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Study uses imaging to gain a first look into mechanisms behind stress response and
cardiovascular risk

R DZ ML R ARDSSEEAL I MBI ZLENIRD RIEPT REZ R L SRR R FHBL U
RTHLDOLmBEA N N)Z7E@\ ), X8 65EIAmerican College of Cardiology s X &4
TRERINIZPETICTENREAET S L THIFE bIL AL R IEER Z 18 1 # AL /0
FTHIUISR B NN RIH5 1448 LR BT EBALHNC L7 5F ] TR AFARDTE
PS8\ R D35%7% Wi A N MERIE LD L R R ARDE AR FTHIT
5ZDEEI5% TH-7=0

New research shows that individuals with a greater degree of activity in the stress center of the brain also
have more evidence of inflammation in their arteries and were at higher risk for cardiovascular events,
including myocardial infarction (MI), stroke and death, according to a study presented at the American
College of Cardiology's 65th Annual Scientific Session.

While there has been mounting evidence of the strong link between stress and heart disease, relatively little
is understood about the mechanisms behind this stress response and what might put someone at risk for
cardiovascular disease. This is the first study to use medical imaging to show a possible association between
biochemical activity in the brain and arterial inflammation. Arterial inflammation is a key component of
atherosclerotic disease and is highly predictive of future cardiovascular events and stroke.

"Our study illuminates, for the first time, a relationship between activation of neural tissues — those associated
with fear and stress — and subsequent heart disease events," said Ahmed Tawakol, M.D., co-director of the
cardiac MR PET CT program at Massachusetts General Hospital and co-author of the study. "There is a
need to develop greater knowledge in terms of the mechanism that translates stress into cardiovascular
disease risk, given the prevalence and potency of stress as a risk factor.”

Data show the more activity occurring in the amygdala — the stress center of the brain — the more
inflammation patients had in their arteries and the greater the likelihood of having cardiovascular events.
There was also a corresponding activation of the bone marrow. Bone marrow releases immune cells called
monocytes that can trigger inflammation in other parts of the body.

Researchers examined PET/CT scans for 293 patients (average age of 55 years) who originally received the
test between 2005 and 2008 for cancer evaluation but were found to be free of active disease. The scans
allowed researchers to objectively measure activity in regions of the brain, as well as the bone marrow and
arteries. Patients were excluded if they had evidence of cancer, established cardiovascular disease or were
younger than 30 years old. An hour before the scan, patients were injected with a radioactive atom attached
to a glucose molecule as a tracer; tissues that were more active would metabolize more of the glucose and
glow more brightly on the scan. A radiologist who had no knowledge of the patient's history or identifying
characteristics measured the images. Activity in the amygdala was compared to other regions in the brain.
Researchers then grouped patients based on the relative magnitude of brain stress activity.

After correcting for age, gender and other cardiovascular risk factors using the Framingham Risk Score, there
was a 14-fold greater risk of cardiovascular events for every unit increase in measured brain stress activity.
Over the approximately five-year study period, 35 percent of the patients in the high stress center activity
group later suffered a cardiovascular event, compared to just 5 percent of the low stress center activity group.

Tawakol and his colleagues found the subjects' amygdala activity — as seen on brain scans — indicated
whether they would suffer a major cardiac event in the near future. Increased amygdala activity corresponded
to greater activity in the bone marrow and increased inflammation in arteries.

The researchers further observed that activation of the brain's fear centers, bone marrow activation and
arterial inflammation may together contribute to a mechanism that provokes cardiovascular events. Tawakol
said this points to the need for future studies to test whether interrupting this mechanism reduces the burden
of cardiovascular disease associated with stress.

"Over the past several years, it's become clear that stress is not only a result of adversity but may itself also
be an important cause of disease. The risks of heart disease linked to stress is on par with that for smoking,
high blood pressure, high cholesterol and diabetes, yet relatively little is done to address this risk compared to
other risk factors," Tawakol said. "We are hopeful studies like this bring us closer to understanding how stress
may lead to heart disease."

While researchers were able to objectively measure stress activity in the brain, the retrospective nature of the
study meant that they could not compare it to subjective measures of patients' stress levels. Additionally, the
patient population is limited to individuals who received PET/CT scans to screen for cancer.

Still, Tawakol said the study findings prompt the question of whether treating stress and reducing the
activation of the fear center of the brain may lead to less atherosclerotic inflammation and, ultimately, reduce
cardiovascular events. Larger prospective studies are needed.

Doctors need to be aware of the heart-health consequences of current events such as the Syrian crisis and
this week's terror attacks in Brussels, said Dr. Richard Becker, director of cardiovascular health and disease
at the University of Cincinnati College of Medicine. He is also director of the university's Heart, Lung &
Vascular Institute.

"After there's an earthquake or a tsunami, the incidence of heart attacks over the next six to eight weeks
increases substantially,” said Becker, an American Heart Association spokesman, citing prior research. "The
same thing happens with human disasters, with terrorism, particularly if it's on a large scale."
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Depressed patients with coronary artery disease may be at higher risk for myocardial
infarction and death
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Patients with coronary artery disease (CAD) who are depressed may have a much higher
risk of myocardial infarction (MI) or death compared to those who are not depressed,
according to research presented at ACC.16, the American College of Cardiology's 65th
Annual Scientific Session.

The study, conducted by Natalie Szpakowski, M.D., and colleagues, from the Sunnybrook
Health Sciences Centre and Institute for Clinical Evaluative Sciences (ICES) in Toronto,
Canada included 22,917 patients who had been diagnosed with stable CAD following a
coronary angiogram for chest pain. Results showed that the incidence of depression
following a diagnosis of stable CAD was 18.8 percent. Patients who were female or who had
more severe angina were more likely to be diagnosed with depression.

Further, depressed CAD patients were 83 percent more likely to die from any cause
compared to those who were not depressed. They were also 36 percent more likely to
present at a hospital for MI. Those who were diagnosed with depression 90 to 180 days
following the diagnosis of CAD were at greatest risk.

According to the authors, these findings suggest that these patients may need to be
screened for mood disorders, either by their family physician or their cardiologist.

"Based on these findings, there may be an opportunity to improve outcomes in people with
coronary heart disease by screening for and treating mood disorders, but this needs to be
further studied," says Szpakowski. "Stable chronic angina due to narrowing of the coronary
arteries is common, and our findings show that many of these patients struggle with
depression. Our follow-up was at most five years, so many more might be affected.”
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PROMISE: Risk factors for heart disease vary by gender but symptoms are similar
despite findings from older research
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Chest pain and shortness of breath are the most common symptoms reported by both women and men with suspected
heart disease, a finding that is in contrast to prior data, according to a study presented at the American College of
Cardiology's 65th Annual Scientific Session and published in a special issue of JACC: Cardiovascular Imaging focused on
imaging in women.

The study, which includes one of the largest cohorts of women ever enrolled in a heart disease study, also found that
women had a greater number of risk factors for heart disease than men, yet these women were more likely to be
characterized as lower risk not only by their health care providers, but also by scores that objectively measure and predict
heart disease risk.

"The most important take-home message for women from this study is that their risk factors for heart disease are different
from men's, but in most cases symptoms of possible blockages in the heart's arteries are the same as those seen in men,"
said Kshipra Hemal of the Duke Clinical Research Institute in Durham, North Carolina, and lead author of the study.

The finding that women have more risk factors for heart disease than men means measures to reduce risk need to be a
priority for women, as well as men, Hemal said.

Some previous studies have suggested that women having a heart attack are less likely to have classic symptoms such as
chest pain and more likely to have atypical symptoms such as back pain, abdominal pain and fatigue that may be less
readily recognized as heart attack symptoms. Hemal and her colleagues sought to shed light on a different group of
patients — those without a prior heart disease diagnosis who were being evaluated for symptoms suggestive of heart
disease. Few studies, mostly several decades old, have examined sex differences in this group of patients.

The Prospective Multicenter Imaging Study for Evaluation of Chest Pain (PROMISE), a randomized trial conducted at 193
centers in the United States and Canada, enrolled 10,003 patients, of whom more than 5,200 were women. Half of the
patients were randomly selected to receive a heart CT scan that doctors can use to noninvasively assess the degree of
narrowing. The rest received a functional or stress test — an exercise electrocardiogram, stress echocardiography or
nuclear stress test. Hemal and her colleagues examined patient data to assess differences between women and men in
age, race or ethnicity, risk factors, symptoms, evaluation and test results.

The study found that, compared with men, women were older (average age 62 vs. 59 for men), more often non-white, less
likely to smoke or be overweight, and more likely to have high blood pressure, high cholesterol, a history of stroke, a
sedentary lifestyle, a family history of early-onset heart disease and a history of depression. Chest pain was the primary
symptom for 73.2 percent of women and 72.3 percent of men. The two sexes, however, described this pain differently —
women were more likely to describe it as "crushing,” "pressure," "squeezing" or "tightness, " whereas men were more likely
to describe it as "aching," "dull," "burning" or "pins and needles." Equal proportions of women and men (15 percent)
reported shortness of breath as a symptom.

Although women were more likely than men to have back pain, neck or jaw pain, or palpitations as their primary symptom,
the percentage of patients of both sexes reporting these symptoms was very small (1 percent of women vs. 0.6 percent of
men for back pain, 1.4 percent of women vs. 0.7 percent of men for neck or jaw pain, 2.7 percent of women vs. 2 percent of
men for palpitations).

Women had lower scores than men on heart disease risk-assessment scores, suggesting a lower risk of heart disease, and
before any diagnostic tests were conducted, health care providers were more likely to consider that women probably did
not have heart disease. Nontraditional risk factors such as depression, sedentary lifestyle and family history of early-onset
heart disease — risk factors that in this study were more commonly found in women than in men — are excluded from most
risk-assessment questionnaires, however.

"For health care providers, this study shows the importance of taking into account the differences between women and
men throughout the entire diagnostic process for suspected heart disease," Hemal said. "Providers also need to know that,
in the vast majority of cases, women and men with suspected heart disease have the same symptoms."

Women were more likely than men to be referred for a stress echocardiography or nuclear stress test and less likely than
men (9.7 percent vs. 15.1 percent) to have a positive test. Factors predicting a positive test differed for women compared
with men. In women, body mass index and score on one of five risk-assessment questionnaires (the Framingham risk
score) predicted a positive test, whereas in men scores on two risk-assessment questionnaires (the Framingham and
modified Diamond-Forrester risk scores) predicted a positive test.

"The fact that this is one of the largest cohorts of women ever evaluated in a heart disease study lends validity to our
findings," Hemal said. A limitation of the study is that it looks only at the diagnostic process and not at whether there are
differences between women and men in numbers of heart attacks or in outcomes from heart attacks, she said.

"The next step in this research will be to examine whether and how the differences we have identified between women and
men influence outcomes," she said.

The study was funded by the National Heart, Lung, and Blood Institute of the National Institutes of Health. Pamela S.
Douglas, M.D., led the study team.
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Napping for 40 minutes or longer during the day, along with daytime sleepiness, may be associated with [News06]
an elevated risk of developing metabolic syndrome, according to research presented at the American ~ = S ESs — 4N 1 J——~
College of Cardiology's 65th Annual Scientific Session. ;%Egggg’bﬁ“@%ﬁt‘ng ==
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The study, led by Tomohide Yamada, M.D., Ph.D., and colleagues from the University of Tokyo analyzed
data from 21 observational studies involving 307,237 Asian and Western subjects who self-reported their [News07] N . .
daytime tiredness and napping habits. Researchers compared the participants' responses to their history AIFONLEIMERN AT (LK DT
of metabolic syndrome, type-2 diabetes and obesity. =Nz
The analysis revealed that subjects who napped for more than 40 minutes during the day showed a sharp [News08]
increase in the risk of metabolic syndrome. Napping for 90 minutes appeared to increase the risk by as hZ ) ZIDBE(CH UV TTAVRIEFMIC
much as 50 percent, as did excessive daytime tiredness. The study also showed a slight decrease in risk ﬁbg"”%ﬁf‘ﬁ%ﬁffﬁ%
of metabolic syndrome when participants napped for less than 30 minutes. Previous work by Yamada and ==V s
his team showed that napping for longer than one hour corresponded to a 50 percent increase in type-2 N 09]
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The authors note that as the data was dependent on self-reporting by participants, the study's findings AL XSO UBRIEKTSESD
may not be representative of the world population. However, the results indicate a need for further study
into how sleep habits influence metabolic syndrome and cardiovascular disease, especially considering [News10]
that nap length appears to influence risk both upward and downward. DR ECHIT D=

Moving forward, future research should focus on “clarifying the relationship between naps and metabolic
disease," with the hope of offering a new strategy of treatment, says Yamada. [News11]
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"Excessive weight and its associated increased risk for sleep apnea might be a potential mechanistic
pathway to explain these results," adds Kim A. Eagle, M.D., MACC, editor-in-chief of ACC.org. [News12]
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HeartRescue: Bystander CPR and defibrillation improves outcomes following
out-of-hospital cardiac arrest
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Initiatives to improve bystander cardiopulmonary resuscitation (CPR) and first-responder defibrillation
may be associated with improved survival and reduced brain injury in people with out-of-hospital cardiac
arrest, according to research presented at ACC.16.

Christopher B. Fordyce, M.D., and colleagues at the Duke Clinical Research Institute analyzed 8,269
cases of cardiac arrest between 2010 and 2014 collected from the North Carolina Cardiac Arrest Registry
to Enhance Survival. The statewide program, part of the HeartRescue Project, trained family members
and bystanders to recognize the signs of sudden cardiac arrest, quickly call emergency responders, and
use CPR or automated external defibrillators (AEDs). The study is the first to separately track the effects
of such interventions on cardiac arrests in public places and private homes.

Results showed that the proportion of patients receiving bystander CPR increased at home from 28.3
percent to 41.3 percent (p<0.0001) and in public locations from 61.0 percent to 70.6 percent (p=0.007),
while first-responder defibrillation increased at home from 42.2 percent to 50.8 percent (p=0.01) but
stayed mostly the same in public locations (33.1 percent to 37.8 percent; p=0.16). There was not a
statistically significant increase in non-EMS first-responder AED use in public places, which the authors
attribute to timely defibrillation by EMS. The rate at which cardiac arrest patients survived until their
discharge from the hospital rose from 10.8 to 16.8 percent for public cardiac arrests and from 5.7 to 8.1
percent for cardiac arrests in the home. The rate at which patients only suffered minor losses in brain
function or regained it fully increased from 4.9 to 6.1 percent at home and from 9.5 to 14.7 percent in
public.

The authors explain that these results are encouraging, but due to the low absolute survival rates, there is
still room for improvement. They suggest that future research in this area include interventions such as
deploying AEDs into more private homes when cardiac arrests occur and using mobile technology to
notify nearby citizens trained in CPR who can initiate care quickly.

"Survival is notoriously worse in private homes, where the majority of cardiac arrests occur," says
Fordyce. "Little is known about whether broader efforts to teach people to recognize cardiac arrest and
act quickly also impact home cardiac arrests, where the bystander is typically a family member. What's
interesting about this study is it's the first time a statewide intervention has improved both public and
residential cardiac arrest outcomes," he adds.
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Strong quantitative association found between breast arterial calcification and
coronary artery calcification
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Routine mammography — widely recommended for breast cancer screening — may also be a useful tool to identify women
at risk for heart disease, potentially allowing for earlier intervention, according to a study presented at the American College
of Cardiology's 65th Annual Scientific Session.

Data from this study show for the first time a link between the amount of calcium in the arteries of the breast — readily
visible on digital mammography — and the level of calcium buildup in the coronary arteries. Coronary arterial calcification, or
CAC, is considered a very early sign of cardiovascular disease. Importantly, the presence of breast arterial calcification also
appears to be an equivalent or stronger risk factor for CAC than other well-established cardiovascular risk factors such as
high cholesterol, high blood pressure and diabetes. Earlier research had shown a link between breast arterial calcification
and atherosclerotic disease — even myocardial infarction, stroke and other cardiovascular disease events, but researchers
said these data provide a more direct relationship between the extent of calcified plaque in the mammary and coronary
arteries, as well as a comparison to standard risk evaluation.

"Many women, especially young women, don't know the health of their coronary arteries. Based on our data, if a
mammogram shows breast arterial calcifications it can be a red flag — an ‘aha’ moment — that there is a strong possibility
she also has plaque in her coronary arteries," said Harvey Hecht, M.D., professor at the Icahn School of Medicine and
director of cardiovascular imaging at Mount Sinai St. Luke's hospital, and lead author of the study.

Al told, 70 percent of the women who had evidence of breast arterial calcification on their mammogram were also found to
have CAC as shown on a noncontrast CT scan of the chest. For women under 60 years of age with CAC, half also had
breast arterial calcification — an important finding as very few would be thinking about or considered for early signs of heart
disease. There were even fewer false positives among younger patients; researchers said that if a younger woman had
breast arterial calcification, there was an 83 percent chance she also had CAC.

Notably, breast arterial calcification also appeared to be as strong a predictor for cardiovascular risk as standard risk scores
such as the Framingham Risk Score, which underestimates women's risk, and the 2013 Cholesterol Guidelines Pooled
Cohort Equations, which tends to overestimate risk, Hecht said. When researchers added 33 asymptomatic women with
established CAD, breast arterial calcification was more powerful than both risk assessment formulas, which suggests the
presence of subclinical atherosclerosis may be a more important indicator of heart disease than other risk factors.

"This information is available on every mammogram, with no additional cost or radiation exposure, and our research
suggests breast arterial calcification is as good as the standard risk factor-based estimate for predicting risk," Hecht said.
"Using this information would allow at-risk women to be referred for standard CAC scoring and to be able to start focusing
on prevention — perhaps even taking a statin when it can make the most difference.”

Multivariate analysis showed that early signs of a buildup of plaque in the coronary arteries were most strongly related to
breast arterial calcification. While CAC was about two times as likely with advancing age or high blood pressure, it was
three times more likely with breast arterial calcification.

"The message is if a woman is getting a mammogram, look for breast arterial calcification. It's a freebie and provides critical
information that could be lifesaving for some women," Hecht said, adding he hopes these findings will prompt clinicians,
who rarely report breast arterial calcification, to routinely report not just the presence or absence of breast arterial
calcifications but also to estimate and note the amount.

"The more breast arterial calcification a women has, the more likely she is to have calcium in her heart's arteries as well. If
all it requires is to take a closer look at the images, how can we ignore it?," he said.

Atotal of 292 women who had digital mammography and noncontrast CT scans within one year were included in the study.
Of these, 124, or 42.5 percent, were found to have evidence of breast arterial calcification. Mammograms were reviewed
by a second radiologist who was blinded to the CAC results. Women with breast arterial calcification were more likely to be
older, have high blood pressure and chronic kidney disease, and less likely smokers. Women with established
cardiovascular diseases were excluded. Breast arterial calcification was evaluated on a scale from zero to 12 by increasing
severity, and CAC was measured on the CT using a validated 0-12 severity score. The overall accuracy of breast arterial
ca:cigcation for the presence of CAC was 70 percent, and 63 percent of those with CAC also had breast arterial
calcification.

To date, there is no consensus on using CAC as a screening test, though a very large outcome study of 39,000 subjects is
underway in the Netherlands. Mammography, however, is widely used and accepted and, as Hecht said, may provide an
opportunity to risk stratify asymptomatic women by breast arterial calcification who might have calcium in the coronary
arteries and ordinarily would not have been readily considered for cardiovascular screening.

Another intriguing point that deserves additional study, according to the researchers, is that the nature of the
atherosclerosis is different in breast arterial calcification and CAC, making it unclear why one should be related to the other.

Hecht stresses that these findings warrant further evaluation and validation in larger studies. Future prospective trials are
needed to see what the prognostic significance of breast arterial calcification might be. Because the study involved women
who received both mammography and CT scan for clinical indications, these women may have been more likely than the
average woman to have coexisting conditions, although Hecht said these were unrelated to heart disease.

This study is being published simultaneously online in JACC: Cardiovascular Imaging.

In an accompanying editorial in JACC: Cardiovascular Imaging, Khurram Nasir, M.D., M.P.H., and John McEvoy, from the
Center for Healthcare Advancement and Outcomes at Baptist Health South Florida, said that the report provides impetus to
document breast arterial calcification in mammography reports, to improve education of primary care and radiology
providers on the link with heart disease, and other actions to establish best practices for incorporating this research into
care.

"Even by the conservative estimate of 10 percent, approximately 4 million women nationwide undergoing screening
mammography will exhibit breast arterial calcification; with 2 to 3 million of them likely to have signs of premature coronary
atherosclerotic disease," the authors said. "Whether the best use of breast arterial calcification is to trigger additional testing
or to directly inform preventive treatment decisions, either by flagging high-risk women to their providers or by reclassifying
traditional (heart disease) risk estimates, is worth further discussion.”

The study was funded, in part, by the Flight Attendants Medical Research Institute.
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HOPE-3: Lowering cholesterol with statins is beneficial in patients at intermediate
risk of cardiovascular disease
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Lowering cholesterol with statins significantly reduced adverse cardiovascular events in people with average cholesterol and blood pressure levels
who were considered to be at intermediate risk for heart disease, while the use of blood pressure-lowering medications was beneficial only in those
with hypertension, according to three separate reports from the large HOPE-3 trial presented at the American College of Cardiology's 65th Annual
Scientific Session and simultaneously published online in The New England Journal of Medicine.

Previous studies have focused on the impacts of cholesterol and blood pressure-lowering drugs for people with established cardiovascular or renal
disease, diabetes, other high-risk conditions or in those with markedly elevated cholesterol or blood pressure levels. Current guidelines recommend
the use of these drugs mainly in patients at high risk for cardiovascular disease.

The trial, called HOPE-3, is the first to assess outcomes of preventative treatment with cholesterol and blood pressure lowering drugs in a large,
globally diverse population at intermediate risk for developing cardiovascular disease. Statins—alone or in combination with blood
pressure-lowering drugs—were found to be superior to placebo for both the study's first co-primary endpoint, a composite of cardiovascular deaths,
myocardial infarctions (MI) and strokes, and its second co-primary endpoint, a composite of those events plus heart failure, resuscitated cardiac
arrest and revascularization procedures, such as bypass surgery or angioplasty. For these endpoints, blood pressure drugs were found to improve
outcomes compared with placebo only in patients with elevated blood pressure; these drugs were associated with no improvements in patients
without elevated blood pressure, and there was a trend toward worse outcomes in those with relatively low blood pressure.

"The implications for practice are huge—I think we certainly should consider using statins much more widely than we have used them thus far," said
Salim Yusuf, M.B.B.S., D.Phil., professor of medicine at McMaster University, executive director of the Population Health Research Institute of
McMaster University and Hamilton Health Sciences and a senior member of the research team. "In particular for patients with hypertension, our
study suggests you can essentially double the benefit of lowering blood pressure in hypertensives if you also lower cholesterol simultaneously.”

The trial included 12,705 people in 21 countries on six continents. All participants had at least one known cardiovascular risk factor, such as
smoking, an elevated waist-to-hip ratio or a family history of heart disease, but none had been diagnosed with cardiovascular disease. The trial was
designed to focus on preventing cardiovascular disease before it starts.

Participants were randomly assigned to receive either a cholesterol-lowering drug—10 milligrams of rosuvastatin—or a placebo pill daily and either
a blood pressure lowering drug—a combination pill with 16 milligrams of candesartan and 12.5 milligrams of hydrocholothiazide—or a placebo pill
daily. Through this randomization, patients were sorted evenly into four categories: those receiving both a cholesterol-lowering drug and a blood
pressure-lowering drug, those receiving only a cholesterol-lowering drug, those receiving only a blood pressure-lowering drug and those receiving
only placebo pills. Outcomes were tracked for a median of 5.6 years.

Cardiovascular death, Ml or stroke occurred in 3.5 percent of patients receiving both drugs and in 5 percent of patients receiving only placebo. The
relative risk reduction in those taking both drugs was 30 percent overall, 40 percent in those with elevated blood pressure and 20 percent in those
without elevated blood pressure. The results for the study's second co-primary endpoint were identical for this analysis.

A separate analysis focusing on the use of statins alone showed 3.7 percent of participants who took statins experienced the first co-primary
endpoint, a composite of cardiovascular deaths, heart attacks and strokes, a significant reduction compared with 4.8 percent among patients taking
a placebo. Among patients taking statins, 4.4 percent experienced the second co-primary endpoint, a composite of the events in the first co-primary
endpoint plus heart failure, resuscitated cardiac arrest and revascularization procedures, such as bypass surgery or angioplasty, a significant
reduction compared with 5.7 percent among patients taking a placebo. Patients taking statins experienced, on average, a drop in low-density
lipoprotein, or LDL, cholesterol of 39.6 mg/dL, about 25 percent, after 12 months.

The benefits of statins were similar across all ethnic groups and across all baseline LDL levels, suggesting that a person's starting cholesterol levels
are not important in determining whether the person will benefit from statins. These findings suggest that many people who have average
cholesterol and blood pressure levels and are at average risk for heart disease—and not just those with extremely high cholesterol or blood
pressure levels—can benefit from statins. The treatment was also remarkably safe; although some patients reported muscle weakness or pain,
these effects were generally alleviated by stopping the statins or reducing the dose.

"The take-home message is that statins are safe and effective, and that because benefits were similar irrespective of pretreatment cholesterol levels
or levels of inflammatory markers, no baseline blood tests are required to identify the patients who will derive benefits from this treatment," said
Jackie Bosch, Ph.D., associate professor of rehabilitation science at McMaster University and director of the prevention Program at the Population
Health Research Institute, who led the report focused on rosuvastatin. "Our results were remarkably consistent across all subgroups.”

An analysis focusing on the use of blood pressure lowering drugs alone revealed no significant improvements overall in those receiving the drugs
compared with those receiving a placebo. However, in a pre-specified analysis, when the patients were stratified into thirds by baseline systolic
blood pressure, an analysis of subgroups with the highest, middle and lowest starting systolic blood pressure revealed significant differences.
Among the one-third of participants with the highest blood pressure, a starting systolic blood pressure above 143.5 mm Hg, 4.8 percent experienced
the first co-primary endpoint and 5.7 percent experienced the second co-primary endpoint, significantly lower than 6.5 and 7.5 percent, respectively,
among patients taking placebo.

"Overall in this population the blood pressure lowering drugs had no clear benefit, but in those with higher blood pressure before therapy—over
143.5 mm Hg—the treatment was effective. However, there was no benefit in those with lower blood pressure and even a tendency towards harm in
those in the lowest third of the blood pressure distribution,” said Eva Lonn, M.D., FACC, a cardiologist and professor of cardiology at McMaster
University and senior scientist at the Population Health Research Institute, who led the report focused on blood pressure lowering medications.
"These data suggest blood pressure-lowering medications are appropriate for people with hypertension but that people with lower blood pressure
who have no other reasons to use blood pressure reducing drugs should avoid taking these drugs.”

Treating high blood pressure can be a time-consuming and intensive process involving multiple visits to the doctor's office for blood tests to help
adjust dosing. This itself has been a significant impediment to reducing risk in people with hypertension because many patients find it inconvenient
to make multiple visits or use multiple drugs, especially at full doses, which carries a higher risk of side effects. Yusuf said the study findings point to
the value of a more simplified approach, which places more emphasls on statins in the general population and adds low doses of combination blood
pressure medications to the statins in patients with mild hypertension. In this study, combination therapy reduced risk among people with elevated
blood pressure by 40 percent safely, without dose titration or the need for frequent blood tests.

"Most of the hypertension guidelines right now focus on what agents to use and what blood pressure to aim for, and there has been very litlle
emphasis on the importance of statins in treating patients with hypertension,” Yusuf said. "Our approach, which used a combination of moderate
doses of two blood pressure lowering-drugs plus a statin, appears to produce the biggest 'bang,’ in terms of reducing events, with few side effects.”

One limitation of the study is that, while it tracked patients for more than five years—a long period of time compared to most clinical trials—it can
take many more years or even decades to show the full improvements in outcomes from primary disease prevention interventions. It is possible that
extending the study for a longer period of time may have revealed larger benefits.

Participants will be tracked for an additional three to five years. The researchers will continue to conduct additional analyses examining the effects
on cognitive decline, erectile dysfunction and vision, along with detailed analyses of potential differences among ethnic groups and geographic
regions.

The study was funded by the Canadian Institutes of Health Research and AstraZeneca, the manufacturer of the drugs tested. The study was
independently designed and conducted by the Population Health Research Institute at McMaster University and Hamilton Health Sciences in
Canada, which conducts epidemiologic studies and clinical trials in more than 50 countries. Yusuf, Lonn and Bosch have received institutional
research grants from several pharmaceutical companies, and Yusuf and Lonn have served as consultants for several pharmaceutical companies.
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PARTNER 2A: Rates of death and stoke equivalent for surgery and TAVR at two
years
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Intermediate-risk patients with severe aortic stenosis who receive minimally invasive transcatheter aortic
valve replacement, known as TAVR, have similar rates of death and disabling strokes after two years
compared with those undergoing standard open heart surgical replacement, according to a study presented
at the American College of Cardiology's 65th Annual Scientific Session and simultaneously published online
in The New England Journal of Medicine. Patients receiving TAVR also experienced shorter hospital stays
and lower incidence of some major complications compared with those undergoing surgery.

Data from this non-inferiority trial—the first to evaluate TAVR in patients who are considered
intermediate-risk—suggests TAVR is at least as safe and effective as surgery in these patients. Overall, the
primary endpoint of all-cause death and disabling strokes was comparable at two years, 19.3 percent for
TAVR and 21.1 percent for surgery. Among TAVR patients with transfemoral placement of the valve—the
least invasive of two approaches in which the device is implanted through a small incision in the groin—the
combined rate of death and disabling stroke was lower, 16.8 for TAVR compared with 20.4 percent for
surgery (p-value=0.05).

"For the past five years, TAVR has been growing in use and acceptance largely based upon clinical evidence
from multiple randomized controlled trials, but these have been limited to patients at the highest risk for
surgery,” said Martin B. Leon, M.D., professor of medicine and director of the Center for Interventional
Vascular Therapy at Columbia University Medical Center-New York Presbyterian Hospital and co-principal
investigator of the PARTNER trials. "Here, we demonstrate outcomes related to death and stroke, which are
equivalent in these patients and may be superior in the transfemoral group.”

To perform TAVR, a surgeon threads a replacement valve to the heart through a catheter placed in the groin
or chest. TAVR is currently approved for patients with severe aortic stenosis whose health profile makes them
ineligible or high-risk candidates for open-heart valve replacement surgery.

In this randomized controlled PARTNER 2A trial, outcomes using the SAPIEN XT valve were compared with
open-heart surgery valve replacement among 2,032 intermediate-risk patients treated between December
2011 and November 2013 at 57 sites, all but two in the U.S. Patients were randomly assigned; 1,011 to TAVR
and 1,021 to surgery. Of those in the TAVR group, 76 percent underwent transfemoral placement, and the
rest had transthoracic placement in which the new valve is thread through a cut in the chest wall.

"When we compare transthoracic TAVR patients to those having surgery, they are about the same, so
whatever benefit achieved related to lower rates of death and strokes was clearly in the transfemoral group,”
Leon said.

Researchers also found significant differences in secondary clinical endpoints looking at time in the hospital,
valve function and major complications, some favoring TAVR, some surgery. For example, TAVR patients
spent less time in the hospital overall—the average time in the ICU was two days with TAVR versus four days
with surgery, and the average hospitalization for TAVR was six days compared to nine days with surgery.
TAVR also appeared to improve the aortic valve areas more than surgery, meaning that the quality of the
valve's performance was better as measured by echocardiography during follow-up points through two years.

Compared to surgery, TAVR also yielded significantly lower rates of acute kidney injury, severe bleeding
events and new onset atrial fibrillation, a heart rhythm problem that is a common complication of open
procedures. The surgery group, on the other hand, had fewer major vascular complications and leakage
around the valve (para-valvular regurgitation).

The heart team discussed each individual case to determine if patients were indeed intermediate-risk.
Baseline characteristics were comparable. All patients were followed for at least two years and will continue
to be followed for five years.

"The two-year follow-up allows enough time to accurately assess the relative performance of these two valve
replacement therapies,” Leon said, adding that he suspects these findings will potentially affect clinical
guidelines for TAVR in the future. "We know surgery is good, but it is still a major procedure and for many
patients, a less-invasive approach may be the preferred alternative. As we continue to evolve the procedure
and technology, it's important to know whether TAVR is an effective alternative in these lower risk patients."

The study was funded by Edwards LifeSciences.

The SAPIEN XT device used in this trial is an older model transcatheter. The same research team will
present findings comparing the SAPIEN 3, the newest generation of the device, to surgery.
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GAUSS-3: Evolocumab dramatically reduces cholesterol in patients with both
uncontrolled LDL-C levels and statin intolerance
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Six-month treatment with the proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor evolocumab can dramatically
reduce LDL-cholesterol levels in patients with both uncontrolled LDL-C levels and statin intolerance according to research
presented at the American College of Cardiology's 65th Annual Scientific Session and simultaneously published online in
the JAMA.

After a 24-week treatment period, patients with confirmed statin intolerance who were given evolocumab on average
showed a 52.8 percent reduction in LDL cholesterol, one of the study's co-primary endpoints, compared with a 16.7 percent
reduction for patients taking ezetimibe. For the study's other co-primary endpoint, the average change in LDL cholesterol
for weeks 22 and 24, patients taking evolocumab showed a reduction of 54.5 percent and patients taking ezetimibe
showed a reduction of 16.7 percent.

The GAUSS-3 trial is also the first major clinical trial to include a blinded, placebo-controlled "statin re-challenge" in patients
with a history of muscle-related side effects sheds new light on statin-associated muscle symptoms. The study showed
that 42.6 percent of 491 patients who had previously reported muscle pain with at least two different statins had a
recurrence of symptoms during blinded administration of atorvastatin, but not while taking a placebo.

"These findings provide unique insights into the challenging clinical problem of muscle symptoms in statin treated patients,"
said Steven Nissen, M.D., MACC, chairman of Cardiovascular Medicine at Cleveland Clinic and the lead author of the trial.
"Evolocumab substantially lowered LDL cholesterol with few patients experiencing muscle symptoms. The study has
important implications for both guidelines and regulatory policy, because it provides strong evidence that muscle-related
statin intolerance is a real and reproducible phenomenon.”

The patients in the GAUSS-3 trial had very high levels of LDL cholesterol, averaging more than 210 mg/dL. Untreated high
LDL cholesterol increases the risk of heart disease, and statins are the most effective drugs available, yet some patients
report that that they are unable to tolerate statins, mostly due to muscle pain or weakness.

There has been considerable controversy about the prevalence of muscle-related statin intolerance because large
randomized trials have reported low rates of muscle symptoms, while observational studies have suggested that 5 to 20
percent of patients experience muscle symptoms when taking statins.

"Statin intolerance has been one of the most vexing problems faced by cardiologists," Nissen said. "Patients with high
levels of LDL cholesterol and a high risk of cardiovascular events are often reluctant or completely unwilling to take statins,
the only cholesterol lowering drugs approved to reduce their risk of a cardiovascular event. This situation is extremely
frustrating for both patients and physicians because there have not been good alternatives for treatment.”

Evolocumab, a proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitor, is a non-statin cholesterol-lowering drug
administered by self-injection every two to four weeks. By binding to and inhibiting PCSK9, a protein that degrades LDL
cholesterol receptors on the surface of the liver, the drug is designed to increase the number of LDL receptors on the liver,
thus allowing the liver to remove LDL cholesterol from the blood more effectively. Ezetimibe, the existing drug used as a
control in the trial, lowers blood cholesterol by decreasing the absorption of cholesterol in the small intestine.

The phase 3, randomized, double-blind GAUSS-3 trial enrolled 511 patients at 53 health care centers. Participants had
high LDL cholesterol and a history of statin intolerance. A vast majority of participants—82 percent—had tried and failed to
tolerate three or more statins.

Previous studies, including the trial's predecessor, GAUSS-2, have shown evolocumab reduces LDL cholesterol levels
more effectively than ezetimibe.

Because the trial was intended to evaluate evolocumab in statin-intolerant patients, it included an initial statin re-challenge
procedure designed to confirm that patients had reproducible muscle symptoms when taking a statin. Nineteen of the
enrolled participants bypassed this initial segment because they were documented to have creatine kinase levels—a
marker of muscle injury—at least 10 times higher than the upper limit of normal when taking a statin.

Those who participated in the statin challenge were given 20 milligrams of atorvastatin or a placebo daily for 10 weeks,
then switched over and were given either a placebo or atorvastatin—whichever one they had not been given in the first
phase—for 10 more weeks. Of the 491 participants, 209, or 42.6 percent, reported muscle-related side effects while taking
atorvastatin but not while taking the placebo. More than a quarter, 26.5 percent, reported muscle pain while taking the
placebo but not while taking atorvastatin, suggesting that although statin intolerance can be confirmed in a substantial
proportion of patients with self-reported intolerance, there is also a significant proportion who experience muscle pain that
cannot be attributed to taking statins.

After that initial phase, 218 patients with confirmed statin intolerance were enrolled in the trial's second segment, with 145
randomly assigned to receive evolocumab and 73 randomized to receive ezetimibe. Because evolocumab was
administered through self-administered injections totaling 420 milligrams per month, and ezetimibe was administered
through a 10-milligram daily pill, those randomized to receive evolocumab were given injections of evolocumab and daily
placebo pills, and those randomized to receive ezetimibe were given placebo injections and a daily ezetimibe pill.

Participants in the study's second phase had an average baseline LDL cholesterol level of 220 mg/dl. After 24 weeks, those
given evolocumab had an LDL cholesterol level of 104 mg/dl on average; 64.1 percent of patients taking evolocumab
finished the trial with LDL cholesterol below 100 mg/dl, and 29.9 percent finished with LDL cholesterol below 70 mg/dl.

Treatment was discontinued during the trial for one patient given evolocumab and five patients given ezetimibe due to
muscle-related adverse events.
Longer-term results from another evolocumab trial showing health outcomes may be available by the end of 2016.

The study's limitations included its modest size and relatively short duration, but Nissen said it was adequately powered to
address its primary endpoint.

The trial was funded by Amgen. Nissen has served as a consultant for many pharmaceutical companies and has overseen
clinical trials for Amgen, AstraZeneca, Cerenis, Eli Lilly, Novartis, Novo Nordisk, The Medicines Company, Orexigen,
Takeda and Pfizer. However, he does not accept honoraria, consulting fees or other compensation from commercial
entities.
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PROMISE: Diagnostic tests for heart disease function differently for women than men
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Tests used to diagnose and assess the severity of coronary artery disease appear to function differently [News06]
for women and men who have stable symptoms, according to research presented at the American YIS AIERBOIFRTZIRR I ) ——>
College of Cardiology's 65th Annual Scientific Session. The finding adds new insights into the differences FEERDEBS
between men and women who are newly diagnosed with heart disease. )
Analyzing data from the PROMISE study (Prospective Multicenter Imaging Study for Evaluation of Chest [NewsEJ7] ey N e
Pain), researchers previously found that for both women and men, myocardial infarctions (MI) and other REITFZLEIRERNIR ST (SR DO3HF
events occurred at the same rate regardless of whether patients were assessed using a computed =Nz
tomographic angiography (CTA) or a functional stress test.
[News08]
However, since the frequency of a positive test differed between the two test types, the ability to predict thZFE ) 2 DEE(CH UV TTAVRIEESMC
an event based on test findings was not the same for CTA vs. stress testing. RDBRUREBREECHD
More women had a positive stress test than a CTA, but given the same event rate, this meant that a N 09
smaller proportion who had a positive stress test went on to have a coronary event — death, Ml or other [News ]Eﬁ - =
heart problem leading to hospitalization. As a result, CTA proved to be more predictive than a stress test PCSK%_ SRIRGT AMIERED
of a future coronary event among women. JLRFO-)UEZERTFEED
For men, a stress test showed a positive finding for heart disease less often than CTA, but the predictive [News10]
value of CTA and the stress testing for an event was roughly similar. DR (CHIT D=
"In the main PROMISE study analysis, the rates of coronary events were similar whether patients were [News11]

tested with CTA or a stress test," said lead author Neha Pagidipati, M.D. of from Duke Clinical Research
Institute. "Our analysis delved a little deeper to determine if there were subtle differences between the
sexes associated with using these diagnostic tests."

Evacetrapib b= -1 77) UIFREAH eIz

[News12]
Pagidipati said the differences in women are statistically significant and could help guide test selection AEEFAODIIAEE (X 9 DX (FHFRIAERE
and the interpretation of test results, but do not yet provide a basis to recommend that all women undergo LCERT D
CTA instead of functional stress tests. Instead, she said, the findings point strongly to the need for a study
specifically designed to answer that question. [News13]

DRI OAEDELIRZET D

In addition to Pagidipati, study authors include Kshipra Hemal, Adrian Coles, Daniel B. Mark, Rowena J.
Dolor, Patricia A. Pellikka, Udo Hoffmann, Sheldon E. Litwin, James Udelson, Melissa A. Daubert, Svati
H. Shah, Beth Martinez, Kerry L. Lee, and Pamela S. Douglas. [NeWS]:_‘}] n .
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This project received support from the National Heart, Lung, and Blood Institute. =N
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ACCELERATE: Evacetrapib fails to reduce major adverse cardiovascular events
despite impacts on cholesterol

KL E) &S (LDL) K TSt &b &) R&E B (HDL) £ BRI IS4 2180 h b b,
JLR7u— /bR Eevacetrapib NS RFAZEE R AR L F BB I SH T 2O ERHA|
NERUAEQHLBFA NV MBRBIL LW INARICE PRS-, X565
American College of CardiologysF X4 THZR I47-. 5531BACCELERATENA T/LICH
W ILRTO—)USH 257 E L VA RIERI FAD EB T VR VMR E TOBE
fil. SHPARE MR TR A/ SRFME IR ERSEI L LI D DD NFE) %
AT IGAIXUID L2t Hih -7,

Despite lowering low-density lipoprotein (LDL) while markedly increasing levels of high-density lipoprotein
(HDL) a large clinical trial to investigate the cholesterol drug evacetrapib was discontinued early after a
preliminary analysis showed it did not reduce rates of major adverse cardiovascular events, according to
research presented at the American College of Cardiology's 65th Annual Scientific Session.

The favorable effects on cholesterol did not translate into any reduction in the study's primary endpoint:
the amount of time until cardiovascular death, myocardial infarction, stroke, coronary artery bypass
surgery or hospitalization for chest pain due to unstable angina.

"Here we've got an agent that more than doubles the levels of good cholesterol and lowers bad
cholesterol and yet has no effect on clinical events," said Stephen Nicholls, M.B.B.S, Ph.D., a professor at
Australia's University of Adelaide, cardiologist at Royal Adelaide Hospital and the study's lead author. "We
were disappointed and surprised by the results."

The ACCELERATE trial was a phase 3, randomized, double-blind trial conducted in approximately 540
global health centers involving more than 12,000 patients at high risk for serious cardiovascular problems.
Participants were randomized to receive either 130 milligrams of evacetrapib or a placebo daily for at
least 18 months. All patients also received standard medical therapy throughout the trial, which in a vast
majority of cases included treatment with statins or other cholesterol-lowering drugs.

On average, patients taking evacetrapib lowered their LDL cholesterol by 37 percent and increased their
HDL cholesterol by 130 percent compared with patients taking a placebo. However, there was no
difference between the two groups in terms of the study's primary endpoint.

The findings make evacetrapib the third failure in a class of drugs known as cholesteryl ester transfer
protein (CETP) inhibitors, which are designed to disrupt the natural process by which HDL cholesterol is
converted into LDL cholesterol in the body. The first such drug, torcetrapib, was abandoned after a phase
3 clinical trial revealed it increased the risk of cardiovascular events and death. Development of a second
CETP inhibitor, dalcetrapib, was stopped when a phase 2 clinical trial found the drug to be ineffective.

"There has been, and continues to be, a lot of confusion about what's going on with this class of drugs,
since we don't yet have one that can be brought to the clinic to prevent heart attack and stroke in our
patients," Nicholls said. "As we close out the trial, we're trying to understand how a drug that seems to do
all the right things in terms of blood cholesterol levels doesn't then translate into reducing clinical events."

The results raised no safety concerns for evacetrapib and did not reveal any major side effects. Nicholls
said the findings could offer evidence challenging conventional thinking regarding the benefits of HDL
cholesterol in protecting against cardiovascular problems. Another possible explanation is that existing
treatments, such as statins, are already so effective at improving cardiovascular outcomes that it has
become more difficult to further improve outcomes in high-risk patients. Alternatively, the results could
indicate that evacetrapib's active ingredient or the biological pathway it is designed to affect simply has no
effect on cardiovascular risk.

All study participants either had an acute coronary syndrome such as an Ml or unstable angina 30 days
to one year before enrolling; had cerebrovascular atherosclerotic disease; had peripheral vascular
disease; or had both diabetes and coronary artery disease.

"We tested the drug in high-risk patients because they are the patients with the greatest need for new
drugs above and beyond what we already use in our clinics," Nicholls said. "Low risk patients could be
another group of patients that could potentially benefit from this drug, but we didn't test that and to do so
would require an extraordinarily large study that asks a different question from the one our study was
designed to address."

The study was funded by Eli Lilly, a company for which Nicholls has served as a consultant. Nicholls has
received research support or consulting fees from other pharmaceutical companies including
AstraZeneca, Amgen, Novartis, Cerenis and others.
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STAMPEDE: Patients maintain healthy blood glucose levels without the use of

insulin five years after bariatric surgery

#65E American College of CardiologysF X &2 T#%& X4 /-STAMPEDE1 T /LDiE
PMERD L BE AL EE OB RREE CH O AT OmED S fo—/LIst+ 5
BT RITRESF HFT L BRI IERED LD G A S LR L (1S
TR T B REED DB LATRENT 0 B M SZFAT BB D29%H L UR) —7 IR B VIR
RBE D23%7EF A E L E R LR LD L BYRZEDLDEEICBITAZDE| S
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RTHY), mAEI L bo— LD EZHRERF TH-7,

In the final, five-year follow-up report from the influential STAMPEDE trial, Cleveland Clinic research shows that bariatric
surgery's beneficial effects on blood glucose control in mild and moderately obese patients with type 2 diabetes may persist
for up to five years, with the advantage over diabetes medications-only approach widening over time.

The five-year follow-up also reported that:

+Over 88 percent of gastric bypass and sleeve gastrectomy patients maintained healthy blood glucose levels without
the use of insulin.

+29 percent of gastric bypass patients and 23 percent of sleeve gastrectomy patients achieved and maintained
normal blood glucose levels, compared to just 5 percent of those on medication alone.

*Weight loss was significantly greater with gastric bypass and sleeve gastrectomy than with medications and was the
primary driver for glucose control.

*The effects of both surgical procedures to normalize glucose levels did however diminish overtime and some late
complications were noted with surgery.

"Our findings show continued durability of glycemic control after metabolic surgery, as well as persistent weight loss,
reduction in diabetes and cardiovascular medications at five years," said Philip Schauer, M.D., lead author and Cleveland
Clinic bariatric surgeon, who presented the results at ACC.16, the American College of Cardiology's 65th Annual Scientific
Session.

"The superior benefits of surgery to attain diabetes treatment goals must be carefully balanced with the long-term risks
associated with surgery for individual patients," said Sangeeta Kashyap, M.D., co-investigator involved with the trial and an
endocrinologist at Cleveland Clinic's Endocrinology & Metabolism Institute.

"Left unchecked, diabetes can lead to kidney failure, blindness, and limb amputation,” said Dr. Kashyap. "At the five-year
mark, bariatric surgery's metabolic effect persists and is more effective at treating type 2 diabetes in moderate and severely
obese patients when compared to medical therapy.”

The STAMPEDE (Surgical Therapy And Medications Potentially Eradicate Diabetes Efficiently) trial is the largest
randomized trial with one of the longest follow-ups comparing medical therapy with bariatric surgery.

The trial initially involved 150 overweight patients with poorly controlled diabetes. The patients were divided into three
groups: 1) Fifty patients received intensive medical therapy only, including counseling and medications; 2) Fifty patients
underwent Roux-en-Y gastric bypass surgery and received medical therapy; 3) Fifty patients underwent sleeve
gastrectomy and received medical therapy.

Effectiveness was gauged by the percentage of patients who achieved blood sugar control, defined in this study as
hemoglobin HbA1c level of less than or equal to 6.0 percent — a more aggressive target than the American Diabetes
Association's guidelines. HbAlc is a standard laboratory test that reflects average blood sugar over three months.

Findings from the five-year follow-up confirm those from the one-year and three-year reports and include the following:

*Rates of achieving and maintaining an HbAlc level of 6.0 percent or less at five years were significantly higher with
gastric l))ypass (29 percent) and sleeve gastrectomy (23 percent) than with intensive medical therapy alone (5
percent).

*Weight loss was significantly greater with gastric bypass and sleeve gastrectomy than with medical therapy.

*Use of cardiovascular and glucose-lowering medications, including insulin, at five years was significantly reduced
from baseline in both surgical groups, and was significantly lower in the surgical groups than in the medical therapy
group. Over 88 percent of surgically treated patients maintained glycemic control without use of insulin.

The five-year analysis also yielded several new insights, including the following:

*In the two surgical groups, achieving the primary end point of an HBA1c less than or equal to < 6.0 percent was
predicted both by a reduction in body mass index (BMI) and a duration of diabetes of less than eight years.

*There were no late major complications of surgery except for one reoperation (a successful laparoscopic conversion
of sleeve gastrectomy to gastric bypass for recurrent gastric fistula) four years after randomization.

*Significant and durable improvements in bodily pain and general health were demonstrated using a validated
quality-of-life instrument in both surgical groups relative to the medical group.

+Several biomarkers associated with heightened cardiovascular risk were reduced in the surgical arms, but there
were no beneficial effects on retinopathy or nephropathy seen at 5 years.

"Some advantages of gastric bypass over sleeve gastrectomy have emerged during follow-up," Dr. Schauer said. "At five
years, gastric bypass maintained greater weight loss than sleeve gastrectomy while requiring fewer medications."

He also notes that the final STAMPEDE results might help expand the population of patients in whom bariatric surgery may
be considered for improving glycemic control.

"Most clinical guidelines and insurance policies for bariatric surgery limit access to patients with a BMI of 35 or above," Dr.
Schauer added. "Our five-year results demonstrate that glycemic improvement in patients with a BMI of 27 to 34 is durable
at least up to five years."

The STAMPEDE study was funded by Ethicon, part of the Johnson & Johnson family of companies, through its Metabolic
Applied Research Strategy (MARS) program. The NIH grant number is RO1 DK089547.

Dr. Schauer is a paid consultant for Ethicon.
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iXCELL-DCM: SREREVERABRE SRR SO 2 BE DR e E L [News01]
iXxCELL-DCM: Heart failure patients experience improved outcomes following BAEHSH AR DIE S & DR ED U X D%
investigational stem cell treatment BhEfIIFD
[!\lew502] _ .
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An investigational stem cell therapy derived from patients' own blood marrow significantly improved ZIFDRES BN AT+ ([CLDTF
outcomes in patients with severe heart failure, according to a study from the Cedars-Sinai Heart Institute. _
The research was presented as a late-breaking clinical trial at the American College of Cardiology
Scientific Sessions and simultaneously published in The Lancet. [News08] ~
HEE R ODEE(CHVNTTAVRIEF S
"This is an important step forward for heart patients in particular and for stem cell medicine in general," KNDZZELIREBEELETHD
said Timothy D. Henry, M.D., director of the Cardiology Division at the Cedars-Sinai Heart Institute and
one of the study's lead authors. "The results indicate that stem cells could be ushering in a bright new era [News09]
in heart failure treatments." PCSKOPEEER (3 X AF > AR E D

JLASO-)UBZETSED

Called ixmyelocel-T, the stem cell treatment developed by pharmaceutical company Vericel is made from
a patient's own bone marrow. A sample of marrow is extracted from the patient and sent to a laboratory,

where it undergoes a two-week process to rapidly multiply the number of stem cells and enhance their [[\lewle]
quality. The stem cell-rich marrow is then infused into the patient's heart muscle during a minimally DR E(CHITDIMEE
invasive, catheter-based procedure.
[News11]
"Our intent is to increase the number of functioning cells in the heart muscle, which, in turn, strengthen Evacetrapib NS+ 77)UIZEEA N =
the heart and result in alleviating or slowing the advance of severe heart failure," Henry said.
In the Phase Il study, physicians followed 109 patients over a 12-month period. All were diagnosed with [N:ews,l g ] " — - \us
ischemic cardiomyopathy, a type of heart failure that usually results from a heart attack or coronary artery Eﬂlﬁ%ﬁ\]ﬂiﬂﬂﬂ?ﬂﬁ(LS(‘T?5§7J¥($H§F§D 8
disease. The 58 patients who received the stem cell therapy showed a 37 percent lower rate of deaths, LUTERRT D
hospitalizations and worsening symptoms compared to 51 patients who received a placebo.
[News13]
Of patients who received stem cells, 3.4 percent died compared to 13.7 percent of placebo patients who BT EE L OALDEFENET D
died. In addition, 37.9 percent of those who received stem cells were hospitalized with cardiovascular
issues during the study vs. 49 percent of patients who received the placebo. [News14
= N2 SETHL V=
"Our focus is on finding each of our patients the most advanced treatment for their disease," said BRsOARLE (C S SIS S0 RERR
Eduardo Marban, M.D., Ph.D., director of the Cedars-Sinai Heart Institute. "Stem cells offer us an =Nd
opportunity to improve cardiac care, expand treatment options and transform the future of heart
medicine.” [News15]
AT MBEZES T CElRARIYERIH IR
Henry is a lead author along with Amit N. Patel, M.D., M.S., of the University of Utah. Cedars-Sinai also =Ihyo
was one of the lead enrollers in the study.
[News16]
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ALPS: Mixed results on benefits of antiarrhythmic drugs for out of hospital cardiac
arrest

BeohAFIE Z R LA BB ISB W T 20 DI EME - T34 S v BLU) M4 - DRI
FTHERREE TOESF RE - IMEFIEIT LR BISZE LA\ LDALPSRI T4 DAERHS
65 American College of CardiologysF X &2 THREI N2 L L. YRI VT —ICEE
XN TN BIEBRE DI BREFIST AT OV E AL I 2B 53R L. 7ot
RERGFINBE SN RIRE TOEFERIBNR THY)  MAFHNHEELETH-
720 <DfERIINew England Journal of Medicinel <35 X #17=,

Paramedics often give heart rhythm stabilizing drugs to patients who are suffering out-of-hospital cardiac arrest when they
fail to regain a stable heart rhythm after electrical shock treatment. In a study presented at the American College of
Cardiology's 65th Annual Scientific Session, these drugs, specifically amiodarone and lidocaine, did not significantly
improve such patients' likelihood of surviving to hospital discharge overall. However, among patients whose cardiac arrest
was witnessed by a bystander, those who received either amiodarone or lidocaine during resuscitation had a 5 percent
greater chance of survival to hospital discharge compared with those who received a placebo, which was a statistically
significant difference. Witnessed cardiac arrests represented more than half of the study's population.

This trial is the first and largest randomized, double-blind, placebo-controlled study to assess the impact of amiodarone and
lidocaine on survival to hospital discharge after out-of-hospital cardiac arrest triggered by two types of dangerous heart
rhythms: ventricular fibrillation and pulseless ventricular tachycardia. Many cardiac arrest cases per year are specifically
caused by these heart rhythms, and in more than half of these cases, paramedics are unable to restore a stable heart
rhyri‘hm r=J's,irr11g defibrillator shocks alone. Amiodarone and lidocaine are thought to work by stabilizing the electrical signaling
within the heart.

Among all study participants, patients receiving amiodarone fared slightly better in terms of survival to hospital discharge,
the study's primary endpoint, but did not achieve statistical significance. The finding that both these drugs significantly
improved rates of survival to hospital discharge when the cardiac arrest was witnessed by a bystander suggests their
benefit may be linked to how quickly such events are recognized and drug treatment is started.

"You can see these results as a cup half empty or a cup half full,” said Peter Kudenchuk, M.D., a cardiac electrophysiologist
and professor of medicine at the University of Washington and the study's lead author. "From a statistical perspective,
neither drug significantly improved survival to hospital discharge in the overall group of treated patients. Still, a beneficial
clinical effect from these medications is undeniable. Both drugs significantly improved the chances of survival to hospital
admission, so they clearly did their job in stabilizing dangerous heart rhythms and getting patients to the hospital alive.

Surviving cardiac arrest requires cardiopulmonary resuscitation (CPR) and immediate medical attention. Patients whose
cardiac arrest is witnessed by a bystander are believed to have a better chance of survival because they are recognized
sooner after their collapse and less likely to have already sustained fatal organ damage upon receiving medical attention.

"If you look at patients who had a witnessed cardiac arrest, a group with the best hope of being saved by effective
treatments, the drugs significantly improved survival," Kudenchuk said. "By comparison, in persons whose cardiac arrest
was not witnessed, many of whom may not have been discovered until long after their collapse, antiarrhythmic drugs had
no significant effect, probably because there was so little chance of survival by that point anyway. When outcomes from
these two groups were added together, the absence of any benefit from drug therapy in patients with an unwitnessed arrest
may have muted the significant benefit seen in those with a witnessed cardiac arrest, resulting in the marginal overall
outcome of the study.”

Paramedics across 10 communities in the United States and Canada were trained on the study's protocols and screened
nearly 38,000 out-of-hospital cardiac arrest patients for possible inclusion in the trial. Study participation was restricted to
patients with either ventricular fibrillation or ventricular tachycardia who did not achieve a stable heart rhythm after at least
one defibrillator shock and, therefore, represent the typical group of those who receive such medications for cardiac arrest
in clinical practice. Children, persons with advance (do-not-resuscitate) directives, and patients in protected groups such as
prisoners and pregnant women were excluded.

After screening, the trial randomized 3,026 study participants to receive up to 450 milligrams of amiodarone, up to 180
milligrams of lidocaine or a saline placebo. The drugs and placebo were provided to paramedics in indistinguishable boxes
containing three syringes, each containing a third of the maximum total dose, to ensure that neither patients nor care
providers knew which treatment was used for a given patient. In total, 974 patients received amiodarone, 993 received
lidocaine and 1,059 received a placebo. Paramedics used a standard monitoring device to objectively track and record
heart rhythms and other parameters during resuscitation.

Survival to hospital discharge among the 1,934 study participants whose cardiac arrest was witnessed by a bystander was
improved from about 23 percent for those taking placebo to 28 percent for patients taking either drug, results that were
statistically significant.

"If you assume these drugs might improve survival rates by just 3 percent overall or by 5 percent in witnessed cardiac
arrest events, this means they could save 1,800 additional patients every year in the United States alone from
out-of-hospital cardiac arrest. That's a huge potential impact on the single greatest killer of men and women with heart
disease," Kudenchuk said.

The antiarrhythmic drugs also showed some benefits for other outcomes. Among all patients, those receiving either
amiodarone or lidocaine required significantly fewer shocks to achieve a stable heart rhythm and were significantly more
likely to survive to hospital admission. There was a low frequency of adverse side effects for both amiodarone and
lidocaine. Favorable neurological outcome did not differ between the drug and placebo treatment groups. Overall, patients
who survived to hospital discharge left with at most only a slight disability.

The patients randomized in the trial across the three patient groups were similar in terms of their demographic
ﬁharactleristics, the quality of CPR that was administered and the treatments they received after being admitted to the
ospital.
Kudenchuk noted that one limitation of the study is that drug treatment was relatively late, which may have lessened its
effectiveness. The trial also did not compare the effects of different doses or drug protocols and did not assess amiodarone
and lidocaine when used in combination. Kudenchuk said the study is an important step toward elucidating potential
benefits of antiarrhythmic drugs for out-of-hospital cardiac arrest, but the size of the study may have been insufficient to
establish these benefits with greater statistical certainty. Additional study could shed light on how different approaches
could further improve outcomes.

The study was funded by the National Heart, Lung, and Blood Institute, American Heart Association, U.S. Army, Canadian
Institutes of Health Research and Defense Research and Development Canada. Baxter International provided the placebo
and medications used in the trial at no cost, but the company was not involved in the study design or analysis.

The results of the study were published in three reports online in the New England Journal of Medicine at the time of
presentation.
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DANAMI-3-DEFER: 27 N B DB EEF /- 1A SR AFBEDO A TILIE E % [News01]

THRAROBREEET S MBS RRHAODTE I & DRSO 2 7%
DANAMI-3-DEFER: Largest trial of delayed or deferred stent implantations BES1S
contradicts findings of promising preliminary studies [News02]
DERBEBECHVTSDREIFETRE
ST E SR CHHRE (STEMI) £k LA BE St 527 NG B OFIES /- EMLEER E) RECCHS
WA BMELTINA 57 LODANAMI-3-DEFERNA T L DB % 4% R 4 ¥ 65l American [News03]
College of Cardiology X &4 THZE X4, Lancet| ¥ I 47, F-3:8 FriAM 434 A 14 IDREBSEV\DEEIR(EB L TENRN
(2. DEFERED) 5105 A (17%) HL IR BHEF D) H109A (18%) 4 °E ZFHHEIEE (R News04]
R STRILENE, 2B B DML BLUF E IO B ;AT A OB S FHEIRE) 1SS 3K EWS . ) o
LA Bt of,  UDRRIL 27> N OIS RE 25 T LD R LRIy IRRROUATELR
BROERICRRT HEDTH5S,
[News05]
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Delayed or deferred stent implantation in patients experiencing the deadliest form of heart

attack—ST-segment elevation myocardial infarction (STEMI)—failed to reduce death from any cause, [News08]
hospitalization for heart failure, subsequent heart attacks or the need for a repeat revascularization, FEE X ITDEEICHUVTTAVRIETFHC
researchers reported at the American College of Cardiology's 65th Annual Scientific Session. ROBIEYURARBBEECTHD
"The take-home message from this study is that deferred stent implantation cannot be recommended as [News09]
a routine procedure for STEMI patients treated with primary percutaneous coronary intervention," said s ~ Frpres)
Henning Kelbaek, M.D., of Roskilde Hospital, University of Copenhagen, Denmark, and lead author of the PCSK9|3_ %%(Jé@?/ﬂiﬁﬂﬂim%m
study. "Our results completely rebut the promising findings of preliminary studies that suggested deferred JLATO-UBZE TSRS
stenting should translate to clinical benefit." [ ]
News10

After the blocked artery is opened, the blockage site often contains residual blood clots that may, when DR EICHITDEE
the stent is implanted, be displaced downstream into the small branches of the artery. If this happens, it
can damage heart muscle and block small blood vessels. Previous small studies suggested that delaying [News11]
stent implantation for a period of time ranging from several hours to several days after reopening the NS T o -
artery might reduce the risk of blood-flow disturbance. The thinking was that medication given during the Evacetrapib hSA 77U S
delay might allow the residual blood clots to diminish, reducing the risk of a displaced clot damaging the
small branches of the artery. The DANAMI-3-DEFER trial was the largest trial yet conducted to evaluate [Nﬁfws}?] " _ .
whether delaying stent implantation would improve patients' survival and reduce their risk of heart failure EE;ﬁﬁ%fﬁ]Gi]Iﬂ#EﬂE(J(\T@'%&?J%(iﬂ%&ﬁb S )
or another heart attack. UCERHRI D
In the trial, which took place in Denmark, 1,234 patients (average age 61; 75 percent male) with acute [News13]
STEMI symptpm_s of Iegs than 12.hours' dqration were randomly assigned to rgceive sta}ndard BB AE L RO RENES B
angioplasty with immediate stent implantation or angioplasty followed by stent implantation after a
re-examination 24 to 48 hours later. After an average follow-up time of 43 months, 105 patients or 17 [News14]
percent in the DEFER group and 109 or 18 percent in the standard treatment group met the primary il N e L — S e
endpoint, a composite of death from any cause, hospitalization for heart failure, a second heart attack, B IS LE (3 S DI SO REEHR
and unplanned repeat angioplasty, a nonsignificant difference. =ND
Although the trial was the largest so far to address the issue of delayed stent implantation, it may not [News15]
have been large enough to detect a difference between the two treatment groups, Kelbaek said. Another 2AT> NBEZESTE CEEFNERE IR
limitation is that the trial did not select patients who were at the highest risk for developing another arterial =Ihvo =
blockage, such as those over age 65, those who have had more than one heart attack or those known to
have a large number of blood clots. [News16]

NPty . T (—
"We cannot rule out that a fraction of our patients who met these criteria might have benefitted from ! l;;ﬁﬂii%ﬁl‘d)losmaplmodh’——jkJ: DEfE(L
delayed stent placement, especially because we found a small improvement in heart-muscle function 18 Y2 VAN Y fui
months after treatment among patients who underwent deferred stenting," Kelbaek said.

[News17]
The study was not powered to detect this improvement, but Kelbaek said he and his team would now look DSAATZIL—>3a > FEEE7I L —
carefully for possible "hypothesis-generating” findings in subsets of patients—both those who might have > a2 (CItENeT 3
benefitted from the deferred-treatment strategy and, equally important, those in whom this strategy might
have worsened their condition. [News18]
The DANAMI-3-DEFER trial was funded by the Danish Agency for Science, Technology and Innovation CABGRLAREEDFWEIERTED

and Danish Council for Strategic Research.

This study was published online in The Lancet at the time of presentation.
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LATITUDE-TIMI 60: Anti-inflammatory drug does not reduce risk of major
cardiovascular events following myocardial infarction

BMEQHEE (M) TABEL B ISB\ T L RE Flosmapimod | 31238 R 0 J4 5 3R i =
DEKRLCIEA NV IDBR)R IRV I h -7 ¥ H65E American College of
Cardiology5 /R 4 THZ I, FIEF CIAMAI IS E X 417/=, 55 34BLATITUDE-TIMI 6071
TIUSBWT, £ B3HBEE (LB I ML £ LB TSRO TERN AR T SZIERH
PEQHHE DTS FHBIRR) 4 512:8F TISRIR LD, 770 RBETT% TH-7-DIH L,
losmapimod®% Tl138.1% TH-/-. EELH EE LD AILEIL. losmapimod T16% TH
Y. 77 RBETI14.2% TH 7=

Michelle L. O'Donoghue, M.D., M.P.H., of Brigham and Women's Hospital, Boston, and colleagues
evaluated the efficacy and safety of the anti-inflammatory drug losmapimod on cardiovascular outcomes
in patients hospitalized after a heart attack. The study was published online by JAMA to coincide with its
presentation at the American College of Cardiology's 65th Annual Scientific Session.

Inflammation stimulated by the enzyme p38 mitogen-activated protein kinase (MAPK) is implicated in
atherogenesis and plaque destabilization. Pilot data in a phase 2 trial in patients with non-ST elevation
myocardial infarction (NSTEMI) indicated that the p38 MAPK inhibitor losmapimod lessens inflammation
and may improve outcomes.

In this phase 3 trial (LATITUDE-TIMI 60 trial), Dr. O'Donoghue and colleagues randomly assigned
patients who had been hospitalized with an acute Ml and had at least 1 additional predictor of
cardiovascular risk to either twice-daily losmapimod (n = 1,738) or matching placebo (n = 1,765) on a
background of guideline-recommended therapy. Patients were treated for 12 weeks and followed up for
an additional 12 weeks. The study was conducted at 322 sites in 34 countries. Part A of the trial consisted
of a group (n = 3,503) to provide an initial assessment of safety and exploratory efficacy before
considering progression to part B (approximately 22,000 patients).

Among the 3,503 patients in part A, the primary end point (a composite of cardiovascular death, MI, or
severe recurrent ischemia requiring urgent coronary revascularization with the principal analysis specified
at week 12) occurred by 12 weeks in 123 patients treated with placebo (7 percent) and 139 patients
treated with losmapimod (8.1 percent). The on-treatment rates of serious adverse events were 16 percent
with losmapimod and 14.2 percent with placebo.

The authors write that the results of this exploratory efficacy study did not justify proceeding to a larger
efficacy trial in the existing patient population.

"In this trial, losmapimod did not reduce the risk of recurrent major adverse cardiovascular events through
12 weeks of treatment in patients hospitalized with acute MI. Furthermore, there was no evidence that
losmapimod reduced the incidence of any secondary outcomes including all-cause mortality. Therefore,
our findings do not support a strategy of p38 MAPK inhibition with losmapimod in patients hospitalized
with ML"

"Because inflammation is believed to play a key role in atherogenesis, there remains intense interest to
identify an anti-inflammatory therapeutic that will reduce the risk of cardiovascular events. However,
because inflammation acts along multiple redundant and interconnected pathways, the identification of an
appropriate target may be difficult, and it is challenging to predict clinical efficacy prior to phase 3 testing."

This trial was funded by GlaxoSmithKline.
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FIRE and ICE: Cryoablation comparable in safety and efficacy as RF ablation in
paroxysmal atrial fibrillation

RN 488 (PAF) DERISBWT. 7744 =T 7 L—2 3 OF MBS L U RS
WIS REAT—T/IV(RFC) T 7 L—3 X REI&E THb. XDFIRE and ICENA TIL D4
BASRIN 20 7 TAK 7 IV—VNIRFT 7 L— a2 G HEH S~ FiiTes Al 4 48 < (F39=124
2311414 ;p=0.0001) . :EREHIIRF/ T — T LD F 53585 - 7= (RE #4175 7 74 F
N —=2TFH224% 1 p=0.0001) . CDRY T 1fEFRI35E65E American College of
Cardiology<F X %4 Late Breaking Clinical Session T# & X4, [ #I<New England
Journal of Medicinel <8 # X417,

Cryoballoon ablation efficacy and safety was equivalent to radiofrequency catheter (RFC) ablation for the
treatment of paroxysmal atrial fibrillation (PAF), results of the FIRE and ICE trial show.

The positive results from the landmark FIRE AND ICE clinical trial, demonstrated comparable safety and
effectiveness for the Arctic Front® Cryoballoon Catheter Family compared to the ThermoCool® line of
radiofrequency (RF) ablation catheters for the treatment of symptomatic paroxysmal atrial fibrillation (AF).
The study, presented in a late-breaking session at the American College of Cardiology's 65th Annual
Scientific Sessions and published simultaneously in The New England Journal of Medicine, provides
further clinical validation that Cryoballoon ablation is a safe and effective option for ablation treatment,
with shorter and more consistent procedure times.

"Through this rigorously designed trial, we found that Cryoballoon catheter technology is not only
comparable to RF ablation - the current standard of care - but also delivered key procedural efficiencies,"
said Prof. Karl-Heinz Kuck, M.D., director of cardiology at Asklepios Klinik St. Georg, Hamburg, Germany,
and principal investigator of the trial. "The simple, straightforward cryoablation procedure may allow us to
treat more patients with AF."

The trial met its primary efficacy endpoint of showing non-inferiority for the Arctic Front Cryoballoon
catheters without 3D mapping compared to ThermoCool® RF ablation catheters using 3D mapping
(p=0.0004) in reducing arrhythmia recurrence and the need for antiarrhythmic drug therapy and/or
re-ablation. It also met its primary safety endpoint of time to first all-cause death, all-cause stroke/TIA, or
treatment-related serious adverse events (p=0.24); both technologies had similarly low complication
rates. The Cryoballoon demonstrated shorter procedure times (mean=124 minutes) compared to the RF
ablation treatment arm (mean=141 minutes; p=0.0001), and fluoroscopy times were shorter with the RF
catheter (mean=17 minutes with RF; mean=22 minutes with cryoballoon; p=0.0001).

Isolating the pulmonary veins (pulmonary vein isolation, or PVI), which are a source of erratic electrical
signals that cause AF, is a standard approach for treating AF patients: the Cryoballoon uses coolant to
create contiguous, circumferential lesions to achieve PVI; RF ablation uses heat (RF energy) and
requires 3D mapping as well as point-by-point application to achieve PVI.

A total of 769 patients from 16 medical centers throughout Europe were enrolled in the trial. All subjects
were diagnosed with paroxysmal AF, had failed at least one antiarrhythimic drug and were followed for up
to 33 months (mean = 1.54 years) following initial ablation. A non-inferiority design is often used to
demonstrate that a newer technology is comparable to the currently accepted and existing technology.

"As the largest head-to-head study comparing these two technologies to treat AF, the FIRE AND ICE
results provide important clinical insights on safety and effectiveness, and also show Cryoablation with
more consistent procedure times, which benefits both patients and physicians," said Colleen Fowler, vice
president and general manager of the AF Solutions business, part of the Cardiac and Vascular Group at
Medtronic. "As the world's population continues to age, the demand for safe, clinically effective and
efficient advanced treatment options will only increase. Today's findings further support the rapid global
adoption of Cryoablation and serve as a significant milestone in helping guide optimal patient care."

Medtronic funded the trial. Dr. Kuck reports consultant fees/honoraria from Biosense Webster, Edwards
Lifesciences, and St Jude, and serving as a speaker for Medtronic.
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STICHES: Bypass surgery improves 10-year survival in patients with severe LV
dysfunction

CHETEALN TN L) L OB IR B EE S FEIAK 1~ <X (CABG) FHTIcL) B &
22U A RS H 5. L EE65EIAmerican College of Cardiology s R &4 THRZR I,
New England Journal of Medicine| <45 X #17-, B4 % CCABG%E /¥ 52XICLY) . &
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I 10FMDITET) R 7 1316%i8 D L, £ 75 B o RAB I LR LF F R L 7=

fluoroscopy: Scientists funded by the National Heart, Lung, and Blood Institute (NHLBI) of the National
Institutes of Health have found that a greater number of patients with coronary artery disease may benefit
from coronary artery bypass graft (CABG) surgery than previously thought.

CABG was thought to be too risky for patients with the long-term effects of coronary artery disease: left
ventricular dysfunction and heart failure. Studies of the safety and effectiveness of CABG in the 1970s
excluded most patients with these two conditions. The procedure was typically used to relieve angina, or
chest pain.

"With limited data showing any benefit for patients with left ventricular dysfunction and heart failure,
physicians and patients were less likely to engage in such an invasive, and thus risky, procedure as
CABG for diagnosis and treatment," said lead author Eric J. Velazquez, MD, FACP, FACC, FASE, FAHA,
of Duke University Medical Center. "Patients with these conditions largely received medical therapy alone
and had poor outcomes."

Dr. Velazquez and his team conducted a five-year global, randomized controlled clinical trial, called the
Surgical Treatment for Ischemic Heart Failure (STICH) study, and a five-year extension study to evaluate
whether CABG plus guideline-directed medical therapy had a durable benefit over medical therapy alone
for patients with coronary artery disease and left ventricular dysfunction. The researchers found that
CABG added to medical therapy led to significantly lower rates of death and hospitalization among
patients with coronary artery disease, left ventricular dysfunction, and heart failure.

"Our results usher in a new era in the treatment of coronary artery disease because we now have
evidence that with CABG and medical therapy, there is a 16 percent reduction in the risk of death from
any cause over 10 years," Dr. Velazquez said.

He added that there is also a median survival benefit of nearly a year and a half, and that he and his team
saw that the addition of CABG to medical therapy prevented a death from any cause for every 14 patients
they treated. Their data further suggest that the reduction in the risk of death could be even greater in
real-world practice.

"Conducting this trial was critically important to determine in a scientifically rigorous study that CABG
improves survival for individuals with coronary artery disease and compromised left ventricular function,"
said NHLBI Director Gary H. Gibbons, MD. "The current 10-year follow-up provides new important
insights about patient subgroups that are more likely to benefit from CABG as compared to medical
therapy alone. As such, we now have a solid evidence base to inform patient care and the future
development of clinical practice recommendations.”

Dr. Velazquez noted that the results are particularly important because the prevalence of left ventricular
dysfunction and heart failure is expected to increase to approximately 8 million individuals by 2030 in the
U.S. alone. The increase in the projected prevalence is a result of advances in the management of
cardiovascular disease and its risk factors, increasingly transforming coronary artery disease into a
chronic disease with long-term effects such as left ventricular dysfunction and heart failure.

George Sopko, MD, MPH, the program director in NHLBI's Division of Cardiovascular Sciences who
administered the study grant, added that this investigation, published in The New England Journal of
Medicine, is one of only a few cardiovascular trials with 10 years of follow-up and with approximately 98
percent of the patients followed throughout the study period.

"It is unusual to have this quality of follow-up for so long," said Dr. Sopko. "It speaks to the rigor of the
results.” He added that the results are very generalizable, as the study included a diverse patient
population spread across 22 countries and various health systems.

Research may lead to improved outcomes for large number of patients who previously had limited
therapeutic options.
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