and overall health for a man,” said David 
I. Feldman, BS, clinical research assistant at the 
Ciccarone Center for the Prevention of Heart 
Disease at the Johns Hopkins Medical Institution in 
Baltimore, Maryland. “Many studies have identified 
that ED and cardiovascular disease coexist, 
but few have explored the temporal relationship 
between markers of early vascular disease and the 
subsequent onset of self-identified ED.”

In “The Association of Subclinical Vascular Disease 
and Erectile Dysfunction at 9-Year Assessment: 
The Multi-Ethnic Study of Atherosclerosis (MESA),” 
researchers assessed patients at baseline and every 
two years. The ED-related findings are based on the 

fifth visit at a median follow-up of 9.4 years after baseline.
Researchers assessed subclinical atherosclerosis 

using coronary artery calcium and carotid intima-media 
thickness; vascular stiffness using carotid ultrasound and 
MRI of the aorta; and vascular dysfunction using ankle-
brachial index and flow-mediated dilation. 

During the fifth visit, 1,862 men completed baseline 
multi-mode subclinical vascular disease phenotyping and 
underwent ED assessment. They self-reported using the 
one-question self-assessment in the Massachusetts Male 
Aging Study. Researchers calculated the odds ratios for 
erectile dysfunction based on any abnormality in the tested 
subclinical vascular disease domains.

At visit five, 839 men (45 percent) at a mean 63.9 
years old self-reported ED. Researchers found a graded 
association between the number and the severity of 
subclinical disease abnormalities and ED. Measures of 
subclinical atherosclerosis, particularly coronary artery 
calcium, were most closely associated with self-reported ED. 

Initial associations between subclinical vascular diseases 
and self-reported ED were adjusted for age, race, smoking, 
family history, triglycerides, LDL-cholesterol, HDL-cholesterol, 
beta-blockers, the CES-D depression score, education, body 
mass index, waist circumference, depression medications, 
antipsychotic medications, systolic and diastolic blood pressure, 
hypertension medications, diabetes and lipid-lowering therapy. 

After adjustment, only coronary artery calcium showed a 
significant association with self-reported ED. The presence of 
coronary artery calcium carried an odds ratio of 1.5 for self-
reported ED. Coronary artery calcium greater than 100 carried 
an odds ratio of 1.4 for self-reported ED.

Further research is needed before clinicians routinely use 
coronary artery calcium tests over typical noninvasive methods 
such as exercise stress tests and ankle-brachial index testing, 
Feldman said. But the results have important implications for 
prevention and men’s health clinics. 

“Men who are clearly at risk for future ED and cardiovascular 
disease as shown by the presence of coronary artery calcium should 
follow heart-healthy diets, focus on improved levels of physical 
activity and avoid smoking to improve long-term erectile function and 
to avoid worsening cardiovascular health,” Feldman said. 

Rise in infective endocarditis associated with 2008 
change in NICE guideline on antibiotic prophylaxis

LATE-BREAKING continued on page 15

Healthier diet after diabetes 
diagnosis reduces CV events 12 Evidence favors PCI for all 

out-of-hospital cardiac arrests

Coronary artery calcium 
predicts CVD in erectile 
dysfunction patients
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It’s the final day of Scientific 
Sessions — and there’s still a lot of great 
programming to go. We often hear that 
attendees appreciate experiencing the 
broad spectrum of science, but they would 
also like some of the intimacy of a smaller 
meeting. Now we’re ready to deliver. 

We have some longstanding embedded 
meetings within Sessions, including 
the Global Congress, ReSS and the 
Cardiovascular Nursing Clinical Symposium. 
This year, we are pleased to introduce the 
Arrhythmia Research Summit as a single-
day meeting within the meeting. Planned by 
AHA electrophysiology volunteer members, 
the day will cover the spectrum of basic 
science up through population health —  
all dealing with the science and clinical care 
issues surrounding cardiac arrhythmias. 

Today is the final Late-Breaking 
Clinical Trials session, concentrated on 
ischemic heart disease. There are two 
trials examining the use of new stents — 
bioabsorbable and biodegradeable. These 
new technologies have been designed 

to provide excellent 
stent strength 
while minimizing 
the likelihood of 
late thrombosis 
complications. The 
third trial is a pilot 
study of the use 
of oxygen given to 
patients with acute MI. 
It’s a great example 
of using the RCT 
methodology to explore 
a very practical clinical 
question. And the last 
one is the AHA STEMI Accelerator Study. 
This is an AHA Mission: Lifeline® project 
that looks at initiatives implemented to 
improve clinical outcomes.

We have learned this week that non-
statin drugs can lower LDL and provide 
incremental clinical benefits beyond what 
statins alone can offer. Today we have an 
entire Clinical Science Special Reports 
session devoted to a series of studies 

with a novel PCSK9 inhibitor. 
None of these studies will 
provide definitive data as 
to how we might consider 
using these agents but, as 
a whole, the studies provide 
some insight into how we 
might think about the drug-
development issues. There 
will be a commentary in this 
session by Michael J. Pencina, 
PhD, a biostatistician from 
the Duke Clinical Research 
Institute. He’ll address the 
challenges in thinking about 

an intermediate outcome as sufficient for 
drug approval in this space.

On this final day of Sessions, spend 
some time in the member lounges, like 
FAHA, Early Career and others. Continue 
those discussions started with colleagues 
around a poster or oral presentation. And 
don’t forget to block the dates to join us 
next year in Orlando. Thanks for attending 
Scientific Sessions 2014 in Chicago! 

By Robert A. Harrington, MD, FAHA, FACC, FESC, Committee on Scientific Sessions Program Chair 
HIGHLIGHTS FROM THE PROGRAM CHAIR

TODAY AT SESSIONS 
Don’t miss today’s highlighted presentations 
and events. For a complete schedule, 
see the Final Program or view it online at 
scientificsessions.org.

7 a.m.–3 p.m.
Cardiovascular Nursing Clinical Symposium 
N427ad

7 a.m.–3:42 p.m.
Arrhythmia Research Summit 
N426bc

7:15–8:20 a.m.
Clinical Science: Special Reports V: Results of ODYSSEY
S100ab

9–10:15 a.m.
Next Best Thing in Cardiovascular Science (at Lightning Speed)
S406b

9–10:15 a.m.
Failure Is Not an Option: The Intersection of Diabetes and  
Heart Failure Epidemics
S100ab

10:45 a.m.–12 p.m.
Curing Atherosclerosis: The Next Step in Cardiovascular 
Prevention?
S106

10:45 a.m.–12:03 p.m.
Late-Breaking Clinical Trials IV: Ischemic Heart Disease:  
Drugs, Devices and Systems of Care
S100ab

Clinical Science: Special Reports — CS.05
7:15–8:20 a.m. Wednesday | S100ab
Results of ODYSSEY

TRIAL DESCRIPTION

Efficacy and Safety of Combining Alirocumab With Atorvastatin 
or Rosuvastatin versus Statin Intensification or Adding Ezetimibe 
in High Cardiovascular Risk Patients: ODYSSEY OPTIONS I and II

This study compared the efficacy and safety of alirocumab as 
add-on to statin versus doubling statin dose, switching to a 
more potent statin or adding ezetimibe in patients not at goal on 
commonly used statin doses.

ODYSSEY HIGH FH: Efficacy and Safety of Alirocumab in Patients 
With Severe Heterozygous Familial Hypercholesterolemia

This study compared the low-density lipoprotein cholesterol-
lowering efficacy and safety of alirocumab to placebo in 
hypercholesterolemia patients with LDL-C =160 mg/dL despite 
maximally tolerated statin ± other lipid-lowering therapies.

Efficacy and Safety of Alirocumab in High Cardiovascular Risk 
Patients With Suboptimally Controlled Hypercholesterolemia on 
Maximally Tolerated Doses of Statins: The ODYSSEY COMBO I Study

This study evaluated efficacy and safety of alirocumab as add-
on therapy to stable, maximally tolerated daily statin ± other 
lipid-lowering therapy in high-risk patients with sub-optimally 
controlled hypercholesterolemia.

Long-term Safety, Tolerability and Efficacy of Alirocumab versus 
Placebo in 2,341 High Cardiovascular Risk Patients: ODYSSEY 
LONG TERM

This is an ongoing study assessing safety, tolerability and 
efficacy of alirocumab versus placebo in high CV risk patients. 

Late-Breaking Clinical Trials — LBCT.04
10:45 a.m.–12:03 p.m. Wednesday | S100ab
Ischemic Heart Disease: Drugs, Devices and Systems of Care

TRIAL DESCRIPTION

Long-term Outcome of Biodegradable Compared to Durable 
Polymer Drug-eluting Stents and Bare Metal Stents — Main 
Results of a Prospective Randomized Trial

This multicenter, open-label, randomized, safety and long-term 
efficacy study was designed to assess safety and efficacy of 
two different drug-eluting stents versus a third-generation bare-
metal stent. 

Primary Outcomes of the EVOLVE II Trial: A Prospective 
Randomized Investigation of a Novel Bioabsorbable Polymer-
Coated, Everolimus-Eluting Coronary Stent

This trial was designed to assess the safety and effectiveness of 
the SYNERGY Everolimus-Eluting Platinum Chromium Coronary 
Stent System for the treatment of patients with atherosclerotic 
lesions in this prospective, multicenter trial. 

A Randomized Controlled Trial of Oxygen Therapy in Acute St-
segment Elevation Myocardial Infarction: The Air Versus Oxygen in 
Myocardial Infarction (AVOID) Study

This trial was designed to evaluate whether withholding of 
routine supplemental oxygen therapy in patients with acute 
STEMI but without hypoxia prior to reperfusion decreases 
myocardial infarct size.

Developing Regional STEMI Systems of Care: Final Results of the 
Mission: Lifeline® STEMI ACCELERATOR Study

This program was designed to evaluate the effect of quality 
measures on regional STEMI systems of care as well as clinical 
outcomes across the United States for STEMI patients.

Free gift: Universal device charger ($25 value)
To sign up, email jacque.sebany@heart.org
Time: 30 - 45 minutes
Room: N140

TAKE PART

Attendee 
feedback
Scientific Sessions attendees can 
access online meeting evaluation 
surveys at learn.heart.org. The 
American Heart Association 
uses these attendee surveys for 
feedback on programming, location, 
networking and CME credits. 
Attendees must complete the 
survey to receive CME/CE credit.

Attendees who are not claiming 
CME/CE credit are invited to fill out 
a non-CME survey, which will be 
emailed soon.

Responses are anonymous and 
will be used only to evaluate and 
build educational and networking 
opportunities at future Scientific 
Sessions. 

Robert Harrington, MD, FAHA, 
FACC, FESC



Joseph P. Broderick, MD, FAHA, says 
volunteering for the American Heart 
Association and American Stroke 
Association has shaped his career.

“It’s been an avenue for success for 
my career and for the process of doing 
science and education,” said Broderick, 
chair of the Stroke Council, professor of 
neurology and rehabilitation medicine 
at the University of Cincinnati and 
director of the University of Cincinnati 
Neuroscience Institute.

Broderick joined the American Heart 
Association as a professional member 
in 1988, at the urging of a colleague, 
Thomas Brott, MD. That year, he earned 
an American Heart Association Grant-
in-Aid for a study that examined the 
burden of hemorrhagic stroke among 
African-Americans and whites in greater 
Cincinnati. 

This was the precursor to the largest 
ongoing population-based, biracial 
studies for stroke in the region, providing 
the basis for many important research 
observations. 

The AHA’s focus on education and 
research resonated with Broderick’s 
passion for stroke research. That’s why 
he has served in various roles for the 
Stroke Council, AHA national committees 
and the Southwest Ohio Division.

Annual AHA scientific meetings, 
including the International Stroke 
Conference, are a highlight for Broderick, 
an opportunity to get a first look at late-
breaking trials and other information that 
can change the way stroke and heart 
medicine is practiced. 

“The science is fresh and exciting,” 
he said. “I look forward to seeing my 
colleagues and friends from around 
the world and discussing what we’re 
hearing.”

The in-person connections create 
a strong foundation for collaboration, 
said Broderick, who is on the Program 
Committee for the 2015 International 
Stroke Conference. 

“Most of science is team science,” he 
said. “Going to meetings allows you to 
make those connections that enable you 
to do that team science more effectively 
than you could otherwise.”

During his long tenure as a Stroke 
Council member, Broderick has worked 
with his AHA/ASA colleagues to help 
consumers lower their risks of stroke 
through programs such as Life’s Simple 
7, influence key changes to the way 

stroke care is 
measured and 
advocate for 
advances in stroke 
medicine.

“As physicians 
and scientific 
leaders with an 
organization with 
international 
respect, we can 
hopefully make 
change for the 
better,” Broderick said. 

He’s worked with the Centers for 
Medicaid and Medicare Services to 
consider the severity of strokes, not just 
mortality rates. He’s also advocated for 
hospitals to be more fairly reimbursed 
for costs to care for patients treated with 
tissue plasminogen activator (tPA).

“We want to make sure the hospitals 
that are taking care of the most severe 
strokes aren’t penalized,” Broderick said. 

Broderick’s involvement with the AHA/
ASA has also allowed him to work on 
stroke issues with leaders in science 
and lay people in the community. 

“It’s been a terrific boon for my 
professional career to do science, 
publish science and educate the next 
generation,” Broderick said.  

JOSEPH P. BRODERICK, MD, FAHA

CAREER PROGRESSION

Heather L. Gornik, MD,  
FAHA, FSVM
Director, Non-Invasive Vascular 
Laboratory, Cleveland Clinic 
Heart and Vascular Institute, 
Associate Professor of Medicine, 
Cleveland Clinic Lerner College 
of Medicine of Case 
Western Reserve 
University
 
How long 
have you 
been an AHA/ASA Professional Member? 
I have been an AHA Professional Member since 2002.

Why did you join? 
I joined because so many of my mentors were actively 
engaged in the AHA and had made the AHA such an 
important component of their professional lives. My mentor, 
AHA President-Elect Mark Creager, MD, FAHA, strongly 
encouraged me to become active with the Interdisciplinary 
Working Group on Atherosclerotic Peripheral Vascular 
Disease when I was a fellow in 2004 and introduced me to 
numerous senior AHA members with vascular interests. That 
opened several doors for me within the organization and 
also within the broader field of academic vascular medicine.

Are you involved in AHA councils? 
I have been the Membership Committee chair of the Council 
on Peripheral Vascular Disease (PVD) and have served as 
council representative to several AHA-wide committees. 
I now serve on the Program Committee and Nominating 
Committee of the PVD Council.

What do you enjoy most about these roles? 
My involvement has given me terrific opportunities 
for professional networking and clinical and research 
collaborations. Many of my collaborations began with a 
conversation at Scientific Sessions or through introductions 
made by other PVD Council members. For example, I 
first met Jeffrey Olin, DO, FAHA, at the AHA PVD Fellows’ 
workshop in Washington, DC, in 2004 when I was a 
vascular medicine fellow in Boston. That initial meeting and 
interaction formed the foundation of a terrific friendship 
and collaboration in clinical care and research related to 
fibromuscular dysplasia. 
 
How else are you involved with the AHA? 
My participation in scientific statements has really been a 
highlight of my AHA membership. With Jeff Olin, I co-chaired 
the AHA scientific statement on fibromuscular dysplasia 
published earlier this year. I also participated in the peripheral 
artery disease guideline update in 2011, the scientific 
statement on periodontal disease, and the 2007 guideline on 
the prevention of cardiovascular disease in women. 

Why is membership valuable to you? 
As an academic vascular clinician, the AHA is one of the few 
organizations where there is truly balanced multidisciplinary 
representation in the planning of programming and 
leadership of our PVD Council. It’s great to sit at a table with 
vascular medicine doctors, interventional and non-invasive 
cardiologists, vascular surgeons, interventional radiologists 
and vascular nurses and collaborate with epidemiologists 
and basic science researchers as well as nephrologists and 
neurologists on some of our statements. There are few other 
meetings I go to where I get to engage with so many others 
who are equally passionate about vascular disease, but have 
different points of view and experience. 

What message would you like to convey to 
your colleagues about being an AHA member? 
There are many ways to get involved with the AHA. For 
me, scientific statement writing and participation in the 
PVD Council activities has been my path. But there are so 
many other avenues to explore, including patient education, 
public health grassroots initiatives, research grant funding, 
advocacy and Scientific Sessions programming. 

obert M. Califf, MD, 
this year’s Distinguished 
Scientist lecturer, sees 
“big data” as the pathway 

to fundamentally changing what 
physicians know about a person’s risk 
of cardiovascular disease. 

Califf has been working since 1978 
to make the potential benefit of big data 
a workable reality for physicians and 
their patients.

“When I was a medical student, I 
needed a job and had the good fortune 
to run into Dr. Eugene Stead, who 
pioneered the Duke Cardiovascular 
Disease Research Database, and went 
to work for him capturing data from 
physical examinations and histories of 
people with heart disease and putting it 
into a computer,” Califf said. 

While doing this work, he said he 
found that doctors often were missing 
crucial information. That revelation 
spurred a desire to work toward the goal 
of a healthcare system where people 
make health choices fully informed by 
the comparative risks and benefits.

“It’s within our reach to answer 10 
times as many important questions 
at one-tenth the cost, which means a 
100-fold increase in information for 
the same cost, so patients will have 
greater assurance that when they get 
a recommendation from a doctor, the 
recommendation will likely lead to 
better health,” he said. 

Califf sees an ongoing “information 
explosion” that is radically transforming 
medicine in three major areas. They 

are: large-scale 
multidimensional 
analysis of 
biological data to 
quantify systems 
biology and its 
intersection with 
health and disease; 
the learning health 
system, in which 
the data created 
by routine clinical 
transactions 
contributes to the 
evidence base 
needed to improve 
patient care at the 
individual and clinical cohort levels; and 
the integration of biological and clinical 
data with social and environmental 
information to inform population health.

“In my view, the tipping point has 
been reached,” he said. “All of us 
who are involved in cardiovascular 
medicine — clinicians, scientists, 
educators and administrators — need to 
understand how to adjust our views and 
approaches and take advantage of the 
new capabilities available to us.”

As examples of the medical and 
scientific community moving in the 
right direction, he points to the work 
being done by collaborative networks 
such as the National Institutes of 
Health’s Health Care System Research 
Collaboratory and the National Patient-
Centered Clinical Research Network 
(PCORnet) developed by the Patient-
Centered Outcomes Research Institute 

to use electronic health records to do 
randomized clinical trials. 

He added that the Duke Translational 
Medicine Institute is also working 
with Google X, the research arm of 
Google Inc., in developing the Baseline 
Study. It’s a project designed to collect 
anonymous genetic and molecular 
information from healthy people to 
help researchers detect cardiovascular 
and other chronic diseases earlier and 
design ways to prevent the diseases. 

“So, there is hope on the horizon. 
These programs, and others on the way, 
have the potential to open up a whole 
new approach to looking at human 
biology,” he said. “I wish I was 20 
years younger, because we’re really 
at a place right now where the things 
that we dreamed about that seemed 
impossible in our lifetimes are really 
becoming possible.” 

MEMBER 
SPOTLIGHT

Robert M. Califf, MD

Each day in this spot, we will 
profile an investigator at a different 
career stage, from early career to 
distinguished veteran.
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Distinguished Scientist Lecture focuses 
on ‘big data’ to inform practice
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PAID         ADVERTISEMENT

hildren of overweight mothers 
have increased risk for cardiovas-
cular disease mortality, according 
to new data from the Framingham 

Heart Study presented Tuesday.
“An individual’s risk for cardiovascular 

disease events and cardiovascular 
death was associated with whether his 
or her mother was overweight prior to 
pregnancy,” said Michael Mendelson, 
MD, SM, research fellow at Boston 
University and Boston Children’s 
Hospital Heart Center. “We also found 
that the effect in the offspring appears 
to be partially mediated by the classical 
cardiovascular disease risk factors such 
as obesity, hypertension, diabetes and 
dyslipidemia in the offspring generation.”

In one of the first studies to document 
increased cardiovascular disease 
mortality in children of overweight 
mothers, researchers analyzed data 
collected prospectively in 1971-2012 
on 879 participants in the Framingham 
Heart Study Offspring cohort. Researchers 
also had information on the mothers’ 
weight status.

For 136 participants, the Framingham 
database included direct measurements 
of the mothers’ body mass index before 
pregnancy. The other 743 participants 
provided an assessment of their mothers’ 
overweight status before pregnancy.

Outcomes in the study included a 
composite measure of cardiovascular 
disease events and all-cause mortality, 
and secondary outcomes included fatal 
or non-fatal cardiovascular disease and 
fatal or non-fatal coronary heart disease. 
Initial hazard ratios were adjusted for 
age and sex. Later adjustments included 
potential mediators, including traditional 
cardiovascular disease risk factors. 
Pharmacologic treatments for diabetes, 
hypertension or dyslipidemia were 
included as time-varying covariates.

The mean age of the offspring 
participants at baseline was 32 years, 
52 percent were female, and the mean 
follow-up was 34 years. Within the 
group, 193 cardiovascular events 
occurred, including 20 cardiovascular 
deaths and 138 total deaths.

Having an overweight mother was 
associated with an increased hazard ratio 
for cardiovascular disease events and 
all-cause mortality of 1.9. 

A sensitivity analysis restricted to 
the smaller group of participants whose 
mothers had directly measured pre-
pregnancy BMI showed similar findings. 

The hazard ratios were similar, while the 
confidence intervals were larger due to 
the smaller sample size.

Adjustment for offspring BMI, diabetes, 
hypertension and dyslipidemia attenuated 
the associations, Mendelson said.

“The main question that remains is 
whether intervening on maternal obesity 
and obesity among young women prior 
to their childbearing years will improve 
cardiovascular disease outcomes in the 
children,” Mendelson said. “The evidence 
would support the premise that, if you 
intervene on maternal health, it would 
have implications on cardiovascular 
disease outcomes in the children. But we 
are not able to show that with these data. 
That would be an important next step in 
this line of research.” 

IMPORTANT SAFETY INFORMATION ABOUT BRILINTA

A.  BLEEDING RISK

•  BRILINTA, like other antiplatelet agents, can cause 
signifi cant, sometimes fatal, bleeding

•  Do not use BRILINTA in patients with active 
pathological bleeding or a history of intracranial 
hemorrhage

•   Do not start BRILINTA in patients planned to undergo 
urgent coronary artery bypass graft surgery (CABG). 
When possible, discontinue BRILINTA at least 5 days 
prior to any surgery

•  Suspect bleeding in any patient who is hypotensive 
and has recently undergone coronary angiography, 
percutaneous coronary intervention (PCI), CABG, or 
other surgical procedures in the setting of BRILINTA

•  If possible, manage bleeding without discontinuing 
BRILINTA. Stopping BRILINTA increases the risk of 
subsequent cardiovascular events
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myocardial infarction (MI),* or stroke by 12% RRR†

(ARR‡ 0.6%) vs clopidogrel plus aspirin.§1,2 
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B.  ASPIRIN DOSE AND BRILINTA EFFECTIVENESS

•  Maintenance doses of aspirin above 100 mg 
reduce the effectiveness of BRILINTA and should 
be avoided. After any initial dose, use with aspirin 
75 mg - 100 mg per day

CONTRAINDICATIONS

•  BRILINTA is contraindicated in patients with a 
history of intracranial hemorrhage and active 
pathological bleeding such as peptic ulcer or 
intracranial hemorrhage. BRILINTA is 
contraindicated in patients with severe hepatic 
impairment because of a probable increase in 
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of coagulation proteins. BRILINTA is also 
contraindicated in patients with hypersensitivity 
(eg, angioedema) to ticagrelor or any component 
of the product

WARNING: (A) BLEEDING RISK, (B) ASPIRIN DOSE AND BRILINTA EFFECTIVENESS

TRIM: 21 X 14

Maternal obesity boosts offspring CVD mortality

Michael Mendelson, MD, SM

Weighty Problem
In the Framingham Heart Study, 
mothers who were overweight 
before pregnancy passed to 
their offspring a 90 percent 
increased risk (hazard ratio: 
1.9) of cardiovascular disease 
events and all-cause mortality. 
Offspring risk factors such 
as obesity, hypertension, 
hypercholesterolemia and 
diabetes appear to at 
least partly mediate this 
relationship.



WEDNESDAY, NOVEMBER 19, 2014 5

PAID         ADVERTISEMENT

*Excluding silent MI. †RRR=relative risk reduction. ‡ARR=absolute risk reduction. 
§The PLATO study compared BRILINTA (180-mg loading dose, 90 mg twice daily 
thereafter) and clopidogrel (300-mg to 600-mg loading dose, 75 mg daily thereafter) 
for the prevention of CV events in 18,624 patients with ACS (UA, NSTEMI, STEMI). 
Patients were treated for at least 6 months and up to 12 months. BRILINTA and 
clopidogrel were studied with aspirin and other standard therapies.

‖PLATO used the following bleeding severity categorization: Major Bleed–Fatal/Life 
threatening. Any one of the following: fatal; intracranial; intrapericardial bleed with 
cardiac tamponade; hypovolemic shock or severe hypotension due to bleeding and 
requiring pressors or surgery; clinically overt or apparent bleeding associated with 
a decrease in hemoglobin (Hb) of more than 5 g/dL; transfusion of 4 or more units 
(whole blood or packed red blood cells [PRBCs]) for bleeding. Major Bleed–Other. 
Any one of the following: signifi cantly disabling (eg, intraocular with permanent 
vision loss); clinically overt or apparent bleeding associated with a decrease 
in Hb of 3 g/dL; transfusion of 2 to 3 units (whole blood or PRBCs) for bleeding. 
Minor Bleed. Requires medical intervention to stop or treat bleeding (eg, epistaxis 
requiring visit to medical facility for packing).

HELP MAKE

AN IMPACT

WITH

BRILINTA

WARNINGS AND PRECAUTIONS

•  Moderate Hepatic Impairment: Consider the risks and 
benefi ts of treatment, noting the probable increase in 
exposure to ticagrelor

•  Premature discontinuation increases the risk of MI, stent 
thrombosis, and death

•  Dyspnea was reported in 14% of patients treated with 
BRILINTA and in 8% of patients taking clopidogrel. 
Dyspnea resulting from BRILINTA is self-limiting. Rule out 
other causes

•  BRILINTA is metabolized by CYP3A4/5. Avoid use with 
strong CYP3A inhibitors and potent CYP3A inducers. Avoid 
simvastatin and lovastatin doses >40 mg

•  Monitor digoxin levels with initiation of, or any change in, 
BRILINTA therapy

ADVERSE REACTIONS

•  The most commonly observed adverse reactions 
associated with the use of BRILINTA vs clopidogrel were 
Total Major Bleeding (11.6% vs 11.2%) and dyspnea (14% 
vs 8%)

•  In clinical studies, BRILINTA has been shown to increase 
the occurrence of Holter-detected bradyarrhythmias. 
PLATO excluded patients at increased risk of bradycardic 
events. Consider the risks and benefi ts of treatment

Please see Brief Summary of Prescribing Information, 
including Boxed WARNINGS, on the adjacent pages.

References: 1. BRILINTA Prescribing Information, AstraZeneca. 
2. Data on fi le, 1755503, AstraZeneca.

BRILINTA is a registered trademark of the AstraZeneca group of companies. ©2014 AstraZeneca.  2948200 2/14

BLEEDING AT 12 MONTHS, there was no signifi cant 
difference in Total Major Bleeding (which includes Fatal 
and Life-threatening bleeding) for BRILINTA plus aspirin
vs clopidogrel plus aspirin (11.6% vs 11.2%).

There was a somewhat greater risk of Non–CABG-related 
Major plus Minor Bleeding for BRILINTA plus aspirin vs 
clopidogrel plus aspirin (8.7% vs 7.0%) and Non–CABG-
related Major Bleeding (4.5% vs 3.8%), respectively.

PLATO trial did not show an advantage for BRILINTA 
compared with clopidogrel for CABG-related Bleeding 
(Total Major 85.8% vs 86.9% and Fatal/Life-threatening 
48.1% vs 47.9%, respectively).‖1

INDICATIONS

BRILINTA is indicated to reduce the rate of thrombotic 
cardiovascular (CV) events in patients with acute coronary syndrome 
(ACS) (unstable angina, non–ST-elevation myocardial infarction, 
or ST-elevation myocardial infarction). BRILINTA has been shown 
to reduce the rate of a combined end point of CV death, myocardial 
infarction (MI), or stroke compared to clopidogrel. The difference 
between treatments was driven by CV death and MI with no difference 
in stroke. In patients treated with PCI, it also reduces the rate of 
stent thrombosis.

BRILINTA has been studied in ACS in combination with aspirin. 
Maintenance doses of aspirin >100 mg decreased the effectiveness 
of BRILINTA. Avoid maintenance doses of aspirin >100 mg daily.

PROVEN SUPERIOR TO
CLOPIDOGREL IN REDUCING
CV DEATH AT 12 MONTHS
CV death secondary end point: RRR with BRILINTA plus aspirin 
was 21% (ARR 1.1%) vs clopidogrel plus aspirin§1

pilot study using 3D echocardiography 
wall motion tracking in the right 

ventricle shows great promise for 
quantifying right ventricular 

remodeling and providing helpful prognostic 
information for patients with pulmonary 
hypertension, according to results presented 
Tuesday.

“Three-dimensional echo is a rather new 
technology,” said Keiko Ryo, MD, PhD, Kobe 
University Graduate School of Medicine, 
Kobe, Japan. “Many echocardiography units 
have the capability for 3D imaging, but it is not 
used very often to assess right ventricular func-
tion in patients with pulmonary hypertension.”

The goal of the project was to use 3D 
echocardiography to track ventricular wall 
motion to assess and quantify right ventricular 
remodeling in patients with pulmonary 

hypertension. A second goal was to study any 
associations between right ventricular 
remodeling and patient outcomes.

Developing this less-invasive imaging 
technology is particularly important for the 
pulmonary hypertension population, Ryo noted. 
Invasive catheterization is the clinical standard to 
monitor disease progression, but 3D 
echocardiography provides additive and 
important prognostic data. This new information 
has promise to help with clinical decisions for 
advanced therapy, such as continuous infusion 
therapy or lung transplantation.

Researchers used 3D wall motion tracking 
echocardiography in 92 patients with pulmonary 
hypertension. The 3D data and images were 
used to evaluate right ventricular volume 
indexed to body surface area, in particular right 
ventricle end-systolic volume index (RVESVI). 

All of the patients also underwent invasive 
hemodynamic measurements about the same 
time as 3D echocardiography was performed.

The working hypothesis was that right 
ventricle remodels in response to pulmonary 
hypertension and that 3D echocardiography can 
identify patients who progress from adapted 
remodeling to adverse remodeling with a 
poorer prognosis. 

Patients were divided into three groups using 
receiver-operator characteristic analysis and 
pressure volume relations between the systolic 
pulmonary artery pressure and the RVESVI.

RVESVI greater than 74 ml/m2 emerged as 
the cut point between positive prognosis and 
poor prognosis for death or lung transplantation 
(91 percent sensitivity, 68 percent specificity). 

Patients with RVESVI of 74 – 114 ml/m2 
had a moderately poor prognosis and were 

considered the right ventricle adapted-remodeled 
group. Patients with RVESVI greater than 114 
had the worst prognosis (p=0.01) and were 
considered the right ventricle adverse-remodeled 
group. Multivariate analysis showed that 
RVESVI and NYHA functional class were 
factors independently related to death or lung 
transplantation.

“For now, 3D echocardiography results are 
very dependent on the patient’s image quality 
and the technique of the sonographer,” said 
Ryo, whose research came from work she 
performed as a research fellow in the laboratory 
of John Gorcsan III, MD, professor of medicine 
and director of echocardiography at the 
University of Pittsburgh Medical Center. “Like 
many imaging techniques, that will be 
improved as the technology matures with 
greater clinical experience.” 

Right ventricle remodeling a indicator in pulmonary hypertension



TRIM: 7.5 x 10

BRILINTA® (ticagrelor) Tablets

WARNING: (A) BLEEDING RISK and (B) ASPIRIN DOSE AND BRILINTA EFFECTIVENESS
See full prescribing information for complete boxed warning
A. BLEEDING RISK
• BRILINTA, like other antiplatelet agents, can cause significant, sometimes fatal

bleeding [see WARNINGS AND PRECAUTIONS and ADVERSE REACTIONS].
• Do not use BRILINTA in patients with active pathological bleeding or a history of

intracranial hemorrhage [see CONTRAINDICATIONS]. 
• Do not start BRILINTA in patients planned to undergo urgent coronary artery bypass graft

surgery (CABG). When possible, discontinue BRILINTA at least 5 days prior to any
surgery [see WARNINGS AND PRECAUTIONS].

• Suspect bleeding in any patient who is hypotensive and has recently undergone coronary
angiography, percutaneous coronary intervention (PCI), CABG, or other surgery [see
WARNINGS AND PRECAUTIONS].

• If possible, manage bleeding without discontinuing BRILINTA. Stopping BRILINTA
increases the risk of subsequent cardiovascular events [see WARNINGS AND 
PRECAUTIONS].

B. ASPIRIN DOSE AND BRILINTA EFFECTIVENESS
• Maintenance doses of aspirin above 100 mg reduce the effectiveness of BRILINTA and

should be avoided [see WARNINGS AND PRECAUTIONS and CLINICAL STUDIES (14) in
full Prescribing Information]. 

BRIEF SUMMARY of PRESCRIBING INFORMATION: 
For full Prescribing Information, see package insert.

INDICATIONS AND USAGE
Acute Coronary Syndromes
BRILINTA is a P2Y12 platelet inhibitor indicated to reduce the rate of thrombotic cardiovascular
events in patients with acute coronary syndrome (ACS) (unstable angina, non-ST elevation
myocardial infarction, or ST elevation myocardial infarction). BRILINTA has been shown to reduce
the rate of a combined endpoint of cardiovascular death, myocardial infarction or stroke compared
to clopidogrel. The difference between treatments was driven by CV death and MI with no difference
in stroke. In patients treated with PCI, it also reduces the rate of stent thrombosis [see Clinical
Studies (14) in full Prescribing Information]. BRILINTA has been studied in ACS in combination
with aspirin. Maintenance doses of aspirin above 100 mg decreased the effectiveness of BRILINTA.
Avoid maintenance doses of aspirin above 100 mg daily [see Warnings and Precautions and Clinical
Studies (14) in full Prescribing Information].

DOSAGE AND ADMINISTRATION
Initiate BRILINTA treatment with a 180 mg (two 90 mg tablets) loading dose and continue treatment
with 90 mg twice daily. After the initial loading dose of aspirin (usually 325 mg), use BRILINTA with
a daily maintenance dose of aspirin of 75-100 mg. ACS patients who have received a loading dose
of clopidogrel may be started on BRILINTA. BRILINTA can be administered with or without food. A
patient who misses a dose of BRILINTA should take one 90 mg tablet (their next dose) at its
scheduled time.

CONTRAINDICATIONS
History of Intracranial Hemorrhage  BRILINTA is contraindicated in patients with a history of
intracranial hemorrhage (ICH) because of a high risk of recurrent ICH in this population [see Clinical
Studies (14) in full Prescribing Information].
Active Bleeding  BRILINTA is contraindicated in patients with active pathological bleeding such as
peptic ulcer or intracranial hemorrhage [see Warnings and Precautions (5.1) and Adverse Reactions
(6.1) in full Prescribing Information].
Severe Hepatic Impairment  BRILINTA is contraindicated in patients with severe hepatic
impairment because of a probable increase in exposure, and it has not been studied in these
patients. Severe hepatic impairment increases the risk of bleeding because of reduced synthesis of
coagulation proteins [see Clinical Pharmacology (12.3) in full Prescribing Information].
Hypersensitivity  BRILINTA is contraindicated in patients with hypersensitivity (e.g. angioedema) to
ticagrelor or any component of the product [see Adverse Reactions (6.1) in full Prescribing
Information].

WARNINGS AND PRECAUTIONS
General Risk of Bleeding
Drugs that inhibit platelet function including BRILINTA increase the risk of bleeding. BRILINTA
increased the overall risk of bleeding (Major + Minor) to a somewhat greater extent than did clopi-
dogrel. The increase was seen for non-CABG-related bleeding, but not for CABG-related bleeding.
Fatal and life-threatening bleeding rates were not increased [see Adverse Reactions (6.1) in full
Prescribing Information]. In general, risk factors for bleeding include older age, a history of
bleeding disorders, performance of percutaneous invasive procedures and concomitant use of
medications that increase the risk of bleeding (e.g., anticoagulant and fibrinolytic therapy, higher
doses of aspirin, and chronic nonsteroidal anti-inflammatory drugs [NSAIDS]). When possible,
discontinue BRILINTA five days prior to surgery. Suspect bleeding in any patient who is hypotensive
and has recently undergone coronary angiography, PCI, CABG, or other surgical procedures, even
if the patient does not have any signs of bleeding. If possible, manage bleeding without discon-
tinuing BRILINTA. Stopping BRILINTA increases the risk of subsequent cardiovascular events [see
Warnings and Precautions (5.5) and Adverse Reactions (6.1) in full Prescribing Information].
Concomitant Aspirin Maintenance Dose  In PLATO, use of BRILINTA with maintenance doses of
aspirin above 100 mg decreased the effectiveness of BRILINTA. Therefore, after the initial loading
dose of aspirin (usually 325 mg), use BRILINTA with a maintenance dose of aspirin of 75-100 mg
[see Dosage and Administration and Clinical Studies (14) in full Prescribing Information].
Moderate Hepatic Impairment  BRILINTA has not been studied in patients with moderate hepatic
impairment. Consider the risks and benefits of treatment, noting the probable increase in exposure
to ticagrelor.

Dyspnea  In PLATO, dyspnea was reported in 14% of patients treated with BRILINTA and in 8% of
patients taking clopidogrel. Dyspnea was usually mild to moderate in intensity and often resolved
during continued treatment, but occasionally required discontinuation (0.9% of patients taking
BRILINTA versus 0.1% of patients taking clopidogrel). If a patient develops new, prolonged, or
worsened dyspnea during treatment with BRILINTA, exclude underlying diseases that may require
treatment. If dyspnea is determined to be related to BRILINTA, no specific treatment is required;
continue BRILINTA without interruption. In the case of intolerable dyspnea requiring discontinuation
of BRILINTA, consider prescribing another antiplatelet agent. In a substudy, 199 patients from PLATO
underwent pulmonary function testing irrespective of whether they reported dyspnea. There was no
significant difference between treatment groups for FEV1. There was no indication of an adverse effect
on pulmonary function assessed after one month or after at least 6 months of chronic treatment.

Discontinuation of BRILINTA Avoid interruption of BRILINTA treatment. If BRILINTA must be
temporarily discontinued (e.g., to treat bleeding or for elective surgery), restart it as soon 
as possible. Discontinuation of BRILINTA will increase the risk of myocardial infarction, stent
thrombosis, and death.

Strong Inhibitors of Cytochrome CYP3A Ticagrelor is metabolized by CYP3A4/5. Avoid use with
strong CYP3A inhibitors, such as atazanavir, clarithromycin, indinavir, itraconazole, ketoconazole,
nefazodone, nelfinavir, ritonavir, saquinavir, telithromycin and voriconazole [see Drug Interactions 
(7.1) and Clinical Pharmacology (12.3) in full Prescribing Information].

Cytochrome CYP3A Potent Inducers Avoid use with potent CYP3A inducers, such as rifampin,
dexamethasone, phenytoin, carbamazepine, and phenobarbital [see Drug Interactions (7.2) and
Clinical Pharmacology (12.3) in full Prescribing Information].

ADVERSE REACTIONS
Clinical Trials Experience 
The following adverse reactions are also discussed elsewhere in the labeling:

• Dyspnea [see Warnings and Precautions (5.4) in full Prescribing Information]

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of
another drug and may not reflect the rates observed in practice. BRILINTA has been evaluated for
safety in more than 10000 patients, including more than 3000 patients treated for more than 1 year. 

Bleeding PLATO used the following bleeding severity categorization:

• Major bleed – fatal/life-threatening. Any one of the following: fatal; intracranial; intrapericardial
bleed with cardiac tamponade; hypovolemic shock or severe hypotension due to bleeding and
requiring pressors or surgery; clinically overt or apparent bleeding associated with a decrease in
hemoglobin (Hb) of more than 5 g/dL; transfusion of 4 or more units (whole blood or packed red
blood cells (PRBCs)) for bleeding.

• Major bleed – other. Any one of the following: significantly disabling (e.g., intraocular with 
permanent vision loss); clinically overt or apparent bleeding associated with a decrease in Hb of
3 g/dL; transfusion of 2-3 units (whole blood or PRBCs) for bleeding.

• Minor bleed. Requires medical intervention to stop or treat bleeding (e.g., epistaxis requiring visit
to medical facility for packing). 

• Minimal bleed. All others (e.g., bruising, bleeding gums, oozing from injection sites, etc.) not
requiring intervention or treatment.

Figure 1 shows major bleeding events over time. Many events are early, at a time of coronary
angiography, PCI, CABG, and other procedures, but the risk persists during later use of antiplatelet
therapy.

Figure 1 Kaplan-Meier estimate of time to first PLATO-defined ‘Total Major’ bleeding event

Annualized rates of bleeding are summarized in Table 1 below. About half of the bleeding events
were in the first 30 days.

Table 1 Non-CABG related bleeds (KM%)

BRILINTA Clopidogrel
N=9235 N=9186

Total (Major + Minor) 8.7 7.0

Major 4.5 3.8

Fatal/Life-threatening 2.1 1.9

Fatal 0.2 0.2

Intracranial (Fatal/Life-threatening) 0.3 0.2

As shown in Table 1, BRILINTA was associated with a somewhat greater risk of non-CABG bleeding
than was clopidogrel. No baseline demographic factor altered the relative risk of bleeding with
BRILINTA compared to clopidogrel. In PLATO, 1584 patients underwent CABG surgery. The
percentages of those patients who bled are shown in Table 2. Rates were very high but similar for
BRILINTA and clopidogrel.

PAID         ADVERTISEMENT

SCIENTIFIC SESSIONS DAILY NEWS6

omen with congenital 
heart disease are more 

likely to deliver by cesar-
ean section and have longer 

hospitalizations — but aren’t 
at greater risk for cardiac events or death 
during delivery, according to research pre-
sented Tuesday

“We were able to look at more than 2.7 
million admissions for delivery in the state 
of California over a seven-year period,” said 
Robert Hayward, MD, cardiac electrophysi-
ology fellow at the University of California, 
San Francisco. “Women with congenital 
heart disease more commonly had a history 
of congestive heart failure, but their in-hos-

pital mortality was not differ-
ent compared to women who 
did not have congenital heart 
disease.”

Researchers identified hospi-
tal admissions for vaginal and 
cesarean delivery in California 
hospitals in 2005-11, including 
3,218 women with non-com-
plex congenital heart disease 
and 248 with complex congen-
ital heart disease. They com-
pared length of stay, in-hospital 
mortality, incident congestive 
heart failure, cardiac arrests and 
cardiac arrhythmias.

Researchers found:
• The length of stay was 

2.3 days for women 
without congenital 
heart disease, 3.4 
days for women with 
non-complex congeni-
tal heart disease and 5 
days for women with 
complex congenital 
heart disease.

• Women with any 
degree of congenital 
heart disease were 
more likely to deliver 
by cesarean section.

• In-hospital mortality was slightly higher 
for women with congenital heart disease, 
but the difference was not statistically 
significant.

• Incident heart failure, arrhythmias and car-
diac arrests were uncommon in all groups. 

• A history of congenital heart failure was 
8.1 percent for complex congenital heart 
disease, 2.6 percent for non-complex 
congenital heart disease and .08 percent 
for no congenital heart disease. 

Researchers only looked at hospital ad-
mission through delivery and discharge.

“For that brief period, the rates of these 
complications appear to be lower than we 
might have expected,” Hayward said. 

Moms with congenital heart disease are not at 
higher risk for death, cardiac events in delivery

 Robert Hayward, MD
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Aspirin  Use of BRILINTA with aspirin maintenance doses above 100 mg reduced the effectiveness
of BRILINTA [see Warnings and Precautions and Clinical Studies (14) in full Prescribing
Information].
Effect of BRILINTA on other drugs Ticagrelor is an inhibitor of CYP3A4/5 and the P-glycoprotein
transporter.
Simvastatin, lovastatin  BRILINTA will result in higher serum concentrations of simvastatin and
lovastatin because these drugs are metabolized by CYP3A4. Avoid simvastatin and lovastatin doses
greater than 40 mg [see Clinical Pharmacology (12.3) in full Prescribing Information].
Digoxin Digoxin: Because of inhibition of the P-glycoprotein transporter, monitor digoxin levels
with initiation of or any change in BRILINTA therapy [see Clinical Pharmacology (12.3) in full
Prescribing Information].
Other Concomitant Therapy BRILINTA can be administered with unfractionated or low-molecular-
weight heparin, GPIIb/IIIa inhibitors, proton pump inhibitors, beta-blockers, angiotensin converting
enzyme inhibitors, and angiotensin receptor blockers.

USE IN SPECIFIC POPULATIONS
Pregnancy  Pregnancy Category C:  There are no adequate and well-controlled studies of BRILINTA
use in pregnant women. In animal studies, ticagrelor caused structural abnormalities at maternal
doses about 5 to 7 times the maximum recommended human dose (MRHD) based on body surface
area. BRILINTA should be used during pregnancy only if the potential benefit justifies the potential
risk to the fetus. In reproductive toxicology studies, pregnant rats received ticagrelor during
organogenesis at doses from 20 to 300 mg/kg/day. The lowest dose was approximately the same
as the MRHD of 90 mg twice daily for a 60 kg human on a mg/m2 basis. Adverse outcomes in
offspring occurred at doses of 300 mg/kg/day (16.5 times the MRHD on a mg/m2 basis) and
included supernumerary liver lobe and ribs, incomplete ossification of sternebrae, displaced 
articulation of pelvis, and misshapen/misaligned sternebrae. When pregnant rabbits received
ticagrelor during organogenesis at doses from 21 to 63 mg/kg/day, fetuses exposed to the highest
maternal dose of 63 mg/kg/day (6.8 times the MRHD on a mg/m2 basis) had delayed gall bladder
development and incomplete ossification of the hyoid, pubis and sternebrae occurred. In a
prenatal/postnatal study, pregnant rats received ticagrelor at doses of 10 to 180 mg/kg/day during
late gestation and lactation. Pup death and effects on pup growth were observed at 180 mg/kg/day
(approximately 10 times the MRHD on a mg/m2 basis). Relatively minor effects such as delays in
pinna unfolding and eye opening occurred at doses of 10 and 60 mg/kg (approximately one-half and
3.2 times the MRHD on a mg/m2 basis).
Nursing Mothers It is not known whether ticagrelor or its active metabolites are excreted in human
milk. Ticagrelor is excreted in rat milk. Because many drugs are excreted in human milk, and
because of the potential for serious adverse reactions in nursing infants from BRILINTA, a decision
should be made whether to discontinue nursing or to discontinue drug, taking into account the
importance of the drug to the mother.
Pediatric Use The safety and effectiveness of BRILINTA in pediatric patients have not been established.
Geriatric Use In PLATO, 43% of patients were ≥65 years of age and 15% were ≥75 years of age.
The relative risk of bleeding was similar in both treatment and age groups. No overall differences in
safety or effectiveness were observed between these patients and younger patients. While this
clinical experience has not identified differences in responses between the elderly and younger
patients, greater sensitivity of some older individuals cannot be ruled out.
Hepatic Impairment BRILINTA has not been studied in the patients with moderate or severe hepatic
impairment. Ticagrelor is metabolized by the liver and impaired hepatic function can increase risks
for bleeding and other adverse events. Hence, BRILINTA is contraindicated for use in patients with
severe hepatic impairment and its use should be considered carefully in patients with moderate
hepatic impairment. No dosage adjustment is needed in patients with mild hepatic impairment [see
Contraindications, Warnings and Precautions, and Clinical Pharmacology (12.3) in full Prescribing
Information].
Renal Impairment No dosage adjustment is needed in patients with renal impairment. Patients
receiving dialysis have not been studied [see Clinical Pharmacology (12.3) in full Prescribing
Information].

OVERDOSAGE
There is currently no known treatment to reverse the effects of BRILINTA, and ticagrelor is not
expected to be dialyzable. Treatment of overdose should follow local standard medical practice.
Bleeding is the expected pharmacologic effect of overdosing. If bleeding occurs, appropriate
supportive measures should be taken. Other effects of overdose may include gastrointestinal
effects (nausea, vomiting, diarrhea) or ventricular pauses. Monitor the ECG.

NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
[see section (13.1) in full Prescribing Information]

PATIENT COUNSELING INFORMATION
[see section (17) in full Prescribing Information]
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Table 2 CABG bleeds (KM%)

Patients with CABG

BRILINTA Clopidogrel
N=770 N=814

Total Major 85.8 86.9

Fatal/Life-threatening 48.1 47.9

Fatal 0.9 1.1

Although the platelet inhibition effect of BRILINTA has a faster offset than clopidogrel in in vitro tests
and BRILINTA is a reversibly binding P2Y12 inhibitor, PLATO did not show an advantage of BRILINTA
compared to clopidogrel for CABG-related bleeding. When antiplatelet therapy was stopped 5 days
before CABG, major bleeding occurred in 75% of BRILINTA treated patients and 79% on clopidogrel.
No data exist with BRILINTA regarding a hemostatic benefit of platelet transfusions. 

Drug Discontinuation In PLATO, the rate of study drug discontinuation attributed to adverse
reactions was 7.4% for BRILINTA and 5.4% for clopidogrel. Bleeding caused permanent discontin-
uation of study drug in 2.3% of BRILINTA patients and 1.0% of clopidogrel patients. Dyspnea led to
study drug discontinuation in 0.9% of BRILINTA and 0.1% of clopidogrel patients.

Common Adverse Events A variety of non-hemorrhagic adverse events occurred in PLATO at rates
of 3% or more. These are shown in Table 3. In the absence of a placebo control, whether these are
drug related cannot be determined in most cases, except where they are more common on
BRILINTA or clearly related to the drug’s pharmacologic effect (dyspnea).

Table 3 Percentage of patients reporting non-hemorrhagic adverse events 
at least 3% or more in either group

BRILINTA Clopidogrel
N=9235 N=9186

Dyspnea1 13.8 7.8

Headache 6.5 5.8

Cough 4.9 4.6

Dizziness 4.5 3.9

Nausea 4.3 3.8

Atrial fibrillation 4.2 4.6

Hypertension 3.8 4.0

Non-cardiac chest pain 3.7 3.3

Diarrhea 3.7 3.3

Back pain 3.6 3.3

Hypotension 3.2 3.3

Fatigue 3.2 3.2

Chest pain 3.1 3.5
1 Includes: dyspnea, dyspnea exertional, dyspnea at rest, nocturnal dyspnea, dyspnea paroxysmal nocturnal 

Bradycardia In clinical studies BRILINTA has been shown to increase the occurrence of Holter-
detected bradyarrhythmias (including ventricular pauses). PLATO excluded patients at increased
risk of bradycardic events (e.g., patients who have sick sinus syndrome, 2nd or 3rd degree AV
block, or bradycardic-related syncope and not protected with a pacemaker). In PLATO, syncope,
pre-syncope and loss of consciousness were reported by 1.7% and 1.5% of BRILINTA and 
clopidogrel patients, respectively. In a Holter substudy of about 3000 patients in PLATO, more
patients had ventricular pauses with BRILINTA (6.0%) than with clopidogrel (3.5%) in the acute
phase; rates were 2.2% and 1.6% respectively after 1 month.

Gynecomastia In PLATO, gynecomastia was reported by 0.23% of men on BRILINTA and 0.05% on
clopidogrel. Other sex-hormonal adverse reactions, including sex organ malignancies, did not differ
between the two treatment groups in PLATO.

Lab abnormalities Serum Uric Acid: Serum uric acid levels increased approximately 0.6 mg/dL from
baseline on BRILINTA and approximately 0.2 mg/dL on clopidogrel in PLATO. The difference 
disappeared within 30 days of discontinuing treatment. Reports of gout did not differ between
treatment groups in PLATO (0.6% in each group). Serum Creatinine: In PLATO, a >50% increase in
serum creatinine levels was observed in 7.4% of patients receiving BRILINTA compared to 5.9% of
patients receiving clopidogrel. The increases typically did not progress with ongoing treatment and
often decreased with continued therapy. Evidence of reversibility upon discontinuation was observed
even in those with the greatest on treatment increases. Treatment groups in PLATO did not differ for
renal-related serious adverse events such as acute renal failure, chronic renal failure, toxic
nephropathy, or oliguria.

Postmarketing Experience
The following adverse reactions have been identified during post-approval use of BRILINTA. Because
these reactions are reported voluntarily from a population of an unknown size, it is not always
possible to reliably estimate their frequency or establish a causal relationship to drug exposure.

Immune system disorders – Hypersensitivity reactions including angioedema [see
Contraindications (4.4) in full Prescribing Information].

DRUG INTERACTIONS
Effects of other drugs Ticagrelor is predominantly metabolized by CYP3A4 and to a lesser extent by
CYP3A5. Ticagrelor is also a p-glycoprotein (P-gp) substrate. 

CYP3A inhibitors [see Warnings and Precautions and Clinical Pharmacology (12.3) in full
Prescribing Information].

CYP3A inducers [see Warnings and Precautions and Clinical Pharmacology (12.3) in full
Prescribing Information].

BRILINTA® (ticagrelor) Tablets 2
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Healthier diet after diabetes diagnosis 
reduces cardiovascular events

omen with Type 2 
diabetes who adopt 

a healthier diet 
have a lower risk of 

major cardiovascular 
events compared to women who have 
an unhealthy diet, according to research 
presented Tuesday.

“We found that eating healthy diets 
is directly related to reducing the risk 
of major cardiovascular events after a 
diagnosis of Type 2 diabetes,” said Hyun 
Joon Shin, MD, SD, MPH, MS, clinical 
cardiology fellow at Baylor University 
Medical Center in Dallas, and a nutrition 
epidemiology doctoral of science candidate 

at Harvard School of Public Health in 
Boston.

“The most important changes were 
limiting sugar-sweetened beverages, 
avoiding trans fat, increasing the amount 
of polyunsaturated fatty acids and, 
especially, improving the amount of whole 
grains in the daily diet,” Shin said.

Consuming less red and processed meats 
had a protective effect in reducing the 
risk of heart attack, but no statistically 
significant effect on the risk of stroke.

Researchers followed 6,924 women 
with Type 2 diabetes in the Nurses’ Health 
Study for a maximum 26 years. They 
assessed multivariate association between 

the alternative Healthy Eating Index and 
the first major heart attack or stroke. 

Among women with Type 2 diabetes 
during follow-up, 1,044 had major 
cardiovascular events, including 675 heart 
attacks and 465 strokes. Ninety-six women 
experienced heart attack and stroke. 

“In the past, we have not had enough 
evidence that diet can reduce risk based on 
hard outcomes in people with diabetes,” 
Shin said. “These results will help patients 
with diabetes realize that they really can 
avoid having myocardial infarction or a 
stroke by healthy dietary choices. We can 
say that it is never too late to change to a 
healthier diet.” 

2014 Poster 
Winners

arly career work is vital to the 
American Heart Association. The 
future of cardiovascular science is 
in the hands of these healthcare 

professionals and scientists. That’s why it’s so 
important that we continue to fund their work 
through research awards and provide meaningful 
learning and mentoring opportunities. In fact, we 
devoted a full day to early career programming 
Saturday during Scientific Sessions.

Their work is also showcased throughout 
Scientific Sessions, and the Poster Sessions 
include many examples. Here is a look at the 
Poster Winners from Scientific Sessions 2014 — 
all of whom are early career professionals: 

Core 1. Cardiovascular Imaging
Patricia Nguyen
Cell Damage and Even 
Death Detected in Peripheral 
T-Lymphocytes in Patients 
Undergoing Cardiac Computed 
Tomographic Angiography
Board 1313

Core 2. Epidemiology and 
Prevention of CV Disease: 
Physiology, Pharmacology and 
Lifestyle
Min-Tsun Liao
Comparative Effectiveness of 
Different Angiotensin II-Receptor 
Blockers for Survivors of  
ST-Elevation Myocardial Infarction: A Nationwide 
Cohort Study Using Insurance Claims Database
Board 2110

Core 2. Epidemiology and 
Prevention of CV Disease: 
Physiology, Pharmacology and 
Lifestyle
Andrew E. Moran
Effect of Dietary Salt Restriction 
on Blood Pressure in Chinese 
Adults: A Meta-Analysis
Board 2178

Core 3. Genetics, Genomics and 
Congenital CV Disorders
Yassine Sassi
Cardiomyocyte miR-29 Promotes 
Cardiac Remodeling
Board 3043
 

Core 4. Heart Rhythm Disorders 
and Resuscitation Science
Nitesh Sood
Incidence and Predictors of Peri-
procedure Complications with 
Transvenous Lead Extractions in 
the Real World: Data from NCDR 
ICD Registry
Board 4297

Core 5. Myocardium: Function 
and Failure
Diederik Kuster
N-terminal Region of Cardiac 
Myosin Binding Protein-C 
Regulates Sarcomeric and Cardiac 
Function
Board 9003

Core 6. Catheter-Based and 
Surgical Interventions
Sungsoo Cho
Impact of the Duration of Dual 
Antiplatelet Therapy in Patients 
with Peripheral Arterial Occlusive 
Disease After Percutaneous 
Transluminal Angioplasty on 
Clinical Outcomes
Board 6139

Core 7. Vascular Disease: 
Biology and Clinical Science
Haruki Sekiguchi
Prevention of Contrast-Induced 
Nephropathy by Oxygen 
Preconditioning in Patients With 
Impaired Renal Function
Board 7458
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CELEBRATING 
RESEARCH
Current and past American Heart 
Association research awardees gathered 
Monday for a group photo. The AHA has 
funded more than $3.7 billion in research 
into heart disease, stroke and other 
cardiovascular diseases, more than 
any organization outside the federal 
government. The organization has 
funded 13 Nobel Prize winners and 
lifesaving research advancements 
such as the first artificial heart 
valve, cholesterol-inhibiting drugs, 
heart transplantation, and CPR 
techniques and guidelines.

Walking Challenge
Congratulations, Walking Challenge participants. You’ve already logged 
enough steps to walk from McCormick Place to the Orange Country 
Convention Center in Orlando, the site of next year’s Scientific Sessions … 
and back … several times over!

As of 6 p.m. Tuesday, Walking Challenge participants had logged a grand 
total of 8,758,644 steps. Using 3 feet as an average stride length, that 
comes out to more than 4,975 miles. The driving distance between the 
Chicago and Orlando convention halls is 1,156 miles, so that’s more than 
two full round trips.

The winners of this year’s Walking 
Challenge will be displayed by 
10 a.m. Wednesday on the 
leaderboards throughout 
McCormick Place. Winners must 
pick up their prizes by 1 p.m. at 
the Walking Challenge booth in 
the Grand Concourse lobby.

In the first-ever Health Tech 
Innovation Competition at 
Scientific Sessions, the 
top prize was awarded to 
Sense.ly and the People’s 
Choice award went to Eko 
Devices. Ivana Schnur, 
MD, PhD (left), co-founder 
and chief medical officer, 
accepted on behalf of 
Sense.ly and Jason 
Bellet (right), co-founder 
and COO, accepted on 
behalf of Eko Devices.
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New mobile app helps obese, overweight adults 
delay or prevent onset of Type 2 diabetes

new mobile app has replicated 
positive results of the NIDDK-

funded Diabetes Prevention 
Program (DPP) lifestyle 

intervention at a fraction 
of the cost, according to a small trial 
presented Tuesday.

“We know from the Diabetes Prevention 
Program that a 7 percent weight loss can 
put a clinically significant dent in Type 2  
diabetes by delaying or preventing its 
onset,” said Yoshimi Fukuoka, RN, 
PhD, associate professor of nursing 
at the University of California, San 
Francisco School of Nursing. “But it is 
extremely expensive to produce this type 

of significant weight loss using the DPP 
methodology. So we adapted the DPP 
core programs into a mobile app, and 
we were able to produce a clinically and 
statistically significant weight loss and 
blood pressure reduction.”

Researchers randomized 61 overweight 
and obese adults to an intervention 
using Fukuoka’s mobile phone app and 
a pedometer versus a pedometer only to 
measure physical activity. The mean age 
of the patients was 55.2 years, their mean 
baseline body mass index was 33.3 kg/
m2, 77 percent were female and 48 percent 
were racial or ethnic minorities.

The original DPP intervention included 

16 in-person counseling sessions 
and at least two supervised physical 
activity sessions every week. Fukuoka’s 
intervention included six in-person 
sessions and a pedometer tracking a 
home-based physical activity program. 
Automated feedback and interactive 
intervention content based on the 
participants’ level of activity helped them 
reach their goals. 

Researchers found:
• The intervention group lost an average 

6.2 kg between baseline and a five-
month follow-up visit compared to a 
0.3 kg gain for the control group. 

• The intervention group had significant 
reductions in hip circumference and 
lower systolic and diastolic blood 
pressure. 

• Triglyceride levels decreased 13 mg/
dL in the intervention group and 
increased 7 mg/dL in the control 
group. 

• Patients in the intervention group 
walked an additional 2,551 steps 
per day relative to baseline and the 
control group walked 734 fewer steps 
per day.

• The intervention group reported a 
larger reduction in saturated fat intake 
than the control group. 

• The intervention group had a 93 
percent completion rate and the 
control group 90 percent.

“We don’t yet know if the app can have 
the same weight loss effects in the general 
population, but we know it has an effect in 
overweight and obese patients at increased 
risk for Type 2 diabetes, heart disease and 
stroke,” Fukuoka said.

“We are modifying the app based on 
this pilot trial and are planning to conduct 
a larger study before we release it for 
general use.” 

Information for your practice.
Education for your patients.

Copyright © 2014 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc. All rights reserved.  CARD-1130847-0000 09/14  Printed in USA.   

BOOTH 677

Please stop by for your complimentary

• Eat This, Not That! Supermarket Survival Guide

Yoshimi Fukuoka, RN, PhD

Good Choices 
for Kids
Looking at things like the amount of sleep 
time and screen time, researchers in 
Japan studied the lifestyles of elementary 
school children and their parents to 
determine how those choices affect 
cardiovascular risk factors in the children. 
Hear their study results at 9:45 a.m. 
Wednesday in S503.
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Obesity more strongly linked to heart failure
than other cardiovascular disease subtypes

lthough obesity appears to be 
more strongly linked to heart 

failure than to coronary heart 
disease and stroke, traditional 

risk factors do not explain the association. 
There are unknown mechanisms and 
pathways linking obesity and heart 
failure that need new treatment strategies, 
according to research presented Tuesday.

“Obesity is associated with all 
forms of cardiovascular disease,” said 
Chiadi Ndumele, MD, MHS, Robert 
E. Meyerhoff Assistant Professor of 
Medicine at the Johns Hopkins University 
School of Medicine in Baltimore. “We 
found that the obesity-heart failure 
relationship is the strongest, with 
approximately a four-fold higher risk 
of heart failure associated with severe 
obesity. But the association was only 
half explained by traditional risk factors. 
This makes heart failure associated with 
obesity a particular clinical and public 
health challenge.”

The initial puzzle, he said, is that while 
the relationships between increasing 
obesity and all types of cardiovascular 
diseases are well-known, emerging 
evidence suggests that multiple 
mechanisms — including hypertension, 
hypercholesterolemia and diabetes — are 
at play. Each plays a distinct role in the 
development of coronary heart disease, 
stroke and other cardiovascular conditions, 
but none seemed to fully explain the 
development of heart failure, said Ndumele 
in research presented Tuesday.

Researchers followed 13,370 
participants in the Atherosclerosis Risk 
in Communities (ARIC) study who had 
a body mass index of at least 18.5 but 
did not have cardiovascular disease at 
baseline, 1987 to 1989. Participants were 
segmented into four groups based on BMI. 

ARIC participants were followed 
for incident heart failure, coronary 
heart disease and stroke for a median 
of 23 years. Risk models that included 
demographic and traditional risk 
factors were constructed to assess the 
associations between obesity and the three 
types of cardiovascular disease.

Any degree of obesity was clearly 
associated with all three forms, 
Ndumele reported. But the obesity-heart 

failure association was the strongest 
among overweight, obese and severely 
obese groups, with the strength of the 
relationship increasing with the degree 
of obesity. In the severely obese group, 
the hazard ratio for heart failure was 
4.08 compared to 2.21 for coronary heart 
disease and 1.90 for stroke.

After adjustment for traditional risk 
factors, including diabetes, systolic blood 
pressure, anti-hypertensive medication 
use, HDL-cholesterol, LDL-cholesterol, 
triglycerides and estimated glomerular 
filtration rate, the risk coefficient 
between severe obesity and heart failure 
remained statistically greater than those 
for coronary heart disease and stroke 

(p<0.0001). But while 
those traditional risk 
factors accounted for 
nearly all the increased 
hazard for coronary 
heart disease and stroke, 
they accounted for 
little more than half the 
increased hazard for 
heart failure.

That suggests current 
clinical models and 
guidelines do a good 
job of explaining 
and managing the 
relationships between obesity and coronary 
heart disease and obesity and stroke. It also 

suggests that additional, 
nontraditional pathways 
account for half the 
increased risk of heart 
failure associated with 
obesity.

“These results make it 
clear that controlling the 
traditional risk factors is 
quite important, but may 
not be enough by itself 
to prevent heart failure 
associated with obesity,” 
Ndumele said. “We must 
enhance strategies that 

can both predict and prevent heart failure 
in the presence of obesity.” 

Chiadi Ndumele, MD, MHS

PAID ADVERTISEMENT

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080      © 2014 Novartis  9/14     T-LZ6-1308490

VISIT BOOTH 417 TO LEARN MORE
References: 1. Heidenreich PA, Albert NM, Allen LA, et al. Forecasting the impact of heart failure in the 
United States: a policy statement from the American Heart Association. Circ Heart Fail. 2013;6(3):606-619.  
2. Go AS, Mozaffarian D, Roger VR, et al. Heart disease and stroke statistics—2014 update: a report from  
the American Heart Association. Circulation. 2014;129(3):e28-e292.

HEART FAILURE
SHATTERS
MILLIONS OF LIVESLET’S WORK TOGETHER  

TO CHANGE THAT

LET’S WORK TOGETHER TO CHANGE THAT  
Chronic heart failure is a growing crisis—with little improvement in hospitalization  
rates or mortality outcomes over the last 10 years.1,2
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Healthy  
High School
An innovative health and physical 
education class has helped students lose 
weight and increase their performance at 
a high school in Portland, Oregon. See the 
full results of the intervention at 9:30 a.m. 
Wednesday in South Hall A2, Core 2,  
poster board 2690.
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decade of observation has shown 
that patients who survive cardiac 

arrest outside of a hospital 
are candidates for immediate 

coronary angiography. 
Long-term results from the PROCAT 

(Parisian Region Out of Hospital Cardiac 
Arrest) registry presented Tuesday found 
that most patients presenting with out-
of-hospital cardiac arrest did not have 
STEMI, yet a significant portion of non-
STEMI patients had coronary occlusion 
and needed angioplasty or some other 
percutaneous intervention. PCI was 
associated with significantly better 
outcomes in these patients.

“The latest guidelines recommend 
coronary angiography and PCI when 
indicated for resuscitated cardiac arrest 

patients with ST segment 
elevation,” said Florence 
Dumas, MD, PhD, 
Parisian Cardiovascular 
Research Center, Paris 
Descartes University. 
“The question has been 
whether we should do 
coronary angioplasty 
for patients who did not 
have STEMI. After 10 
years of observation and 
almost 1,000 patients, the 
answer is yes. Immediate 
coronary angioplasty is 
a predictor of increased 
survival, even if the 
patient does not have STEMI on the ECG 
after return of spontaneous circulation.”

The original PROCAT 
results, published in 
2010, showed that 
immediate PCI following 
out-of-hospital cardiac 
arrest doubled the odds 
of survival with or 
without ST segment 
elevation. Current 
European treatment 
guidelines do not 
fully reflect PROCAT 
findings.

However, while the 
presence of STEMI 
predicts a coronary 
occlusion that can be 

treated with PCI, its absence does not 
predict the absence of coronary blockage. 

Some clinicians have taken a more 
aggressive approach and used coronary 
angiography for all patients who present 
with out-of-hospital cardiac arrest that does 
not have an obvious non-cardiac cause. 
Other clinicians have used angiography 
only in the presence of STEMI on a post-
resuscitation ECG or other evidence 
suggestive of a coronary occlusion that 
might benefit from PCI.

The PROCAT protocol calls for 
angiography in all cases of out-of-hospital 
cardiac arrest, Dumas said. The original 
PROCAT report included 714 patients from 
2003 to 2008. The more recent PROCAT 
II included 946 post-cardiac arrest patients 
from 2004 to 2013. Unless there is an 
obvious non-cardiac cause of the arrest, 
all patients receive an immediate coronary 
angiogram following admission and return 
of spontaneous circulation.

Over the 10-year study, 704 of the 946 
patients (74 percent) who underwent 
angiography showed no signs of STEMI 
on their post-resuscitation ECG. Most of 
the patients, 75 percent, were male and the 
mean age was 60.

Of those patients who didn’t show 
evidence of STEMI on ECG, angiography 
indicated the need for PCI in 29 percent. 
Among the patients who underwent PCI, 
42 percent had a favorable outcome 
compared to 33 percent of patients who did 
not undergo PCI (p=0.02). After adjusting 
for covariates, PCI was associated with a 
79 percent increase in favorable outcome 
(HR=1.79, p=0.02).

“Our system is designed to perform 
coronary angiography on a systematic 
basis, but we also recognized that it is 
not easy to do an angiogram in every 
patient in every case in every setting,”  
Dumas said. “We tried to identify factors 
that might help us predict which patients 
without STEMI have the greatest need 
for an angiogram to identify a potential 
coronary occlusion. An initial shockable 
rhythm is the strongest predictor of the 
need for a coronary angiogram, followed 
by increasing age.” 

The American Heart Association’s 
Scientific Sessions 2014 Daily News is 
published by TriStar Publishing, Inc., 
as a service to the members of the 

American Heart Association.
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PCSK9: 
A key piece in our 
understanding
of LDL-C
metabolism1,2 

Sanofi and Regeneron

are conducting research 

into the role of PCSK9 

in LDL-C metabolism.

PCSK9

LDLR

LDL-C

We hope you enjoyed the experience and that we answered your 
questions about the role of PCSK9 in LDL-C metabolism

See you next year in Orlando at AHA 2015

THANK YOU FROM SANOFI/REGENERON 
FOR VISITING OUR BOOTH AT AHA

LDL-C = low-density lipoprotein cholesterol; LDLR = low-density lipoprotein receptor; PCSK9 = proprotein convertase subtilisin/kexin type 9.

©2014, Sanofi and Regeneron Pharmaceuticals, Inc. 11/2014 ALI-0297 US.ALI.04.09.012

References: 1. Abifadel M, Varret M, Rabès J-P, et al. Mutations in PCSK9 cause autosomal dominant hypercholesterolemia. 
Nat Genet. 2003;34:154-156. 2. Lagace TA, Curtis DE, Garuti R, et al. Secreted PCSK9 decreases the number of LDL 
receptors in hepatocytes and in livers of parabiotic mice. J Clin Invest. 2006;116:2995-3005.
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Evidence favors PCI for all out-of-hospital cardiac arrests
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ducation and self-monitoring 
can reduce sodium intake in 
patients with heart failure 
and improve their outcomes, 
according to research presented 

Tuesday during the Kathleen A. Dracup 
Distinguished Lecture. Individualized 
education that emphasized dietary changes 
and self-monitoring for worsening heart 
failure symptoms conferred an eight-fold 
lower risk of cardiac-related events and 
mortality compared to patients who received 
conventional care.

“Heart failure is the leading cause of 
repeated hospitalization and death and 
the most common reason for exacerbated 
symptoms is volume overload,” said 
Eun Kyeung Song, PhD, RN, associate 
professor in the department of nursing at 
the University of Ulsan, South Korea. “In 
most cases, volume overload is attributed 
to excessive sodium intake due to non-
adherence to the recommended low-sodium 
diet. Because adherence to low-sodium diet 
recommendations is so poor, we have been 
looking for interventions that might improve 
adherence and health outcomes.”

Researchers randomized 109 heart failure 
patients who were not adherent to the 
recommended low-sodium diet into three 
groups. Nonadherence was demonstrated by 
three grams or more of excreted sodium over 
24 hours at baseline.

A group of 37 patients, dubbed SMART 
(symptom monitoring and restricted three 
gram sodium diet), received personal 
education and guidance to enhance self-
monitoring for symptom-worsening 
associated with diet by using a symptom 
and diet diary for four sessions over eight 
weeks. A second group, with 35 patients, 
TM (telephone monitoring), had regular 
telephone monitoring of diet and symptoms. 
A 37-patient control group received 
standard care.

At baseline, the mean age of patients across 
all three groups was 64 and 29 percent were 
female. Adherence to low-sodium diet was 
assessed at six months using a second 24-
hour sodium excretion test. The patients were 
followed for one year from baseline to assess 
time to first hospitalization or death due to 
cardiovascular causes.

At six months, the SMART group showed 

a significant reduction in sodium intake 
compared to both the TM and control groups 
(p=0.022), Song reported. At one year, 
SMART had a longer cardiac event-free 
survival compared to the standard care group 
after controlling for age, gender, ejection 
fraction, angiotensin-converting enzyme 
inhibitor use and beta blocker use. Compared 
to the SMART group, the usual care group 
had a hazard ratio of 8.39 for cardiac-related 
events and mortality during the first year of 
follow up (p=0.008). 

The TM group had a hazard ratio of 4.13 
for cardiac-related death or hospitalization 
during the first year of follow up compared 
to the SMART group, Song said. But 

the difference did not reach statistical 
significance (p=0.095). 

The next step in the project is a random-
ized controlled trial to determine the opti-
mum level of sodium restriction needed to 
reduce the risk of repeated hospitalization 
for heart failure patients.

“These current findings might help pro-
viders guide patients in learning and under-
standing the benefits of a low-sodium diet and 
convincing them of the potential for self-man-
agement,” Song said. “What we see is that 
providers need to help patients recognize their 
real sodium intake and understand the ratio-
nale for a low-sodium diet in order to relieve 
their symptom burden in clinical practice.” 

Educational intervention can reduce 
sodium intake, improve health outcomes

Eun Kyeung Song, PhD, RN

1.  Mirabel M, Iung B, Baron G, et al. What are the characteristics of patients with 
severe, symptomatic, mitral regurgitation who are denied surgery? Eur Heart J. 
2007;28(11):1358-1365.
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intervention in Sweden from a 
femoral approach to a radial ap-
proach.

“There has been a dramatic 
increase in the radial approach 
rather than the femoral approach 
for coronary angiography and 
PCI, increasing over 10 years 
from 10 percent up to 80 percent, 
with almost all centers providing 
the radial approach at this time,” 
he said.

The change in approach and 
other factors have lowered the 
bleeding rates associated with these 
procedures. He noted that a fairly 
high frequency of intracranial 
bleeding has been reduced to 
almost no intracranial bleeds. “This 
is probably related to the use of the 
radial approach and the fact that we 
no longer use thrombolytics, and 
we have switched to bivalirudin 
from heparin,” he said.

Wallentin presented a number 
of examples of clinical trials using 
biomarkers to inform clinical care, 
including his lab’s investigation 

into the prognostic importance of 
the biomarkers high-sensitivity 
troponin T, N-terminal pro-brain 
natriuretic peptide and growth 
differentiation factor-15 to 
stratify risk and tailor treatments 
for patients with acute coronary 
syndrome (ACS) and atrial 
fibrillation.

His studies showed that 
high-sensitivity troponin could 
help identify ACS patients who 
would respond to treatment 
with antithrombotic agents, 
such as heparin and platelet 
inhibitors, and those who should 
receive early catheterization and 
revascularization procedures. 

N-terminal pro-brain 
natriuretic peptide and growth 
differentiation factor-15 are 
useful for risk stratification 
after revascularization in ACS 
patients. All these biomarkers 
are helpful in identifying the risk 
of stroke, death and bleeding in 
anticoagulated patients with atrial 
fibrillation, he said. 
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Wireless monitoring reduces HF hospitalizations, 
readmissions in high-risk populations

ireless monitoring of pul-
monary arterial pressure 

can reduce heart failure 
hospitalizations in high-risk 

populations by nearly 50 percent and 30-day 
readmissions by 78 percent, according to the 
CHAMPION (CardioMEMS Heart Sensor 
Allows Monitoring of Pressure to Improve 
Outcomes in NYHA Class III Heart Failure 
Patients) trial presented Tuesday. 

“We have a new disease management strate-
gy that applies directly to the elderly population 
to make heart failure management more effi-
cient, more effective and better individualized 
to each patient to reduce hospitalizations,” said 
Philip Adamson, MD, director of the Heart 
Failure Institute and professor of physiology at 
the University of Oklahoma Health Sciences 
Center in Oklahoma City, Oklahoma.

“This is one of the first times that any type 
of monitoring has been shown to reduce re-
admissions in the heart failure population.”

Results of CHAMPION and a subgroup 
analysis of patients 65 and older have 
prompted the Food and Drug Administra-
tion to approve the device and the Centers 

for Medicare and 
Medicaid Services to 
reimburse patients.

In CHAMPION, 
researchers compared 
daily wireless moni-
toring of pulmonary 
artery pressure to 
conventional care in 
patients with NYHA 
Class III or greater 
heart failure across 64 
treatment centers.

The procedure in-
volves implanting a 
small, wireless pres-
sure monitor in the 
pulmonary artery. 
Patients took their 
pulmonary artery 
pressure daily while reclining on a pillow 
with embedded electronics. When patients 
pushed a button, the electronics queried the 
implanted sensor and automatically uploaded 
data to a secure website over a cell phone 
link. The treating physician used the daily 

pressure data to 
monitor patients 
and adjust thera-
py as appropriate.

“Our questions 
in this analysis 
were two-fold,” 
Adamson said. 
“One was wheth-
er we would see 
the same effect in 
terms of hospital-
ization reduction 
in patients eligi-
ble for Medicare 
at the time of 
enrollment.

“The second 
was whether 
these patients 

would be able to successfully interact with 
the technology. The stereotypical image 
of patients in this age bracket is that they 
can’t even program a TV remote, much 
less interact with implanted devices. This 
strategy requires active patient involve-

ment with the technology if it is going to 
be successful.”

Answers to both questions were resound-
ingly positive, he said. There were no sensor 
failures in the CHAMPION population and 
the eight minor complications were evenly 
divided between the over-65 and under-65 
cohorts. All complications were reversed.

Patients in the treatment group had sig-
nificantly fewer heart failure hospitalizations 
(0.34 per year versus 0.67 per year in the con-
trol group) and reduced 30-day readmissions.

Pulmonary artery pressure monitoring 
resulted in a CHAMPION readmission ratio 
of 0.74 — lower than all hospital excess 
readmissions ratios reported in the 2011 Hos-
pital Readmissions Reduction Program RRP 
dataset.

“This device provides diagnostic infor-
mation that we could never get before,” 
Adamson said. “Now that we are able to look 
at the lesion that causes their symptoms and 
causes them to decompensate, we are able to 
act early and maintain stability. This device 
maintains their health and stability rather 
than being a crisis reactive system.” 
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CV OUTCOMES continued from page 1

Philip Adamson, MD

Long-time American Heart Association volunteers Clyde Yancy, MD, 
FAHA (left), and Gregg Fonarow, MD, FAHA (right), thank Tony Hooper, 
AMGEN’s executive vice president of global commercial operations, 
during an awards dinner at Scientific Sessions. AMGEN is sponsoring 
Get With The Guidelines®-Heart Failure, the association’s quality 
improvement program, for three years. Boehringer Ingelheim and 
Daiichi Sankyo (sponsors of Get With The Guidelines®-AFIB), and BMS-
Pfizer were also recognized for their support.
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Children’s Hospital, assistant professor of 
pediatrics, Harvard Medical School, Boston, 
Massachusetts.

Marfan syndrome, caused by mutations in 
the FBN1 gene, is associated with enlargement 
of the aortic root, which may lead to premature 
death. While beta-blockers are typically used 
in the clinical management of Marfan’s syn-
drome, an understanding of the involvement 
of transforming growth factor-β suggested that 
losartan more than atenolol may attenuate aor-
tic-root enlargement.

The study randomized 608 patients (aged 6 
months to 25 years) with Marfan’s syndrome 
diagnosed by the Ghent criteria to receive 
daily atenolol (303 patients) or losartan (305 
patients). Atenolol was dosed at 4 milligrams 
per kilogram and losartan at 1.4 milligrams per 
kilogram. Lacro noted that the daily dose of 
atenolol used in the study in adults was higher 
than that typically used in clinical practice.

The primary endpoint of the study was the 
rate of change of body surface area adjusted 
maximum aortic root diameter or ARz; other 
adverse clinical endpoints included aortic 
dissection, aortic-root surgery, death and com-
posite endpoint. 

Over three years of treatment there was no 
significant difference in the rate maximum ARz 
between the two treatment groups. However, it 
improved over time in both groups of patients.

In addition, no subgroup of patients was 
seen to benefit from losartan, with respect to 
age, beta-blocker usage, ARz at baseline and 
gender. However, the analysis of ARz at base-
line was restricted to a 4.5 cut-off. In addition, 
Lacro showed a significant decrease in ARz 
with age, with greater improvement seen in 
younger children. There were no significant 
safety differences between losartan and ateno-
lol used over three years.

There is an important interpretation to the 
seemingly negative study, Lacro noted. Both 
drugs are equally effective and can be avail-
able for the treatment of Marfan’s syndrome. 
He also suggested that there may be a role to 
combine them for a more effective treatment. 

The study is being published in the New 
England Journal of Medicine. 

In another presentation, losartan was evalu-
ated in patients with hypertrophic cardiomyop-
athy (HCM). Based on data from the INHER-
IT study, losartan was shown to have no effect 
in decreasing wall thickness. 

INHERIT was a single center, double-blind, 
placebo-controlled, randomized trial con-
ducted in Denmark. Patients with HCM were 
randomized to losartan 100 milligrams daily 
(64 patients) or placebo (69 patients) for 12 
months. Primary endpoint of the study was 
change in left ventricular mass measured by 
magnetic resonance imaging or computed 
tomography. A change in left ventricular mass 
of 12 grams per meter square was considered 
clinically relevant.

A drop in blood pressure and a pill count 
indicated that 93 percent of patients were com-
pliant with taking study medication. 

In each arm, patients experienced a similar 
decrease in left ventricular mass—1 gram per 
square meter. Anna Axelsson, MD, research 
fellow in the Department of Genetics at Har-
vard Medical School, noted that in retrospect, 
expecting a change in left ventricular mass of 
12 was very ambitious. 

With losartan showing no significant ad-
verse effects, Axelsson said, “the observed 
safety indicates that losartan may be used for 
other indications in patients with HCM regard-
less of obstructive physiology.”

Mitral regurgitation: Mitral valve repair does not 
provide added benefits to CABG 

While coronary artery bypass grafting 
(CABG) alone improves left ventricular 

function, it is believed that CABG along with 
surgery to repair the mitral valve will address 
the persistent adverse consequences of mitral 
regurgitation or a leaky mitral valve. Based on 
data from the Cardiothoracic Surgical Network 
this may not be the case, and repair surgery may 
actually have some adverse consequences. 

Robert Michler, MD, professor and chair-
man of the Departments of Surgery and Car-
diovascular and Thoracic Surgery, and director 
of the Heart Center at the Montefiore Medical 
Center/Albert Einstein College of Medicine in 
New York, addressed whether a surgical inter-
vention to repair a leaky mitral valve provides 
added benefit to CABG alone using data from 
the Cardiothoracic Surgical Network trial.

The trial randomized 301 patients with 
mitral regurgitation to CABG alone (151 
patients) or to CABG plus repair with an an-
nuloplasty ring (150 patients) to determine left 
ventricular remodeling as measured by left 
ventricular end systolic volume index (LVES-
VI) using imaging. The study did not meet its 

prespecified endpoint to detect a change of 12 
milliliters per meter square in LVESVI with 
CABG and repair compared to CABG alone.

At baseline, the mean LVESVI was 55 in 
the CABG alone group and 60 in the CABG 
plus repair group. After 12 months, there 
was no difference in the primary endpoint of 
LVESVI between the two treatment groups. 
Significant reductions in LVESVI were 
achieved within each group and the median 
reduction from baseline was approximately 6 
milliliters per meter square.

For the secondary endpoints, mortality at the 
end of 12 months was similar across the two 
arms. Major cardiac and cerebrovascular event 
rates at the end of 12 months were also similar.

Patients in both treatment groups received 
the same number of coronary bypass grafts, but 
the duration of the operation was significantly 
longer for patients undergoing the combined 
procedure. The aortic cross clamp time was 42 
minutes longer and the cardiopulmonary bypass 
time 56 minutes longer for CABG plus mitral 

valve repair, Michler said. In addition, the ICU 
length of stay was nearly one day longer and 
the postoperative length of stay two days longer 
for the combined procedure, he added. Patients 
on the CABG plus repair arm also had signifi-
cantly higher rates for all neurological events 
and supraventricular arrhythmias. 

Mitral regurgitation improved in both 
groups. Mitral regurgitation was moderate or 
severe in greater than 95 percent of patients 
at baseline; after 12 months, 31 percent and 
11 percent of patients undergoing CABG and 
CAPG plus repair, respectively, experienced 
moderate or severe mitral regurgitation. 

Based on these data, the routine addition 
of repair to CABG for patients with moderate 
ischemic mitral regurgitation may not be war-
ranted, Michler concluded. He indicated that 
longer-term follow-up is ongoing to determine 
if lower incidence of moderate or severe mitral 
regurgitation at one-year will translate into 
a net clinical benefit for patients undergoing 
CABG plus repair.  
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New pathway discoveries are uniting  
the cholesterol conversation.

By inhibiting HMG-CoA reductase and reducing cholesterol biosynthesis, statins help lower LDL-C.1  
PCSK9, another important protein involved in cholesterol metabolism, promotes degradation of 
the LDL receptor, thereby increasing LDL-C levels.2 In discussions of cholesterol metabolism,  
the roles of HMG-CoA reductase and PCSK9 should go hand in hand.

Join the conversation at DiscoverPCSK9.com.

HMG-CoA 
reductase is part  

of the LDL-C 
metabolism story1

But PCSK9 
also plays an  

important role in  
LDL-C regulation2

HMG-CoA = 3-hydroxy-3-methylglutaryl coenzyme A; PCSK9 = proprotein  
convertase subtilisin/kexin type 9; LDL-C = low-density lipoprotein cholesterol.
References: 1. Toth PP. Drugs. 2010;70;1363-1379. 2. Zhang D, Lagace TA,  
Garuti R, et al. J Biol Chem. 2007;282:18602-18612.
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