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OMEGA-REMODEL: Omega-3 fatty acids appear to protect damaged heart after
myocardial infarction
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Taking omega-3 fatty acids appeared to lower inflammation and guard against further declines in heart function among
recent myocardial infarction (MI) survivors already receiving optimal standard care, according to results from a randomized,
controlled trial presented at the American College of Cardiology’s 64th Annual Scientific Session in San Diego.

Patients in the study taking 4 grams of prescription-only omega-3 fatty acid capsules daily for six months after an MI were
significantly more likely to show improvements in heart function compared to patients taking a placebo. Heart function was
measured by an expansion of the left ventricular end-systolic volume index. Patients taking omega-3 fatty acids also had
significantly less evidence of fibrosis. The data suggests that patients who were able to mount a substantial change in
levels of omega-3 fatty acids in their blood derived the most benefit.

“Giving a high dose of omega-3 fatty acids soon after a heart attack appears to improve cardiac structure and heart
functioning above and beyond the standard of care,” said Raymond W. Kwong, M.D., M.P.H, director of cardiac magnetic
resonance imaging at Brigham and Women'’s Hospital in Boston and the study’s senior author. “Because this is a unique
group of patients with remarkably high adherence to [guideline-directed] treatments for acute myocardial infarction already,
we feel fairly confident that the benefits from this therapy are additive. The implications of this study could be fairly large.”

Although earlier studies have shown that omega-3 fatty acids may lower the risk of arrhythmias and death from an MI,
research has not consistently shown a benefit. Kwong said his research is the first to use quantitative cardiac imaging to
look at how omega-3 fatty acids might actually protect the heart after a major MI.

Researchers randomized 374 patients recovering from an Ml and receiving standard treatment to take either 4 grams of
omega-3 fatty acids or a placebo; groups were balanced in terms of location of the infarct—anterior or non-anterior—and
age. Blood work and cardiac imaging were analyzed at two to four weeks post-MI and again at six months. Compared to
previous research, this study used a much higher dose of omega-3 fatty acids, 4 grams compared to 1 gram daily, and a
small amount of corn oil, which does not contain fatty acids, as the placebo.

By using cardiac magnetic resonance imaging, researchers were able to look at changes in patients’ hearts and see the
disease process before and after treatment. Adverse changes in left ventricular remodeling and function, in addition to the
worsening of fibrosis, were used as surrogates for poor outcomes after MI. Patients taking the omega-3 fatty acids were 39
percent less likely to show a deterioration of heart function as compared to patients taking a placebo. The analysis also
looked at key markers of systemic inflammation, which were also more likely to be improved in those taking the fish oil. In
particular, the percent reduction in ST2, a marker of the severity of adverse cardiac remodeling and tissue fibrosis, was
substantially greater in the treatment arm after six months.

“Omega-3 fatty acids may have anti-inflammatory effects and also promote better cardiac healing,” Kwong said. “This is
important because other anti-inflammatory agents, including steroids and NSAIDS, have failed to make a difference after
myocardial infarction.”

Patients in the study who had a 5 percent increase in the amount of omega-3 fatty acid in their blood seem to have the best
chance of improving heart function.

“If this becomes a useful therapy, it seems a 5 percent increase in the serum level of omega-3 fatty acids correlates with a
10 percent improvement in left ventricular remodeling,” he said. In this study, most (92 percent) of patients randomized to
fish oil increased omega-3 fatty acid by at least 5 percent, compared with less than half (42 percent) of patients receiving
placebo.

Kwong said the higher-dose omega-3 fatty acids was not found to be associated with any major safety issues, such as
increased bleeding.

“It's a very well-tolerated therapy,” he said, adding that it is unlikely patients could get the amount of omega-3 fatty acids
from diet alone. He said the daily 4-gram dose is roughly equivalent to someone eating a large, 8-ounce serving of salmon
every day for six months.

For many years, the American College of Cardiology and the American Heart Association have recommended that people
eat fish rich in omega-3 fatty acids at least twice a week because of its potential heart benefits. Kwong said most North
Americans do not follow this advice, while Japanese populations with higher levels of omega-3 and an otherwise similar
risk profile to North Americans have lower risks of heart disease and sudden cardiac death. The increase in the omega-3
blood content of many patients in Kwong's study at six months was similar to levels found in Japanese populations with a
diet very rich in omega-3 fatty acids.

Fatty fish such as salmon, tuna, trout and sardines contain the most omega-3 fatty acids. Fatty acids are a key component
of cell membranes and they help with cell signaling, proper immune function and may also improve cognitive functioning.

This study is limited in that it did not investigate the association between omega-3 fatty acids and cardiac events after MI;
assessing this relationship would require a large group of patients over many years. It also did not evaluate this treatment
immediately after having a heart attack.

The study was funded by the National Institutes of Health. GlaxoSmithKline provided the medication for the study, but the
authors report the pharmaceutical company was not involved with the study or its analysis.
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Avoiding certain risk factors by age 45 significantly delays development of heart MUSOEH TR S a2t Bl nT=
failure
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Obesity, hypertension and diabetes are known risk factors for heart failure. For the first time, scientists

have quantified the average number of heart failure-free years a person gains by not developing those T+ )V —REEN RSN
risk factors by age 45, according to a study presented at the American College of Cardiology's 64th
Annual Scientific Session in San Diego. [News10]
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The study found that people who had obesity, hypertension and diabetes by age 45 were diagnosed with S EMATOSRDEFRISHMLICBI L T AR

heart failure 11 to 13 years earlier, on average, than people who had none of those risk factors by age 45. KDELZETHD
People who had only one or two of the risk factors, but not all three, developed heart failure an average of
three to 11 years earlier than people with none of the risk factors. [News11]
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"The message from this study is that you really want to prevent or delay the onset of these risk factors for

as long as possible," said Faraz Ahmad, M.D., a cardiology fellow at Northwestern University and the RiFcHd
study's lead author. "Doing so can significantly increase the number of years you are likely to live free of
heart failure.” [News12]
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Ahmad said the findings offer a new way for doctors to communicate with patients about the importance fEIRAFMRD7 I —>3 > ik
of avoiding key risk factors.

[News13]
"In the clinic, we often give patients metrics of risk that are relative and abstract," he said. "It's a much DALBEITZ=AYOIDEBEHFT—TIL
more powerful message, when you're talking to patients in their 30s or 40s, to say that they will be able to = =, o~ e =
live 11 to 13 years longer without heart failure if they can avoid developing these three risk factors now." 7L =23 DN HEBREF TS
Ahmad added that the results could also help policymakers or public health practitioners more accurately [News14]
predict the future prevalence of heart failure aging populations. ERRTIED) L —F > IARBREMT (&
i =30 0N N
The researchers analyzed pooled data from four large studies including a total of 18,280 people REIEIERDSIVIN
conducted over the past 40 years. They identified nearly 1,500 cases of heart failure and compared the
age at which patients were diagnosed with heart failure against their health status and risk factors at age [News15]
45. IHEEIC K DILEHEAIECH 92
In the study, people without obesity, hypertension or diabetes at age 45 who developed heart failure were
diagnosed at an average age of 80 in men and 82 in women. People with all three risk factors who [News16] ~
developed heart failure on average received their diagnosis in their late 60s or early 70s. STEMIEHFE (T3 USSR MBI IZET
5D
Despite advances in heart disease treatment and prevention, Ahmad said the pattern was consistent
across data collected over the past 40 years.
[News17]
"The associations between these risk factors and heart failure has been remarkably stable over time," SAPIEN 310 D30 B EHESR (KL

Ahmad said. "Although the prevalence of some of these risk factors has changed, the association
remains the same."

The researchers plan to further investigate the data to determine whether the use of medications to
control risk factors helps to delay the onset of heart failure. They also plan to assess whether there are
any differences in the risk factor associations among different racial groups.
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Antidepressants reduce cardiovascular risk among people with moderately to
severely depressive symptoms
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A new study found that screening for and treating depression could help to reduce the risk of heart disease in patients with
moderate to severe depression.

Researchers at the Intermountain Medical Center Heart Institute in Salt Lake City analyzed the health records and rates of

death, coronary artery disease and stroke of more than 26,000 patients treated in the statewide network of health centers

over a three-year period. Patients completed a nine-question depression-screening questionnaire, which assessed such

factors as mood, sleep and appetite, to determine their level of depressive symptoms. Based on the questionnaires,

rdesearchers identified 5,311 patients as having moderate to severe depression and 21,517 patients as having no to mild
epression.

The study, which was presented March 15 at the American College of Cardiology's 64th Annual Scientific Session in San
Diego, found patients with moderate to severe depression who took antidepressants alone had a lower risk of death,
coronary artery disease and stroke than patients with moderate to severe depression who did not take antidepressant or
statin medications. Taking statins alone or in combination with antidepressants was not associated with a significant risk
reduction in this group of patients.

"What | take away from this study is that screening and treatment of depressive symptoms should be a high priority," said
Heidi May, Ph.D., M.S.P.H., a cardiovascular epidemiologist at the Intermountain Medical Center Heart Institute, Salt Lake
City, and the study's lead author. "Antidepressants were not associated with a reduced cardiovascular risk in people with
little or no depression, but in moderately to severely depressed people, antidepressants were shown to significantly
improve cardiovascular outcomes."

Depression is a known risk factor for cardiovascular disease. Previous studies assessing the impact of antidepressants on
this risk have had mixed results, with some suggesting antidepressants have a positive effect and others suggesting a
negative effect. This is the first study to assess the relative effects of the simultaneous use of antidepressants and
cholesterol-lowering drugs among patients with varying levels of depressive symptoms.

Patients with moderate to severe depression who were taking antidepressants alone had a 53 percent lower risk of dying,
developing coronary artery disease or having a stroke during the three-year follow-up period as compared to patients with
moderate to severe depression who were not taking antidepressants or statins. Moderately to severely depressed patients
taking antidepressants alone appeared to also fare better than those taking statins alone or a combination of statins and
antidepressants, although these relationships were not directly analyzed.

"We thought we'd see an additive effect—that taking both medications would lower the risk more than either drug alone—
but we found that in the more depressed people, the antidepressant really was what made the biggest difference,” May
said. "Focus is usually placed more on traditional cardiovascular risk factors and unfortunately, depression is often
overlooked. This study adds to the evidence that, when used properly, antidepressants can improve cardiovascular
outcomes among those with depressive symptoms.”

The researchers excluded from the analysis patients with known cardiovascular disease such as heart failure, coronary
artery disease, or a previous heart attack or stroke. They also excluded those who were already taking antidepressants
when they completed the questionnaire.

Although the study did not directly investigate how antidepressants might improve cardiovascular health, May said the link
could be related to behavioral changes.

"Antidepressants might have relevant physiological benefits, but | also think that improving a person's mood can contribute
to a cascade of behavioral changes that improve cardiovascular health," May said. "For example, people who are having
depressive symptoms may not be as inclined to exercise, practice good health habits or comply with health advice. Using
an antidepressant to reduce depressive symptoms might also help people better take care of their heart health.”

The analysis accounted for standard cardiovascular risk factors such as diabetes, smoking and hypertension. However,
because the study only included information that was available in patients' health records, the researchers were unable to
account for other factors such as level of physical activity, changes in habits or non-drug mental health treatment such as
psychotherapy. May said future studies could help to further refine understanding of the relationships between depression,
antidepressants and cardiovascular health.

Findings from another study presented at ACC.15 also add to the evidence that depression may influence cardiovascular
outcomes, prompting authors to call on cardiologists to pay closer attention to depression when managing patients with
heart disease.

Researchers at Care Institute of Medical Sciences in India found depression to be independently associated with a greater
chance of cardiovascular death and lower quality of life (e.g., overall well-being, emotional stability, physical activity). In
fact, depressed patients had nearly double the risk of dying over the three-year study period compared with those who are
not depressed. Being readmitted to the hospital or needing repeated angioplasty to open blocked arteries was unaffected
by depression status. All told, 40 percent of 1,648 subjects studied had depression.

Keyur Parikh, M.D., and his colleagues say this study, while limited to India, is among the first to examine the relationship
between depression and hospitalization, revascularization and death. Based on the results, clinicians have introduced yoga
and cognitive behavioral therapy into ongoing cardiac rehab programs and plan to evaluate whether this might improve
outcomes.
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New class of cholesterol-lowering medications dramatically reduces cardiovascular
events at one year
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Patients taking evolocumab—an investigational therapy previously shown to dramatically lower LDL
cholesterol—were half as likely to die, suffer a myocardial infarction or stroke, be hospitalized or need
angioplasty compared with those who received standard care, according to research presented at the
American College of Cardiology's 64th Annual Scientific Session and simultaneously published online in
the New England Journal of Medicine in San Diego.

In this open-label study, the rate of cardiovascular events was 2.18 percent after one year in the standard
of care group, most of whom were on moderate or high intensity statin therapy. In contrast, patients
treated with evolocumab had approximately half the risk or a 0.95 percent event rate after one year.

Evolocumab reduced LDL cholesterol by 61 percent in previous trials. Evolocumab is a human
monoclonal antibody that works by blocking proprotein convertase subtilisin-kexin 9 (PCSK9), a protein
that reduces the liver's ability to remove LDL cholesterol from the blood.

"The reduction in LDL was profound and that may be why we saw a marked reduction in cardiovascular
events so quickly," said Marc Sabatine, M.D., chairman of the TIMI Study Group and a senior physician in
the Division of Cardiovascular Medicine at Brigham and Women's Hospital in Boston, and the study's lead
author. "It suggests that if we can drive a patient's LDL cholesterol down a large amount to a very low
level, we may start to see a benefit sooner than would be expected with a more modest intervention.”

At the start of the study, the average LDL cholesterol measure was 120 milligrams per deciliter. Patients
receiving evolocumab were able to achieve an absolute reduction of more than 70 milligrams per deciliter
reaching 48 milligrams per deciliter on average. Sabatine said this achieved level of LDL cholesterol is
much lower than that achieved in the treatment arm of most other trials.

Researchers studied a total of 4,465 patients who, upon completing one of 12 phase Il or Il trials that
evaluated the drug's ability to lower LDL cholesterol, subsequently enrolled in this one-year extension
study to investigate the therapy's effect on long-term safety, LDL-lowering and cardiovascular outcomes.
Researchers re-randomized patients 2:1 to receive evolocumab injected under the skin either every two
or four weeks plus standard care, or standard care alone, which consisted of the lipid-lowering therapy
recommended by their treating physician, usually moderate or high-intensity statin therapy. A central
committee that was blinded to the treatment groups then reviewed the data and reported the number of
deaths, major coronary events, myocardial infarction, stroke, unstable angina requiring hospitalization
and coronary revascularization.

The 53 percent reduction in cardiovascular events in the evolocumab group was consistent across each
of the major cardiovascular events included in the composite endpoint—death, heart attack, stroke,
hospitalization and angioplasty—and among patient subgroups; no differences were found based on age,
baseline LDL levels, statin use, primary or secondary prevention or whether they had valve disease.

Adverse events were largely balanced between the two-week and four-week treatment arms and
evolocumab was well tolerated.

Still, the results are limited by the nature of the trial, in which there were relatively few cardiovascular
outcomes (only 60). An ongoing, highly anticipated trial of 27,500 patients to investigate evolocumab's
effect on cardiovascular outcomes is underway; however, data are not expected until 2017.

"We won't have any definitive answers until this larger trial we are doing is complete, but these data now
give us a sense for the potential clinical benefit of these drugs," Sabatine said. "We know from previous
research that evolocumab lowers LDL cholesterol, but these data offer support for their potential to
reduce major adverse cardiovascular events in our patients."

The drug makes sense biologically too, he said. "Patients who genetically have lower levels of PCSK9
activity also have a lower rate of adverse cardiovascular outcomes. Now in our analyses, we see this
PCSKO inhibitor appears to reduce adverse cardiovascular outcomes."

He said the findings are especially good news for patients who, despite taking a statin, are not able to
lower LDL cholesterol enough or who cannot tolerate statins for a variety of reasons. Evolocumab is one
of three PCSK9 inhibitors being studied in large clinical trials.

This study was funded by Amgen, the manufacturer of the drug.
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PEGASUS-TIMI 54: Long-term ticagrelor cuts risk of future events after myocardial
infarction
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Adding the antiplatelet drug ticagrelor to aspirin as long-term therapy after a myocardial infarction
significantly reduced the rate of subsequent death from cardiovascular causes, myocardial infarction (MI)
or stroke, with the benefit appearing to accrue for nearly three years, according to a study presented at
the American College of Cardiology's 64th Annual Scientific Session.

The double blind PEGASUS-TIMI 54 trial recruited 21,162 patients who had experienced a myocardial
infarction in the previous one to three years. Each had another factor, such as age or diabetes that put
them at risk for a second heart attack. The patients, from 1,144 sites in 31 countries, were randomly
assigned to a twice-daily regimen of ticagrelor at 90 mg, ticagrelor at 60 mg or placebo.

Both ticagrelor doses reduced the chances of cardiovascular death, heart attack or stroke, the study's
primary endpoint, with a 15 percent reduction in the 90-mg group and a 16 percent reduction in the 60-mg
group compared to the placebo group.

"The benefit we saw was remarkably consistent across the individual components of the endpoint and in
all the major subgroups of patients," said Marc S. Sabatine, M.D., M.P.H., chair of the TIMI Study Group,
a senior physician in the Cardiovascular Division at Brigham and Women's Hospital and Harvard Medical
School in Boston, and the study's principal investigator. "Moreover, we followed patients for an average of
just under three years, and our event curves continue to spread out over time, suggesting that the benefit
continues to accrue over time."

After a myocardial infarction, standard practice calls for putting patients on a lifetime regimen of daily
aspirin to reduce the chance of another MI. Previous studies have shown a benefit in adding a second
antiplatelet drug like ticagrelor, from a class called P2Y12 inhibitors, but they investigated the additional
therapy for only a year, leaving unanswered the question of whether patients would benefit from
continuing this treatment longer.

The twice-daily 90-mg dose of ticagrelor is already approved for patients with acute coronary syndrome.
Researchers included a lower dose in this study, to study whether platelet inhibition needed two years
after a myocardial infarction might be different from what is needed two hours after a myocardial
infarction. Findings from a pharmacokinetic and pharmacodynamic substudy comparing the two dose
levels will be presented at a later date.

With blood thinners such as ticagrelor, bleeding is the major side effect, and excess bleeding was seen in
both treatment arms, though bleeding into the brain and fatal bleeding were not more common with
ticagrelor, Sabatine said. Dyspnea was more common with ticagrelor than placebo. Bleeding led to
discontinuation of ticagrelor in about 7 percent of patients on the study drug, and dyspnea led to
discontinuation of the study drug in about 5 percent of patients on the drug.

"Efficacy was virtually identical with both ticagrelor doses," Sabatine said. "Risk of bleeding and dyspnea
tended to be, as predicted, a bit more with the 90-mg than the 60-mg dose, but the trial wasn't designed
to compare those two dose levels."

"Now that we have the evidence, when faced with a patient who has had a myocardial infarction, based
on these data, | would continue treatment with ticagrelor as long as the patient tolerated it," Sabatine said.

AstraZeneca sponsored the trial and provided a grant to Brigham and Women's Hospital. Sabatine has
received honoraria from the company.
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PROMISE: BEIKCTE B \— KLU RAA ¥ MR 10 AL RO TEHE B (R [News01]

R MU (T B astanlet Uz
PROMISE: CT angiography does not reduce hard clinical endpoints but promotes
better care planning [News02]
DIMERIRT T 7 05— 2B I ET
ERTLSNDENNENT D

QIR BIEREZHE TARE I BBV ARTARCEEMCTREZHRTL AR T ER LS
FKRBDEFD B TIIRE THAH . QRBDL VW EE IS LILITRECLE 21T B [News03]

RN BICIICTIRE DT HMEAN T NSL ) THAL DB FEAE RS 5 64= American College PO DEGOMETIFZNET D
of CardiologyF X &4 T# % 341, New England Journal of MedicinelZ35# X 417-.
PROMISENA T /L4 # STEBIROR BOBE % 72X (40 B8 SR R [News04]
IR T 53110, 008A 0 BE TR LY L. K EIIEHIKCTEH (CTA R EE PCSKOPIEZRODRAAVEINNE

ZNTBBE T T LSBT bz TOHD B | IR AEAIIR E CEF AT O ER, BT [News05]
II—RELIAZBFBEFREDONTND) £% T /20 RITAD— RV FTA VN THAHTE il SN  Ljmm —

. CHIRE. AT & BHEE - L N B3 PIL CBE M 274, L A RRE LA LS 0
LR ECH B OERBETIN 72T DEDREDRATRLYL DVLDHDRLTY
FHAYNIHWTUL, CTAO T 2595 L ER THh-7, [News06]
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Patients with symptoms of heart disease have similar outcomes in terms of death and major cardiac conditions regardless of whether they undergo [New509]

a functional stress test or a computed tomographic scan, but the scan may be better at ruling out the need for subsequent tests and procedures in TAVR(‘: tg(:ﬁﬁb \5n5ﬁrst-ln-ﬁeldﬂiﬁ
patients who are free of heart disease, according to research presented at the American College of Cardiology's 64th Annual Scientific Session in

San Diego. j 1 ) W —@ﬁ%ﬁ'liﬁ‘?ﬂ&) ‘5*17—2

The PROMISE trial is the first-ever randomized controlled trial to compare clinical outcomes in patients receiving functional stress testing or
computed tomographic angiography (CTA) to check for signs of cardiovascular disease. It also provides the first data to inform clinical guidelines on [Newle]

the use of these tests, according to the authors. — . o L
TEENERZDERIEMIICE U TSRS

The study included a total of 10,003 patients who visited 193 health centers in the United States and Canada. Participants had no prior diagnosis of cJ: D EE@?@%

coronary artery disease but had new symptoms that made physicians suspect they might have heart disease. Nearly all had at least one

cardiovascular risk factor such as high blood pressure, diabetes or a history of smoking.

Half were randomly selected to receive a heart CT scan. The rest received a functional test—either an exercise electrocardiogram, stress [Newsl 1]

echocardiography or nuclear stress test. All of these tests have been in common use for a decade or more but functional tests and CTA have never S ° Py N — — =
before been compared head-to-head in terms of clinical outcomes. ) &’r} \Z%Eﬂ‘] (#ﬁ'ﬂ—*1tzj_/ ~&ED :E)ESZ"I"ED\
RIiFCHD

The study showed no differences between patients receiving a CTA and those receiving functional heart tests in terms of the study's primary
endpoint, a composite rate of death, heart attack, major procedural complications or hospitalization for chest pain. At least one of these outcomes
occurred in roughly 3 percent of patients in both groups during more than two years of follow-up. [Newle]

However, some secondary endpoints, including the level of radiation exposure and the rate of subsequent procedures that did not reveal significant %fllﬁﬁﬁfr\iqld)le/—*} 3 ‘/g)ﬁ %ﬁ'l‘i
heart disease, favored computed tomographic angiography.

Authors said these results are important because current clinical guidelines leave the selection of tests for patients reporting symptoms such as N 13

chest pain or shortness of breath largely up to physician and patient preference. [ EeWs ] .

A . . y B . . . DAREBEFT7ZATIO>KDENT—FIL
Until this study, we have essentially been guessing on decisions about which initial test to use for this huge population of patients who need N - < RO

evaluation for cardiovascular symptoms,” said Pamela Douglas, M.D., the Ursula Geller Professorship for Research in Cardiovascular Diseases at 7j l/_‘/ﬂ /@ﬁh‘%&@@}(@%

Duke University and the study's lead author. "Our study shows that the prognostic outcomes are excellent and are similar regardless of what type of
test you use, but there are some indications that computed tomographic angiography might be the safer test with fewer catheterizations without

obstructive disease and lower radiation exposure when compared to nuclear testing." [News 14]

Akey strength of the study is that it offers a reflection of current medical practice, rather than an idealized view. %HZESZ’?’MH%@) L—?’-)[E[lﬁﬂﬁfﬁ\i(l (3:
"Unlike most trials where medical care is very tightly controlled, this study was designed to represent real world care," Douglas said. "The health ﬁ§'l‘$(;§ﬂ&)5md:(’\

centers that collected the data were responsible for interpreting the tests and doing appropriate patient follow-up."

The 3 percent rate of_death. myocgrdial infarction, major procedur_a! complications or hospitgliz_a‘tion for chesy pain seen in both groups was lower [NewslS]

than expected, especially considering the fact that most study participants had two or more significant heart disease risk factors, were middle aged IEE(:A: O:E\E%HEJJ?J\WTFE(C/EW@'%

or older and symptomatic. The relative benefit of CTA compared to functional testing held steady across different patient subgroups as defined by
age, gender, race and cardiovascular risk factors. Although there was a significantly lower rate of death and non-fatal Ml after one year of follow-up
in patients receiving a heart CT scan, for reasons that are unclear, this difference was not sustained in the second year, study authors said.

[News16]
"The event rate in itself is intriguing, because no previous studies have closely tracked and adjudicated the rate of adverse events in this patient 4 — = TS R e =
population,” Douglas said. "These outcomes are so good given widespread use of medications like statins and aspirin. It does raise the question of STEMIE%fI%(Li‘j L/J‘Eéml EH?ESZWI(E»’?@_C
whether we can identify a group of people who actually do not need to be tested.” 2‘0—5

After their initial non-invasive test, about 10 percent of study participants underwent at least one cardiac catheterization procedure. The rates of
patients undergoing catheterization that failed to identify substantial narrowing were significantly higher in the patients receiving functional testing, at [N ewsl7]

4.3 percent, compared to 3.4 percent in the patients who had received a CT scan.
SAPIEN 3/ D30 HEHHESR (IR

In addition, at three months patients receiving heart scans received significantly lower radiation exposure than patients who were given a nuclear
stress test as their first diagnostic test.

Douglas said the bottom line for patients is that if the primary concern is avoiding serious adverse heart problems such as death, heart attack or
hospitalization, heart CT scans and functional tests are both excellent options. For lower-priority concerns such as avoiding subsequent tests and
procedures or avoiding radiation exposure, CTA appears to be a slightly better option.

Douglas said the team plans to further investigate outcomes for different subgroups of patients to determine whether different groups might benefit
from different testing approaches.

The research team also analyzed the financial implications of the data in terms of medical costs and reimbursements, which will be presented
separately.

The study was funded by the National Heart, Lung, and Blood Institute of the National Institutes of Health.
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LD HS

SCOT-HEART: CT angiography promotes better care planning and may reduce risk
for future myocardial infarction

BENMRCTERS (CTA) DIE A UIRE bR LA S Y ATUICL R TR L BB T
EERASLY) EEREICERT T LV BY) LB IRE AR IOU I L DB FEAE R/ 64E
American College of CardiologyF R & & THZ X4, Lancet| 3§ I 1 7=, T # kR B
(CAD) 4 5 b ARG <L) kR L7-314,146 AD BB HSR I 74 DI R ¥ 7=, CAD. CAD
(CLBBCIERE N F LR B TII R\ X0 BB R D4, 4,146 AD BB & B IR ELR
D&HFT-ICTAR A S bt THRATINABECZE (T LSBT L/, CTABED25%
HZDORBEZICEL LI E T INDISH L ARES TEICB T 5T DE&1ibTH 1% T
Ho720 T DIEDHREZTEIICTABEN15% TR B I -/DITK L, I o — LB BT 4%
DENEG IO T 0 1% Th-7-. CTARZ T 72 BB DRI23%H F /- B BT R U TERNER B
NE=DIF L, TV ha— VBT E W TUIb T 9 5% K B XN /-DL TH-7-. CTAREICLIT AL
R EFIRR(ME & 70

Use of computed tomography coronary angiography (CTA), coupled with standard care allows doctors to
more accurately diagnose coronary artery disease in patients presenting with chest pain, therefore,
leading to more appropriate follow-up testing and treatments, according to research presented at the
American College of Cardiology's 64th Annual Scientific Session. Data also showed a trend toward a
lower incidence of heart attacks among the group receiving CTA compared to usual care.

Many people presenting with angina end up suffering a cardiac event within a couple of years and need
timely intervention. At the same time, misdiagnoses of non-cardiac chest pain also leave one-third of
patients vulnerable to subsequent death from cardiovascular disease, so methods to improve the initial
diagnoses and treatments are critical, the authors said.

A total of 4,146 patients at 12 cardiology centers across Scotland who presented to the clinic with chest
pain due to suspected coronary artery disease were included in the study. Forty-seven percent were
given an initial diagnosis of coronary artery disease using standard protocols and 36 percent were given
an initial diagnosis of suspected angina due to coronary artery disease. The remainder were not
diagnosed with heart disease and likely had conditions such as indigestion or muscular pain. After this
initial visit, all 4,146 patients were then equally randomized to receive standard care—a cardiologist
consultation and exercise stress test—alone or in combination with CTA. Patients receiving CTA were
much more likely to be given a different diagnosis. All told, 25 percent of these patients were given a
different diagnosis after receiving this test compared to just 1 percent of patients who received standard
care alone.

The clarification of diagnoses resulted in two significant secondary endpoint measures. Plans for
subsequent testing were altered in 15 percent of patients receiving CTA compared with just 1 percent of
patients in the control group. About 23 percent of patients receiving the CT scan had a change in
treatment to correspond with the new diagnosis versus only 5 percent in the control group. There was no
difference between the groups in either symptom severity at six weeks or subsequent hospitalizations.

"There have been studies showing that CT coronary angiograms can accurately detect coronary artery
disease, but we wanted to move beyond that and ask whether this test is clinically relevant; that is, does it
change the patient's care and outcome?" said David E. Newby, M.D., Ph.D., British Heart Foundation
professor at University of Edinburgh, and chief investigator of the SCOT-HEART trial. "What was very
clear from the findings is it can help guide which test to do next, which procedures or drugs to give and
ultimately help prevent heart attacks."

Newby was surprised that after just 20 months of follow-up, there appeared to be a 38 percent reduction
in the number of myocardial infarctions (M) in patients who received a CT scan compared with the
control group (26 versus 42, respectively), suggesting that clarification of diagnosis and treatment plans
may lower the risk of future Mls. However, the rate of Ml in both groups was low and failed to reach
statistical significance. Researchers caution that further follow-up data are needed before any definitive
conclusions can be drawn regarding the effect of CT scans on cardiovascular outcomes. Still, they said
the data suggest that CT scans significantly clarify the diagnosis and lead to more timely focused
treatments, which may in turn affect cardiovascular outcomes.

Interestingly, while the use of CT scans appeared to boost the certainty of the diagnosis of angina due to
coronary artery disease, the overall frequency of this diagnosis was reduced. Newby explained this
occurred because they identified more incorrect diagnoses of angina due to coronary artery disease than
previously unrecognized cases of this condition.

"This means we were able to stop unnecessary treatments in the former, which are often given over a
lifetime and start new treatments in those now correctly diagnosed with coronary artery disease to
prevent future problems; hence the apparent reductions in heart attack," he said.

"The message to cardiologists is, if you see a patient in the clinic and you think there is any chance they
have coronary artery disease, consider doing a CT scan," Newby said. "It gives you a very clear answer,
and it will help manage the patients."

The study was funded by Chief Scientist Office in Scotland, with supplementary grant awards from
Edinburgh and Lothian's Health Foundation Trust and the Heart Diseases Research Fund.

This study was simultaneously published online in the Lancet at the time of presentation.
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CoreValve: Self-expanding TAVR widens survival advantage over surgery at two
years in high-risk patients

2FMDT—Ih b EEORFRARELR T 58RI BE BV TBTIRRERT—
TIVREIR A B ARAT (TAVR) | IARHEEY 10 FAT L) LI 2 R UBAL TN 2SUASRIN X
DR FEfER A 5 64= American College of Cardiology X % & T#& X417, CoreValve
U.S. Pivotal High Risk Triall<H\ V. Bl BIRATICL 527 D@\ \BE 4 TAVRE 72 34%
HEE) T FREFRATINLBECT 5 LB T SN2 1R Z DOFE T F (L, TAVREE30A IS
BT £5% T 72357 ALY P BIES -7~ TAVRICH T A 1L i R 12574 138 R L
TWBIUHBALY I N -— 2B DAL T RO 2 (TIR R L. 75 BB ILFR DB &
TIITAVREACE\ THMT8ELY4.8% % 25K ICIITAVREE B HE O T F Bt B H LVE
6.4%% H 7= BEHIRE T/ M RUEF - D I RFRA U MEIRR KA 7= I T FH IR
F(ITAVREHH11510.9%I < LFTEE T1316.6% THY . R LB /- Ik dn A
N MEIR I ITAVREED29. 7% Xk LS8 C1338.6% Tdh~7=0

Two-year data show a continued survival advantage for self-expanding transcatheter aortic valve
replacement (TAVR) over standard surgery in high-risk patients with severe aortic stenosis, according to
research presented at the American College of Cardiology's 64th Annual Scientific Session.

In the CoreValve U.S. Pivotal High Risk Trial, patients with a heightened risk of death from open-heart
valve replacement were randomly assigned to TAVR or the standard surgical procedure. Death rates at
one year were significantly lower for the 390 TAVR patients than for the 357 patients who had open-heart
surgery. Year two data include three more patients, two of whom received a smaller second-generation
CoreValve that wasn't available earlier.

"Survival is statistically better with TAVR and sustained at two years," said Michael J. Reardon, M.D.,
professor and Allison Family Chair of Cardiovascular Research at Houston Methodist Hospital and the
study's lead author. "We found that the survival advantage actually increases for TAVR—that the absolute
difference in all-cause death rates between the two groups has widened, with 4.8 percent more people
surviving with TAVR than surgery at one year and 6.4 percent more surviving with TAVR at two years."

The self-expanding device also had significantly lower rates for other endpoints. The rate of strokes was
10.9 percent for TAVR patients and 16.6 percent for surgery patients, and 29.7 percent of TAVR patients
had a major adverse cardiovascular or cerebrovascular event compared with 38.6 percent of surgery
patients. Results favored TAVR across all subgroups analyzed.

"Durability is an issue, and we saw no evidence of TAVR valve deterioration," Reardon said. "Effective
valve orifice and mean pressure gradients [measures of valve quality] were statistically superior with
TAVR at every time point during the trial."

Leaking around the new valve is one area where surgery consistently performs better than TAVR in
clinical trials.

"Moderate to severe paravalvular leakage with TAVR was low at one year at 6 percent and stayed low at
two years at 6.1 percent," Reardon said, noting that, unlike some other TAVR studies, leaks haven't had
an impact on mortality with this valve. "We had very few cases of moderate or more leaks, and this may
be why we don't see a mortality signal with leakage."

With these latest findings, Reardon sees reason to revisit current guidelines.

"This trial moves the field forward in that ACC/AHA guidelines state that TAVR is a reasonable alternative
to surgical valve replacement in high-risk patients, as judged appropriate by the heart team," he said.
"This trial's data suggest that TAVR with the self-expanding valve should be the preferred treatment in
patients with symptomatic severe aortic stenosis at increased risk from surgery.”

Acknowledging that these are early findings, he said that longer follow-up is needed to confirm that this
valve continues to demonstrate benefits over surgery. The CoreValve High Risk trial will follow patients for
five years.

This clinical trial was funded by Medtronic, Inc. Reardon serves on Medtronic's advisory board but
receives no personal funding from the company.
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DEFLECT lll: #+ B OLRISERES BT 2819 57 YR TREUE LT [News01]
DEFLECT III: Device that deflects particles dislodged during valve replacement MIOFHICBI 9 SRS ENSH Uz

improves outcomes
[News02]

DIMERIRT T 7 05— 2B I ET

BERTLSNDENNENT D

1777 — T VR B BRI (TAVR) T DRARBRER T £ SIRer St S3RERAY 77 A X3 BE

NRSMEFELVREERIAIT 2R ET 5L) THELDNRIET VT LALRI TAD [News03]

FHaEy 1o kE R A 55 64= American College of Cardiology R &2 T#& I #117-. DEFLECT FO DESOME IFZHET D
M4 TINSBEWCGREI AT M XTriGuard| 3, IR~ D3 DD MmE —BFEY T Ay 274

VE—TEITULY) A EUTREOHHHAMEL i £ 28Xt STAVREL U OFEHT & O [News04]

RIS R 7 FBIB XL B LI FHA VXN, 83AD BH T O THAX AT R LA PCSKOPIEZRODRAAVEINNE

REMBLPHMEIRE SN/ TAVRIZTEME TOE R L FERB R E LB LU

ERE( TR ELE NIRRT, 207 SRR EET [News05]

2BIFBIIMAMREREZ 1 L1752 &D

1322.2% CTHY) T Mo —ILEETIE31.6% Th-7- AL T R(LT/ M RBET2.2% THY). Tk aE
T— LB TII5.3% Th-7- MFEFELVERDBRDH ST /IR ELH T ELDOHH (S
BALTIL. 77 M RBET2.2% THY) I Ma—ILBF T5.3% Th-7= [News06]
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[News07]
EEIRCTIER 2 zm t D

[News08]

@ CoreValveD2FDEAIEN R SN
[News09]

TAVRE EEB(CRVLBNBfirst-in-fieldik

An investigational device that deflects debris away from the brain during transcatheter aortic valve

replacement (TAVR) seems to improve in-hospital safety outcomes and cognitive scores at discharge, T ILS—EEIEN RSN
according to preliminary findings from a small randomized study presented at the American College of
Cardiology's 64th Annual Scientific Session. [News10]

== MG g o — P E3 /523t
The valve replacement procedure dislodges minute particles from the clogged valve, freeing them to float S EMTOSRDEFRISMLICBI L CHUS AR

through the bloodstream. Much of this debris travels "downstream" from the heart, but about a quarter of KDELZETHD

the debris moves "upstream" to the brain, where it can trigger a stroke or other damage. These

microscopic scraps are a likely contributor to the high stroke rates seen up to a year after TAVR and to [News11]

’;Sscrt}:?nr;rates of subclinical brain injury—damage less severe than a stroke that can affect mental I ) SAFM IR T R D BRED
RIiFTHD

TriGuard, the device being studied in this trial, the DEFLECT Ill trial, was designed to reduce the risk of

brain damage during TAVR and other procedures that release potentially hazardous debris by covering [News12]

the three arteries that lead to the brain with a temporary mesh shield. [EERFHDT I L —> 3 > OERE

Preliminary data are available for 83 patients with complete in-hospital safety and efficacy measures.

Thirty-day data are being gathered and are expected to be reported in May. Target enrollment for the trial [News13]

is 86 patients recruited from 15 centers in Europe and Israel. DALBEITZ=AYO D EBEHFT—TIL

7IL—23>DiEMEERIFCHD

The novel device demonstrated benefit on several endpoints in this small patient population. For
in-hospital procedure safety, defined as a hierarchical composite of major adverse cardiovascular and

cerebrovascular events up to seven days after TAVR, the rates were 22.2 percent for patients with the [News14]
device and 31.6 percent for patients in the control group. SRRSO L —F> AR A (2 (%
BRMEERH SN

Death rates from all causes were 2.2 percent for the device group and 5.3 percent for the control group.
For both stroke and life-threatening or disabling bleeding, rates were 2.2 percent for the device group and

5.3 percent for the control group. No safety concerns were seen in two categories: rates of acute kidney [News15]
injury were 2.2 percent for the device group compared with 0 for the control group—one patient vs. none; SHECKDIUEEI ARSI T3

and rates of major vascular complications were 15.6 percent for the device group and 15.8 percent for the
control group.

[News16]
"Protecting the brain has become a priority to improve our patients' outcomes, and this is a new focus in STEMIEHFE (T3 USSR MBI ITZET
interventional cardiology," said Alexandra J. Lansky, M.D., director of the Yale Cardiovascular Research »3d
Program, Yale School of Medicine and the study's lead author. DEFLECT Ill is the first multicenter
randomized clinical trial of a brain-protection device.
[News17]
Lansky said patients in the protected group performed better than the control on two cognitive tests, the SAPIEN 3iUMiEiFD30H EHHIESR (KL

Montreal Cognitive Assessment, which takes a broad look at all domains of neurocognition, and the
Cogstate test, a computerized assessment of mental processing. Diffusion weighted MRI, used as a
surrogate endpoint for subclinical brain injury, showed that fewer patients in the device group had new
brain lesions and that the volume of the lesions was lower than in the control group.

Patients will be followed for 30 days, and all neurocognition and weighted imaging measures will be
repeated at that point to determine whether the early benefits continue. The FDA has approved a
definitive Investigational Device Exemption trial called REFLECT, which is expected to start enrollment
during the second quarter of 2015.

This trial was sponsored by Keystone Heart Ltd. Lansky has a minor ownership in the company.
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Transradial approach safer for most catheter-based procedures in patients with
acute coronary syndrome

BN TR (ACS) B | X LR BIMGE R 2 74T AR M8 DR B EA BT LT
3 EB KA DD T 7O —F 24T 7= R B AP TR DY R 75 B A&H 7L DRF
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Patients with acute coronary syndrome undergoing a coronary angiogram had a significantly lower risk of major bleeding
and death if their interventional cardiologist accessed the heart using a transradial rather than transfemoral approach,
according to research presented at the American College of Cardiology's 64th Annual Scientific Session and
simultaneously published online in The Lancet. Study authors said the results should prompt a re-evaluation of clinical
guidelines and that the arm should be the preferred approach for most catheter-based heart procedures.

The study did not show a significant reduction in one of its two primary endpoints, a composite rate of death, myocardial
infarction (MI) or stroke 30 days after a catheterization procedure. However, the second primary endpoint, which included
those events plus major bleeding, showed a significant reduced risk in patients randomized to the radial approach, rather
than the femoral approach. In addition, patients receiving a catheter via the groin faced a significantly higher risk of death,
which was driven by increased bleeding complications in these patients, the study authors said.

"| believe the evidence from our study should compel a switch to the radial approach as the preferred method," said Marco
Valgimigli, M.D., Ph.D., associate professor of cardiology and senior interventional cardiologist at the Erasmus University
Medical Center in the Netherlands and the study's lead author. "I hope that a new generation of interventional cardiologists
will be specifically trained in the radial approach and that more medical centers will build up their expertise in this
procedure.”

The study is the first large trial to show radial access improves patient outcomes and that it reduces dangerous bleeding
beyond the bleeding that can occur near where the catheter is inserted.

"This study shows that interventional cardiologists who are experienced with the radial approach have nothing to lose and
everything to gain by using the arm as the access point for these procedures," Valgimigli said. In addition to improving
outcomes, the radial approach can also save on medical costs because it typically results in a quicker recovery and shorter
hospital stay, Valgimigli said.

The study randomized more than 8,400 angiogram patients at 78 hospitals in four European countries to receive
angiogram via the arm or the groin. All study participants had acute coronary syndrome.

Patients receiving radial access suffered major bleeding, death, Ml or stroke within 30 days in 9.8 percent of cases as
compared to 11.7 percent in those receiving femoral access. The difference was largely attributable to major bleeding,
which occurred in 1.6 percent of patients receiving radial access and 2.3 percent of patients receiving femoral access, and
death, which occurred in 1.6 percent of patients receiving radial access and 2.2 percent of patients receiving femoral
access.

Study authors attributed the fact that the study did not meet its other co-primary endpoint to a higher-than-usual bar for
statistical significance, a result of the inclusion of two co-primary endpoints in the study rather than only one. The study
found no differences with respect to rates of Ml or stroke.

Interventional cardiologists have typically favored catheter access through the groin because it involves a larger artery that
is less prone to spasm, an event that can limit the ability to move medical equipment through the catheter. Although the
artery in the arm is closer to the surface and thus easier to access, the artery's smaller size makes the radial approach
more technically difficult and requires the use of smaller equipment.

Because the radial approach is more difficult to perform, the study showed the hospital's level of experience with this
method had a substantial impact on patient outcomes. To build the level of experience necessary to maximize the benefits
of the radial approach, a given surgeon should use the radial approach in at least 80 percent of cases, Valgimigli said.
However, the femoral approach is still appropriate for certain types of procedures that require the use of larger equipment,
such as transcatheter aortic valve implantation (TAVI).

The study, called the Minimizing Adverse Hemorrhagic Events by Transradial Access Site and Systemic Implementation of
AngioX Program (MATRIX), also tested the effects of the anticoagulant drug bivalirudin. Those results are being reported
separately.

The study was funded by the Gruppo ltaliano Studi Emodinamica (Italian Society of Interventional Cardiology), which
received research grants from the Medicines Company, the maker of Bivalirudin, and the medical device company Terumo.
The study was designed and conducted by Valgimigli and co-investigators.

ACC2015%%

[News01]
MESDEESHICRE Y BassEiEne Iz

[News02]
DIERURT T7 045 —%#E8TBTET
BTSN ZEMENNTS

[News03]
MO DESOMERIFZNET D

[News04]
PCSKOBREZEDERNE T

[News05]
28I AU/ MRS EZ 1FA E1T S 2 &D
Bt

[News06]
CTAEHEEIMRE(C K DERIF(FRE CH D

[News07]
EEIRCTIER 2 zm t D

[News08]
CoreValveD2FDEAIEN R SN

[News09]
TAVRE EEB(CAVSNBfirst-in-fieldhi
T+ )L —DBERENRHSNIZ

[News10]
RIS DZFRIBHMLIC R U (iR
FDELZETHD

[News11]
)\ )RR R T > b KD BRED
BIFCcHd

[News12]
{BIgAFittha 7 T L — 3 > a4

[News13]
DAREEEITF=ATOLDEHFT—TIL
7IL—23a>0EMMEBRIF CHD

[News14]

BERZRAMEFD) L—F > MAeFRZAC (&
BRAEEERHSIRN
[News15]

E(C R DILEHE ARSI D

[News16]
STEMIBHFE (O UseRMER AT dZ 2T
»d

[News17]
SAPIEN 3iUMidizFD30HAEHESR(HE

News10




ACC2015

PR FRIFRZT VM) ERBED RIFTHS
(Abstract 408-14) ACC201 5%%

BEST: SRBHMR R 5 TRIM A AHIHRALLTRROBEERET | (enso1]

% MIEODERS I R Bt REh ISz
BEST: Coronary artery bypass graft surgery still best option for treating multivessel
coronary artery disease [News02]
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HHLDRI T 155FH . #64EAmerican College of Cardiology s X & & THZ X4, New PO DESOMEGLFZNET D
England Journal of Medicine# > 74 VhRIC#H B I 41 7-, Bypass Surgery Versus

Everolimus-Eluting Stent Implantation for Multivessel Coronary Artery Disease (BEST) b [News04]
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Despite the advent of a new generation of stents, patients with multivessel coronary artery disease who

received coronary artery bypass grafting fared better than those whose arteries were opened with balloon T+ )\ —DEFEENRHSNIZ
angioplasty and stents in a study presented at the American College of Cardiology's 64th Annual
Scientific Session and simultaneously published online in the New England Journal of Medicine. [News10]

SRR Ty — P
The findings echo past studies, which have shown patients with multiple narrowed arteries have better ORISR DZFRIEMLICRI L CHRIS RS

outcomes with coronary artery bypass grafting (CABG) than with angioplasty. KDELZETHD
In the new study, patients receiving angioplasty with the new stents had a 47 percent higher risk of one of [News11]
the outcomes identified as a primary endpoint in the study: death, heart attack and subsequent procedure e e N POTRY
to clear blocked arteries, as compared to patients who received bypass. The study reinforces current I\ \‘Zfﬁﬂq(d:%ﬁ*lﬂﬁZj-/ ENIRSRd A
guidelines, which recommend bypass surgery for treating patients with substantial narrowing in multiple BiFcHd
arteries.
o ) ) ) ) [News12]
"Based on our data, CABG is still the preferred option for multivessel disease," said Seung-Jung Park, [EERFHDT I L —> 3 > OERE

M.D., a cardiologist at Asan Medical Center in Seoul, South Korea, and the study's lead author. "We had
thought that previous trials may have been limited by their use of first-generation drug-eluting stents, but

these results show CABG still leads to better outcomes." [News13]

The stud lled the B! S Vi E li Eluting Stent Implantation for Multi | CFEBEEF=ATO S OEDT—FIL
e study, called the Bypass Surgery Versus Everolimus-Eluting Stent Implantation for Multivesse —— >, =~ N4z -

Coronary Artery Disease (BEST) trial, is one of only two randomized controlled trials to compare bypass 7L =23 DN HEBREF TS

to angioplasty since the introduction of everolimus-eluting stents, a new generation of drug-eluting stent.

The trial's findings align with those from the previous study, called Synergy between PCI with Taxus and [News14]

Cardiac Surgery (SYNTAX). BRSO —F > MARBRZSHC (3

BIEFERH SR

The study included 880 patients treated at 27 hospitals in four countries. All patients had multivessel
coronary artery disease and were determined to be equally appropriate candidates for either angioplasty

or bypass. Half of the patients were randomly assigned to receive angioplasty with everolimus-eluting [News15]

stent and half received bypass surgery. Patients were tracked for an average of more than 4.5 years. SHECKDIUEEI ARSI T3

"During this relatively long-term follow-up, angioplasty was associated with a significant increase in the

incidence of the death, myocardial infarction and target vessel revascularization, a difference that was [News16] ~

mainly attributed to the higher rate of target-vessel revascularization in the angioplasty group,” Park said. STEMIEHFE (T3 USSR MBI ITZET
5D

Death, heart attack or a subsequent procedure to clear blocked arteries occurred in 15 percent of patients
in the angioplasty group and 11 percent of patients in the bypass group. In addition, the researchers
found patients receiving angioplasty were twice as likely to need repeat revascularization and more than [News17]

1.8 times as likely to have a heart attack as patients who received bypass. SAPIEN 3iUMiEiFD30H EHHIESR (KL

The study was terminated earlier than planned, limiting its statistical power to detect differences in
individual outcomes instead of only composite outcomes. The early termination was due to slow
enrollment, thought to be a consequence of the rapid spread and increased appeal of a new angioplasty
technique called fractional flow reserve during the later part of the study enroliment period.

The angioplasty procedures in the BEST and SYNTAX studies were guided by the medical imaging
technique angiography. Fractional flow reserve, by contrast, allows surgeons to more precisely assess
the condition of the arteries based on the pressure of blood as it flows through them and has been
associated with better outcomes for angioplasty. A new study is currently underway to compare outcomes
from bypass to angioplasty using fractional flow reserve in patients with multivessel coronary artery
disease.
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Ablation during mitral valve surgery reduces atrial fibrillation episodes for at least a
year

BB FMIATFICT 7 L—2 3V RRATIN 2B M) B |3 ABTE AT DA EFRATS
NERBEBICHUANZDRIFMOLEEERAF)D LD/ L DRI T ARERDFE64E
American College of Cardiology /X &4 T#%& 3 #1. New England Journal of Medicine7
YA RRISIHIR I M=o DRI T4 | IAETEA-TFIN L HAT S5 RAE 260 A LAZTE A TN 3 4R
FAMBMB R FHLIMIBY T 7 L —2 2> ORBFATECT V5 LSBT 72 X5 74 50m
HL BT IR IE S MBI T H L O\ T 7 L—2 a U IB A F T 2 584T
IN-RE DI B63%7 146, 124 A DBk & CUBEBE) 8 L\ et 72Dkt L TR
FMDLERATIN - RBE DI EINLDEE S TUH I TR LT >72D(329% Th-
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N—ZA—F)— 3R OAL TN BY S LREEN25EE D 7. CDEDEBIITEATHY . X5
WA EH LR THb,

Patients with atrial fibrillation who received ablation while they were already undergoing undergoing mitral
valve surgery had fewer episodes of atrial fibrillation a year later compared to patients who had the valve
surgery alone, according to a study presented at the American College of Cardiology's 64th Annual
Scientific Session and published online in the New England Journal of Medicine at the time of
presentation.

The patients who received ablation along with mitral valve surgery had no more deaths, adverse cardiac
events or hospitalizations than patients who only received the valve surgery alone, but they were more
likely to require a pacemaker.

The study, which included 260 patients within the Cardiothoracic Surgical Trials Network, a clinical
research network involving 20 U.S. and Canadian hospitals, is the first appropriately powered randomized
clinical trial to assess the use of ablation in patients already undergoing mitral valve surgery. Half of the
patients were randomly assigned to receive mitral valve surgery alone, while the other half also received
surgical ablation. All of the study participants had persistent or long-standing persistent atrial fibrillation
and were undergoing surgery to repair or replace the heart's mitral valve.

Of the patients who received ablation and mitral valve surgery, 63 percent were free from atrial fibrillation
at six and 12 months after surgery, while 29 percent of patients who received mitral valve surgery alone
were free from atrial fibrillation at those time points.

"Although surgeons are widely performing ablation at the time of mitral valve surgery, there is a great deal
of variation with regard to when it is done, how it is done and which patients receive it," said Marc Gillinov,
M.D., the Judith Dion Pyle Chair in Heart Valve Research at Cleveland Clinic and the study's lead author.
"We sought to conduct a well-designed randomized controlled trial to answer fundamental questions
about whether this procedure is successful and how it is best done."

In the absence of strong clinical guidance regarding the use of ablation with mitral valve surgery, the
decision is left largely up to physician preference, Gillinov said. About two-thirds of surgeons currently
perform ablation during mitral valve surgery for patients with persistent atrial fibrillation, while one-third do
not.

While the patients receiving ablation were significantly more likely to be free of atrial fibrillation six and 12
months after surgery, the study showed no significant differences in rates of death, adverse cardiac
events or hospitalization. Patients receiving the mitral valve surgery alone reported a slightly lower quality
of life because more of these patients said they still experienced daily atrial fibrillation a year after the
surgery.

"l think what this shows is that, in the mitral valve surgery patient who has persistent atrial fibrillation, you
will achieve better rhythm control by performing ablation, without any increase in mortality or other
adverse cardiac events," Gillinov said.

However, the analysis also revealed one potential downside to including ablation with mitral valve
surgery. Patients receiving the ablation along with the mitral valve surgery were 2.5 times more likely to
require the implantation of a pacemaker in the year following their surgery. The reason for this difference
is unknown and warrants further study, Gillinov said.

Because there are several tools and techniques physicians can choose when performing surgical
ablation, researchers decided to randomly assign patients receiving the ablation to either pulmonary vein
isolation or a biatrial Maze lesion. The analysis showed no significant differences in the outcomes for
patients undergoing the two procedure types, though a larger study would help to elucidate any
differences, Gillinov said.

Because patients have only been tracked for one year, the results do not yet provide a clear picture of the
full spectrum of potential differences in cardiovascular outcomes. The researchers will continue to track
patients to assess any long-term differences in survival, hospitalization, stroke and other outcomes.

The National Institutes of Health and Canadian Institutes for Health Research supported the design and
conduct of the trial.
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ICD or CRT-D treatment plus catheter ablation lowers risk of death in patients with
heart failure and atrial fibrillation [News02]

DMERURD D709 —EERTBET
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#8%564= American College of Cardiology$F/RE S THREIN/2. CDRITAILT R L S DE(GOMNE IR ENET S
B ER MEALR REE) S (ICD) £7/:13M E X — v 7 # AT HEA 2R R fe #) 55

(CRT-D) DU SIS THREZ T T B BH200ARY LR R, BEIIH7 —F LT T [News04]
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Among patients with heart failure and atrial fibrillation, those who underwent catheter ablation were less

likely to die, be hospitalized or have recurrent atrial fibrillation than patients taking the antiarrhythmic drug T ILS—EEIEN RSN
amiodarone, according to a study presented at the American College of Cardiology's 64th Annual
Scientific Session. [News10]

== MG g o — P E3 /523t
Catheter ablation was most successful in procedures where ablation was required in other areas in S EMTOSRDEFRISMLICBI L CHUS AR

addition to the pulmonary vein, researchers said. KDELZETHD

Heart failure and atrial fibrillation often co-occur and are two of the most common heart problems in older [News11]

adults. In the new study, 71 percent of patients treated with catheter ablation were free of atrial fibrillation, e e N POTRY
the study's primary endpoint, after two years of follow-up, while only 34 percent of patients who took I\ \‘Zfﬁﬂq(d:%ﬁ*lﬂﬁZj-/ ENIRSRd A
amiodarone were free of symptoms at that point. BiFcHd

"Even when it is effective, Amiodarone often needs to be discontinued after a while due to serious [News12]

long-term side effects," said Luigi Di Biase, M.D., Ph.D., a cardiologist and electrophysiologist at St. [EERFHDT I L —> 3 > OERE

David's Medical Center and the Albert Einstein College of Medicine at Montefiore Hospital and the study's
lead author. "Our study suggests that in patients with heart failure and atrial fibrillation, catheter ablation is

an effective alternative treatment that can help patients avoid or discontinue this drug to reduce the risk of [News13]
these long-term side effects.” DALBEITZ=AYO D EBEHFT—TIL
The study included just over 200 patients treated in eight European and U.S. hospitals. All patients had - >, o~ Ruszs -
heart failure, atrial fibrillation and either an implantable cardioverter defibrillator (ICD) or cardiac 7L =23 DN HEBREF TS
resynchronization therapy with defibrillator (CRT-D).
[News14]
The researchers randomly assigned half of the patients to undergo catheter ablation and half were ERRTIED) L —F > IARBREMT T (&
treated with Amiodarone. B AR SR
In addition to having a higher rate of freedom from atrial fibrillation, participants who underwent catheter
ablation also had lower rates of hospitalization and mortality during the two-year follow up. Thirty-one [News15]
percent of patients receiving ablation were subsequently hospitalized compared to 57 percent of patients SHECKDIUEEI ARSI T3
taking amiodarone. Eight percent of patients receiving ablation died during the course of the study
compared to 18 percent of patients taking amiodarone.
[News16]
Di Biase said the type and extent of the ablation procedure had a marked impact on the procedure's STEMIEHFE (T3 USSR MBI ITZET
success rate. 53
"If the ablation is limited to the pulmonary vein alone, the success rate goes down—almost to the level of
the amiodarone treatment,” Di Biase said. "The highest success rates were for procedures in which other [News17]
areas (in addition to the pulmonary vein) were ablated.” SAPIEN 3iUMiEiFD30H EHHIESR (KL

The specific areas that benefit from additional ablation depend on each patient's individual condition. In
addition, many patients in the study required more than one ablation procedure to achieve freedom from
atrial fibrillation.

Di Biase said another limitation of the study is that not all hospitals have the experience and equipment
necessary to properly perform catheter ablation. As a result, the advantage of ablation over amiodarone
might not be as dramatic outside of top-tier hospitals. Further research would help to track the
procedure's effectiveness in a broader variety of circumstances.

There was no external funding for this study.
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TOTAL: Routine thrombectomy during angioplasty associated with no clinical benefit
and may increase risk of stroke
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EMTTH 7= AR AL PR BT TAI N D72,

A technique used to clear blood clots from arteries to the heart in about 20 percent of patients undergoing
angioplasty appears to increase the risk of stroke without providing the intended benefit, according to a
study presented at the American College of Cardiology's 64th Annual Scientific Session and
simultaneously published online in the New England Journal of Medicine.

The TOTAL trial, which included more than 10,000 patients undergoing angioplasty in response to a
severe myocardial infarction (MI), randomly assigned half of the patients to receive angioplasty alone and
half to receive angioplasty with manual thrombectomy, in which the surgeon uses a syringe to create
suction to remove clots. Mechanical thrombectomy, an approach that uses machinery to create the
suction, was not tested.

After six months of follow-up, researchers found no differences between patients who received
angioplasty alone versus those who also received manual thrombectomy in terms of the study's primary
endpoint, a composite of the rates of cardiovascular death, subsequent heart attack, cardiogenic shock
and the most severe category of heart failure.

"The message from this study is that thrombectomy should not be used as a routine strategy," said Sanjit
Jolly, M.D., associate professor and interventional cardiologist at McMaster University, Hamilton, Ontario,
Canada, and the study's lead author. "Given the downsides we observed, the findings suggest
thrombectomy should be reserved as a bailout therapy to be used only when an initial angioplasty
attempt fails to open up the artery."

In the study, bailout thrombectomy was performed in 7 percent of the patients assigned to receive
angioplasty alone.

Thrombectomy is an additional technique that can be combined with angioplasty in which the cardiologist
creates suction to remove blood clots from the artery. It has been thought that removing clots in this way
could reduce the likelihood of subsequent heart attacks or other problems. Current guidelines leave it to
physicians to decide whether to routinely perform thrombectomy during angioplasty or use it only as a
backup strategy in cases where the angioplasty fails to open the blockage.

The rate of cardiovascular death, subsequent MI, cardiogenic shock and the most severe category of
heart failure was 6.9 percent in the group receiving thrombectomy and 7 percent in the control group, a
difference that was not statistically significant. In addition to revealing no differences in the composite
primary endpoint or the individual components of this endpoint, the analysis also showed no significant
differences in the study's secondary endpoint, which included the primary endpoints plus stent
thrombosis, an often-fatal condition in which a clot develops in an artery that has been propped open with
a stent, or the need for revascularization, a second surgery to clear or bypass the coronary artery.

The study showed a statistically significant increase in stroke in the thrombectomy group. It is possible
that removing a blood clot from the heart could increase the risk that the clot will be lost during the
removal process and eventually travel to the brain, causing a stroke, but this explanation would likely
apply only to strokes that occur soon after the procedure, Jolly said. The relatively small number of
strokes observed in the study within 30 days — 33 patients, or 0.7 percent, in the thrombectomy group and
16 patients, or 0.3 percent, in the control group — leaves open the possibility that the finding was due to
chance alone.

The researchers saw no difference in outcomes based on the size of the blood clots, despite previous
speculation that the procedure might be particularly beneficial in patients with larger clots.

"There are still open questions that aren't resolved by our study, and this procedure could still be
beneficial for a small subset of patients," Jolly said. "Clearly, for patients who fail an initial angioplasty
attempt, thrombectomy may be very important and is really the only way to open up the artery. We did not
design the trial to test the effectiveness of selective or bailout thrombectomy.”

Previous smaller studies have suggested benefits of routine thrombectomy or showed mixed results, but
these studies involved fewer patients and some were limited to a single hospital. This study included
patients from 87 hospitals and 20 countries.

"Our findings illustrate the importance of doing large trials," Jolly said. “There are many things in clinical
practice that we believe are beneficial but need to be tested in large randomized trials. Only by doing this
can we be certain of what helps patients and move the field forward."
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Sustained weight loss in obese patients significantly reduces the burden of atrial
fibrillation

P E10%BE LB DB faE) B LR E L0 /- B TN, CO—/REY 7003
BREICRHICOAY BbIN VEHERGIEZ T RS HEL DRI T AFERH H64E
American College of Cardiology% 2 T# %X 41, Journal of the American College of
Cardiology# > 74 VHRICIGBI N/ T & LIZBEHFI7) = 7 DB 355 AERAAN
ARSI 2 FBIF 72, RY 7 1 B 4GEE . B0 2 B EmbL o mey %8 L
TN 2o PHAFIE AR E R10%A LBE L7 B D45% L U3~9%BE L7 B D22%
B FRXCEYFE TR AT B QF R IRS o\ IR EE X L7, B E 2 3%:R i
ThHh-1-RBEDIL. INLDEREL T IHIERE w72 F 3D T 7 13% Th-7- REBLTD
BRBEAES DL FIRO XL HOIRER S 5% ERBA-BE L. COL) LR ERE)
DU -1 BEITHNCRRERE BROEER)20ETH-7=,

Obese patients with atrial fibrillation who lost at least 10 percent of their body weight were six times more
likely to achieve long-term freedom from this common heart rhythm disorder compared to those who did
not lose weight, according to a study presented at the American College of Cardiology's 64th Annual
Scientific Session and simultaneously published online in the Journal of the American College of
Cardiology.

The study is the first to track the long-term effects of weight loss and the degree of weight fluctuation on
atrial fibrillation burden. Patients who lost more weight and maintained a more stable weight over four
years showed marked reductions in atrial fibrillation burden and severity, the study's primary endpoints.

"Previous studies have shown that weight management can reduce atrial fibrillation symptoms in the
short term and improve outcomes of ablation," said Rajeev Pathak, M.D., a cardiologist and
electrophysiology fellow at the University of Adelaide, Adelaide, Australia and the study's lead author. "We
sought to shed light on the long-term outcomes of sustained weight loss, the effects of the amount of
weight lost and the impact of changes in weight over time."

"We found that sustained weight loss is achievable in obese patients and that it can significantly reduce
the burden of atrial fibrillation," Pathak said. "Weight loss also led to favorable changes in cardiovascular
risk factors such as high blood pressure, obstructive sleep apnea and diabetes, along with improvements
in the structure and function of the heart.”

Researchers enrolled 355 participants in a dedicated weight loss clinic and tracked their health annually
for an average of four years. All participants were obese and had atrial fibrillation at the start of the study.
To encourage weight loss, the clinic used a motivational, goal-directed approach that included three
in-person visits per month, detailed dietary guidance, low-intensity exercise, support counseling and
maintenance of a daily diet and physical activity diary.

Participants returned to the clinic annually for a health exam and atrial fibrillation monitoring. To assess
the frequency, duration and severity of symptoms, patients completed questionnaires and wore a Holter
monitor for seven days. An echocardiogram was also conducted to assess the volume of the left atrium
and the thickness of the left ventricular wall.

After an average of four years, 45 percent of patients who lost 10 percent or more of their body weight
and 22 percent of patients who lost 3 to 9 percent of their weight achieved freedom from atrial fibrillation
symptoms without the use of any atrial fibrillation surgery or medication. Only 13 percent of patients who
lost less than 3 percent of their body weight were free of symptoms without these treatments. Even with
the use of surgery or medication, those who lost more weight were substantially more likely to achieve
freedom from atrial fibrillation symptoms.

Sustained weight management and a linear weight loss trajectory were also associated with greater
freedom from atrial fibrillation. Patients who lost and then regained weight, causing a fluctuation of more
than 5 percent between annual visits, were twice as likely to have recurrent rhythm problems than those
who did not experience such fluctuations.

Weight loss was also associated with significant beneficial structural changes in the heart and significantly
improved other markers of heart health including blood pressure, cholesterol and blood sugar levels. In
an analysis that took all of these factors into account, patients who lost at least 10 percent of their weight
were six times more likely to achieve freedom from atrial fibrillation than patients who lost less than 3
percent of their weight or gained weight.

Patients with permanent atrial fibrillation, a previous ablation or a severe medical illness were excluded
from participating in the study. While the researchers used standardized procedures and follow up to
reduce bias in the patient selection and evaluation process, all patients voluntarily opted to participate in
the weight loss program and this may contribute to some level of bias, Pathak said. Future studies that
involve a more diverse patient population could help to further refine understanding of the relationships
between obesity and atrial fibrillation.
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STEMIBEESR | K AFEREY o 740 — T 7MLk DA 9 =XV 5 OBk [News01]

DR B BB MU IR B astialet Uz
Proactive follow-up procedure in STEMI survivors may reduce need for future
intervention [News02]

DMERURD T 705 —%ZEE T DET
. R TSN DENEINT D
ST LR UAFHEE (STEMD) DBEEER LERO TSI REEE T 5B E LT niTHERE

EZBTUILL) BB R AFRODEHRAOL BN BRHA ST R HDLDFTE [News03]

fEFR4°. F64EAmerican College of CardiologyF R &2 THE I M7= ¥ = fn B R AT 14 PO DESOMEGLFZNET D
%75 L-STEMIBHF627 AN ABEN LT +0—T v 7GR E7- (IR AN E2BKIT LM
ITBREHATINABHCT V5 LSBT b=, B 50060 L OIRE BL U 7T [News04]
BILOBORBEMN) SRBELH LT 2o PI27H R LI AR BB R EZ T - BEDLT% PCSKOPHEHRDRMEIENIE

DYF EIND I E TR AMTE 72137 A SR FHTD /- BN L DIk L, 5T 2 M fT BT %

BT BB BT OB LT 55% T f-o MIB L UTE T OB S 122 T2 [News05]

2BIFBIIMAMREREZ 1 L1752 &D

Thoto FEIDMEHRITEE CHENE L BHOI b, BBLLIZA0NR LD BHHE i
BnfT AR EE RN, SOBRELT RN MATERMTE (D A OB S 18
B BT BN F2h T MIBERILE T - T EELITE TS, [News06]
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[News07]
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@ [News08]

CoreValveD2FDEAIEN R SN

Patients who experience an ST segment elevation myocardial infarction (STEMI) and suffer from

substantial narrowing in multiple heart arteries may benefit from receiving angioplasty in constricted

arteries not affected by the MI, thereby reducing the need for future angioplasty, according to research [News09]

presented at the American College of Cardiology's 64th Annual Scientific Session. TAVR & &EBICHV SN Bfirst-in-fieldAi
— HENER A =

The study is the largest prospective, controlled trial to evaluate whether patients should receive TS —ORBIENRHENIZ

preventive angioplasty, also known as complete revascularization, after receiving emergency angioplasty

in response to an MI. A total of 627 STEMI patients in Denmark who survived an initial angioplasty [News10]

procedure were randomized to receive either standard follow-up care or complete revascularization two EEifoSES2DZERIEMIICET U CelEEARY

days after the emergency procedure. EDEELTHS

After an average of 27 months, 17 percent of the patients who received standard care returned for

unplanned angioplasty or bypass surgery compared to only 5 percent of the patients who received [News11]

complete revascularization. Rates of MI and death were comparable between the two groups. )\ )\ ZFEMIFRRT> b DBRGEN
RIiFTHD

Of the patients who returned for unplanned angioplasty, more than 40 percent of patients in both groups
were considered urgent revascularizations.

[News12]
"Our results show that it is safe to do a complete revascularization in this particular patient population,” (EERFENThDI7IL—> 3 >0
said Thomas Engstrem, M.D., Ph.D., senior consultant at the University of Copenhagen and the study's
lead author. "We think this approach should be implemented in the guidelines, as it may help patients
avoid returning for future angioplasty in an urgent manner." [News13] .
IDAREBEFT7ZATIO>KDENT—FIL
While this approach was found to reduce the likelihood of unplanned angioplasty or bypass, the study I L— 3> 0O ARIFCHD
authors were surprised to find there were no significant differences in rates of death or repeat MI.
"The neutral impact from complete revascularization on death and repeat heart attacks is informative for [News14] ~ ~
physicians [because] if their patients have other risk factors, like poor compliance with dual antiplatelet BERZRAMEFD) L—F > MAeFRZAC (&
medical therapy or a need for complex angioplasty that may lead to unsuccessful results, a more BREFERHSNL
conservative approach can be taken without increasing the risk for death or MI," he said.
About 40 percent of STEMI patients are found to have narrowing of other coronary arteries in addition to [News15] .
the one with the blockage that caused their MI. Multivessel disease can substantially increase the risk of TRE(C KD EHED AR SR 3D
death and other cardiac events, such as repeat M| or need for urgent angioplasty. According to the study
authors, there is no consensus regarding treatment of multivessel disease; therefore, approaches to [News16]

reduce the risk are needed.

STEMIBHEE (X Uss MBI ZET

The trial, which took place in Denmark, included patients who underwent successful angioplasty for Hd
STEMI and had multivessel disease with narrowing of at least 50 percent, as well as a fractional flow
reserve of less than 0.80 measured with a guide wire-based procedure that can accurately measure [News17]

blood pressure and flow through a specific part of the coronary artery. .

. gnaspecticp aren SAPIEN 30 D30 B EHHIER(HEL
The results add to mounting evidence showing preventive revascularization to be beneficial in certain
patients.

Engstrgm said research is needed to look into whether or not complete angioplasty can be conducted
earlier than two days post-STEMI. The researchers' rationale for this timeframe—two days after the initial
procedure—was to let the patient's body recover and to allow for more accurate identification of arteries in
need of angioplasty.

The study was funded by the Danish Agency for Science, Technology and Innovation and the Danish
Council for Strategic Research.

News16



ACC2015

SAPIEN 3B D308 & HHIE F | 24K\
(Abstract 404-14) AC02015!|§§

PARTNER Il S3: £ =R TAVRI AT AIFE TR AP HL U B B R AIRER AR [News01]

PARTNER Il S3: Third generation TAVR system associated with low mortality, stroke MIEDEHICEI T 2 ExsEhS sz
and paravalvular regurgitation

[News02]
DIERURT T7 045 —%#E8TBTET

SAPIEN 3 UfEA- 378 T b aE o 5L U B AR A B RO A LA LN EF MO & BTSN B EMAENT S

VR BEITB W TUEL FAFHFE )R BE BTV E R DR O RAE RS

#64E American College of Cardiology® & T#%& X472, PARTNER Il S3b71 7L T4, [News03]
AT IR A B VL= VARFRS AT LA R DL RAR THASAPIEN 3HEF\ /4% 7 S DOEFIOMEHTRENET S
7 —7 LR Bk A B AR (TAVR) D30B D)7 3Tl L7 &) R 7 11 S F TR RE L RS
FUR R BHEEEIAITNMA, FHEE)R 7 BHEI0T6 AN ZDH LT AR TERER [News04]
17720308 RAZE T K | 34535 | &L A RAE R IR BFLLIAIL% ThHY A B0 H B H AR PCSKOFREZRDREANERNE
(I TH7 BT RILTR7BETC2.2% THY ., FER)RIBETLIN% Ch-T=0 %) XIBED [News05]
FCRDLA%EL U F )R 7BEDOTEERND0.9%4  SHRBAETE Th-720 %) R 7 BH D ews ol . P
RaZE e SE 21 5% T ). I 50.99%I LS RHEE DRRE Tt 0 H R 7BHZBIT T 2RV U I MRRGAE 1L LTS 2
BETHEN2 6% LU1% Th-F=FEE bIL, DR RIZ0BMOF—7 T XD At
ISRIADEIA LR THHLIALT 5, [News06]
CTAL HERRRIR B C K D8RR FEE THD
[News07]
@ EEIRCTIER 2 zm t D
[News08]
The SAPIEN 3 heart valve demonstrated lower death, stroke and paravalvular leak rates than earlier CoreValveD2FDEAIEN R SN
generation devices in patients at high risk for surgery and showed encouraging results in
intermediate-risk patients, according to research presented at the American College of Cardiology's 64th
Annual Scientific Session. [News09]
Transcatheter aortic valve replacement (TAVR) is approved for patients with severe aortic stenosis whose TAVRE ESICHLNSITBArStin-fieldfi
health profile makes them ineligible or high-risk candidates for surgery. This trial, called PARTNER Il S3, TV —DRmEN RO SN

evaluated 30-day outcomes with the SAPIEN 3 valve, the latest modification of the balloon-expandable

system used in these procedures. This is the first presentation of large-scale data for the third-generation [Newle]

device and the first report of outcomes in intermediate-risk patients in the United States. o " st
e ENMERZDZERIEMLICBE U CHElFREZRSE

In addition to the study's 583 high-risk or inoperable patients, 1,076 intermediate-risk patients were EOEZETHS
treated with the new device. The death rate was 2.2 percent, or 13 patients, in the high-risk group and 1.1
percent, or 12 deaths, in the intermediate-risk group. Heart-related deaths accounted for 1.4 percent of

the mortality in the high-risk group and 0.9 percent in the intermediate-risk group. High-risk patients had a [News11]
stroke rate of 1.5 percent, 0.9 percent of them disabling; in the intermediate-risk group, those rates were “ e . C—— =0
2.6 percent and 1 percent, respectively. g;; / \;EF"T‘] (FHMEARRT> hL D TR
ToHd

"The 30-day mortality rates were extremely low, stroke rates were approximately 1 percent in both groups
and significant paravalvular regurgitation was rare," said Susheel Kodali, M.D., director of the Heart Valve
Center, Columbia University Medical Center/New York-Presbyterian Hospital, New York City, and a [News12]
co-principal investigator of the study. "Death and stroke rates have been decreasing with every B4 T2 7L —3>0E%
modification of the SAPIEN system." BT I —23> alE
Major vascular complications occurred in about 5 percent of high- and intermediate-risk patients, a [News13]
reduction of two-thirds compared with the first-generation SAPIEN system. Other clinical events also were N = N e —
reduced from results in previous SAPIEN studies, including myocardial infarction in 0.5 percent of :L\T@%%(JT\XQ“D/J:DEﬁT—T)b
patients, injury to the aortic area called annular rupture in 0.3 percent and coronary obstruction in 0.3 I L— 3> 0O ARIFCHD
percent. A new permanent pacemaker was implanted in 13 percent of high-risk patients and 10 percent of
intermediate-risk patients, a slightly higher rate than with earlier balloon-expandable valves. N 14]

EWS
Paravalvular leak has been associated with poorer outcomes after TAVR. The third-generation model SRRt —F> AT
used in this study was modified with an outer skirt designed to reduce leak by sealing gaps around the Eﬁ’ﬁkﬁ; %03“’ \}/Eﬂﬁﬁiﬁﬂ"(;
valve. With the new device, 3.7 percent of patients had moderate leak and 0.1 percent had severe leak. BRMEEERHSIVRN
By comparison, currently approved devices have rates of moderate or severe paravalvular leak in the
range of 10 to 20 percent. [News15]
Other alterations allow the valve to be delivered with a smaller catheter, increasing the percentage of SREICKDILEHEI AR SR 95
procedures that can be performed via the femoral artery, a route preferred because of better outcomes.
When transfemoral delivery is not possible, the route is generally through the ribs. N 16]

EWS
"For the first SAPIEN devices, we were able to use the less invasive transfemoral approach in about 60 7 =3 = A A e <
percent of patients," Kodali said. "For SAPIEN 3, more than 90 percent of procedures can be STEMIBHEE (O3 Lse MBIk 28T
transfemoral.” oD
One-year data for high-risk patients with the new device will be available later in 2015. Longer-term N 17
outcomes for the intermediate-risk patients treated with the new device will be compared with the [News17]
intermediate-risk surgical patients in the PARTNER IIA trial once the two-year endpoint is reached. SAPIEN 30MEFRD30H S HAESR (KL )

Patients will be followed for five years.

"We needed to see if we've solved the valve leakage issue before we move to lower-risk patients," Kodali
said. "Although we have to wait for longer-term data, what we've seen thus far makes us excited about
those data and what they'll show."

Kodali emphasized that these are 30-day data and that longer-term follow up is required.

Edwards Lifesciences sponsored the trial. The hospital conducts training programs for the company, and
Kodali receives compensation from the company for travel related to the trial.

Special note: Michael Davidson, a surgeon from Boston and one of the original PARTNER clinical trial
investigators, was killed in January at the age of 44 by the son of a former patient. ACC and the
PARTNER trial team dedicate this presentation and journal paper to his memory.

News17



