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Restriction of carbohydrates increases incidence of atrial fibrillation
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Low-carb diets are all the rage, but can cutting carbohydrates spell trouble for your heart? People getting
a low proportion of their daily calories from carbohydrates such as grains, fruits and starchy vegetables
are significantly more likely to develop atrial fibrillation (AFib), the most common heart rhythm disorder,
according to a study presented at the American College of Cardiology's 68th Annual Scientific Session.

The study, which analyzed the health records of nearly 14,000 people spanning more than two decades,
is the first and largest to assess the relationship between carbohydrate intake and AFib. People with AFib
are five times more likely to have a stroke than people without the condition. It can also lead to heart
failure.

Restricting carbohydrates has become a popular weight loss strategy in recent years. While there are
many different low-carbohydrate diets including the ketogenic, paleo and Atkins diets, most emphasize
proteins while limiting intake of sugars, grains, legumes, fruits and starchy vegetables.

"The long-term effect of carbohydrate restriction is still controversial, especially with regard to its influence
on cardiovascular disease," said Xiaodong Zhuang, MD, PhD, a cardiologist at the hospital affiliated with
Sun Yat-Sen University in Guangzhou, China, and the study's lead author. "Considering the potential
influence on arrhythmia, our study suggests this popular weight control method should be recommended
cautiously."

The findings complement previous studies, several of which have associated both low-carbohydrate and
high-carbohydrate diets with an increased risk of death. However, while previous studies suggested the
nature of the non-carbohydrate component of the diet influenced the overall pattern observed, the new
study did not.

"Low carbohydrate diets were associated with increased risk of incident AFib regardless of the type of
protein or fat used to replace the carbohydrate," Zhuang said.

Researchers drew data from Atherosclerosis Risk in Communities (ARIC), a study overseen by the
National Institutes of Health that ran from 1985-2016. Of the nearly 14,000 people who did not have AFib
when they enrolled in the study, researchers identified nearly 1,900 participants who were subsequently
diagnosed with AFib during an average of 22 years of follow-up.

Study participants were asked to report their daily intake of 66 different food items in a questionnaire. The
researchers used this information along with the Harvard Nutrient Database to estimate each participant's
daily carbohydrate intake and the proportion of daily calories that came from carbohydrates.

On average, carbohydrates comprised about half of calories consumed. The Dietary Guidelines for
Americans recommend that carbohydrates make up 45 to 65 percent of total daily calorie intake.

Researchers then divided participants into three groups representing low, moderate and high
carbohydrate intake, reflecting diets in which carbohydrates comprised less than 44.8 percent of daily
calories, 44.8 to 52.4 percent of calories, and more than 52.4 percent of calories, respectively.

Participants reporting low carbohydrate intake were the most likely to develop AFib. These participants
were 18 percent more likely to develop AFib than those with moderate carbohydrate intake and 16
percent more likely to develop AFib than those with high carbohydrate intake.

Several potential mechanisms could explain why restricting carbohydrates might lead to AFib, Zhuang
said. One is that people eating a low-carbohydrate diet tend to eat fewer vegetables, fruits and grains—
foods that are known to reduce inflammation. Without these foods people may experience more
inflammation, which has been linked with AFib. Another possible explanation is that eating more protein
and fat in lieu of carbohydrate-rich foods may lead to oxidative stress, which has also been associated
with AFib. Finally, the effect could be related to an increased risk of other forms of cardiovascular disease.

Zhuang said that while the research shows an association, it cannot prove cause and effect. A
randomized controlled trial would be needed to confirm the relationship between carbohydrate intake and
AFib and assess the effect in a more ethnically diverse population. In addition, the study did not track
participants with asymptomatic AFib or those who had AFib but were never admitted to a hospital, nor did
it investigate different subtypes of AFib, so it is unknown whether patients were more likely to have
occasional episodes of arrhythmia or persistent AFib. The study did not account for any changes in diet
that participants may have experienced after completing the questionnaire.

The ARIC study is supported by the National Heart, Lung, and Blood Institute. Collaborating researchers
also received support from the National Natural Science Foundation of China and Natural Science
Foundation of Guangdong Province.
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Fitness may be more informative than traditional cardiovascular risk factors for
people older than 70
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Researchers have uncovered one more reason to get off the couch and start exercising, especially if
you're approaching your golden years. Among people over age 70, physical fitness was found to be a
much better predictor of survival than the number of traditional cardiovascular risk factors in a study being
presented at the American College of Cardiology's 68th Annual Scientific Session.

While hypertension, hyperlipidemia, diabetes and smoking are closely linked with a person's chance of
developing heart disease, these factors are so common in older people that the total number of risk
factors becomes almost meaningless for predicting future health, researchers said. The new study
suggests doctors can get a better picture of older patients' health by looking at how fit they are, rather
than how many of these cardiovascular risk factors they have.

"We found fitness is an extremely strong risk predictor of survival in the older age group—that is,
regardless of whether you are otherwise healthy or have cardiovascular risk factors, being more fit means
you're more likely to live longer than someone who is less fit," said Seamus P. Whelton, MD, MPH,
assistant professor of medicine at Johns Hopkins School of Medicine and the study's lead author. "This
finding emphasizes the importance of being fit, even when you're older."

Previous studies have shown that quitting smoking and controlling blood pressure, cholesterol and
diabetes can reduce heart disease risk. However, most studies of cardiovascular risk factors have
focused on middle-aged people, leaving a knowledge gap regarding the importance of these risk factors
in older people, Whelton said.

The team analyzed medical records from more than 6,500 people aged 70 years and older who
underwent an exercise stress test at a Henry Ford Health Systems-affiliated medical center between
1991 and 2009. They assessed fitness based on patients' performance during the exercise stress test,
which required patients to exercise on a treadmill as hard as they could. They divided patients into three
groups reflecting their fitness based on the number of METs (metabolic equivalents, a measure of
exercise workload) they achieved during the test: most fit (10 or more METs), moderately fit (six to 9.9
METs) and least fit (six or fewer METSs). For this study, the researchers grouped patients with zero, one,
two, or three or more cardiovascular risk factors.

On average, participants were 75 years old when they underwent the stress test. Researchers tracked
the patients for an average of just under 10 years, during which time 39 percent of them died. Over this
period, the researchers found higher fithess was associated with significantly increased rates of survival.
The most fit individuals were more than twice as likely to be alive 10 years later compared with the least
fit individuals.

In contrast, a patient's total number of cardiovascular risk factors was not associated with their risk of
death and patients with zero risk factors had essentially the same likelihood of dying as those with three
or more risk factors.

Whelton said the findings demonstrate that fitness level is an important indicator of an older patient's
health that doctors could benefit from considering more often. While an exercise stress test using a
treadmill or stationary bicycle provides the most precise way to measure fitness, doctors can also get a
general idea of a patient's fitness level by asking about their exercise routine.

"Assessing fitness is a low-cost, low-risk and low-technology tool that is underutilized in clinical practice
for risk stratification," Whelton said.

The study did not account for any changes in fitness level that the participants may have experienced
over time. However, previous studies have suggested that improving fitness can help improve heart
health, even late in life.

"People who aren't exercising or are sedentary would likely benefit from starting a routine of low- to
moderate-intensity exercise, though they should talk with their physician first," Whelton said.
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Highly anticipated trials show TAVR equal to or better than surgery across all risk [News02]
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Results from two studies featured at the American College of Cardiology's 68th Annual Scientific Session open transcatheter aortic valve replacement (TAVR) up to patients with aortic [NeWSOY]

stenosis at low surgical risk. Both trials were simultaneously published online in the New England Journal of Medicine at the time of presentation. Currently, TAVR is used for treatment ﬂz{z‘gu&”y |‘$ T RO— 7" j: = \,r XES 5 |'“

of severe aortic valve stenosis in patients at intermediate and high risk for complications associated with surgery. Results from these trials open the use of TAVR in low risk patients to a

class | guideline indication on par with surgery. %/ﬁ/}\ét}fé

In one trial, If. i aortic valve (TAVR) to standard open-heart surgery for valve replacement—this time in patients with severe aortic

stenosis who are considered low surgical risk—found no difference in the combined rate of disabling stroke or death from any cause at two years. These events occurred in 5.3 percent

of TAVR patients and 6.7 percent of patients undergoing traditional surgery. [N ews08

TAVR, which involves threading a replacement valve through a catheter in the groin or chest, is at least as safe and effective as surgery in these patients; these results echo what was S3s < . -
found in an earlier trial of intermediate risk patients, researchers said. AN 7OV VISBRERODET LIZEEIC
"We now have a minimally invasive procedure that is as good as or better than surgery, while at the same time allowing most patients to be out of the hospital within a few days and be ﬁ%ﬁf H>D

back to their normal activities within a week, and that's pretty important,” said Michael J. Reardon, MD, professor and Allison Family Distinguished Chair of Cardiovascular Research at
Houston Methodist Hospital and the study's senior author.

This randomized, prospacive study ncluded 1,468 patients with severe, symptomatio aortc stenosis from 86 centers in Australia; Canad, France, Japan, the Netherlands, New [NeWSOg]
Zealand and the United States who were deemed to be at low risk of surgery. Low risk was defined as a predicted 30-day mortality of 3 percent or less for 30 days post-surgery and was

based on a combination of clinical judgment from the local heart team and an independent screening committee. 2Ty |\ vt |_1§(D % % L_ SULVTDA PT)E EF‘ ﬂ:

A total of 725 patients received TAVR with one of three types of self-expanding devices and 678 patients underwent surgical aortic valve replacement (SAVR) with bioprosthetic surgical \Y =
valves. The TAVR arm of the trial started with first- and second-generation valves (3.6 percent received CoreValve and 74.1 percent Evolut R); the new third generation Evolut Pro valve 3_ é - t- ‘b Ct D %T&t] E& = 3_ é
was introduced late in the trial and was implanted in 22.3 percent of patients enrolled

Both groups were well-matched in terms of baseline characteristics such as hypertension, coronary disease and lung disease. Unlike earlier intermediate- and high-risk trials that N 10
included a 50-50 split of men and women, this trial was two-thirds men and one-third women. Reardon said this might be because women tend to be smaller, require smaller surgical [ ews ]

valves at surgery and are deemed at higher surgical risk iy =, - .
PCUC BT B EBEIRT 70— F & ABRENR

At 30 days, TAVR was statistically superior to SAVR in terms of the combined rate of all-cause mortality or disabling stroke (0.8 vs. 2.6 percent). Taken by itself, death at one month was. — o — = y

not statistically diflerent between the groups, but there were fewer for TAVR; deaths occurred in 1.3 percent of surgical patients and 0.5 percent of TAVR patients, which Reardon said is 7 7O—FCIZEEFERICEALTUIEETHS

Ginically meaningul. TAVR patients aleo had significantly betier qualty of 6 and hemodynamics at 50 days, which are important factore, especially in yoLnger, more active pationts.

"TAVR beat surgery at 30 days for mortalty or disabling stroke, qualiy of lfe and time in the hospita. In other words, you're more kel to be alive without a disabling stroke, get out of

the hospital sooner—in half the time—and have a better quality of life one month after getting a new valve," Reardon said, adding that hospital stays were twice as long for patients [NeWSll]
undergoing surgery than they were for TAVR, 6.2 days vs 2.6 days on average. "The mean age of patients in this study was 74, so while this is still not a young group of patients, many

of them are very active and whether it be in their professional or social ives, getting back to full range of daily activiies i very important to them.” IDREX I T 2 IMEEROKZOI/ESEADYID

By 12 months, TAVR was still superior to open heart surgery for major stroke, occurring in 0.8 percent of TAVR patients and 2.4 percent of surgical patients. TAVR had lower rates of 22 3BT

all-cause mortality (2.4 vs 3 percent), but it was not statistcally significant. Hospitalization for heart failure occurred in 3.2 percent of TAVR patients and 6.5 percent of surgical patients at f N

one year.

"At one year, patients with TAVR were more liely than surgery patients to be alive, without a disabling stroke and without a hospital admission for heart failure,” Reardon said [N ewsl?

Quality oflfe assessments were done using the Kansas City Cardiomyopathy Questionnaire (KCCQ), allowing patients to repor their functional ability and wellness. This was performed

at baseline, one and six months, and yearly thereafter. For the KCCQ, & five.point increase is considered a small improvement in quality of life, 10 points is moderate, and 20 points is ET L TEOARRICE WTE =4 LVADIXERF
large. Patiénts receiving TAVR reported significantly better quality of fe, 20 vs. 9.1 at one month post-procedure. By one year, both TAVR and surgery had similar improvements in

quality of lfe, 22.2 and 20.9, respectively. #LDODBHFICTS

Based on an analysis of echocardiograms, Reardon said there was some indication that the TAVR valve worked better; TAVR had a better orifice (2.2 cm2 vs 2.0 cm2) and lower mean
gradients than surgery at all time points in the trial. Similar to earlier studies, TAVR has more pacemakers and more moderate to severe paravalvular leak. The TAVR group also had

major vascular injury, including dissection, cardiac perforation or access site injury. There were more cases of atrial fibrillation, transfusions and acute kidney injury in the surgery arm. News13

"We've now looked at a broad risk spectrum of patients—those at high, intermediate and low surgical risk—and these series of trials have shown that TAVR is better than or as good as =4t el Snes SN 2
surgery in terms of disabling strokes and deaths from all causes. When we look at secondary outcomes of quality of life and functional recovery, these seem to favor TAVR at this point," IEJI%IE}; F XA 3%?] (=4 L:\Jm =21 ~%zER
Reardon said. "Given this data, it now seems reasonable to consider moving TAVR in low risk patients to a class | guideline indication on par with surgery for patients with severe aortic (:;}EE’J »IH3

stenosis.”

Reardon said this and PARTNER 3 are probably the final trials that will randomize TAVR against surgery given the positive outcomes and patient preference for less invasive therapy. His
team plans to follow patients for 10 years, which should yield important long-term data about TAVR compared with surgically implanted valves, as well as the valves themselves. They N 14
will also do a cost-effectiveness analysis. ews

Akey study limitation is the relatively short follow up time. Because patients with bicuspid aortic valves and those with anatomic incompatibility for TAVR valves were excluded, as were Fzﬁﬁéjﬁé % ﬁ -3_ 5 # @{%@ L;QO L % E&%
ERS)

patients needing other major cardiac surgical procedures such as mitral valve repair, researchers cannot say how these patients might fare.
The study received funding from Medtronic.

In a second trial among panems wlth severe, symptomatic aortic stenosis who were at low surgical risk, transcatheter aortic valve replacement (TAVR) using the SAPIEN 3 valve

compared witt reduced the primary endpmnt of death, stroke and re-hospitalizations by 46 percent at one year, according to data from the latest [NeWSlS]

PARTNER il presented at the American Gallege of G 68th Annual Scientific Session. In addition, the rates of death from any cause, stroke and repeat hospitalizations R

independently favored TAVR at 30 days and at one year, researchers said. %—C 0) /L‘\f"‘ JJ:L_;(-‘T L/%g @,r \/g —_~ s/y 3 \/
S\

Unlike open surgery, TAVR involves threading a replacement valve through a catheter in the groin. TAVR is currently approved by the U.S. Food and Drug Administration (FDA) for the Y g

treatment of severe aortic valve stenosis in patients at intermediate and high risk for complications associated with surgery. b z\gabtj‘f Li& kl \

PARTNER 3 is the fifth randomized trial of the PARTNER series of studies, which collectively includes over 9,000 patients with severe aortic stenosis, a problem that occurs when the
valve in the heart's main artery doesn't open fully, forcing the heart to work harder to pump blood. The earliest trials evaluated TAVR in the "sickest" patients—many of whom cannot be N 16
treated with surgery—with subsequent research moving down the spectrum of risk. This study was performed in patients at low surgical risk, which comprise the majority of patients who [ ews

are candidates for surgery to have their aortic valve replaced CardioMEMSt > H — IZ AP % U IS

"This is a landmark study because it involves 80 percent of the people who are currently being treated with surgery for aortic stenosis. Our hope was that TAVR would be non-inferior or ~_~/J \ -k
comparabl to surgery, and we were surprised o find an almost 50 percent reduction In the primary endpoint, from 15.1 percent in the surgical group to 8.5 percent with TAVR. said TR T3

lartin B. Leon, MD, director of the Center for Interventional Vascular Therapy at New York-| Presbytenan/()olumbla University Irving Medical Center, professor of medicine at Columbia
University Vagelos College of Physicians and Surgeons and lead author of the study. *This is beyond anything we could have expected, mostly because surgery is so good in treating
aottic stenosis in these low risk patients.”

[News17]

PARTNER 3 included 1,000 patients with severe aortic stenosis at 71 centers i the U.S. and several other countries with over 95 percent of patients enrolled at U.S. sites. Participants .
were carefully screened to be low risk for either TAVR or surgery and were randomly assigned to receive the SAPIEN 3 TAVR valve, the newest generation technology, or surgical valve HEICH VTSR EOEL & T
replacement. Compared with the earlier PARTNER trials with intermediate- and high-risk surgical patients, this low-risk group was younger (73 years on average), had fewer co-morbid =KD VI IR

conditions and had fewer symptoms. There were also more men than women enrolled (67.5 percent vs. 32.5 percent, respectively). ¥

The primary endpoint was the combined rate of all-cause death, any stroke and re-hospitalizations (those related to the valve, the procedure or heart failure) at one year after the
procedure.

"Taken by themselves, each component of the primary endpoint also favored TAVR, which is confirmatory evidence of the outcome," Leon said.
Atotal of 16 patients died during follow up. Of these, 11 were in the surgery group and five were in the TAVR group, so the one-year mortality rate was 1 percent for TAVR and 2.5

ercent for surgery. Twenty patients suffered a stroke, 14 of which occurred i the surgery group (3.1 percent) and six in TAVR (1.2 percent). Patients in the surgical group were also
more likely to go back to the hospital compared with those in the TAVR group (11 percent and 7.3 percent, respectively).

Several secondary endpoints were also analyzed. The length of hospital stay was reduced from seven to three days with TAVR. Patients in the TAVR group also had more rapid 30-day
functional recovery based on six-minute walk tests and other self-reported quality of life measures.

urgery eventually catches up to TAVR in terms of functional recovery and quality of life, but it takes several months," Leon said. "TAVR is a less invasive procedure, so we expect an
earlier return to normal daily activities compared with surgery. There has also been an evolution of TAVR technology, increased operator experience and enhanced procedural
techniques, all of which combine to lower complications after TAVR especially in the lowest risk patients.”

Post-operative or new onset atrial fibrillation was found in almost 40 percent of the surgical patients compared with only 5 percent of those receiving TAVR. Major vascular complications
were similar between the groups, as was the need for new permanent pacemakers (4 percent after surgery vs 6.5 percent after TAVR). However, Leon said that the incidence of new left
bundle block was higher with TAVR, which may be a predictor of needing a new pacemaker in future. Moderate or severe paravalvular leaks, leaks around the valve, were similar in the
two groups.

"The results of this trial in low risk patients indicates that the choice of TAVR versus surgery for severe aortic stenosis should be independent of surgical risk profile assessments,"” Leon
said. "The combined rate of death and disabling stroke at one year was only 1 percent with TAVR, which was an unexpectedly favorable outcome. Based on these findings, the choice of
TAVR versus surgery should be a shared ecision-making process that respects patient preferences and considers some of the knowledge gaps, especially in treating young patients.”

There are two major limitations to the PARTNER 3 trial, First, the data are limited to one-year follow-up and longer-term follow-up is needed to be certain that the transcatheter valves
are as durable as surgical valves. The patients in this trial will be followed for 10 years. Second, certain patients were excluded in this study, such as patients with bicuspid aortic valve
disease and those with poor anatomy such that the valve couldn't be threaded through the femoral artery in the groin.

The study was funded by Edwards Lifesciences.
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Transcatheter valve replacement safe in those with unusual valve anatomy

WAL RFRERFER THRE TN RBR KA RE B UL BT —T LK
Ak F B (TAVR) BT RO T RIIFF THEN MEFOHE(LGZ /7L
American College of Cardiology's 68th Annual Scientific Session TH & X417, B 225 b
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FIR—RARBEICHE VT TAVR 25T AU DE HETEM T LD TH A,

Compared with patients who had a typical tricuspid aortic valve, patients with a more unusual bicuspid
aortic valve had a similar rate of death but a higher likelihood of stroke after undergoing a transcatheter
aortic valve replacement (TAVR), according to research presented at the American College of
Cardiology's 68th Annual Scientific Session.

While most people are born with a tricuspid aortic valve, some are born with two of the flaps fused
together, creating a bicuspid valve. This is the most common congenital anomaly of the heart, present in
up to 1 percent of the general population.

The study, which focused on patients for whom open heart surgery would pose an intermediate or high
risk, bolsters the case for performing transcatheter aortic valve replacement (TAVR) in those with a
bicuspid valve who suffer from stenosis, researchers said.

"Based on this study, patients with bicuspid aortic valve stenosis who are at intermediate or high risk for
open heart surgery can be safely treated by balloon-expandable TAVR with an acceptable risk," said Raj
Makkar, MD, associate director of Cedars-Sinai Heart Institute and the study's lead author. "Our study
supports the notion that carefully selected patients with bicuspid aortic stenosis can avoid surgery and be
treated with this less invasive option."

Previous studies have shown TAVR to be better than or as good as conventional surgery for patients at
high and intermediate cardiovascular risk, which typically includes older patients and those with multiple
health problems. Research is underway to determine whether TAVR's benefits extend to younger and
often healthier people, in whom open heart surgery is less risky.

Determining TAVR's risks and benefits in people with a bicuspid aortic valve is key to answering this
question because a bicuspid valve is the most common cause of aortic stenosis in younger patients.
While some previous studies have examined TAVR in those with a bicuspid valve, they were smaller and
used older types of replacement valves. Most TAVR trials have excluded patients with bicuspid aortic
stenosis, leading to a paucity of data in this patient population.

For the new study, researchers analyzed data from the STS/ACC TVT registry of more than 80,000
patients who underwent TAVR between 2015 and 2018. They matched 2,691 patients who had a bicuspid
valve with an equal number of patients with a tricuspid valve based on 25 variables and compared
outcomes between the two groups.

Rates of death from any cause were similar between the two groups at 30 days and one year after the
procedure, with 2.6 and 2.4 percent of those in the bicuspid and tricuspid groups, respectively, dying
within 30 days and 10.8 and 12.1 percent of those in the bicuspid and tricuspid groups, respectively,
dying within a year. There were also no significant differences between the two groups in terms of how
well the replacement valve functioned.

Patients with a bicuspid valve showed a 50 percent higher risk of any type of stroke at 30 days, which
occurred in 2.4 percent of these patients compared with 1.6 percent in the tricuspid group. While this is a
significant difference, the stroke rate of 2.4 percent is still considered relatively low, according to the
researchers.

"The results indicate that survival, stroke and valve function were very acceptable and similar to tricuspid
aortic stenosis, which is the more common type of aortic stenosis," Makkar said.

While procedural complication rates were low overall, patients with a bicuspid valve were significantly
more likely to have their procedure converted from TAVR to open heart surgery due to problems
encountered during the procedure, which occurred in 0.9 percent of those in the bicuspid group and 0.4
percent of those in the tricuspid group. Makkar said that further research is needed to understand why
these complications were more common in those with a bicuspid valve.

"Using a CT scan prior to the procedure to predict which bicuspid valves should be triaged to surgery
rather than TAVR is a crucial area of research," Makkar said.

The study included only patients who were considered at intermediate or high risk for open heart surgery.
Determining the risks and benefits of TAVR in younger, lower-risk patients with bicuspid aortic stenosis
would require a randomized trial, Makkar said.
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CLEAR: Statin add-on may offer another option for reducing LDL in high risk patients
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Patients at high risk for a myocardial infarction or stroke who took an investigational drug in addition to a statin had
significantly lower LDL cholesterol after 12 weeks compared to similar patients who took a placebo in addition to statin
therapy, according to research presented at the American College of Cardiology's 68th Annual Scientific Session.

LDL cholesterol levels in patients who received the investigational drug, known as bempedoic acid, were reduced by 17.4
percent after 12 weeks of treatment and the reduction was sustained at 52 weeks of treatment, compared with patients
who received a placebo, with no differences in overall adverse effects, including serious adverse events and muscle-related
side effects, said Anne C. Goldberg, MD, professor of medicine at Washington University School of Medicine in St. Louis
and lead author of the study.

"These findings—taken together with other recently reported results of large randomized trials of bempedoic acid—indicate
that this agent may add to the armamentarium of treatment options for high- risk patients with atherosclerotic
cardiovascular disease whose LDL cholesterol remains uncontrolled despite taking a maximally tolerated statin," Goldberg
said.

Studies have shown statins to be highly effective at lowering cholesterol levels and reducing the risk of a myocardial
infarction or stroke. These drugs work primarily by blocking an enzyme that the liver uses to make cholesterol, but they also
inhibit cholesterol production in muscles. Some patients develop muscle pain and must limit the statin dose they take, or in
some cases, discontinue taking a statin to avoid this side effect. About 10 percent of patients taking high-dose statins
experience muscle pain as a side effect, Goldberg said.

The Blood Cholesterol Guideline published in 2018 by the ACC and the American Heart Association recommends treating
patients with atherosclerotic cardiovascular disease (ASCVD) with the highest tolerated dose of a statin, with the goal of
reducing LDL cholesterol levels by at least 50 percent.

Bempedoic acid also blocks the liver from making cholesterol, but unlike statins it does not block cholesterol production in
muscles. For this reason, Goldberg said, researchers think that bempedoic acid may be less likely than statins to cause
muscle pain and thus may promote further reduction of LDL cholesterol levels in patients who must limit their statin doses
or not take a statin at all because of this adverse effect.

Atotal of 779 patients were enrolled in the study. Their average age was 64 years and more than 60 percent were men. At
study entry, all patients had LDL cholesterol levels of at least 100 mg/dL and were already taking the highest tolerated dose
of a statin. A subset of 77 patients was not able to tolerate any dose of a statin.

In addition to ASCVD, 80 percent of the patients had high blood pressure and 30 percent had diabetes. Six percent had
familial hypercholesterolemia, which causes high LDL cholesterol and elevates risk for a heart attack from an early age.

Patients were randomly assigned to take either bempedoic acid 180 mg tablet once a day or an identical placebo tablet
once a day as an add-on to the statin they were already taking. Because this was a double- blind study, neither the patients
nor their doctors knew which one they received. Two-thirds of the patients received the study drug and one-third took the
placebo.

The study's primary endpoint was the percentage change in LDL cholesterol levels after 12 weeks. Patients continued to
take the study medications for a year so that researchers could monitor the safety of bempedoic acid and the durability of
treatment effects.

At 12 weeks, LDL cholesterol levels had declined to 97.6 mg/dL from an average of 119.4 mg/dL at study entry for patients
taking bempedoic acid. Over the same period, LDL cholesterol levels among patients in the placebo group were essentially
unchanged (122.8 mg/dL at 12 weeks vs 122.4 at study entry). In the subgroup of patients who were not taking a statin at
study entry, LDL cholesterol levels were reduced by 22 percent at 12 weeks.

At one year, patients in the bempedoic acid group had an average LDL cholesterol level of 99.6 mg/dL, while for those in
the placebo group the average was 116.9 mg/dL. Major adjudicated cardiovascular events (5-point MACE) were reported
by 6.1 percent of patients taking bempedoic acid and by 8.2 percent of those taking the placebo, a non-statistically
significant difference, Goldberg said. Rates of worsening diabetes were similar in the two groups.

"The effect of bempedoic acid was durable at one year and we observed no increase in adverse effects from the addition of
bempedoic acid to statin therapy," Goldberg said.

Results of a randomized, double-blinded trial involving 2,230 patients, announced in May 2018, found that bempedoic acid
reduced LDL cholesterol by 18.1 percent on top of maximally tolerated statin therapy at 12 weeks with no increase in
adverse events compared with the placebo arm.

A global randomized, double-blinded, placebo-controlled trial is now underway to determine whether treatment with
bempedoic acid decreases the risk of heart attacks, strokes and death from heart or blood- vessel disease in patients who
can tolerate less than the lowest approved daily starting dose of a statin. This trial, which will enroll an estimated 12,600
patients in about 30 countries, is expected to be completed in 2022.

This study was funded by Esperion Therapeutics, Inc.
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AUGUSTUS: Apixaban plus P2Y12 inhibitor most effective with fewest adverse
events for patients with both AFib and ACS
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Patients at high risk for myocardial infarction (Ml), strokes and blood clots who were treated with a novel blood thinner
(apixaban) and an antiplatelet drug such as clopidogrel had a significantly lower risk of bleeding and being hospitalized
compared with patients who received an older blood-thinning medication such as warfarin, according to research presented
at the American College of Cardiology's 68th Annual Scientific Session. In addition, patients who received clopidogrel
without concurrent aspirin, which has been standard for these patients, had an additional 47 percent reduction in bleeding
events with no increase in MI, strokes or blood clots when compared with patients who received aspirin.

The lowest rates of bleeding, with no increase in deaths or hospitalizations, were seen in patients who did not receive
aspirin and were treated with apixaban plus a drug such as clopidogrel. In addition to the significant reduction in risk for
bleeding and lower rates of stroke, patients treated with these two medications had no increase in Mls or blood clots.

"We have shown that when it comes to treating this high-risk patient population, less may be more," said Renato D. Lopes,
MD, PhD of the Duke Clinical Research Institute at Duke University School of Medicine in Durham, North Carolina, and the
study's lead author. "Our findings show that the combination of apixaban and a drug such as clopidogrel—without
aspirin—is the safest treatment regimen for this difficult-to-treat group of patients, without significantly increasing ischemic
events such as myocardial infarctions (M), strokes and blood clots. These results should reassure clinicians that it's okay
not to treat most of these patients with aspirin."

Patients in the trial, known as AUGUSTUS, had both atrial fibrillation (AFib), heart failure and other heart complications,
and acute coronary syndrome (ACS). ACS may take the form of an Ml or unstable angina that may signal an imminent MI.
Choosing the optimal treatment for patients with both AFib and ACS is challenging, Lopes said. These patients need to take
a blood thinner to prevent stroke and blood clots, but blood thinners have not been shown to prevent blood clots in stents
(stent thrombosis) and are usually not recommended for patients with ACS. Treatment with aspirin plus clopidogrel or a
similar dual antiplatelet therapy (DAPT) has been shown to reduce heart attacks and stent thrombosis in patients with ACS
but not stroke associated with AFib. Moreover, combining a blood thinner with DAPT increases the risk of potentially
life-threatening bleeding.

Most AFib treatment trials have excluded patients with ACS, while most ACS treatment trials have excluded patients with
AFib, Lopes said, creating a gap in researchers' understanding of how best to treat patients who have both conditions.
Among the unanswered questions: whether a next-generation blood thinner such as apixaban is more effective than
warfarin, the standard treatment, for reducing episodes of bleeding in this group of patients and whether these patients fare
better if they take aspirin plus a medication such as clopidogrel in addition to a blood thinner.

The AUGUSTUS trial was designed to answer both questions. It is the first randomized, double-blinded, placebo-controlled
trial to test the effect of withdrawing aspirin from the treatment regimen for a patient population at high risk for bleeding as
well as for Mls, strokes and blood clots, Lopes said.

The trial enrolled 4,614 patients in 33 countries, including the United States, Canada, Mexico, the United Kingdom, and
other countries in Europe, Asia and South America. Patients' median age was 70 years and 71 percent were men. All
patients had AFib requiring long-term treatment with a blood thinner, had experienced a recent episode of ACS and/or were
having a stent inserted in a blocked artery.

All the patients had an indication to take medications to reduce the risk of blood clots in the arteries by inhibiting platelets.
More than 92 percent were taking clopidogrel at baseline; the rest were taking one of the similar drugs (e.g., prasugrel,
ticagrelor).

Within 14 days of an ACS episode or stent insertion, patients underwent random assignment twice: first, to receive either
apixaban or warfarin and, second, to receive either a daily baby aspirin or a matching placebo. The aspirin-or-placebo
treatment assignments were double blinded, meaning that neither the patients nor their doctors knew who was receiving
which treatment. The apixaban-or-warfarin treatment assignments were not blinded because of the need for patients taking
warfarin to get regular blood tests to check the drug's effect on blood clotting.

Al patients were treated for six months. This follow-up period was selected because most bleeding episodes, Mls, strokes
and blood clots occur during the first six months after an ACS episode, insertion of a stent or initiation of a blood-thinning
medication, Lopes said.

The trial's primary endpoint was major or clinically relevant nonmajor bleeding as defined by the International Society on
Thrombosis and Haemostasis (ISTH). The ISTH definition includes bleeding that results in death; occurs in a critical organ;
or results in hospitalization, medical treatment or surgery for bleeding or a change in the patient's anti-blood-clotting
treatment. Secondary endpoints included a composite of death or hospitalization and a composite of death or stroke, MI,
stent thrombosis or urgent treatment to unblock an artery.

Results for the primary safety endpoint showed that patients taking apixaban had a 31 percent reduction in risk compared
with patients taking warfarin and that patients taking a placebo instead of aspirin had a 47 percent reduction in risk
compared with those taking aspirin. The proportion of patients who had a bleeding episode was highest among patients
treated with clopidogrel, warfarin and aspirin (18.5 percent), and lowest among those treated with clopidogrel, apixaban
and placebo (7.3 percent).

The proportion of patients who died or were hospitalized was highest for patients treated with clopidogrel, warfarin and
aspirin (27.5 percent) and lowest for those treated with clopidogrel, apixaban and placebo (22 percent). Patients treated
with apixaban also had 50 percent lower risk of stroke compared with those taking warfarin.

A limitation of the study, Lopes said, is that it was not large enough to detect potential small differences in clinically
important but rare outcomes such as stent thrombosis for individual patients.

The study was funded by Bristol-Myers Squibb and Pfizer, Inc.

It was simultaneously published online in the New England Journal of Medicine at the time of presentation.
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WRAP-IT: Antibiotic envelope markedly cuts risk of cardiac device-related infection
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Encasing cardiac devices such as pacemakers or defibrillators in an "envelope" —a mesh sleeve embedded with
antibiotics—reduces the risk of major device-related infection by 40 percent within one year with no increase in
complications, according to research presented at the American College of Cardiology's 68th Annual Scientific Session.

The Worldwide Randomized Antibiotic EnveloPe Infection PrevenTion Trial (WRAP-IT), which involved nearly 7,000
patients in 25 countries, is the first rigorously designed randomized study to demonstrate the safety and effectiveness of
this antibiotic-permeated and bioabsorbable envelope, said Khaldoun G. Tarakji, MD, MPH, associate section head of
cardiac electrophysiology at the Cleveland Clinic Heart and Vascular Institute and the study's lead author. It's also one of
the largest global randomized controlled trials of a cardiac implantable electronic device ever conducted, he said.

Roughly 1.5 million patients receive a cardiac implantable electronic device worldwide every year. While these devices
have improved and extended the lives of millions of patients, infection remains a major, potentially life-threatening
complication.

Most infections occur during the first year following implantation, but the risk is not limited to the initial device implantation,
Tarakji said. Patients are exposed to this risk every time they need additional device procedures, such as for generator
replacement when the battery is depleted, when they need an upgrade of their device or to revise some leads. Therefore,
infection is a risk over a lifetime.

When an infection is confirmed, it usually requires the removal of the device and the leads in addition to an extended
course of antibiotic therapy. Complication rates with transvenous lead extraction are low, but when they occur, they can be
fatal, especially in leads that have been implanted for many years. In addition to the risk of extraction, patients go through
prolonged hospitalizations, leaving them vulnerable to additional complications.

"Studies show that even when the device infection is managed properly with successful extraction procedure and the
proper antibiotic therapy, short- and long-term mortality remain high in this group of patients," Tarakji said. "Prevention is
the cornerstone for addressing device infection. Until now, in addition to adhering to strict sterile surgical techniques,
preoperative antibiotics have been the only intervention proven in randomized controlled trial to minimize infection risk.
Knowing the consequences, minimizing risk isn't good enough—our goal should be to get the infection rate as close to zero
as we can."

Atotal of 6,983 patients in 25 countries took part in the WRAP-IT trial, which began in 2015. The patients' average age was
70 years and 72 percent were men. Most patients (83 percent) were undergoing a revision, replacement or upgrade of an
existing implanted cardiac device, while the rest were receiving their first biventricular pacemaker-defibrillator.

Patients were assigned at random to have their device encased in the antibiotic envelope or not. The antibiotic envelope,
made of fully bioabsorbable mesh, is embedded with two antibiotics, rifampin and minocycline, that are slowly released into
the pocket where the device is placed over seven days. The envelope itself is fully absorbed by the body at eight to nine
weeks after implantation. It comes in two sizes, one for use with pacemakers and one for use with defibrillators. All patients
were followed up for one year after their procedure and then every six months until the end of the study. The average
length of follow-up was 20.7 months.

To minimize infection risk, all patients—both those receiving the antibiotic envelope and those in the control group—were
treated with preoperative antibiotics. Additionally, all surgical teams participating in the study were required to use strict,
sterile surgical techniques for every procedure.

The study's primary endpoint was a major device-related infection—defined as an infection resulting in extraction or
revision of the device system, long-term antibiotic treatment, or death—within one year of the procedure. Among patients
who received the antibiotic envelope, 25 (0.7 percent) developed a major device infection within one year, compared with
42 patients (1.2 percent) in the control group.

"The overall infection rate was lower than expected. This is great news for all electrophysiologists and a testament for the
quality of all participating centers in adhering to best practices to minimize infection," Tarakji said. "Even so, using the
antibiotic envelope led to an additional 40 percent reduction in major device-related infection during the first year after
implantation. And we saw no increase in complications with the use of the envelope, indicating that it is safe to use."

Use of the antibiotic envelope should not replace standard protocols for procedure safety, sound patient selection, the use
of preoperative antibiotics and proper surgical techniques. However, the envelope is an additional tool to help drive down
the risk of infection after the implantation of a cardiac device, Tarakji said.

The researchers plan to conduct a follow-up study of the cost-effectiveness of using the antibiotic envelope. The large,
global patient database that was developed for the WRAP-IT trial may also help to answer other important questions
related to device infections, Tarakji said. These questions include whether variations in practice such as the management of
different blood-thinning medications and the use of different practices and surgical techniques have any effect on rates of
infection.

"We now have a wonderful and rich source of information that we can use to educate ourselves about the association of
different practices and variables with device infection," Tarakiji said.

The antibiotic envelope, manufactured by Medtronic, Inc., has been on the market since its approval by the U.S. Food and
Drug Administration in 2013. This study was funded by Medtronic, Inc.

This study was simultaneously published online in the New England Journal of Medicine at the time of presentation.
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DECLARE-TIMI 58: Diabetes drug effective against heart failure in wide spectrum of
patients
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The cardiovascular benefits of the diabetes drug dapagliflozin extend across a wide spectrum of patients and are especially
pronounced in those with reduced ejection fraction according to research presented at the American College of
Cardiology's 68th Annual Scientific Session.

The findings stem from the DECLARE-TIMI 58 trial, which reported in 2018 that dapagliflozin, part of a class of drugs
known as SGLT2 inhibitors, reduced the composite primary endpoint of cardiovascular death and heart failure
hospitalizations, which was mainly driven by the reduction in hospitalization for heart failure. The new analysis is the first to
examine whether dapagliflozin's benefits can be predicted based on left ventricular ejection fraction (LVEF), a measure of
how effectively the heart's left ventricle squeezes blood out of its chamber.

Low ejection fraction can be evidence of heart failure, though many patients have heart failure with normal, or preserved,
ejection fraction. Researchers found dapagliflozin decreased heart failure hospitalizations across all patients, regardless of
ejection fraction or whether or not they had heart failure at the start of the study. However, the drug significantly decreased
rates of death from cardiovascular causes and death from all causes only among those who had a lower ejection fraction.

"The use of the SGLT2 inhibitor dapagliflozin is beneficial in reducing hospitalizations for heart failure in patients with a
broad range of left ventricular ejection fraction, but patients with reduced ejection fraction may derive an even greater
benefit," said Eri T. Kato, MD, PhD, a cardiologist at Kyoto University Hospital and the study's lead author. "The clinical
implication of this finding is that ejection fraction is a strong tool to identify those who are at highest risk and may derive
particular benefit from SGLT2 inhibitors."

SGLT2 inhibitors improve the body's ability to remove glucose from the bloodstream, helping to regulate blood sugar in
people with diabetes. DECLARE-TIMI 58, conducted at 882 sites in 33 countries, enrolled more than 17,000 patients who
had Type 2 diabetes, as well as either established cardiovascular disease or a high risk for cardiovascular disease. Patients
were randomized to receive dapaglifiozin or a placebo and followed for a median of just over four years.

Thirty percent of study participants (5,202 patients) had their LVEF documented at the start of the trial. Of these
participants, 13 percent (671 patients) had heart failure with reduced ejection fraction (HFrEF), defined as an ejection
fraction less than 45 percent, meaning that just 45 percent of the blood in the left ventricle is squeezed out with each
heartbeat.

Researchers compared rates of heart failure hospitalizations, cardiovascular death and all-cause mortality among patients
with HFrEF and those without HFrEF. They found patients with HFrEF who took dapagliflozin were 38 percent less likely to
be hospitalized for heart failure or die of cardiovascular causes compared with those taking placebo, a significantly greater
reduction than the 12 percent drop in the likelihood of these events among patients who did not have HFrEF.

Patients who had HFrEF also showed a significantly lower rate of cardiovascular death and death from any cause, rates of
which dropped by 45 percent and 41 percent, respectively, among those taking dapagliflozin compared to those taking
placebo. Researchers did not observe these benefits in patients without HFrEF. Taking dapagliflozin reduced the rate of
heart failure hospitalizations among all patients, regardless of ejection fraction or heart failure status.

"The reduction in hospitalization for heart failure is remarkable because there have been very few therapies that have
shown any benefit both in patients with heart failure with preserved ejection fraction and in patients with heart failure with
reduced ejection fraction," Kato said. "Furthermore, there appears to be a benefit for heart failure reduction across a broad
spectrum of patients with and without heart failure, suggesting that use of these agents could be beneficial in a very large
population of patients with diabetes."

Patients who have heart failure with reduced ejection fraction generally face a higher risk for cardiovascular events and
death compared to those with normal ejection fraction. In the trial, these patients also showed a benefit from dapagliflozin in
terms of heart failure hospitalizations earlier than the other groups, while the benefits took a year or more to appear in other
groups. Noting that the interplay between diabetes and heart failure is complex and multifactorial, Kato said further studies
are needed to understand the mechanisms driving these differences.

Researchers plan to further analyze the DECLARE-TIMI 58 data to understand dapagliflozin's effects on metabolic, renal
and cardiovascular outcomes. Other ongoing trials are investigating SGLT2 inhibitors in patients with heart failure, which
should shed further light on the benefits observed in this study, Kato said.

DECLARE-TIMI 58 was funded by AstraZeneca.

This study was simultaneously published online in Circulation at the time of presentation.
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T #4 4 eX &7 S(Abstract 19-LB-19719[STOPDAPT-2]
and 19-LB-20276[SMART-CHOICE])

STOPDAPT-2: L} AR DAPT 412 P2Y12 FRE R BRI BE YRS T AZYICL) 1 5
BOFHRYKETS

STOPDAPT-2: Shorter DAPT followed by P2Y12 inhibitor monotherapy improves
outcomes at one year

27 VMEE 1 HRKICTAEY) VIR Z AL L4 P2Y12 FRER 70N 7 LILVIR B 24k
FLABRE L ARG ERITABRE NI FROTERIFRICRT TH-7-.L
American College of Cardiology's 68th Annual Scientific Session T % %& < # f:c
STOPDAPT-2 F A TILTIZ. TRE) v O F AP I IR F4 T L O £ Z3HEIER (L

T SEIEE XT VMuRE . M E T LUK B DR E) DB E D LIERALT ‘%\_Kﬁ‘ﬂ‘\
IMNFzo £ TRE) ki) B (38D U do A N> NI L e d 720 39 1 2D
;74T L SMART-CHOICE IS5\ T . A7 VM B 14 3 9 AIAISTAEY) %k L P2Y12
PRERRA T L-BF TH (L. R OFE R F LI,

Patients who stopped taking aspirin one month after receiving a stent but continued taking the P2Y 12 inhibitor clopidogrel fared significantly better
after one year compared with those who followed the standard practice of continuing both medications, according to research presented at the
American College of Cardiology's 68th Annual Scientific Session. Stopping aspirin early was found to be superior in terms of the trial's primary
endpoint, a composite of death from cardiovascular causes, myocardial infarction, clotting near the stent, stroke and major bleeding.

The trial sheds new light on the optimal way to balance the risk of clotting and bleeding in patients who undergo procedures to clear blocked
arteries. Giving these patients antiplatelet medications that reduce the body's ability to clot blood can reduce the chance of clot-related problems
such as myocardial infarctions and stroke, but these medications can also lead to uncontrolled bleeding.

The newest generation of stents release drugs that prevent new blockages from forming around the stent. While current guidelines recommend
patients take aspirin and a P2Y12 inhibitor such as clopidogrel for at least 12 months after receiving a stent, a strategy known as dual antiplatelet
therapy (DAPT), doctors have sought to determine whether this is the best combination of drugs to use with newer drug-eluting stents. The new trial
assessed whether stopping aspirin after one month but continuing clopidogrel alone for 12 months might be a better approach.

"Standard 12-month DAPT is currently recommended by the guidelines, and one-month DAPT has not yet been implemented in daily clinical
practice," said Hirotoshi Watanabe, MD, research associate at Kyoto University Graduate School of Medicine and the study's lead author.
"According to our findings, one-month DAPT followed by clopidogrel monotherapy could be a good option after drug-eluting stent implantation with
an advantage of fewer bleeding events."

The trial, known as STOPDAPT-2, enrolled 3,009 patients who received a drug-eluting stent at 89 medical centers in Japan. Patients who were
taking oral anticoagulants, could not tolerate clopidogrel or had a history of bleeding in the brain were excluded. Half of the patients were randomly
assigned to receive standard DAPT. The other half took aspirin plus clopidogrel or prasugrel (another P2Y12 inhibitor) for the first month and took
clopidogrel only after that, with patients who took prasugrel initially switching to clopidogrel after the first month.

In the one-month DAPT group, aspirin was stopped at one month in 96 percent of patients, while DAPT was continued up to one year in 88 percent
of patients in the standard 12-month DAPT group. Overall, stopping aspirin after one month reduced the risk of adverse events by 36 percent. After
one year, 2.4 percent of patients who stopped aspirin after one month experienced the composite primary endpoint compared to 3.7 percent among
those following standard DAPT.

An analysis of secondary endpoints revealed stopping aspirin after one month significantly reduced the rate of bleeding. Overall, 0.4 percent of
those stopping aspirin experienced major bleeding compared to 1.5 percent among those following standard DAPT. Furthermore, stopping aspirin
after one month did not increase the events related to clotting, known as ischemic events, in a secondary endpoint that included a composite of
death from cardiovascular causes, heart attack, clotting around the stent or stroke.

"One-month DAPT followed by clopidogrel monotherapy as compared with standard 12-month DAPT reduced the bleeding events and did not
increase the ischemic events," Watanabe said. "That lead to a net clinical benefit for both ischemic and bleeding outcomes."

One limitation of the study is that most of the participants were at low or intermediate risk for ischemic events. Watanabe said it is unknown whether
the study can be extrapolated to apply in higher-risk patients. To answer this question, the researchers are continuing to enroll patients in the trial
who have acute coronary syndrome, a group that is at higher risk for ischemic events.

The study received funding from Abbott Vascular Japan, Co., Ltd.

In another study at the American College of Cardiology's 68th Annual Scientific Session, patients who stopped taking aspirin three months after
receiving a stent but continued taking a P2Y12 inhibitor—clopidogrel, prasugrel or ticagrelor—did not experience higher rates of death from any
cause, myocardial infarction (MI) or stroke after a year compared with those receiving standard therapy. Furthermore, patients who stopped taking
aspirin after three months had a significantly lower rate of bleeding.

The trial, known as SMART-CHOICE, assessed whether stopping aspirin after three months but continuing the P2Y 12 inhibitor alone for 12 months
would offer better results.

"Our study demonstrated that P2Y12 inhibitor monotherapy after a short duration of DAPT is a novel antiplatelet strategy balancing ischemic and
bleeding risk in patients undergoing PCI," said Joo-Yong Hahn, MD, PhD, professor of medicine at Sungkyunkwan University School of Medicine in
Seoul, South Korea and the study's lead author. "Even though this treatment strategy needs to be confirmed in other trials, aspirin may be
discontinued in most patients receiving current-generation drug-eluting stents, especially in patients with bleeding risk or in those with stable
ischemic heart disease."

The trial enrolled 2,993 patients who underwent PCI and received a drug-eluting stent at 33 medical centers in South Korea. Patients were
randomly assigned to receive either standard DAPT for a year or aspirin plus a P2Y12 inhibitor for three months and continue with only the P2Y12
inhibitor for nine more months after that.

After one year, 2.9 percent of patients who stopped aspirin early experienced the primary endpoint, a composite of death from any cause, heart
attack or stroke, compared to 2.5 percent among those following standard DAPT. Based on thresholds determined before the trial began, these
rates indicate that stopping aspirin early was not inferior to DAPT in terms of the trial's primary endpoint.

In addition, stopping aspirin early was found to reduce the risk of bleeding by about 40 percent. Overall, 2 percent of those stopping aspirin
experienced major bleeding compared to 3.4 percent among those following standard DAPT. Taken together, the net rate of all adverse clinical
events (death from any cause, M, stroke or bleeding) was not significantly different between the two groups.

A little more than three-quarters of the study participants took clopidogrel, the most common P2Y12 inhibitor, with the rest taking either prasugrel or
ticagrelor. Hahn said that the trial's inclusion of different P2Y12 inhibitors distinguishes it from other trials investigating alternatives to DAPT.

"The SMART-CHOICE trial has a unique design to include all kinds of P2Y 12 inhibitors, including clopidogrel, prasugrel and ticagrelor," Hahn said.
"Therefore, we believe that the SMART-CHOICE trial, compared with several ongoing trials on P2Y12 inhibitor monotherapy after PCI, provides
more generalizable answers to the concept of P2Y 12 inhibitor monotherapy across a broad spectrum of patients receiving current-generation
drug-eluting stents."

One limitation of the study is that a considerable proportion of patients in the group assigned to stop aspirin early in fact received aspirin after three
months, although a more detailed analysis suggested this discrepancy did not undermine the overall findings. Another limitation is that the trial
allowed patients to know which medications they had been assigned to take, rather than giving some patients a placebo.

The researchers will further analyze the data to determine whether the type of P2Y 12 inhibitor used or variables reflecting patients' physiological
response to the P2Y 12 inhibitor may affect outcomes. In addition, they are investigating whether the risk of ischemic events varied among patients
with acute coronary syndrome versus stable ischemic heart disease.

This study received funding from the Korean Society of Interventional Cardiology, Abbott Vascular, Biotronik and Boston Scientific.
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FAWSHS FHIIRE THS

SAFARI-STEMI: Interventionalists use radial and femoral access for PCI with similar
outcomes

ST LR R OHHHEE (STEM) 22T 5B HICH AR R TEIKA 7 —~0 a3 B
KT I RBRENIK N TINDT 7o —F TEREITHIT T S84 TE 5, L American
College of Cardiology's 68th Annual Scientific Session TH & X7z, FIAK T IN/A2D
RETFAI AR EIREL U RREIKT 7O —F (4 30 BT YRIZDETRIE THHILET
w72 STEMI B4 X7 v MuASE B L U B d i S HHE ¥ T OO ERIF L 2 B4 TF
BEILH ST,

Doctors can use either a radial or femoral approach to safely perform percutaneous coronary intervention
(PCI) on patients presenting with a myocardial infarction (Ml), according to research presented at the
American College of Cardiology's 68th Annual Scientific Session. The research, which was stopped early,
suggests the radial and femoral approach are equivalent in terms of the risk of death at 30 days.

"Based on these findings, we feel you can achieve similar results with either approach if you have an
efficient system for getting patients into the procedure quickly and a good team to perform it," said Michel
Le May, MD, director of the STEMI program at the University of Ottawa Heart Institute and the study's
lead author. "Furthermore, we believe it is important for interventionists to be familiar with both radial and
femoral access in order to be able to shift gears from one strategy to the other without hesitation."

Le May said that while some operators may prefer the radial or the femoral approach, it can become
necessary to switch approaches for certain patients, sometimes in the middle of a procedure. For this
reason, it is valuable for operators to routinely practice both methods.

"I think it will be important for medical training programs to emphasize the need to be proficient at both the
radial and femoral access," Le May said. "It is possible to become deskilled at doing one of the
procedures, and a consistent emphasis on one approach over the other can lead to an increase in
complications.”

When PCI was first developed, doctors accessed the heart using the femoral approach. With the advent
of smaller surgical equipment, it became feasible to use smaller-diameter arteries, leading some doctors
to use the radial approach instead. Previous trials have suggested the radial approach may reduce the
risk of bleeding and improve survival. However, no large, randomized trial has provided definitive
evidence on which approach is superior in terms of survival in patients presenting with an acute heart
attack.

This study, which sought to fill that void, aimed to enroll nearly 5,000 patients at five medical centers
across Canada but stopped after enrolling 2,2929. All patients underwent PCI after ST-elevation
myocardial infarction (STEMI). Half were randomly assigned to radial access and half to femoral access.
Most of the patients received bivalirudin and ticagrelor.

The SAFARI-STEMI study was stopped early after an analysis indicated it would not be possible to reach
the primary endpoint, an expected 1.5 percent difference in mortality at 30 days, as survival rates
between the radial and femoral approaches were roughly equal (1.5 percent in the radial access group
and 1.3 percent in the femoral access group, an absolute difference of 0.2 percent). Rates of other
outcomes including subsequent MI, stent thrombosis and bleeding complications were not significantly
different between the two groups either.

One unique aspect of the design of this study was the inclusion of a homogenous population of STEMI
patients, according to researchers. It is possible that patients without STEMI, or certain STEMI patient
subgroups, may see different benefits from the two approaches. The trial also used updated procedure
protocols in terms of medications and surgical equipment compared to previous trials.

The study received funding from the Canadian Institutes of Health Research.
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POET: BREMECABRITHV TE BB OME RIGRIIR 20 >B M THS
POET: Partial oral antibiotic therapy safe and effective in infectious endocarditis

FETMR R AR LROMBA R ERI ) BALN QSRR ER L HEROBENMA R
BIREREIN B H TN RRAE BRI BF THY S HHES D L5 -7~ ¥ American
College of Cardiology's 68th Annual Scientific Session T % 3% X #L. [E 8 (< New England
Journal of Medicine | =¥ 3R #17=, 1B FRARM o 48 3.5 F14. = BFHEEEA N bEk L2
DIIF DR B RE LT B TlL 26.4% THY. #E 6 REETlL 38.2% T #staey
ISHBLEZD BT SBDIATILTIE, —EDBEAMEICLY G R IXN A2 SR RBRSE
O BE DD FALNI SN,

Patients with endocarditis who were switched from intravenous to oral antibiotic therapy had better
long-term survival and fewer complications than similar patients who remained on conventional
intravenous antibiotic therapy, according to research presented at the American College of Cardiology's
68th Annual Scientific Session.

While initial six-month data had shown that partial treatment with oral antibiotics was similar in efficacy
and safety to conventional intravenous therapy for left-sided infectious endocarditis, longer follow-up
(median of 3.5 years) demonstrates this therapeutic approach is better for patients, said Henning
Bundgaard, MD, PhD, DMSc, professor of cardiology at the Heart Center at the National University
Hospital in Copenhagen, Denmark, and the study's lead author.

"In stabilized patients with left-sided infectious endocarditis, a switch from intravenous to oral antibiotic
therapy showed superior efficacy and safety compared with continued intravenous treatment," he said.
"These findings clearly support a change in the standard of care for this condition."

People with pre-existing heart valve disease, previous endocarditis, prosthetic heart valves or other
implanted cardiac devices have an elevated risk for infectious endocarditis. The condition most often
occurs on the left side of the heart in the mitral or aortic valve. Men are diagnosed with infectious
endocarditis about twice as often as women.

The current study, known as POET, is the largest randomized trial of patients with infectious endocarditis,
and was designed to test whether oral antibiotic therapy for left-sided infectious endocarditis was at least
as effective and safe as intravenous treatment.

Clinical guidelines from several professional organizations currently recommend treating left-sided
infectious endocarditis with intravenous antibiotics for up to six weeks. During the initial treatment phase,
patients often need intensive care and close monitoring. Because intravenous antibiotics are logistically
difficult to administer outside of a hospital, most patients remain in the hospital for the duration of their
treatment.

Studies have suggested that intravenous treatment during long hospital stays may put patients at
increased risk for complications. Oral antibiotics would allow patients to leave the hospital sooner and
complete their treatment at home. Studies in other conditions have shown that patients with shorter
hospital stays generally had better outcomes.

Atotal of 400 patients (average age 67 years; 77 percent male) with left-sided infectious endocarditis
were enrolled in the study. Study participants had to be in stable condition and to have had a satisfactory
response to at least 10 days of intravenous antibiotic treatment before randomization. They were then
randomly assigned to either continue with intravenous antibiotics or switch to oral treatment for an
average of 17 days after they were diagnosed. Intravenously-treated patients remained in the hospital
until they completed antibiotic therapy. Patients who switched to oral treatment were discharged from the
hospital a median of three days after making the switch.

The study's primary endpoint was a composite of death from any cause, unplanned cardiac surgery,
embolic events (e.g., stroke) and relapse of infection with the same pathogen from the time of
randomization until the end of follow-up.

After a median of 3.5 years of follow-up, 53 patients (26.4 percent) in the group receiving partial oral
treatment had a primary-endpoint event, compared with 76 patients (38.2 percent) in the intravenously
treated group, a statistically significant difference. Eighty-seven patients died; of these, 54 (27.1 percent)
were treated intravenously and 33 (16.4 percent) were treated with oral medications, a significant
difference. No significant differences in outcome were seen for relapse of infection, unplanned cardiac
surgery or embolic events. The magnitude of the difference between the two groups is sufficient to
conclude that oral treatment is superior to intravenous treatment, Bundgaard said.

Only patients with left-sided infectious endocarditis caused by certain bacterial species were enrolled in
the trial, Bundgaard said, and the results may not apply to the approximately 25 percent of patients
whose conditions are caused by other bacteria. In addition, although patients with antibiotic-resistant
bacteria were not excluded from the trial, none were enrolled. Bundgaard and his colleagues plan to
conduct additional analyses to compare quality of life and treatment costs in the groups receiving
intravenous and partial oral treatment.

This study was funded by the Danish Heart Foundation and the Danish Capital Regions Research
Foundation.

This study was simultaneously published online in the New England Journal of Medicine at the time of
presentation.
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MOMENTUM-3: JxAFAED LVAD A TILOFER  RIHROT Y ZDEEREE &Nk
ASTIMNT-

MOMENTUM-3: Largest LVAD trial demonstrates the clinical superiority of the
newest generation device

ETLAOT 2 T HRDESHBIA LS (LVAD) 2388 SN B L IBR TBREDOS
BB 7RI N B TN 2 FROMIE P R 7 hEBL U T8 —R9vR
E |V %A > 72, ¥ American College of Cardiology's 68th Annual Scientific Session T %
X4, New England Journal of Medicine |35 R X417, 2 4. E B TV RHA VR HEE
EHOMEF TLEFREHL VIR EORESITLABREI LIV IGELADIG
HeartMate 3 %38 IM7/-BH D 74.7% TH').HeartMate || £3& M7/ EH Tl 60.6%
THho7-0VAZ1L 40% 1K T L7z

Severely ill patients with advanced heart failure who received a novel heart pump—the HeartMate 3 left ventricular assist
device (LVAD)— suffered significantly fewer strokes, pump-related blood clots and bleeding episodes after two years,
compared with similar patients who received an older, more established LVAD, according to research presented at the
American College of Cardiology's 68th Annual Scientific Session and simultaneously published online in the New England
Journal of Medicine at the time of presentation.

Based on these final findings, the HeartMate 3 LVAD should now be considered the standard of care for patients with
advanced heart failure who do not respond to guideline-directed medical therapy, said Mandeep R. Mehra, MD, medical
director of the Heart and Vascular Center, Brigham and Women's Hospital in Boston and lead author of the study.

"These final results from what is by far the largest LVAD trial ever conducted demonstrate the clinical superiority of the
HeartMate 3 compared with its predecessor, the HeartMate II," Mehra said. "We have shown a decrease in adverse events
that uniquely occur due to the interface between the patient and the mechanical pump. These include a consistent and
reliable reduction in strokes of all kinds and severity with the HeartMate 3 but also a remarkable reduction in the rate of
pump-related blood clots and significant reductions in all types of bleeding, especially gastrointestinal bleeding. In addition
to having significantly lower rates of adverse events, patients who received the HeartMate 3 had a lower rate of
readmission to the hospital and spent fewer days in the hospital when they were readmitted."

The HeartMate 3 is the first implantable mechanical heart pump to use fully magnetic levitation technology—which makes
the pump frictionless without mechanical bearings—to push blood through the device and into the aorta, the body's central
artery.

The trial, known as MOMENTUM-3, enrolled 1,028 patients at 69 centers in the U.S. Patients' median age was 60 years
and 78 percent were men. All had severe heart failure that left them unable to engage in usual physical activity without
discomfort. Most had symptoms of fatigue or shortness of breath even when resting. Most (85 percent) were receiving
intravenous heart failure medication because pills alone no longer worked or caused intolerable adverse effects.

Some patients in the study needed an LVAD to sustain them until they were able to receive a heart transplant. Others,
because of age or other health problems, were not candidates for a transplant and relied on an LVAD as lifelong therapy.
Patients were randomly assigned to have either a HeartMate 3 or a HeartMate |l surgically implanted. All patients received
blood-thinning medications following surgery and were also taking 81 to 325 mg of aspirin daily. The trial was designed to
include two pre-specified interim analyses and then a final analysis. The first interim analysis reported six-month outcomes
in the first 294 patients and the second analyzed two-year outcomes for the first 366 patients enrolled; this data was
presented at ACC's 2018 Annual Scientific Session.

The primary endpoint for the final analysis was survival at two years free of disabling stroke or reoperation to replace or
remove a malfunctioning device. The principal secondary endpoint was the rate of device replacement at two years.

At two years, 74.7 percent of patients who received the HeartMate 3 met the primary endpoint, compared with 60.6 percent
of those who received the HeartMate I, a 40 percent reduction in risk favoring the HeartMate 3. The rate of pump
replacement at two years was 2.3 percent for patients receiving the HeartMate 3 and 11.3 percent for those who received
the HeartMate 1.

Pump clotting occurred in 1.4 percent of HeartMate 3 patients compared with 13.9 percent of HeartMate Il patients. Five
percent of HeartMate 3 patients experienced a disabling stroke compared with 7.5 percent of HeartMate Il patients.
Significantly fewer HeartMate 3 patients experienced episodes of any type of bleeding (43.7 percent) or gastrointestinal
bleeding (24.5 percent) compared with HeartMate Il patients (55 percent for any type of bleeding, 30.9 percent for
gastrointestinal bleeding).

HeartMate 3 patients spent more days on LVAD support outside of hospital (a median of 48 more days in the Heartmate 3)
and spent fewer days in the hospital after being readmitted (a median of 13 days, compared with a median of 18 days for
HeartMate Il patients).

Patients continued to be at increased risk for infections at two years of follow-up, Mehra said. He said that he and his
colleagues are engaging with infectious disease experts to try to find ways of reducing susceptibility to infection in patients
with advanced heart failure.

The research team plans to continue to follow the MOMENTUM-3 patients for at least another three years to monitor their
long-term survival. Additionally, they are developing a new trial that will examine how to optimize medical therapy for
patients with advanced heart failure—for example, whether bleeding episodes might be further reduced by discontinuing
daily aspirin or switching from the traditional blood thinner warfarin to newer blood-thinning medications.

The MOMENTUM-3 study was funded by Abbott, Inc.
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REDUCE-IT: Icosapent ethyl may be more protective than previously reported for
people at high cardiovascular risk

B R BDA YNV MRTF L (A A77 3 RERFBRORT ) #IRA 52X T R F V% RIRL
TOWTERQEE) R DEH VAL ITEWTHE, BREL U2 TOE @, N2 M YE &I
T4 4. ¥ American College of Cardiology's 68th Annual Scientific Session T#& X4, [
B (2 Journal of the American College of Cardiology \S 3§ 8 X7, 772 RICHA~ 4 T4
NUMRIFUSLIMEEL U Z DR DL ME T, JEFFUIE MI. ZE T EEARA > 5 —~
2av FEITRERSIEICLANBE S 30% B L. COFER DB EIHREIN T LD
IRFEN R @\ I REED HBH YA SR IMN 2,

Taking a high dose of icosapent ethyl—a pure and stable prescription form of the omega-3 fatty acid known as
EPA—significantly reduces the occurrence of first, subsequent and total ischemic events, including myocardial infarction
(M), strokes and related deaths, among people at high cardiovascular risk despite already being on statin therapy,
according to research presented at the American College of Cardiology's 68th Annual Scientific Session.

Compared with placebo, icosapent ethyl cut the combined rate of first and subsequent cardiovascular deaths, nonfatal
heart attacks or strokes, procedures for coronary artery disease such as stenting, or hospitalizations for unstable angina
(the study's primary endpoint) by 30 percent, demonstrating the drug may be more protective than previously reported.
Earlier analyses of the Reduction of Cardiovascular Events with Icosapent Ethyl-Intervention Trial (REDUCE-IT), which
were primarily focused on the first occurrence of a major adverse cardiovascular event, found a 25 percent reduction. This
latest analysis aimed to determine the extent to which the drug reduced the total burden of first and subsequent
cardiovascular events.

"In looking at the totality of events—not just the first ones, but subsequent ones too—we see that the drug provides even
greater reductions in ischemic events. By looking only at first events, we underestimate the true underlying treatment
benefit offered," said Deepak L. Bhatt, MD, MPH, executive director of interventional cardiovascular programs at Brigham
and Women's Hospital, professor of medicine at Harvard Medical School and the study's lead author. "From a patient's
perspective certainly, and from a physician's point of view, icosapent ethyl's impact on total events is what matters most."

Bhatt said that patients with high triglycerides who also have atherosclerosis or diabetes are especially vulnerable to repeat
cardiovascular complications, so finding ways to prevent subsequent events is important and potentially lifesaving. Over a
median follow-up period of approximately five years, there were nearly 3,000 events; 1,606 first events and 1,303
subsequent events, which included 762 second events, 272 third events and 269 fourth or more events. For patients taking
icosapent ethyl, first events were reduced by 25 percent, second events by 32 percent, third events by 31 percent and
fourth or more events were cut nearly in half (48 percent). The drug also prevented 1 in 5 cardiovascular-related deaths, as
previously reported.

"With this drug, we are not only preventing that first heart attack but potentially the second stroke and maybe that third fatal
event," Bhatt said. "Prevention of such subsequent cardiovascular events could improve patient outcomes and quality of
life and may lower the total cost burden of medical care."

REDUCE-IT included 8,179 patients with elevated cardiovascular risk who were already being treated with statins. Patients
with well-controlled LDL-cholesterol (>40 and <100 mg/dL) and with elevated triglycerides (135 to 499 mg/dL) and other
cardiovascular risk factors were enrolled at 473 sites in 11 countries between 2011 and 2016. About 70 percent of patients
in the study had established cardiovascular disease and the rest had diabetes without known cardiovascular disease but
with at least one additional cardiovascular risk factor. At baseline, median triglyceride levels were 216 mg/dL and median
LDL-cholesterol was 75 mg/dL.

Patients were randomized in double-blinded fashion to receive either 2 grams icosapent ethyl twice daily or a placebo and
were followed for a median of 4.9 years. The main outcomes were total (first and subsequent) primary composite endpoint
events (cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, coronary revascularization or hospitalization
for chest pain related to blockages) and total key secondary composite endpoint events (cardiovascular death, nonfatal
myocardial infarction or nonfatal stroke). Follow-up visits were at four months, 12 months and annually thereafter.

The primary endpoint occurred in 17.2 percent of patients taking icosapent ethyl versus 22 percent of patients taking the
placebo—an absolute risk reduction of 4.8 percent. For every 1,000 patients treated for five years with icosapent ethyl vs.
placebo, about 159 events could be prevented, including 12 cardiovascular-related deaths, 42 heart attacks, 14 strokes, 76
coronary revascularizations and 16 hospitalizations for unstable angina.

"That's a striking impact not only for that individual, but also if we consider the public health implications and potentially
cost-effective ways to lower risk, this could be an appealing strategy,” Bhatt said. "We were surprised by how large an
effect size there is and how much of an impact the drug is having on these patients over time, especially in the context of
patients who are already well treated with background therapy."

Baseline use of antiplatelet therapy, ACE-inhibitors/ARBs, beta blockers, aspirin and statins were all very high in
REDUCE-IT, which Bhatt said provides reassurance that icosapent ethyl is providing separate and incremental benefits.
"These are not undertreated patients, but they are really well treated and still remain at high cardiovascular risk," he said,
adding that this drug could potentially benefit tens of millions of patients worldwide.

Researchers also reported consistent cardiovascular benefits across subgroups of patients, including across a range of
triglycerides levels, such as those with baseline or achieved triglycerides above or below 150 mg/dL, which is considered
the threshold for normal by current guidelines. Bhatt said this suggests there are likely additional cardioprotective effects
unique to icosapent ethyl besides triglyceride-lowering, including anti-inflammatory properties, anti-thrombotic mechanisms
and cell membrane stabilization. As previously reported, the drug had a good safety profile albeit with an increased
incidence of atrial fibrillation and numerically more patients with serious bleeding episodes; however, Bhatt said the overall
rates were low. He reported there was no increase in the risk of stroke, the most serious complication of atrial fibrillation,
but rather a statistically significant 28 percent reduction with icosapent ethyl versus placebo, as well as significant
reductions in heart attacks, cardiac arrest and sudden cardiac death.

The study received funding from Amarin Pharma, Inc.

This study was simultaneously published online in the Journal of the American College of Cardiology at the time of
presentation.
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COAPT: Transcatheter mitral valve repair improves quality of life for patients with
heart failure and secondary mitral regurgitation

ORRRU 2 REMBIERFSET 2R T 5881877 —7 /LE1E A B %407 (TMVR) 7
TR IAEFADLLO T RER 2 B L2 X3R4 L 7=, ¥ American College of Cardiology's
68th Annual Scientific Session T#s%& X 41, Journal of the American College of Cardiology
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Patients with heart failure and secondary mitral regurgitation reported feeling better and experiencing
fewer heart failure symptoms if they underwent a procedure to repair their valve than patients who
received standard treatment alone, according to research presented at the American College of
Cardiology's 68th Annual Scientific Session. The study was simultaneously published online in the
Journal of the American College of Cardiology at the time of presentation.

The findings are the latest to come from the COAPT trial, which investigated the use of a procedure
called transcatheter mitral valve repair (TMVR) in patients with secondary mitral regurgitation. In 2018,
COAPT researchers reported that patients undergoing TMVR had significantly better rates of survival at
two years compared with those receiving standard medical therapy. For the new study, researchers
further analyzed data from the trial to determine whether the valve repair also improved patients' quality of
life.

"In patients with heart failure and secondary mitral regurgitation, TMVR resulted in early, substantial and
sustained improvement in health status compared with standard care," said Suzanne Arnold, MD, a
cardiologist at Saint Luke's Mid America Heart Institute, associate professor of medicine at the University
of Missouri—Kansas City and the study's lead author. "These outcomes are incredibly important to
patients. Showing that TMVR improves patients' symptoms and quality of life adds further support to the
use of TMVR in these patients."

It is estimated that at least a quarter of heart failure patients also have secondary mitral valve
regurgitation. People with both conditions commonly suffer symptoms such as shortness of breath,
swelling and fatigue.

COAPT enrolled 614 patients treated at 78 medical centers in the U.S. and Canada and randomly
assigned them to receive TMVR or standard medical therapy, which typically includes diuretics, beta
blockers, other medications, and sometimes cardiac resynchronization therapy. All participants had heart
failure and moderate to severe secondary mitral regurgitation at the start of the trial. Researchers
assessed participants' quality of life with the Kansas City Cardiomyopathy Questionnaire (KCCQ), a tool
designed to assess the symptoms, functional limitations, social limitations and quality of life of people with
heart failure.

At the start of the trial, participants scored 52 out of 100 on the KCCQ summary score, on average, which
reflects a relatively poor quality of life. Patients' heart failure symptoms significantly limited their daily
activities, causing shortness of breath or fatigue when walking on level ground or doing light housework,
Arnold said.

After one month, patients who underwent TMVR reported a 16-point greater improvement in their
average KCCQ score compared with those on standard therapy, an improvement considered moderate to
large. Patients potentially still had shortness of breath or fatigue when walking briskly or up an incline but
were no longer limited in their ability to do less vigorous activities, such as shopping or walking at a
normal pace.

By the end of two years, those undergoing TMVR had an average KCCQ score 13 points higher, on
average, than those on standard therapy.

"The durability of the finding was a bit surprising given that these patients had pretty severe heart failure
at baseline," Arnold said. "You might expect that the benefit might wane over time, and the fact that we
didn't see much reduction over time was encouraging."

Although deaths were common in both treatment groups owing to advanced age, comorbidities and
underlying heart failure, a higher proportion of patients who were randomized to TMVR were alive with
significant improvement in health status at every follow-up time point. For example, at two years, 36
percent of patients treated with TMVR were alive with a moderate improvement in health status
compared with only 17 percent in the standard care arm.

The study was limited by the fact that it was not a blinded trial; patients knew if they had undergone valve
repair. In addition, because a relatively large proportion of patients died before the end of the two-year
follow-up, the loss of the more severely ill patients, who likely had the poorest quality of life, may have
biased the average quality of life over time in a slightly upward direction. It is also unclear whether the
results are generalizable beyond the specific patient group included in the trial, Arnold said.

The study was funded by Abbott.
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Timing of angiography does not impact survival after cardiac arrest for non-STEMI
patients
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American College of Cardiology's 68th Annual Scientific Session TH & X#7/-, MBEL LI
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In patients resuscitated after cardiac arrest who do not show evidence of ST-segment elevation
myocardial infarction (STEMI), receiving immediate coronary angiography did not improve survival at 90
days compared to waiting a few days before undergoing the procedure, based on findings presented at
the American College of Cardiology's 68th Annual Scientific Session.

For people who are resuscitated from cardiac arrest due to STEMI, it is common practice to immediately
proceed with coronary angiography. If blockages are found, the medical team inserts a stent. However, it
has been unclear whether this practice is beneficial for people who suffer cardiac arrest without STEMI.
This study is the first randomized controlled trial to shed light on the optimal timing of coronary
angiography in these patients.

"It is an important trial for the entire cardiac arrest team," said Jorrit Lemkes, MD, a cardiologist at
Amsterdam University Medical Centre in the Netherlands and the study's lead author. "The question of
whether or not to immediately send the patient for catheterization comes up routinely in this group of
patients. This trial gives us more information on that question, suggesting patients who do not show ST-
segment elevation on the electrocardiogram do not require an immediate invasive strategy after cardiac
arrest."

The trial enrolled 552 patients who were treated at 19 medical centers in the Netherlands after suffering
cardiac arrest outside of a hospital. All patients were evaluated with an electrocardiogram upon arrival at
the emergency department and found not to have evidence of STEMI. Half of the patients were randomly
assigned to immediately proceed to the cardiac catheterization laboratory, where they underwent
coronary angiography and subsequent PCI if needed. The other half was transferred to the intensive care
unit for standard post-resuscitation care. These patients underwent coronary angiography and PCl, if
needed, only after they awoke and showed signs of neurological recovery, which typically occurs after a
few days.

The results showed no significant difference between the two groups in terms of survival at 90 days, the
trial's primary endpoint. Survival was better than expected in both groups, with 64.5 percent of those
receiving immediate intervention and 67.2 percent of those receiving delayed intervention alive 90 days
after their cardiac arrest. Researchers say the findings may reflect the fact that clearing the arteries with
PCI sooner after cardiac arrest does not necessarily reduce the likelihood of long-term brain damage,
which is a key factor in survival after cardiac arrest.

"We'd hoped that sending these patients for immediate catheterization would improve outcomes, but |
think there are some explanations for why we found what we found," Lemkes said. "One is that the
primary cause of death in this patient group is neurological injury, and it is difficult to imagine how
immediate catheterization would address that."

Previous trials have suggested cooling the body can improve outcomes for patients after cardiac arrest.
An analysis of secondary outcomes revealed patients who received delayed intervention achieved the
target body temperature more quickly, after an average of 4.7 hours compared to 5.4 hours in the group
receiving immediate intervention. However, this trend did not translate to a significant survival benefit.

The timing of angiography did not appear to make difference in regard to other secondary outcomes
relevant to the degree of brain damage, kidney problems, bleeding and other common complications after
cardiac arrest.

Lemkes said that the study's moderate sample size and the higher-than-expected survival rate may have
limited the study's statistical power. In addition, the trial's findings are relevant only to non-STEMI patients
after cardiac arrest, not to STEMI patients or those experiencing cardiogenic shock. He added that the
results of several other ongoing trials may shed more light on the optimal timing of angiography in
non-STEMI patients or help to identify subgroups who may be more likely to benefit from immediate
intervention.

The study received funding from Biotronik, AstraZeneca and the Netherlands Heart Institute.

This study was simultaneously published online in the New England Journal of Medicine at the time of
presentation.
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Wireless heart failure sensor reduces hospitalizations across all ejection fraction
ranges and both genders
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AN A& 1 F M QTR 2 NBEDS 58% B2 L7-. £ American College of Cardiology's
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In the year following placement of a CardioMEMS heart failure sensor—designed to wirelessly measure and monitor
pulmonary artery pressures that can signal worsening heart failure—patients experienced a 58 percent reduction in
hospitalization for heart failure, according to research presented at the American College of Cardiology's 68th Annual
Scientific Session. Reductions in hospitalizations were seen in both men and women, across all ejection fraction ranges
and regardless of race.

CardioMEMS is a small sensor that is placed directly into a patient's pulmonary artery. In a minimally invasive outpatient
procedure, doctors use the femoral vein in the groin to thread the sensor up to the heart. Once implanted, the device can
detect rising pressures in the pulmonary artery, which can be an early warning of pending congestive heart failure even
before symptoms of shortness of breath or weight gain are reported. Pressures are recorded and transmitted electronically
from a patient's home to a secure website so health care providers can review the readings and proactively adjust medical
therapies to keep patients at their target pressures.

This prospective, open-label trial was initiated as a post-approval study to evaluate the efficacy and safety of the
CardioMEMS sensor in clinical practice per U.S. Food and Drug Administration (FDA) mandates. The device was approved
by the FDA in May 2014 for use in patients who have New York Heart Association (NYHA) Class Il heart failure that limits
daily life and who have been hospitalized for heart failure in the previous year. The study included 1,200 patients at 104
clinical sites in the U.S. Participants were an average of 69 years old and included 38 percent women, 17 percent
non-white, 30 percent with preserved ejection fraction (HFpEF) and 53 percent with reduced ejection fraction.

"This study was done in a large number of patients with substantial representation of women and minorities and showed
the device to be not only safe but markedly effective in keeping people out of the hospital," said David Shavelle, MD,
associate professor at Keck School of Medicine of USC and the study's lead author. "Our findings further validate the
concept that remote monitoring of pulmonary artery pressures, which is a surrogate to a patients' volume status, allows
adjustment of medical therapy in a timely manner to prevent future heart failure hospitalizations. This represents an
important advance in heart failure management, as these patients are at very high risk of hospitalizations and
complications."

The primary efficacy endpoint was heart failure hospitalization rates in the year after the sensor was implanted compared to
the year before. Heart failure is among the top conditions that result in hospitalizations among people age 65 years and
older. Patients in the study had an average of 1.24 heart failure hospitalizations in the year prior to implant and 0.52
hospitalizations in the year after having the device implanted. This translated to a 58 percent reduction in heart
failure-related hospitalizations, researchers said. Similar reductions in hospitalizations were seen in patients with the
greatest burden of hospitalizations (more than two hospitalizations in the previous year).

"Having the device cut the risk of hospitalizations by more than half," Shavelle said. "The benefits of lower hospitalizations
were seen across all subgroups of patients, and we also validated that this treatment can decrease hospitalizations in
patients with HFpEF."

The sensor prevented hospitalizations regardless of patients' ejection fraction, preserved ejection fraction (50 percent or
higher), reduced ejection fraction (<40 percent) or mid-range ejection fraction (41-50 percent). There were also clear
benefits for females and racial/ethnic minorities. Females had a 61 percent reduction in heart failure hospitalization and
blacks had a reduction of 53 percent.

Additionally, patients with or without an implantable cardioverter defibrillator or cardiac resynchronization therapy
defibrillator and those with an ischemic or non-ischemic cardiomyopathy also saw lower rates of hospitalizations with the
CardioMEMS sensor.

Moreover, having the device also appeared to reduce all-cause hospitalizations for conditions like pneumonia, chronic
obstructive pulmonary disease or arrhythmias by 28 percent. Other analyses showed the combined rate of heart
failure-related hospitalizations or death also dropped by 44 percent after the sensor was placed.

"If you can maintain more normal cardiac filling pressures and less heart stress, you are less likely to be seriously affected
and need hospitalization for other conditions such as lung disease or liver disease, which are affected by heart function,"
Shavelle said. "We believe that having the sensor monitored by their care team also encourages patients to follow their
medication plan and gives them a sense of security that is particularly important for those living far away from a hospital."

The CardioMEMS sensor also met its safety endpoint—freedom from device or system-related complications or sensor
failure at one year. To assess safety, researchers tracked whether there were any device or system-related complications
and episodes of sensor failure where they were unable to get pressure readings from the device even after troubleshooting
the external electronics. Based on the data, only four patients had device- or system-related complications, and there was
only one episode of sensor failure, Shavelle said. Reported another way, at one year post-implant, study participants had
99.7 percent freedom from device/system-related complications and 99.9 percent freedom from sensor failure.

An ongoing study is evaluating the use of the CardioMEMS sensor for patients with other classes of heart failure (NYHA
Class Il and IV) and for patients at risk but without a prior hospitalization for heart failure.

This study was funded by Abbott Vascular.
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INFINITY: More aggressive hypertension treatment could help preserve brain
function in elderly
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Elderly people with hypertension who took medicine to keep their 24-hour systolic blood pressure around 130 mm Hg for
three years showed significantly less accumulation of harmful brain lesions compared with those taking medicine to
maintain a systolic blood pressure around 145 mm Hg, according to research presented at the American College of
Cardiology's 68th Annual Scientific Session. However, the reduction in brain lesions, visible as bright white spots on a
magnetic resonance imaging (MRI) scan, did not translate to a significant improvement in mobility and cognitive function.
Researchers said it is likely that three years was too short a time for such benefits to become apparent.

The study, called INFINITY, is the first to demonstrate an effective way to slow the progression of cerebrovascular disease,
a condition common in older adults that restricts the flow of blood to the brain. The study is also unique in its use of
around-the-clock ambulatory blood pressure monitors, which measured participants' blood pressure during all activities of
daily living, rather than only in the medical care environment. In addition to seeing beneficial effects in the brain, those who
kept their blood pressure lower also were less likely to suffer major cardiovascular events, such as a heart attack or stroke.

"I think it's an important clinical finding, and a very hopeful one for elderly people who have vascular disease of the brain
and hypertension," said William B. White, MD, professor of medicine at the University of Connecticut School of Medicine's
Calhoun Cardiology Center and one of the study's principal investigators. "With the intensive 24-hour blood pressure
treatment we reduced the accrual of this brain damage by 40 percent in a period of just three years. That is highly clinically
significant, and | think over a longer time period intensive reduction of the ambulatory blood pressure will have a substantial
impact on function in older persons, as well."

By reducing blood flow to the brain, cerebrovascular disease causes a gradual buildup of lesions that represent areas with
damaged nerve cells in the brain's white matter. Older people with more of these lesions tend to have slower reflexes,
problems with mobility and more signs of cognitive decline.

Having high systolic blood pressure over a long period of time is known to exacerbate damage to small arteries in the deep
regions of the brain, but it was not previously known whether the process could be stopped or slowed by controlling
ambulatory blood pressure. The new findings suggest keeping the 24- hour systolic blood pressure around 130 mm Hg is a
safe and effective way to slow the progression of the disease, White said.

The trial enrolled 199 people who were an average age of 81 years old. All participants had hypertension at the start of the
trial, with an average systolic blood pressure around 150 mm Hg, as well as evidence of some cerebrovascular disease on
an MRI scan. Half of the participants were randomly assigned to receive standard blood pressure control and half were
assigned to receive more intensive blood pressure control.

Doctors worked closely with each patient to manage their medications until they achieved the target blood pressure. They
used ambulatory blood pressure monitors to guide blood pressure treatment. Since blood pressure measurements taken in
the clinical environment may not be truly representative of the out-of- office blood pressure, ambulatory blood pressure
monitoring is known to provide a more accurate picture of blood pressure behavior, White said.

Patients receiving standard blood pressure control maintained an average systolic blood pressure of 146 mm Hg, close to
the study's target level of 145 mm Hg. Patients receiving the more intensive treatment had an average systolic blood
pressure of 131 mm Hg, close to the target level of 130 mm Hg.

After three years, those maintaining the lower systolic blood pressure level had about a 40 percent relative reduction in the
accumulation of the white matter lesions, the study's first co-primary endpoint, than those with higher blood pressure.
However, the groups showed no significant difference in gait speed, a marker of mobility function and the other co-primary
endpoint.

A sensitivity analysis showed that 60 percent of the patients maintained their target blood pressure throughout the full three
years. An analysis of data from these patients revealed even more pronounced differences in the number of brain lesions
among participants with higher versus lower blood pressure. Because this reduction in accrual of brain lesions was so
significant, it is reasonable to expect that those in the more intensive treatment group would begin to show benefits over
the standard treatment group in mobility and cognitive function after a few more years, White said.

"The average 80-year-old without a major iliness such as cancer or heart failure can expect to live about 13 more years,
and if you cut back the accrual of vascular damage over the course of that timeframe it could substantially improve a
person's quality of life," White said. "In addition, this benefit would likely be amplified in people with more severe or
longer-duration hypertension."

Intensive blood pressure control also brought cardiovascular benefits. Even in this small group of 199 patients, participants
in the standard therapy group were four times as likely to suffer a major non-fatal cardiovascular event compared with
those in the intensive treatment group.

Having blood pressure that is too low can cause a person to faint or have falls with injury. However, the rates of fainting and
falling were the same in both treatment groups, suggesting that the 24-hour systolic blood pressure target of 130 mm Hg
was not an unacceptably low target, White said.

White said that the study was limited by its relatively small size and the likelihood that three years was not enough time to
show measurable cognitive benefits.

The study was funded by the National Institute of Aging of the National Institutes of Health and the Lowell Weicker General
Clinical Research Center at the University of Connecticut.
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