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CHAMPION PHOENIX: Uniquely fast anticoagulant action of cangrelor has potential
for broad utility in cardiology
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The experimental anticoagulant drug cangrelor solidly outperformed commonly used clopidogrel in a
large global trial of patients who underwent coronary stent procedures, according to data from the phase
1l CHAMPION PHOENIX study presented at the American College of Cardiology's 62nd Annual Scientific
Session and simultaneously published online in the New England Journal of Medicine.

Cangrelor and clopidogrel interfere with the P2Y12 receptor, a platelet-surface protein that helps regulate
blood clotting. Currently approved drugs in this class are effective in cutting down ischemic events in
patients who need percutaneous coronary intervention (PCI), but they have important clinical limitations:
they're slow to take effect, remain active for days and come only in pill form. For patients on recent
anti-platelet therapy who need timely coronary intervention, that profile poses risk of surgical bleeding if
the drug is still active or risk from postponing surgery until the drug's effect wears off. Additionally, oral
drugs present problems for anyone who urgently needs stenting and is in no condition to swallow or
absorb a pill. Cangrelor is administered intravenously, takes effect rapidly and wears off an hour after the
infusion ends.

CHAMPION PHOENIX, a randomized double-blind trial, pitted the novel IV drug cangrelor against the
oral clopidogrel standard of care in approximately 11,000 patients at 153 centers around the world. An
"all-comers" clinical trial, it included a broad cross-section of patients with every type of acute coronary
syndrome, angina and other conditions for which people undergo PCI, as long as they had no recent
exposure to a P2Y12 inhibitor and could swallow a pill. Other exclusion criteria included recent use of
anti-clotting agents called GP lIb/llla inhibitors or fibrinolytics and specific indications of high risk of
bleeding.

Cangrelor performed significantly better than clopidogrel across efficacy measures: 4.7 percent vs. 5.9
percent, or a 22 percent reduction in the odds of the primary endpoint, which was composite incidence of
death, myocardial infarction, ischemia-driven revascularization or stent thrombosis at 48 hours after
randomization. Cangrelor also showed a 38 percent reduction in the odds of the key secondary endpoint,
incidence of stent thrombosis at 48 hours. Both treatment arms showed a low, statistically comparable
incidence for the safety endpoint of severe bleeding at 48 hours: 0.16 percent vs. 0.11 percent. The
efficacy and safety results were consistent in all commonly reported subgroups.

"These are endpoints we worry about a lot in interventional cardiology and cardiology in general," said
Deepak L. Bhatt, MD, MPH, chief of cardiology at VA Boston Healthcare System, senior physician at
Brigham and Women's Hospital, professor of medicine at Harvard Medical School, Boston and, along
with Robert A. Harrington, M.D., chairman of medicine at Stanford University School of Medicine,
co-principal investigator. "This study examined a very wide spectrum of patients, which means the results
really do apply to a substantial percentage of patients undergoing stent procedures around the world."

The company plans to file for approval with the Food and Drug Administration using data from
CHAMPION PHOENIX and the earlier BRIDGE ftrial.

"The investigators feel the data are compelling," Dr. Bhatt explained. "The data we've shown are clear
and consistent across all relevant subgroups or patient populations. This drug has several advantages,
and nothing out there right now has quite the same biological properties.”

The Medicines Company sponsored the CHAMPION PHOENIX trial and provided a research grant to the
Duke Clinical Research Institute for the statistical analyses and event adjudication.
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SELECT ACS: Inclacumab reduces myocardial damage after PCI in patients with
NSTEMI
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A single dose of an investigational anti-inflammatory drug, inclacumab, reduced myocardial damage
during angioplasty in a study presented at the American College of Cardiology's 62nd Annual Scientific
Session and simultaneously in the Journal of the American College of Cardiology.

In this trial, researchers compared a single dose of inclacumab administered one hour before
angioplasty with a placebo. Inclacumab is a human monoclonal antibody that blocks p-selectin, a
molecule found in platelets and the cells that line blood vessels. P-selectin is activated in response to
inflammation, which can ultimately lead to tissue damage. The study met its primary endpoint:
decrease in levels of troponin |, a protein found in the bloodstream when heart damage has occurred,
after angioplasty.

"Our hypothesis was that by using the p-selectin antagonist inclacumab, we'd be able to demonstrate
vascular benefit," said Jean-Claude Tardif, M.D., director of the Research Centre at the Montreal Heart
Institute, professor of medicine at the University of Montreal and the study's lead investigator.

The SELECT-acute coronary syndrome phase Il trial involved 530 patients with a median age of 61
experiencing a type of heart attack called non-ST-elevation myocardial infarction or NSTEMI. Patients
were randomized to receive an infusion of inclacumab at 20 mg/kg, inclacumab at 5 mg/kg or placebo
one hour before angioplasty.

Researchers measured heart damage using two standard molecular markers: troponin | and CK-MB.
These markers are used clinically to diagnose myocardial infarction (MI). They were measured at
baseline and at eight, 16 and 24 hours after PCI. The co-primary endpoints were the change in
troponin | at 16 hours and 24 hours.

In patients receiving 20 mg/kg of inclacumab, troponin | levels dropped 22.4 percent more at 16 hours
(P =0.066) and 24.4 percent more at 24 hours (P =0.05), compared with patients on placebo. CK-MB
levels dropped 16.3 percent more at 16 hours (P =0.088) and 17.4 percent more at 24 hours (P
=0.055), compared with patients on placebo.

Also, at 24 hours after angioplasty, 18.3 percent of patients on placebo had CK-MB increases of more
than three times the upper limit of normal, a threshold that many clinical trials use to define a
post-angioplasty MI. This compared with 8.9 percent of patients who received the higher dose of
inclacumab (P =0.051).

The 5 mg/kg dose of inclacumab had no significant effects on the cardiac markers.

Researchers also measured p-selectin levels to see if they correlated with changes in CK-MB and
troponin . Levels did not drop significantly in the group that received 5 mg/kg inclacumab. However,
levels dropped 19.2 percent with the 20 mg/kg inclacumab dose, compared with placebo (P =0.0002).

"It was exciting to see that a single administration of inclacumab would yield clinical benefit," Dr. Tardif
said.

The researchers analyzed a subgroup of patients who were not taking antiplatelet drugs called
glycoprotein 2b3a inhibitors. These are given to some patients to prevent blood clots but can increase
the risk of bleeding. In patients not taking 2b3a inhibitors, those who received the 20 mg/kg dose of
inclacumab experienced a 36 percent decrease in troponin | at 24 hours (P =0.008 compared with
placebo).

"If we're able to confirm these results in potential future studies, this drug could become part of the
therapeutic armamentarium in modern cardiology," Dr. Tardif said. "You could use this drug more
widely, in all patients coming in with heart attacks, although that would require additional large studies."
The trial was sponsored by Hoffman-La Roche, Ltd. Dr. Tardif's institution has received financial
support from Hoffman-La Roche.
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Aftershock of the Japan 2011 earthquake linked to a doubling in myocardial infarctions
and sudden death
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Acute emotional and physical stress induced by earthquakes and subsequent aftershocks may be
important triggers of myocardial infarction (MI) and sudden death, even in a population with low rates of
heart disease, according to research presented at the American College of Cardiology's 62nd Annual
Scientific Session.

Researchers assessed the incidence and clinical characteristics of patients with an acute Ml and sudden
cardiac death in the area affected by the 2011 earthquake and subsequent tsunami in Japan. Patients
with myocardial infarction treated in all hospitals located in the disaster area were assessed
retrospectively for four weeks before and eight weeks after the disaster. Subjects who experienced
sudden death, defined as death within one hour after onset, prior to arrival at the hospital were also
assessed by death certificate. For comparison with the previous year's case numbers, the same
assessment was conducted in the corresponding area and time period for 2009 and 2010. There were no
significant differences in age, gender, preexisting heart disease or in-hospital death between the before
and after periods.

There were clear peaks in the incidence Ml and sudden death in the week after each of the two major
shocks of the Japan natural disaster. The first, main shock occurred March 11, 2011, with a magnitude of
9.0 in the epicenter. In lwate, this produced seismic intensity—the strength of the shaking— of 5.6. The
second happened at midnight on April 7 with a seismic intensity of 5.5 in the study area.

Researchers found a significant relationship between the number of Ml and sudden death and seismic
intensity. Compared to previous years, overall incidence of Ml and sudden death four weeks after the
disaster was significantly increased. In the study area, incidence of Mls, including sudden cardiac death,
doubled. No significant differences in the increase of the prevalence rate were found between the
tsunami-impacted and inland area.

"These data suggest that acute emotional and physical stress induced by the earthquake itself rather than
the long-term environmental deterioration by the tsunami is an important trigger of heart attacks and
sudden death. Several previous studies suggest the time of shocks, especially early morning, is important
to the increase in heart attacks and sudden death," said Motoyuki Nakamura, M.D., professor of internal
medicine, division of cardioangiology, Northern lwate Heart Disease Registry Consortium, Iwate Medical
University, Morioka, Iwate, Japan, and one of the study authors. "However, in our case, it's the intensity of
the shocks themselves, rather than the time window, that appear to be related to the increased incidence
as both earthquake shocks clearly increased the incidence in the present disaster regardless of time."

While the researchers did not study the underlying cause of the rise in Mls and sudden death, Dr.
Nakamura speculates that the combination of emotional and physical stress, along with a shortage of
food and water and increased dehydration, may have conspired to increase blood pressure, heart rate
and blood clotting and may have resulted in plaque rupture.

Dr. Nakamura added that the death rate of patients admitted to the hospital did not increase after the
disaster, suggesting that medical staff working in the field may have been able to maintain the usual
quality of care for patients even amid insufficient medical staff, shortages that well preceded the disaster.

Researchers believe their findings and those of other studies linking cardiac events to natural disasters
underscore the need to take preventive measures, such public distribution of automated external
defibrillators, especially in areas with frequent earthquakes or other disasters, as well as advanced
hospital disaster planning to address how to transfer patients to nearby hospitals and leverage other
support services. Dr. Nakamura also suggests a supply of medications such as quick-acting calcium
channel blockers, beta blockers, aspirin and sublingual nitroglycerin be kept on hand for high-risk patients
to help prevent cardiac events.

This study was supported, in part, by the Japan Science and Technology Agency, Takeda Science
Foundation and the Japanese Circulation Society.
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CORONARY trial: Largest study of on-pump and off-pump bypass proves both can
be done safely
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Two studies presented at the American College of Cardiology's 62nd Annual Scientific Session and simultaneously published online in the New England
Journal of Medicine show similar efficacy for on- and off-pump heart bypass surgery.

In CORONARY, an international, multicenter trial of on-pump versus off-pump bypass surgery, enrolled 4,752 patients already scheduled to undergo a
bypass procedure. The study is the largest to compare the two approaches.

For the primary endpoint of patients' composite outcomes of death, stroke, myocardial infarction or new kidney failure requiring dialysis within one year of
surgery, researchers found no significant difference between patients receiving the off-pump and on-pump procedures (12.2 vs. 13.3 percent, P= 0.24.)
The study previously looked at this primary endpoint for patients at 30 days and also found the two methods to be statistically neutral in the short-term,
but conflicting results from other research studies raised uncertainty about patients' intermediate (one year post-surgery) and long-term outcomes.

"We found that both on-pump and off-pump bypass have similar results, even at one year," said Andre Lamy, M.D., lead author of the CORONARY study
and professor in the division of cardiac surgery at McMaster University in Ontario. "Both surgical approaches are effective when provided by experienced
surgeons.”

Coronary artery bypass graft surgery (CABG) is one of the most commonly performed operations in the world and consumes more resources in
cardiovascular medicine than any other procedure. In on-pump CABG, the patient's heart is stopped and blood is circulated through a heart-lung
machine, where it is oxygenated and returned to the patient. In the off-pump technique, the surgeon uses a retractor to lift the still-beating heart and
perform all coronary artery grafts. Off-pump CABG eliminates the need to insert a cannula into the aorta, cross-clamp the aorta, connect the patient to the
heart-lung machine and stop and restart the heart.

The CORONARY study included patients from 79 centers in 19 countries who were scheduled to undergo CABG. Participants were randomly assigned
to receive on-pump or off-pump CABG after a complete assessment to ensure they were appropriate for both techniques. In addition to the primary
endpoint, researchers looked at the need for coronary revascularization between groups. This entails restoring blood flow to the heart through a repeat
CABG or placement of a stent and indicates the initial CABG procedure was not successful. Again, results were similar between groups with 1.4 percent
of patients in the off-pump group and 0.8 percent of patients in the on-pump group requiring this additional procedure.

The study also assessed the neurocognitive function and quality of life of patients in each group through the use of standardized scales.

"We found a transient improvement in neurocognitive function at hospital discharge among those receiving an off-pump bypass," Dr. Lamy said. "But at
one year, our results are similar with both techniques.”

According to Dr. Lamy, this transient difference in patients' neurocognitive functions came as a surprise to researchers, as smaller studies have shown
evidence of short-term neurocognitive declines among patients receiving both types of bypass. Researchers found patients' quality of life to be similar
after both on- and off-pump bypass.

The CORONARY study results differ from those emerging from another large trial that suggested improved outcomes at one year with on-pump surgery.
According to Dr. Lamy, this discrepancy is likely related to surgeons' expertise in the two techniques, as well as the surgical risk of each patient.

"Compared to the other trial, our patients were older and sicker, and our surgeons were more experienced, particularly in performing off-pump bypass,"
he said.

Off-pump bypass requires a higher degree of surgical expertise since the operation occurs while the patient's heart s still beating. Thus, surgical
expertise is a key factor affecting patient outcomes, and it is possible that other studies have not controlled for this, Dr. Lamy said.

Al surgeons participating in the CORONARY study were required to have performed a minimum of 100 cases in the approach used, though the vast
majority of surgeons in their study were highly experienced in both types of procedure, Dr. Lamy said.

"The CORONARY study shows that off-pump bypass is just as good as on-pump. Therefore, surgeons should tailor their surgical approach to their
technical expertise and expected technical difficulty,” Dr. Lamy said.

The CORONARY study will follow patients for five years. Researchers hope this continued evaluation will provide needed evidence about the success of
on- and off-pump bypass beyond the first year.

The CORONARY study was supported by a grant from the Canadian Institutes of Health Research.

The second study is the large, multicenter trial—the German Off-Pump Coronary Artery Bypass Grafting in Elderly Patients, called GOPCABE. It was the
first study to evaluate on-pump versus off-pump bypass surgery among patients aged 75 or older. The primary endpoint was individual patients’
combined outcomes of death, stroke, heart attack, repeat revascularization or new renal replacement therapy within 30 days of surgery. Researchers
found no significant difference in the primary endpoint between patients receiving the on-pump and off-pump procedures (8.2 vs. 7.8 percent, P = 0.74).

"Our study shows that coronary bypass surgery can be performed in the elderly population with excellent results, and this is equally true for both
techniques,” said Anno Diegeler, M.D., Ph.D., head of the department of cardiovascular surgery at the Heart Center Bad Neustadt in Germany and the
study's lead investigator. "These findings suggest clinicians can select the lower cost off-pump procedure without risk to the patient."

Previous studies comparing the two techniques also found similar results for on-pump and off-pump CABG, but none of these studies focused
exclusively on elderly patients. To address concerns that the elderly may not benefit equally from both techniques because of their higher risks,
GOPCABE enrolled 2,539 patients aged 75 or older scheduled for elective, first-time CABG in 12 cardiovascular centers in Germany. Patients were
randomized to receive on-pump or off-pump CABG. Results for all components of the primary endpoint were similar between the groups at 30 days.
Patients had no significant differences in rates of death (2.8 vs. 2.6 percent), stroke (2.7 vs. 2.2 percent), heart attack (1.7 vs. 1.5 percent), and new renal
replacement therapy (3.1 vs. 2.4 percent), and a slim difference in repeat revascularization (0.4 vs. 1.3 percent). At 12 months, researchers again found
no significant difference in the composite endpoint between on- and off-pump (14.0 vs. 13.1 percent, P = 0.483).

Study results are important for surgeons who favor off-pump surgery, Dr. Diegeler said.

"For surgeons who prefer off-pump surgery, our study confirms that off-pump CABG is safe and the quality is equal to on-pump surgery for elderly
patients. At 12 months, we had a survival rate of 93 percent among our off-pump patients and 92 percent for on-pump," he said. He notes that the
surgeon's level of experience is critical in assessing the two techniques.

According to Dr. Diegeler, the similar result from both techniques is beneficial to facilities and patients in developing countries, where the on-pump
procedure may come at a higher cost since instruments used in off-pump CABG can be re-sterilized, but components of the machine used in on-pump
cannot.

While this study provides support for the efficacy and safety of both CABG techniques in the elderly, Dr. Diegeler said further work is needed to look at
CABG outcomes in other special populations, including patients deemed high-risk for surgery.

The GOPCABE study was supported by a grant from MAQUET, in Rastatt, Germany.
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DKCRUSH-III: Fewer adverse events with “double kissing” crush stent in challenging
bifurcation lesions
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Patients with coronary bifurcation lesions that are linked with poor prognosis, fared significantly better with the
stent technique known as double kissing crush than with culotte stenting, according to data from the
DKCRUSH-III trial presented at the American College of Cardiology's 62nd Annual Scientific Session.

DKCRUSH-IIl is the first head-to-head comparison of double kissing (DK) crush and culotte stent techniques
in coronary artery disease. The study focused on bifurcation lesions.

DK crush and culotte are two-stent procedures named for their configurations. The culotte technique places
stents in the main artery and the side branch, overlapping them in the main vessel before the branch forks,
akin to pants legs that meet at the seat. The DK crush technique extends a small piece of the branch stent
into the main artery, where it is squeezed against the main artery's wall. This approach introduces two points
where the balloons used in stenting inflate in the artery and connect for a "double kiss."

Bifurcation lesions are Y-shaped trouble spots, which account for about 15 percent of lesions treated with
coronary stents. Bifurcation lesions present technical problems associated with higher rates of restenosis and
lower rates of long-term favorable outcome. High morbidity and mortality are connected with unprotected left
main coronary artery (ULMCA) disease. Approximately two-thirds of significant ULMCA disease involves the
distal bifurcations. Such lesions magnify the challenge for the interventional cardiologist. The best treatment
for this lesion type has been a matter of debate.

"Angiographic follow-up at eight months found 12 cases of in-stent restenosis in the side branch with DK
crush and 22 with culotte [6.8 percent vs. 12.6 percent]," said Jun-Jie Zhang, M.D., an interventional
cardiologist in the cardiovascular department of Nanjing First Hospital, Nanjing Medical University, in Nanjing,
China. "Thus, we have to say that DK crush is superior to culotte stenting."

The multicenter study randomly assigned patients with ULMCA distal bifurcation lesions to treatment with DK
crush (210 patients) or culotte (209 patients) stenting. At one year, major adverse cardiac events occurred in
6.2 percent of the DK crush patients and 16.3 percent of the culotte patients. The culotte approach had
markedly higher rates of repeat intervention at the target lesion and the target vessel: 6.7 percent target
lesion vs. 2.4 percent, and 10.5 percent target vessel vs. 4.3 percent. Clotting at the stent site was low in both
groups.

"Although this trial did not include a bypass surgery group to contrast with the stenting techniques, the
promising results achieved by DK crush were comparable with those after coronary artery bypass," Dr. Zhang
said.

The study will extend clinical follow-up for participating patients to five years, and further research through the
DKCRUSH-V study is ongoing.

The study was simultaneously published online in the Journal of American College of Cardiology and will
appear in the April 9 print edition.

DKCRUSH-IIl was funded by the Jiangsu Provincial Outstanding Medical Program.
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STREAM: Treatment with tenecteplase before hospital benefits some patients
suffering myocardial infarction
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A clot-busting therapy may benefit some myocardial infarction patients who cannot have
immediate angioplasty, according to research presented at the American College of
Cardiology's 62nd Annual Scientific Session.

"Drug therapy before transfer is at least as effective as [angioplasty], and an urgent
catheterization was avoided in two-thirds of patients," said Frans VVan de Werf, M.D., Ph.D.,
professor of cardiology at University of Leuven, Belgium, and the study's lead investigator. "It
gives [clinicians] time to consider other options, such as [coronary artery bypass graft] and
medical therapy."

The Strategic Reperfusion Early After Myocardial Infarction (STREAM) trial included 1,915
patients from 15 countries. All had ST-elevation myocardial infarction (STEMI). Patients were
first seen in community hospitals or by emergency medical personnel. In these settings,
immediate percutaneous coronary intervention (PCl) —the preferred first-line treatment for
STEMI—was not possible until patients were transferred to a major medical center.

Before transfer, subjects were randomized to either angioplasty immediately after arrival or to
drug therapy with tenecteplase plus enoxaparine, clopidogrel and aspirin before arrival. When
patients on tenecteplase reached a medical center, about one-third needed urgent angioplasty.
The other two-thirds did not. They received an angiogram an average of 17 hours after arrival.
Based on the results of the angiogram, patients received either PCI or coronary artery bypass
graft surgery under non-urgent circumstances.

The primary endpoint was a composite of all-cause mortality, shock, congestive heart failure
and subsequent myocardial infarction within 30 days. Results were similar between the
immediate PCI group and the tenecteplase group (14.3 vs. 12.4 percent, P=0.211). There were
no differences in cardiac-specific mortality or cardiac rehospitalization.

Patients receiving tenecteplase were more likely to have normal blood flow on an angiogram,
compared with the PCl-only group (58 vs. 21 percent). They were less likely than the PCl-only
group to have an angiogram show complete blockage of an artery (16 vs. 59 percent). More
tenecteplase patients than PCl-only patients eventually underwent coronary artery bypass graft
surgery.

During the course of the trial, researchers halved the dose of tenecteplase in people ages 75
and older to minimize cranial bleeding, a common complication of clot-busting therapy. The
incidence of such bleeding in the total study population was 0.5 percent after the dose
reduction.

"We offer this pharmaceutical strategy with timely coronary angiography as an alternative to
primary PCI," Dr. Van de Werf said. "We believe that it may be helpful in some early-presenting
patients for whom immediate PCI is not possible."

The study was funded by Boehringer Ingelheim. Dr. Van de Werf's institution, the University of
Leuven, received a grant from Boehringer Ingelheim to conduct the STREAM trial, as well as
funding for a study of dabigatran in patients with a mechanical heart valve.
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PARTNER: Midterm stroke and death rates comparable for transaortic valve
replacement and standard surgery
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All-cause and cardiovascular mortality were similar for transaortic valve replacement compared to open-heart
surgery in high-risk older patients at three years with no increased risk of stroke after 30 days, according to
results from the PARTNER study presented at the American College of Cardiology's 62nd Annual Scientific
Session.

The transcatheter aortic valve replacement (TAVR) system was investigated as an alternative to open-heart
surgery for high-risk patients with severe aortic stenosis. Recovery from catheter-based valve replacement
typically takes a few days compared with four to eight weeks for open-heart surgery, which may be a benefit
in a high-risk patient population.

The multi-center PARTNER study assigned 699 high-risk patients with faulty aortic valves to standard surgery
(351 patients) or TAVR (348 patients). At three years, all-cause mortality was nearly identical in both groups:
44.8 percent for standard surgery compared to 44.2 percent for TAVR. Cardiovascular mortality rates also
were statistically indistinguishable at 30.2 percent for standard surgery and 30.1 percent for TAVR. Both
groups displayed similar improvements in symptoms that have been maintained for three years.

"One of the concerns has been the durability of the valve, but there seems to be no structural deterioration
thus far," said Vinod H. Thourani, M.D., associate professor of cardiac surgery and co-director of the
Structural Heart and Valve Center at Emory University School of Medicine in Atlanta. "It works as it's
supposed to work, and hemodynamic performance is excellent past the three-year mark and comparable to
surgical valve replacement.”

With the much higher stroke rate reported for TAVR at 30 days, the other concern in this study has been
whether a higher stroke risk would persist beyond that 30-day periprocedural window. None appeared at two
or three years. TAVR stroke rates were 6 percent at one year, 7.7 percent at two years and 8.2 percent at
three years, compared with 3.2 percent, 4.9 percent and 9.3 percent for standard surgery.

"After 30 days, TAVR patients don't have that many strokes," Dr. Thourani said. "At three years the surgery
group's stroke rate has caught up with and slightly surpassed the TAVR rate but not to statistical significance."

Leaks around the valve were common soon after the procedure and were overwhelmingly higher in the TAVR
group, and even mild aortic leakage is associated with a higher mortality rate after any valve replacement
procedure, Dr. Thourani noted.

"In these first-generation transcatheter procedures, we have equivalent midterm outcomes between TAVR
and the gold-standard surgical valve replacement in high-risk patients with severe aortic stenosis," Dr.
Thourani said. "However, paravalvular leak continues to increase mortality at three years. Physicians should
adopt innovative imaging technologies for more accurate sizing to help decrease these leak rates during
TAVR."

The phase llI study will follow patients for five years to assess durability of the TAVR device and longer-term
outcomes.

Edwards Lifesciences sponsored this clinical trial and provides funding to Emory University for the research.
Dr. Thourani sits on the steering committee and the publications committee for the PARTNER study.
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Horus study: Atherosclerosis found in mummies from many geographies and
lifestyles dating back 4,000 years
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While atherosclerosis is often considered a product of modern lifestyles, it is a condition that has spanned thousands of
years, including a wide variety of geographic locations, genetic backgrounds and lifestyles, according to research
presented at the American College of Cardiology's 62nd Annual Scientific Session.

The Horus Study is the first systematic search for evidence of atherosclerosis among ancient people. An international
collaboration of researchers performed whole body computed tomography (CT) scans of 137 mummies from populations
in Egypt, Peru and North America spanning a period of nearly 4,000 years. They found signs of atherosclerosis in 35
percent of the mummies and across all populations in the study.

"It is surprising that atherosclerosis is so easy to find in these ancient cultures across the globe over a very wide
timespan and among people with very different genetics, lifestyles and diets," said Randall Thompson, M.D., St. Luke's
Health System and one of the study authors. "One implication is that this disease that we think of in terms of modern
lifestyles and diet is actually related to aging. Or, perhaps we don't understand the risk factors as well as we think we
do."

A previous study by Thompson and his team, released in 2011, detailed the findings of atherosclerosis among Egyptian
mummies, leading researchers to question whether something inherent to the ancient Egyptian culture, such as a rich,
high-fat diet may have caused them to develop atherosclerosis. To further test this hypothesis, the study was expanded
to include a variety of cultures, socioeconomic strata and time periods. In addition to the ancient Egyptians of 1900 B.C.
to 200 A.D., mummies were included from the indigenous corn and potato farmers of ancient Peru living between 600
B.C. and 1500 A.D., the ancestral Hisatsinom forager-farmers living on the Colorado Plateau and the Unangan
hunter-gatherers of the Aleutian Islands, who lived from 1750 to 1900 C.E. The Horus team found evidence of
atherosclerosis among all groups, including 38 percent of the 76 Egyptians studied, 25 percent of 51 Peruvians, 40
percent of the five Hisatsinom examined, and 60 percent of the five Unangan.

"While it is hard to compare these numbers directly [with current data on atherosclerosis], atherosclerosis is common in
ancient people," Dr. Thompson said, adding that people in modern times may have been "oversold the ability of diet to
prevent or reverse cardiovascular disease."

Based on age estimates from scientific examination, the average age of the mummies in the study at time of death was
36, though those with atherosclerosis had a significantly higher average age of 43. According to Thompson, the average
life span in ancient times was about 40, lending evidence to the hypothesis that atherosclerosis might be an inherent
part of aging for some people.

Researchers speculate risk factors for ancient populations might have included chronic exposure to household cooking
fires in small living quarters, which may have produced risks similar to that from smoking, and inflammation related to
parasites and infections. Although stress is difficult to measure, historians know there were particular stressors inherent
in ancient lifestyles.

"Certainly we have stress now in modern times. Sitting in traffic when we're late for work is stressful for us, but it's
nothing like famine and pestilence; they had brutal lives," Dr. Thompson said.

The research team was most surprised to find atherosclerosis among a population not suspected to be as susceptible:
hunter-gatherers. Because of this population's varied diet and high level of daily exercise, their risk factors for
atherosclerosis would seem to be low. However, advanced atherosclerosis was found among mummies of the
indigenous Aleutians, who even in 1900 were living traditionally: hunting seals, fishing and gathering berries and sea
urchins. Three of the five mummified adults of this area had atherosclerosis, including a woman of approximately 50
years of age who had heavy calcifications of two of her three coronary arteries.

Study findings may have implications for modern day patients in terms of risk factors, prevention and treatment, notes
Dr. Thompson. While these findings may point to genetic and age-related factors playing a large role in development of
atherosclerosis, he said, this is all the more reason for patients today to address the factors they can control: quitting
smoking, cutting down on alcohol, eating a healthy diet, exercising and following up with health care providers to monitor
blood pressure and cholesterol levels.

The Horus Study is the culmination of an international collaboration between physicians, anthropologists and biologists
from numerous medical centers as well as the Smithsonian Institution, the Metropolitan Museum of Art, and the British,
Egyptian, Brooklyn, University of Pennsylvania, and Peruvian Peruchuco Museums. The study was funded by a grant
from the National Endowment for the Humanities, the National Bank of Egypt, Siemens and the St. Luke's Hospital
Foundation.
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DIG: Digoxin reduces all cause hospital admissions in older patients with chronic
heart failure
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Digoxin significantly reduces the likelihood of hospital admission due to all causes among ambulatory older patients with chronic
heart failure and reduced ejection fraction (HFrEF), according to research presented at the American College of Cardiology's
62nd Annual Scientific Session.

Researchers reviewed patient outcomes from 1995 in the Digitalis Investigation Group (DIG) trial of 6,800 patients with HFrEF.
Patients with HFrEF are at high risk for hospitalization and rehospitalization. The objective of the current study was to examine
the effect of digoxin on 30-day all-cause hospital admission among these patients, aged 21 to 94 years, half of whom were age
65 or older and would be Medicare eligible.

Data show digoxin was associated with a 34 percent reduction in 30-day all-cause hospital admission. Digoxin is part of a group
of drugs called positive inotropes that act to strengthen the heart muscle's contractions, thereby making the heart pump better.
Unlike other positive inotropic drugs, digoxin does not seem to increase mortality and has been found to block neurohormones
in low doses. Experts say this is important as most drugs that reduce mortality and hospitalization in HFrEF also block
neurohormones. This study found that treatment with digoxin did not increase all-cause mortality during the first 30 days of
follow-up.

"We have an approved drug, which is inexpensive, generally well-tolerated and known to reduce the long-term risk of
hospitalization due to heart failure, that has now been demonstrated to reduce hospital admissions due to all causes within the
first 30 days of use," said AliAhmed, M.D., M.P.H., professor of medicine and epidemiology in the UAB Divisions of Geriatrics
and Cardiology and Birmingham VA Medical Center, and the study's lead investigator.

While this study assessed rates of hospital admission in older ambulatory chronic heart failure patients, the researchers believe
that these findings suggest that digoxin may also help reduce readmission of older, acute heart failure patients recently
discharged from a hospital.

"Because the effect of digoxin was more pronounced in high-risk sicker subgroups, such as those with New York Heart
Association class IIl or [V symptoms or an enlarged heart, the kind of patients who were at a higher risk of hospital admission,
and because of digoxin's favorable influence on heart pump and blood flow, it may be expected that digoxin would also be
effective in patients who were recently hospitalized for acute heart failure as they have very high risk for re-admission," Dr.
Ahmed said.

This could be significant as earlier studies have found an estimated 27 percent of Medicare beneficiaries with heart failure
return to the hospital within 30 days of discharge. All told, nearly one out of three of these readmissions is related to heart failure
rather than other reasons.

In addition to improving care and outcomes, the use of digoxin may also help hospitals avoid financial penalties for higher than
usual rates of readmission. According to the Centers for Medicare and Medicaid Services, unplanned hospital readmissions
alone cost the Medicare program an estimated $17 billion annually. In an effort to reduce Medicare costs under the Patient
Protection and Affordable Care Act, Medicare now penalizes hospitals for higher-than-expected 30-day all-cause readmissions
for patients with heart failure, heart attack and pneumonia, regardless of whether readmission is related to the condition causing
the initial hospitalization.

"Hospitalizations account for about a quarter of the nearly $550 billion annual Medicare spending," said Dr. Ahmed.
"Re-hospitalization costs about a sixth of that spending. We all knew that hospital readmission was a big problem for the U.S.
health care system, but we only started paying serious attention to it after the new health care reform law made provision for
financial penalties."

He adds that each time someone with heart failure goes to the hospital it also raises their risk of dying or having other poor
outcomes. Because the present study draws on data from about 20 years ago—before the era of beta blockers and
aldosterone antagonists—researchers say further research is needed to reevaluate digoxin among contemporary heart failure
patients and to assess its use before hospital discharge in the acute heart failure setting.

"If we can replicate these results in hospitalized patients with acute heart failure and find that digoxin also reduces 30-day
all-cause readmission as it did 30-day all-cause admission, then it provides a very simple, low-cost tool to reduce this burden for
the patients and for our health care system," Dr. Ahmed said.

He estimates that one-third of heart failure patients receive digoxin today compared to two-thirds before the DIG trial was
conducted, which he says is in part based on the fact that other heart failure medications such as beta blockers and
aldosterone antagonists were subsequently shown to reduce both mortality and hospitalizations, and thus given greater priority.
The Food and Drug Administration approved oral digoxin for the treatment of mild to moderate heart failure in 1997 following the
DIG trial.

This study is published online in the American Journal of Medicine and will appear in the August 2013 print edition.
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RELAX: Erectile dysfunction drug shows no improvement in patients with diastolic
heart failure

—RREYI A R ST BN R IA R B DIRIRIA SR VAR R S AIAFIIR I A
7295 R BEILRO LN D -2 X DRI T 155 R4 562 American College of Cardiology
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Despite high expectations for a commonly used erectile dysfunction drug to treat patients with diastolic heart failure, no
beneficial effects were found in a study presented at the American College of Cardiology's 62nd Annual Scientific Session.

The RELAX Study is the first multicenter trial to look at the effect of chronic therapy with sildenafil in diastolic heart failure.
Sildenafil is a phosphodiesterase-5 (PDE-5) inhibitor, a class of drugs used to treat erectile dysfunction and certain types of
pulmonary arterial hypertension. Positive results with sildenafil in smaller studies and animal models provided the impetus for
the study. But, compared to the placebo, researchers found no beneficial effect of the drug on the primary endpoint of
participants' maximum exercise capacity assessed by peak oxygen consumption nor on secondary endpoints of submaximal
exercise capacity (as tested by six minute walk distance), clinical status, or cardiovascular structure and function.

"The results of our study were surprising and disappointing,” said Margaret Redfield, M.D., professor of medicine at the Mayo
Clinic in Rochester, Minn., and the study's lead author. "There was a lot of anticipation around this study based on other
research, and we were hoping to find something that would help these patients, as there are currently few options for
treatment.”

While current treatment for diastolic heart failure includes recommendations for weight loss, smoking cessation and controlling
blood pressure, there are no medications available specifically for its treatment. Because sildenafil can increase blood supply to
the lungs, and in animal studies it improved heart and vascular structure and function, researchers believed the drug would
improve heart and lung function for diastolic heart failure patients.

According to Dr. Redfield, while it is possible that factors such as insufficient drug dosage or duration contributed to their results,
she thinks this is unlikely based on the outcomes of other studies finding benefits from sildenafil.

It is more likely that, compared to other types of heart failure, the disease process seen in diastolic heart failure is different and
does not respond well to this category of drug, she said.

In the RELAX study, patients with diastolic heart failure were enrolled in nine primary centers that make up the Heart Failure
Clinical Research Network as well as 16 associated centers. To meet inclusion criteria, participants had to do a
cardiopulmonary exercise test and have heart and blood tests showing that they had severe limitations in exercise capacity and
abnormalities in the structure and function of their hearts.

The study enrolled 113 patients with diastolic heart failure (LVEF 250%, NYHA class 2-3) who received 20mg sildenafil three
times daily for three months, followed by 60 mg three times daily for another three months. They were compared to a placebo
control group (n=103). The trial participant's medium age was 69 years.

The primary endpoint of the study was peak exercise capacity after 24 weeks of therapy with the drug sildenafil. Other
outcomes of the study included how far participants could walk in a six-minute exercise test, a clinical score based on patients'
health outcomes and quality of life, and cardiovascular structure and function tests including echocardiographs, MRIs and
biomarker data from blood tests.

The study was a double-blind, placebo-controlled, randomized clinical trial. For all outcomes, study results were neutral,
showing no beneficial effect of sildenafil on heart failure patients. Although sildenafil and other PDE-5 inhibitors are not labeled
for heart failure, it is possible that some clinicians may be prescribing these drugs for their heart failure patients based on the
results of preliminary studies, which suggest a benefit.

"RELAX study results should discourage this practice, particularly considering the high cost of the drug," Dr. Redfield said.
While Dr. Redfield does not believe a larger trial of PDE-5 inhibitors is warranted in the general population of patients with
diastolic heart failure, she said further research is needed to ascertain their potential benefits with certain subgroups of patients.
Other small studies have demonstrated benefits from the drug for patients with diastolic heart failure who also had high blood
pressure, right ventricular dysfunction and pulmonary arterial hypertension.

"Given these results, future studies should be done with this subset of patients," Dr. Redfield said, noting that ongoing trials in
the U.S. and in Europe are assessing the effect of PDE-5 inhibitors in heart failure with reduced ejection fraction.

The RELAX Study was funded by the National Heart, Lung, and Blood Institute of the National Institutes of Health, which funds
the Heart Failure Clinical Research Network, now in its seventh year.

This study was published online in the Journal of the American Medical Association (JAMA) and in the March 27 print edition.
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TERISA: Angina pain reduction effects of ranolazine most pronounced in patients
with poor glucose control
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Acommonly used anti-anginal drug reduces chest pain in patients with type 2 diabetes and appears to have a more pronounced effect
in those with poorer glucose control, according to research presented at the American College of Cardiology's 62nd Annual Scientific
Session.

Ranolazine is approved by the U.S. Food and Drug Administration for the treatment of chronic angina, or chest pain, both as first line
therapy and as an add-on when symptoms are not relieved with other anti-anginal drugs, including beta-blockers, calcium channel
blockers and nitrates. However, this randomized, double-blind, placebo-controlled trial is the first to evaluate the drug in patients with
diabetes, coronary artery disease and angina.

People with diabetes are at increased risk for coronary artery disease. Patients with diabetes and coronary artery disease also tend to
have a higher burden of chest pain or angina than those without diabetes.

The Type 2 Diabetes Evaluation of Ranolazine in Subjects with Chronic Stable Angina (TERISA) trial included 927 patients,
randomized to receive either 1000 mg ranolazine twice daily or matching placebo for eight weeks. To qualify for the study, patients had
to have type 2 diabetes, established coronary artery disease and stable angina with at least one angina episode per week. Patients
were already taking one or two other anti-anginal drugs.

The primary endpoint was self-reported angina frequency between weeks two and eight. Weekly episodes of chest pain were lower in
the ranolazine arm at 3.8 episodes per week compared to 4.3 episodes per week with the placebo (P=0.008). A key secondary
endpoint was how often people used sublingual nitroglycerin during the same timeframe. This was also lower in the ranolazine arm
compared with placebo, 1.7 vs. 2.1 doses per week (P=0.003).

"Angina is associated with worse quality of life, increased risk of hospitalization and higher health care costs and appears to be more
prevalent in patients with diabetes," said Mikhail Kosiborod, M.D., associate professor of medicine at the University of Missouri, Kansas
City, cardiologist at St. Luke's Mid America Heart Institute and the study's lead author. "While ranolazine was shown to be effective in
reducing angina in prior studies, this is the first time it has been prospectively evaluated in patients with diabetes—a high-risk and
therapeutically challenging group.”

Each patient was given an electronic diary in which to record angina episodes, sublingual nitroglycerin use and other information. This
unique feature was a strength of the study, Dr. Kosiborod said.

"Patient-reported outcomes done with usual methods, such as paper entry, may result in a hoarding effect," he said. "Patients fill out a
lot of information at one sitting, and there can be issues with data validity. In this study, they had daily prompts to use the electronic diary
and were constantly monitored for compliance. There was 98 percent compliance with the diary in both arms."

The patient population was 61 percent male. Nearly all (96 percent) had hypertension, and 74 percent had a history of myocardial
infarction. Most patients were taking statins (82 percent) and angiotensin-converting enzyme inhibitors or angiotensin receptor blockers
(88 percent). Sixteen percent were smokers.

The researchers also found that ranolazine was especially effective in patients with worse glucose control, as measured by hemoglobin
alc (Hba1c) levels. The therapeutic superiority of ranolazine vs. placebo on reducing weekly angina frequency was more pronounced
in patients with higher baseline Hba1c, regardless of the cut-point used. Prior data show that the drug may lower fasting glucose levels
in people with diabetes, thus lowering Hba1c.

"Ranolazine is an effective anti-anginal drug in patients with diabetes and may also have a glucose-lowering effect," Dr. Kosiborod said.
"If the glucose-lowering action of ranolazine is confirmed in future studies, patients with diabetes and angina may derive a dual benefit
from this drug."

Researchers also completed a subgroup analysis of patients by geographic region. Angina frequency was not different between the
ranolazine and placebo arms among patients enrolled in Russia, Ukraine and Belarus. Among patients enrolled in other countries,
those treated with ranolazine experienced a significant reduction in angina frequency as compared with placebo (3.1 vs. 4.1 episodes
per week; P=0.002).

"The reasons for this geographic difference are not clear," Dr. Kosiborod said. "It wasn't explained by differences in baseline
characteristics but was driven by several sites located in Russia. We're exploring it."

Diabetes affects more than 347 million people worldwide. About 90 percent of diabetes is type 2 diabetes, in which the body does not
use insulin effectively. Excess weight and a lack of physical activity are thought to be the main causes of type 2 diabetes. The U.S.
Centers for Disease Control estimates that one in three American adults could have the condition by the year 2050.

The study was funded by Gilead Sciences, Inc. Saint Luke's Mid America Heart Institute received funding for the independent statistical
analysis of the TERISA trial from Gilead Sciences.

The study was simultaneously published online in the Joumal of the American College of Cardiology, and will appear in the May 21 print
edition.
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REMINDER: Eplerenone may reduce risk of heart failure after Ml when given in
addition to standard treatment
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The drug eplerenone appears to reduce the risk of cardiovascular mortality and heart failure after a
myocardial infarction (MI) by more than one-third, according to research presented today at the
American College of Cardiology's 62nd Annual Scientific Session.

The REMINDER (Reduction of heart failure morbidity in patients with acute ST-elevation myocardial
infarction) trial was a randomized, double-blind trial of 1,012 patients with ST-elevation MI (STEMI).
Patients had no signs or history of heart failure. They were given either eplerenone or placebo in
addition to standard therapy. Overall, patients taking eplerenone were 38 percent less likely to have
poor outcomes than those given a placebo.

Eplerenone counteracts aldosterone, which can increase blood pressure. The drug is currently
approved to treat hypertension and as a treatment for patients who have heart failure several days after
an Ml.

"This is the first randomized trial to test a mineralocorticoid receptor agonist during the acute phase of
heart attack, and the results suggest a clinical benefit," said Gilles Montalescot, M.D., Ph.D., lead
investigator of the study and professor of cardiology and head of the Cardiac Care Unit at
Pitié-Salpétriere Hospital, Paris.

Clinical trials and registries show that in the 30 days after a first MI, between 8.6 percent and 40
percent of patients will be diagnosed with heart failure.

The primary endpoint of the REMINDER trial included several outcomes:

eCardiovascular mortality

eRehospitalization or extended initial hospital stay due to heart failure

eSevere arrhythmias

eEjection fraction of 40 percent or lower after one month

e An elevation of brain natriuretic peptide (BNP) and its associated protein, NT-proBNP, after one
month

Patients who had one of these outcomes were considered to have reached the primary endpoint. After
a mean follow-up of 10.5 months, patients on eplerenone had one of these outcomes less often than
those receiving placebo (18.4 vs. 29.6 percent, P <0.0001). Also, only 16 percent of patients on
eplerenone had an elevation of BNP/NT-proBNP after one month, compared with 25.9 percent
receiving placebo (P <0.0002). Adverse events rates were similar in both groups.

"Eplerenone has the potential to reduce clinical and subclinical heart failure in STEMI patients," Dr.
Montalescot said.

The study population was low-risk (the mortality rate was 0.4 percent) and was receiving standard
treatment.

"Despite this, a benefit was observed with eplerenone to prevent adverse outcomes and subclinical
heart failure," Dr. Montalescot said. "Confirmation in a higher-risk population with a longer follow-up
would be important to support this new strategy.”

The ongoing ALBATROSS [Aldosterone Blockade Early After Acute Myocardial Infarction] study is
investigating this hypothesis, Dr. Montalescot added.

The study was funded by Pfizer, Inc. Dr. Montalescot indicated no conflict of interest.
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MASS COMM: Non-emergency angioplasty at hospitals without on-site cardiac
surgery is safe and effective
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Non-emergency angioplasty performed at hospitals without on-site cardiac surgery capability is no less safe
and effective than angioplasty performed at hospitals with cardiac surgery services, according to research
presented at the American College of Cardiology's 62nd Annual Scientific Session.

Emergency surgery has become an increasingly rare event following percutaneous coronary intervention
(PCI) or angioplasty. This study adds to the growing body of evidence supporting favorable outcomes for
patients undergoing elective or non-emergency angioplasty at hospitals without cardiac surgery on-site.
Researchers say there are several reasons why expansion of non-emergency PCI to hospitals without
cardiac surgery programs may be viewed favorably.

"Among them are patient choice and patient and physician convenience afforded by providing the ability to
remain in a local and familiar community. In addition, the added volume of PCI procedures at these hospitals
could help to provide resources to support active primary PCI programs,” said Alice Jacobs, M.D., professor
of medicine at Boston University School of Medicine, and the study's lead investigator. "However, controversy
continues to exist surrounding this expansion of services to treat patients in non-emergency settings, where
timely access to angioplasty is less important to cardiovascular outcomes and the risk to benefit ratio may
differ from the emergency setting."

Dr. Jacobs and her team conducted a prospective, randomized trial comparing the safety and effectiveness
of non-emergency angioplasty at 10 hospitals in Massachusetts without on-site cardiac surgery services and
seven hospitals with on-site cardiac surgery services. A total of 3,691 patients were randomly assigned in a
3:1 ratio to undergo angioplasty: 2,774 at hospitals without on-site cardiac surgery and 917 at hospitals with
surgical backup. The mean age of study subjects was 64 years, 32 percent were women, 32 percent had
diabetes and 61 percent presented with an acute coronary syndrome.

Rates of major adverse cardiac events, including death, heart attack, repeat angioplasty and stroke, were
assessed at 30 days and 12 months post-angioplasty. Rates at 30 days were 9.5 percent for sites without
on-site cardiac surgery compared to 9.4 percent for those with surgical services. Outcomes did not differ
significantly between the non-surgical and surgical groups for all-cause mortality, heart attack, repeat
angioplasty or stroke. At the 12-month follow up, major adverse cardiac events rates were 17.3 percent for
sites without on-site surgery compared to 17.8 percent for sites with surgical services available, and rates of
mortality, heart attack, repeat angioplasty and stroke did not differ between groups.

Arandom sample of 376 study subjects was selected to monitor clinical practice patterns between hospitals
with and without cardiac surgery on-site. There were no significant differences between the two treatment
groups with respect to procedure success rates, completeness of angioplasty or the proportion of lesions
classified as meeting ACCF/AHA/SCAI PCI guidelines Class | or Il recommendations for anatomic indications
to perform PCI.

"While we did not directly compare all PCI procedures at hospitals with and without cardiac surgery, our
results suggest that performance of angioplasty in hospitals without cardiac surgery but with the appropriate
experience, established angioplasty programs and the required hospital and operator volume, is an
acceptable option for patients presenting to these hospitals for care," Dr. Jacobs said.

This study was funded by the participating hospitals without on-site cardiac surgery service.

This study was simultaneously published online in the New England Journal of Medicine at the time of
presentation.
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NEXT: Outcomes of patients receiving biolimus-eluting stent comparable to
everolimus stent at one year
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| Full Text_

In a match-up of Japan's top drug-releasing stent and a new device featuring a biodegradable coating, the
newcomer delivered statistically comparable one-year results, according to data from the NEXT trial
presented at the American College of Cardiology's 62nd Annual Scientific Session.

The polymer coating on drug-eluting stents slowly releases a drug designed to prevent restenosis and
subsequent target lesion revascularization. The polymer's drug greatly reduces restenosis and target lesion
revascularization rates, but the coating itself retards healing in the stented artery and may trigger an
inflammatory response that leads to late adverse effects. The clinical challenge is to retain the pros of the
drug and minimize or eliminate the cons of the polymer. With a polymer coating that dissolves six to nine
month after implantation, the biolimus-eluting stent (BES) may reduce late restenosis or stent thrombosis.

The NEXT trial assigned 3,235 patients to either BES or an everolimus-eluting stent (EES) in the largest
multicenter, randomized open-label study comparing these two devices ever reported. BES was approved in
Japan in 2011, while EES is the country's leading coronary drug-eluting device. The two eluted compounds
belong to the same class of drugs. The study enrolled all patients scheduled for insertion of a drug-eluting
stent at 98 participating centers in Japan, with no exclusion criteria.

"Our results suggest that BES could be the alternative to EES, a current gold standard second-generation
drug-eluting stent," said Masahiro Natsuaki, M.D., of Kyoto University Graduate School of Medicine's
Department of Cardiovascular Medicine. "Because the polymer will completely disappear one year after stent
insertion, at least a three-year timeframe will be needed to demonstrate the potential advantage of BES over
other available stents."

BES met the goal of non-inferiority to EES in target-lesion revascularization at one year, with target lesion
revascularization in 67 BES patients vs. 66 EES patients (4.2 percent for both groups). The cumulative rates
of definite stent thrombosis were low and similar at 0.25 percent in the BES group vs. 0.06 percent in the
EES group. In a substudy of 528 patients, angiographic imaging confirmed similar rates of restenosis in both
study arms, expressed as late lumen loss—a shrinkage of space inside the stented artery at 266 days + 43
days after the procedure: loss of 0.03+0.39mm in BES patients vs. 0.06+0.45mm in EES patients.

The study's other primary outcome is death or heart attack at three years after stent insertion, with multiple
secondary outcome measures for that three-year timeframe. Interim two-year data also will be analyzed.

Many patients in this study were older (mean age 69.2+9.8 years), had diabetes (46 percent) or already had
a coronary stent (51 percent). Analysis found no differences in outcomes for these subgroups between the
two stent types. An earlier study's findings had raised concerns about acute success rate with BES—the
ability to deliver all intended stents to the target site and achieve the target artery diameter. In this trial, acute
success rates were very high for BES and EES at 99.6 percent in both groups.

Dr. Natsuaki observed that despite the study's all-comer design, the actual study population mostly included
patients with stable coronary artery disease; the one-year rate of target lesion revascularization was lower
than expected, leading to a relatively large margin of non-inferiority; and the high incidence of follow-up
angiography inflated rates of target lesion revascularization. Nevertheless, "Given the equivalent one-year
outcome, long-term clinical data for biodegradable-polymer BES compared with durable-polymer EES will
have crucial implications for future development of improved metallic drug-eluting stents," he said.

The study was sponsored by Terumo Japan. Dr. Natsuaki indicated no conflict of interest.
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