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This year’s meeting of the Amer-
ican College of Cardiology pre-
sented important new data on

many topics. Discussed here are key
studies on mitral valve repair, the
comparison of primary catheter abla-
tion versus drug therapy for recur-
rent atrial fibrillation (AF), the com-
bination of fibrate and statin therapy
and cardiovascular disease (CVD)
outcomes in patients with type 2 
diabetes (T2DM),  along with other 
important investigations.

The EVEREST II Study
The Endovascular Valve Edge-to-
Edge Repair (EVEREST II) study1

evaluated the safety and effective-
ness of the MitraClip® (Abbott Labo-
ratories, Abbott Park, IL) procedure
system as compared with open-chest
surgery in patients with mitral insuf-
ficiency (Figure 1).

A total of 279 patients who met the
American College of Cardiology/
American Heart Association guide-
lines for mitral valve surgery
(moderate-to-severe [Grade 3�] or se-
vere [Grade 4�] mitral regurgitation),
were randomly assigned to a 2:1 ratio
to treatment with the MitraClip
device (184 patients) or mitral valve
repair or replacement surgery (95 pa-
tients) to determine if percutaneous
mitral valve repair would be noninfe-
rior with regard to effectiveness and
superior with regard to safety com-
pared with mitral valve surgery.
Patients included in the study if
symptomatic had left ventricular

ejection fraction (LVEF) � 25% and
LV end-systolic dimension � 56 mm
and if asymptomatic with 1 or more
of the following: LVEF 25% to 60%,
LV end-systolic dimension � 39 mm,
new-onset atrial fibrillation, or pul-
monary hypertension. Patients were
excluded if they had suffered a my-
ocardial infarction (MI) within 12
weeks, were in need of other cardiac
surgery, had a serum creatinine � 2.5
mg/dL, or had endocarditis or
rheumatic heart disease. Mitral valve
anatomical exclusions included a mi-
tral valve area � 4 cm2, leaflet flail
width (� 14 mm) and gap (� 9 mm),
or leaflet tethering/coaptation depth
(� 11 mm) and length (� 2 mm).
The baseline patient characteristics
are depicted in Table 1.

The primary effectiveness end-
point was freedom from death,
surgery for mitral valve dysfunction,
and � 2� mitral regurgitation at
12 months. The primary safety end-
point included death, MI, reoperation
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FACC, FAHA, FSCAI, The David Geffen
School of Medicine at UCLA, Cedars-
Sinai Medical Center, Los Angeles, CA;
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FACP, FAHA, FCCP, Department of Med-
icine, Cardiology Section, St. John Prov-
idence Health System, Providence Park
Hospital, Novi, MI.
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for failed surgical repair/replace-
ment, nonelective cardiovascular
(CV) surgery for adverse events,
stroke, renal failure, deep wound in-
fection, ventilation for � 48 hours,
gastrointestinal complication requir-
ing surgery, new-onset atrial fibrilla-
tion, sepsis, and transfusion of �2 U
of whole blood. Secondary quality-
of-life endpoints included New York
Heart Association (NYHA) functional
class and quality of life.

The MitraClip procedure was suc-
cessful in 137 patients; 79 patients

were available for 30-day follow-up. In
the per-protocol analysis, 41 patients
in the clip group did not achieve pro-
cedural success and were not analyzed
further. Major adverse events at 30
days occurred in 9.6% of the clip
group versus 57% of the control group
(P � .0001 for superiority). This out-
come was driven by increased need for
blood transfusions in the control
group. Clinical success rate at 12
months was 72% versus 88% (P �

.0012 for noninferiority) in device and
control groups, respectively (Figure 2).

In the intention-to-treat analysis,
major adverse events at 30 days
occurred in 15% of the clip group
versus 48% of the control group 
(P � .0001 for superiority). Clinical
success rate at 12 months was 67%
versus 74% (P � .0005 for noninferi-
ority), respectively. In the per-proto-
col group, 82% achieved 2� or less
mitral regurgitation with the Mitra-
Clip versus 97% in the control group
at 12 months (Figure 3).

NYHA functional class I or II at
follow-up was 98% in the clip group
versus 88% in the control group
(Figure 4). The improvement in the
severity of mitral regurgitation and
clinical improvement were associ-
ated with positive remodeling of the
left ventricle with decompression of
the left ventricle leading to signifi-
cant reductions in LV end-diastolic
volumes (Figure 4).

At 12 months, both groups re-
ported significant improvement of
residual mitral insufficiency, heart
failure (HF) symptoms, LV dimen-
sions, and quality of life. The Mitra-
Clip device has demonstrated both
safety and clinical effectiveness and
would be anticipated to represent a
major advance in how cardiologists
will approach patients with signifi-
cant mitral insufficiency.

The ACCORD Lipid Trial 
The Action to Control Cardiovascu-
lar Risk in Diabetes (ACCORD) Lipid
trial2 randomized adults with T2DM
at an increased risk for CVD to deter-
mine whether fibrate and statin ther-
apy improve CVD outcome as com-
pared with statin therapy alone. In
all, 5518 patients with T2DM and ei-
ther pre-existing CVD or at least 2
additional CV risk factors were ran-
domly assigned to treatment with
simvastatin plus fenofibrate or to
simvastatin plus placebo. Patients
studied included those with T2DM
with a hemoglobin A1c level � 7.5%,

Figure 1. The MitraClip® system (Abbott
Laboratories, Abbott Park, IL). Adapted with
permission from Cardiosource.

Table 1
EVEREST II Randomized Clinical Trial

Demographic Comparison
EVEREST II Isolated 1st Elective

RCT 2008 STS Database Operation for MR

High Volume  
Hospitals

n � 279 Repair Replace (� 140/y)

Age y (mean) 68 60 61 59

�65 y 58% 37% 45% n/a

�75 y 32% n/a n/a 0%

NYHA Class III or IV 50% 26% 45% n/a

CHF 86% 41% 58% n/a

Hypertension 75% 60% 67% 43%

Diabetes mellitus 9% 13% 23% 6.5%

COPD/chronic lung 15% 17% 29% n/a
disease

EF (mean) 60% 53% 55% 56%

Baseline demographic characteristics of the patients in the Endovascular Valve Edge-to-Edge Repair 
(EVEREST II) study.
CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; EF, ejection fraction;
EVEREST, Endovascular Valve Edge-to-Edge Repair study; MR, mitral regurgitation; NYHA, New York
Heart Association; RCT, randomized controlled trial; STS, Society of Thoracic Surgeons.
Adapted with permission from Cardiosource.
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aged 40 to 79 years with clinical
CVD or aged 55 to 79 years with sub-
clinical CVD or at least 2 additional

CV risk factors, low-density lipopro-
tein (LDL) cholesterol level between
60 and 180 mg/dL, high-density

lipoprotein (HDL) cholesterol � 55
mg/dL for women and black patients
or � 50 mg/dL for all others, and
those with a triglyceride level � 750
mg/dL if not on lipid therapy or
� 400 mg/dL if on lipid therapy.

The primary outcome was the first
occurrence of a major CV event, in-
cluding nonfatal heart attack, nonfa-
tal stroke, or CVD death with sec-
ondary outcomes consisting of the
primary outcome and revasculariza-
tion or hospitalization for congestive
heart failure (HF), major coronary
disease event, nonfatal MI, stroke,
death, or fatal or nonfatal congestive
HF (Figure 5).

After a mean follow-up of 4.7
years, combination therapy did not
significantly reduce combined rates
of CVD, nonfatal heart attack, or
nonfatal stroke as compared with
simvastatin treatment alone (P � .32).
There were no significant treatment

Safety
Major Adverse Events, 30 days

Met superiority hypothesis
• Prespecified margin � 6%
• Observed difference � 47.4%
• 97.5% LCB � 34.4%

Met noninferiority hypothesis
• Prespecified margin � 31%
• Observed difference � 15.4%
• 95% UCB � 25%

Device group, n � 136

PSUP � .0001 PNI � .0001

Control group, n � 79

0 20 40 60

Effectiveness
Clinical Success Rate,* 12 months

Device group, n � 134

Control group, n � 74

0 20 40 10060 80

9.6%

57.0% 87.8%

72.4%

Figure 2. Primary safety and effectiveness endpoints of the Endovascular Valve Edge-to-Edge Repair (EVEREST II) study. *Freedom from the combined
outcome of death, MV surgery, or reoperation for MV dysfunction, MR � 2� at 12 months. LCB, lower confidence bound; MR, mitral regurgitation;
MV, mitral valve; UCB, upper confidence bound. Adapted with permission from Cardiosource. 
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Figure 3. Mitral regurgitation (MR) reduction with the MitraClip® system (Abbott Laboratories, Abbott Park, IL)
and surgical treatment. Adapted with permission from Cardiosource.
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differences for any of the secondary
outcome measures with an annual
mortality rate of 1.5% in the fenofi-
brate-treated group and 1.6% in the
placebo-treated group. Post-hoc sub-
group analysis did suggest some het-
erogeneity in response to therapy,
such as in patients who began the
study with the highest triglyceride
levels and lowest HDL cholesterol
levels, possible benefit from combi-
nation therapy, and possible harm of

combination therapy to women in
the study but not to men.

The ACCORD BP Trial
The purpose of the Action to Control
Cardiovascular Risk in Diabetes (AC-
CORD) BP trial3 was to assess CV risk
reduction in high-risk adults with
T2DM when systolic blood pressure
(SBP) is maintained below 120 mm
Hg. A total of 4733 patients with
T2DM, hypertension, and either pre-
existing CVD or a high risk for de-
veloping CVD were randomly as-
signed to a target SBP of either � 120
mm Hg or � 140 mm Hg. Patients
with T2DM with an HbA1C level �

7.5%, aged 40 to 79 years with clini-
cal CVD or aged 55 to 79 years with
subclinical CVD or at least 2 addi-
tional CV risk factors and SBP 130-
180 mm Hg on up to 1 antihyper-
tensive medication, 130 to 170 mm
Hg on 2 medications, or 130 to 160
mm Hg on 3 medications were in-
cluded in the study. Patients with a
serum creatinine level � 1.5 mg/dL
or significant proteinuria were
excluded from the trial. The mean

estimated glomerular filtration rate
of the study population was 92
mL/min/1.73 m2. A variety of blood-
pressure-lowering medication com-
binations were used to achieve the
study blood pressure goals. The pri-
mary endpoint consisted of a com-
posite of the following events: com-
bined rate for a major CVD event
such as nonfatal MI, nonfatal stroke,
or CV death. Secondary endpoints
included total mortality, CV deaths,
nonfatal MI, nonfatal stroke, and
total stroke.

The SBP averaged 119 mm Hg in
the intensive therapy group and 134
mm Hg in the standard therapy
group. There was no significant dif-
ference between the 2 groups in the
combined rate of nonfatal heart at-
tack or stroke, or CV death (P � .20)
after an average of 4.7 years of
follow-up (Table 2).  Stroke risk was
significantly lower with intensive
therapy (0.3% vs 0.5%; P � .01).
There was a reduction in the devel-
opment of microalbuminuria and
the urinary albumin-to-creatinine
ratio in the aggressively treated arm.
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Figure 5. Primary outcome of the ACCORD Lipid trial.
ACCORD, Action to Control Cardiovascular Risk in Di-
abetes; CHF, congestive heart failure; CV, cardiovascu-
lar. Adapted with permission from Cardiosource.

100

80

60

40

20

0
Baseline 12 months

n � 124, Matched data

Device Group
P � .0001

A B

97.6%
NYHA
Class I/II

I

I

I

I
II

II

II
III

II
III

IV
IIIIV

Control Group
P � .0001

Baseline 12 months
n � 66, Matched data

Pa
ti

en
ts

 (
%

)

6

5

4

3

2

1

0

Device Group
n � 118, Matched data

LVID
diastole

LVID
systole

D
im

en
si

o
n

 (
cm

)

6

5

4

3

2

1

0

Control Group
n � 65, Matched data

LVID
diastole

LVID
systole

D
im

en
si

o
n

 (
cm

)

Hypothesis not prespecified for statistical analysis.
Investigational device only in the United States; not available
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Figure 4. A) Impact of MitraClip® system (Abbott Laboratories, Abbott Park, IL) on resulting functional class at baseline and after 12 months. EVEREST, Endovascular Valve
Edge-to-Edge Repair study. Adapted with permission from Cardiosource. B) Impact of MitraClip® system (Abbott Laboratories, Abbott Park, IL) and surgery on left ventricular
dimension. EVEREST, Endovascular Valve Edge-to-Edge Repair study. Adapted with permission from Cardiosource.
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The investigators concluded that
the study does not support the
reduction of CV risk by achieving
SBP goals � 120 mm Hg in high-risk
patients with T2DM. There was a
higher risk of significant adverse
events such as syncope and hyper-
kalemia, and small elevations in
serum creatinine in the intensive
blood pressure control group, but
also a 41% lower stroke rate. The lack
of a broader reduction of CV events
in this study may be surprising.
Whether this is related to excluding
patients with significant chronic kid-
ney disease (diabetic and hyperten-
sive nephropathy) who would be at
higher risk of CVD events is impor-
tant before generalizing these results
to the broader patient population of
diabetic patients with hypertension
that may represent the majority of
patients cared for in “real world”
clinical settings.

The NAVIGATOR Trial
The Nateglinide And Valsartan in
Impaired Glucose Tolerance Out-
comes Research (NAVIGATOR) trial4

was designed to determine whether
the risk of diabetes and CV events
could be reduced in patients with

impaired glucose tolerance (IGT).
This was a prospective, multina-
tional, randomized, double-blind,
placebo-controlled trial with 9306
patients with IGT who were either
older than age 50 years with diag-
nosed CVD or older than age 55

years with at least 1 risk factor for
CVD. Patients with IGT had fasting
glucose levels between 95 and 125
mg/dL. Patients were excluded if
they had any laboratory abnormality
or condition that could interfere
with the assessment of drug efficacy
and safety, used an angiotensin-con-
verting enzyme (ACE) inhibitor or
angiotensin receptor blocker (ARB)
for hypertension, or used any antidi-
abetic medication within the last
5 years. Study patients’ baseline
characteristics are shown in Table 3.

Treatment was either a postpran-
dial glucose-lowering drug (nateglin-
ide therapy, up to 60 mg 3 times
daily before meals) or an ARB (val-
sartan, up to 160 mg once daily) or
both. There were co-primary end-
points, including the development
of diabetes; a core CV outcome
composite of death from CV causes,
nonfatal MI, nonfatal stroke, or
hospitalization for HF; and compos-
ite of individual components,

Table 2
Primary and Secondary Outcomes

Intensive Standard
Events (%/y) Events (%/y) HR (95% CI) P

Primary 208 (1.87) 237 (2.09) 0.88 (0.73-1.06) .20
Total mortality 150 (1.28) 144 (1.19) 1.07 (0.85-1.35) .55
Cardiovascular 60 (0.52) 58 (0.49) 1.06 (0.74-1.52) .74
deaths
Nonfatal MI 126 (1.13) 146 (1.28) 0.87 (0.68-1.10) .25
Nonfatal stroke 34 (0.30) 55 (0.47) 0.63 (0.41-0.96) .03
Total stroke 36 (0.32) 62 (0.53) 0.59 (0.39-0.89) .01

Outcomes of the ACCORD BP trial. Also examined fatal/nonfatal HF (HR � 0.94, P � 0.67), a compos-
ite of fatal coronary events, nonfatal MI, and unstable angina (HR � 0.94, P � 0.50) and a composite of
the primary outcome, revascularization, and unstable angina (HR � 0.95, P � 0.40).
ACCORD, Action to Control Cardiovascular Risk in Diabetes; BP, blood pressure; CI, confidence inter-
val; HF, heart failure; HR, hazard ratio; MI, myocardial infarction.
Adapted with permission from Cardiosource.

Table 3
Baseline Patient Characteristics

Nateglinide Placebo
n � 4645 n � 4661

Glycemic indices

Fasting plasma glucose (mmol/L) 6.1 � 0.45 6.1 � 0.46

2-hour plasma glucose (mmol/L) 9.2 � 0.93 9.2 � 0.94

Glycated hemoglobin (%) 5.8 � 0.45 5.8 � 0.48

Metabolic syndrome, n (%) 3896 (83.9) 3898 (83.6)

Lipids

Total cholesterol, mg/dL 210 � 41 210 � 43

HDL, mg/dL 50 � 13 50 � 13

LDL, mg/dL 126 � 36 127 � 38

Triglycerides, mg/dL 151 (109, 208) 150 (107, 209)

Creatinine, mg/dL 0.9 � 0.2 0.9 � 0.2

Estimated GFR mL/min/1.73 m2 80.3 � 18.6 81.1 � 19.0

Urinary albumin:creatinine (mg/g) 7.1 (4.5, 14.1) 7.1 (4.5, 14.8)

Baseline characteristics of patients in the NAVIGATOR trial.
GFR, glomerular filtration rate; HDL, high-density lipoprotein; LDL, low-density lipoprotein; 
NAVIGATOR, Nateglinide And Valsartan in Impaired Glucose Tolerance Outcomes Research Trial.
Adapted with permission from Cardiosource.
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hospitalization for unstable angina,
or arterial revascularization.

With regard to the effect of valsar-
tan, at a mean follow-up of 5 years,
incident diabetes occurred in 33% of
the valsartan-treated group versus
37% of the placebo-treated group 
(P � .001). There was no difference
in the extended CV outcome (15% vs
15%; P � NS) or core CV outcome
(8.1% vs 8.1%; P � NS).

With regard to the effect of
nateglinide, incident diabetes oc-
curred in 36% of the nateglinide-
treated group versus 34% of the
placebo-treated group (P � .05). The
extended CV outcome (14% vs 15%;
P � NS) and core CV outcomes (7.9%
vs 8.3%; P � NS), were not different
between nateglinide and placebo.
Hypoglycemia occurred in 20% ver-
sus 11% (P � .001) and study drug
discontinuation occurred in 11%
versus 10% (P � .23), respectively.
Among patients with IGT and CVD
or CV risk factors, valsartan was ef-
fective at reducing incident diabetes;
however, this did not translate into a
reduction of long-term adverse CV
events. Nateglinide reduced neither
incident diabetes nor adverse CV
events.

The RACE II Study: A Compar-
ison Between Lenient Versus
Strict Rate Control in Patients
With HF
The Rate Control Efficacy in Perma-
nent Atrial Fibrillation (RACE) II
Study5 compared a strategy of le-
nient (� 110 beats/min) versus strict
(� 80 beats/min) rate control in pa-
tients with and without HF. A total
of 614 patients were randomized to
receive a rate control drug, which
was adjusted to achieve resting heart
rate goals (strict: � 80 beats/min at
rest and � 110 beats/min at 25% du-
ration of maximal exercise time and
lenient: � 110 beats/min at rest) dur-
ing follow-up visits at 1, 2, and 3

points (strict vs lenient) of death by
any cause (18% vs 17%), symptoms
emblematic of AF (46% vs 45.6%),
and NYHA functional class I (23.4%
vs 23.3%) were not different. The in-
vestigators concluded that lenient
rate control was not inferior to strict
rate control in patients with perma-
nent AF.

The EXPLORE Xa Trial
The Randomized Clinical Trial of
Three Doses of a Long-Acting Oral
Direct Factor Xa Inhibitor Betrixaban
in Patients With Atrial Fibrillation
(EXPLORE Xa)6 was a dose-finding
and effectiveness trial assessing a
strategy of factor Xa inhibition in re-
ducing risk of AF-related stroke. In
total, 508 patients were randomized
1:1:1:1 to receive Betrixaban (BTX;
Portola Pharmaceuticals, South San
Francisco, CA/Merck, Whitehouse
Station, NJ) at 40 mg, 60 mg, or
80 mg once daily for 3 months or
dose-adjusted warfarin. Inclusion cri-
teria for this trial included those
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Figure 6. Primary event outcome of the Rate Control Efficacy in Permanent Atrial Fibrillation (RACE) II study.
Adapted with permission from Cardiosource.

months, and annually. Rate control
treatment included 	-blockers,
non–dihydropyridine calcium chan-
nel blockers, and digoxin alone or
in combination. Patients included
in this study had permanent atrial
fibrillation (AF) for � 12 months, a
resting heart rate � 80 beats/min,
age � 81 years, and were on oral an-
ticoagulation. Patients with paroxys-
mal AF, unstable HF, stroke, recent
cardiac surgery, or current or fore-
seen pacemaker, implantable car-
dioverter defibrillator (ICD), or car-
diac resynchronization therapy were
excluded. The primary endpoints
were time to a CVD event, including
CV mortality, hospitalization for HF,
systemic emboli, major bleeding,
syncope, sustained ventricular tachy-
cardia, cardiac arrest, pacemaker im-
plant for bradycardia, and ICD im-
plant for ventricular arrhythmias.

The estimated incidence of pri-
mary outcome for strict and lenient
rate control was 14.9 and 12.9, re-
spectively (Figure 6). Secondary end-
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with nonvalvular AF with at least 1
risk factor for stroke, no uncon-
trolled hypertension, taking � 162
mg aspirin daily, an International
Normalized Ratio (INR) � 2.2 at ran-
domization, or inability to comply
with INR monitoring. Patients were
excluded if they weighed � 40 kg,
had hemodialysis within the past
year, AF due to reversible cause, had
a mechanical prosthetic valve, or a
condition other than AF requiring
anticoagulation, a SBP � 160 mm
Hg, active endocarditis, scheduled
major surgery or pulmonary vein iso-
lation procedure, or had suffered a
stroke, systemic embolic event, or
acute coronary syndrome within 30
days. The mean CHADS2 (congestive
heart failure, hypertension, age, dia-
betes mellitus, stroke or transient is-
chemic attack) score was 2.2. The pri-
mary endpoint was the time to the
occurrence of major or clinically rel-
evant nonmajor bleeding with sec-
ondary endpoints including time to
occurrence of any bleeding (major,
clinically relevant nonmajor, and
minimal) and time to occurrence of
death, stroke, MI, or other systemic
embolism.

The primary endpoint was less likely
to occur at the 40-mg dose of BTX
compared with the 60-mg or 80-mg
dose and with warfarin (Figure 7). In
fact, all doses of BTX resulted in less
major or clinically relevant nonmajor
bleeding than warfarin.

A strategy of inhibiting factor Xa
with low-dose BTX is superior to
warfarin at controlling bleeding in
patients with AF. Further study will
delineate the effectiveness of this
agent in preventing stroke and
bleeding in patients with AF.

The CABANA Pilot Study
The Catheter Ablation versus Antiar-
rhythmic Drug Therapy for Atrial
Fibrillation (CABANA) Pilot Study7

compared primary catheter ablation

for the elimination of AF with state-
of-the-art drug therapy for reducing
recurrent AF in high-risk patients.
This pilot study comprised advanced
AF patients (n � 60) with multiple
underlying CVD. In all, 31 patients
were randomized to receive antiar-
rhythmic drug therapy or heart rate
control drugs alone; 29 patients un-
derwent isolation of all 4 pulmonary
veins. In the medical management
arm 16% received medical therapy to
maintain sinus rhythm, 13% were
treated for rate control only, and
71% were treated for both. To be eli-
gible for the study, patients had to
have documented � 2 paroxysmal
AF episodes (� 1 hour) over 4
months or � 1 persistent AF episode
(� 1 week), be age � 65 years, or age
� 65 years with � 1 risk factor (hy-
pertension, diabetes, HF, prior cere-
brovascular accident or transient is-
chemic attack), left atrial size � 5.0
cm, ejection fraction � 35%, and be
eligible for ablation and currently
taking � 2 rhythm control or � 3
rate control drugs.

The primary endpoint was recur-
rence of AF. The incidence of free-
dom from symptomatic AF was sig-

nificantly higher in the catheter ab-
lation arm, as compared with the an-
tiarrhythmic drug arm (65% vs 41%,
hazard ratio [HR] 0.46; P � .03),
whereas the incidence of any AF,
atrial flutter, or atrial tachycardia
was similar between the 2 arms (66%
vs 72%, HR 0.69; P � .26). The re-
sults of the CABANA pilot study
show that catheter ablation is associ-
ated with a reduction in sympto-
matic AF in high-risk patients as
compared with medical therapy, al-
though there was no difference in
the incidence of any atrial arrhyth-
mia. The results of the CABANA
pivotal trial will shed more light on
the comparison of ablation and med-
ical therapy in patients with AF.

The DOSE Study
The Diuretic Optimization Strategies
Evaluation (DOSE) study8 was a ran-
domized, double-blind, placebo-
controlled trial comparing the safety
and efficacy of high- versus low-dose
intravenous (IV) furosemide treat-
ment and separate dose versus con-
tinuous infusion in patients with
acute decompensated heart failure
(ADFH). Patients included in this
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Figure 7. Incidence of the primary endpoint of 3 doses of betrixaban compared with warfarin. Adapted with
permission from Cardiosource.
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study had a prior clinical diagnosis
of HF with daily home use of an oral
loop diuretic for at least 1 month,
daily oral dose of furosemide be-
tween 80 and 240 mg (or equiva-
lent), HF defined by at least 1 symp-
tom and 1 sign, and anticipated
need for IV loop diuretics for at least
48 hours; they were excluded if they
received or planned to receive IV va-
soactive treatment (inotropes, va-
sodilators) or ultrafiltration therapy
for HF, had SBP � 90 mm Hg, serum
creatinine level � 3.0 mg/dL at base-
line or renal replacement therapy,
had B-type natriuretic peptide (BNP)
� 250 ng/mL or N-terminal proBNP
� 1000 mg/mL, had an acute coro-
nary syndrome within 4 weeks or
anticipated need for coronary an-
giography or other procedures re-
quiring IV contrast. Within 24 hours
of admission, 308 patients were as-
signed to 1 of 4 treatment arms for
72 hours: continuous IV high-
dose (2.5 
 baseline oral dose)
furosemide; continuous IV low-dose
(1 
 oral dose) furosemide; IV bolus
high-dose furosemide every 12
hours; and IV bolus low-dose
furosemide every 12 hours. The pri-
mary efficacy endpoint was the
Patient Global Assessment by visual
analog scale (VAS) and the primary
safety endpoint was change in
serum creatinine from baseline to
72 hours. There was no difference
between every 12-hour dosing and
continuous infusion of furosemide
on the VAS area under the curve
(AUC) (Figure 8).

There was no significant difference
in change in serum creatinine (0.05
vs 0.07 mg/dL; P � .45). Secondary
endpoints such as net volume loss
(4237 vs 4249 mL; P � .89), % treat-
ment failure (38% vs 39%; P � .88),
change in weight at 72 hours (�6.8
vs 8.1 lbs; P � .20), dyspnea VAS
AUC at 72 hours (4456 vs 4699;
P � .36), and length of stay (5 vs

5 days; P � 0.97) were similar between
the 2 groups. For the low and high in-
tensification of furosemide dosing
analysis, there was no difference on
the VAS or change in creatinine from
baseline (0.04 vs 0.08 mg/dL; P � .21).
Secondary endpoints such as net
volume loss (3575 vs. 4899 mL; 
P � 0.001), change in weight at
72 hours (�6.1 vs 8.7 lbs; P � 0.011),
and dyspnea VAS at 72 hours were
significantly better in the high-dose
furosemide group.

The results of the DOSE trial will
have important implications in how
diuretic treatment is applied to pa-
tients with ADHF. DOSE showed no
benefit from continuous infusion
over regular pulse dosing. However,
the high intensification dose of
furosemide was associated with a sig-
nificant improvement in net diure-
sis, weight loss, and symptom relief,
as compared with the low intensifi-
cation dose. Changes in creatinine
noted in the high intensification
arm were transient.

The ASPIRE Trial
The Effect of the Direct Renin In-
hibitor Aliskiren on Left Ventricular
Remodeling Following Myocardial
Infarction with Left Ventricular Dys-
function (ASPIRE) trial9 evaluated
the effect of additional blockade of
the renin-angiotensin-aldosterone
system with the addition of the di-
rect renin inhibitor aliskiren to con-
ventional therapy, including ACE
inhibitors, ARBs, and LV remodel-
ing, on post-MI patients. A total of
802 patients 2 to 6 weeks after MI
with LV dysfunction were treated
with aliskiren titrated to 300 mg/d.

The primary endpoint of LV end-
systolic volume as assessed by
echocardiography decreased by 4.4
mL in the aliskiren-treated group
and 3.5 mL in those treated with
placebo. The investigators con-
cluded that the addition of aliskiren
to conventional post-MI treatments
was not beneficial and did not af-
fect LV function or size. There was a
potential for more adverse events
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Figure 8. Primary endpoint of the Diuretic Optimization Strategies Evaluation (DOSE) trial. VAS AUC, area under
the visual analog scale; Q12, every 12 hours; SD, standard deviation. Adapted with permission from Cardiosource.
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including hyperkalemia, hypoten-
sion, and renal dysfunction in the
patients treated with aliskiren.

The STICH Trial
The Influence of Reduction of Left
Ventricular Volume on Outcome
After Coronary Artery Bypass Graft-
ing With or Without Surgical Ven-
tricular Reconstruction (STICH)
trial10 evaluated whether coronary
artery bypass grafting (CABG) with
surgical ventricular reconstruction
(SVR) in patients with anterior-
apical regional LV dysfunction
would be superior to CABG alone in
reducing death and cardiac hospital-
ization and improving quality of
life. The primary endpoint was
death plus long-term survival free of
cardiac hospitalization. Though a
greater reduction in LV end-systolic
volume index was observed in the
CABG � SVR group, there was no
significant difference in the primary
endpoint of death and cardiac hos-
pitalization (58% vs 59%; P � .90) or
improvement in the secondary end-
points including NYHA HF classifi-
cation or Canadian Cardiovascular
Society angina classification with
CABG � SVR over CABG alone.

The JETSTENT Trial
The Randomized Comparison of An-
gioJet Rheolytic Thrombectomy Be-
fore Direct Infarct Artery Stenting to
Direct Stenting Alone in Patients
with Acute Myocardial Infarction
(JETSTENT) trial11 was designed to
determine if rheolytic thrombec-
tomy would improve myocardial
reperfusion and clinical outcomes
for patients with acute ST-segment
elevation MI (STEMI). Macro- and
microembolization are known to
occur commonly during percuta-
neous coronary intervention in
STEMI. At times this can lead to the
obstruction of the microvasculature
and delay or prevent cellular reperfu-

sion, leading to worse outcomes. A
total of 501 patients were enrolled
from 8 sites in Europe and South
America.

The primary endpoints were 
� 50% reduction of ST-segment res-
olution at 30 minutes postproce-
dure, final infarct size at 30 days,
major adverse cardiac events at 1, 6,
and 12 months, and death, and for
readmission for HF at 12 months.
Rheolytic thrombectomy, in addi-
tion to direct stenting, produced
more rapid resolution of the ST-
segment elevation than stenting
alone without any change in infarct
size. The incidence of major adverse
cardiac events was significantly
lower in the group receiving rhe-
olytic thrombectomy at 6 months
(Figure 9).

The PLATO Trial
Ticagrelor Versus Clopidogrel In Pa-
tients With Acute Coronary Syn-
dromes Undergoing Coronary Artery
Bypass Surgery (PLATO) trial12 evalu-
ated whether ticagrelor is more effec-
tive than clopidogrel in reducing the
incidence of death from vascular
causes, MI, or stroke, without in-

creasing the overall rate of major
bleeding in patients undergoing
CABG within 7 days of their last in-
take of the study drug.

This study was a retrospective,
postrandomized evaluation of 1261
patients who underwent CABG and
were given either ticagrelor or clopi-
dogrel. The primary composite end-
point of CV death, heart attack, and
stroke showed no difference, al-
though the total mortality rate was
lower in ticagrelor-treated patients
(4.6% vs 9.2%) (Figure 10). The sec-
ondary endpoint of CABG-related
major bleeding was no different
(Figure 10).

Ticagrelor was similar to clopido-
grel in terms of the composite pri-
mary endpoint though there was a
significant reduction in all-cause and
CV mortality without any reduction
in MI or stroke. This mortality bene-
fit was observed within 1 month of
the index CABG procedure. There
are serious limitations to this analy-
sis, including the fact that it was
performed in a nonrandomized
fashion and there was lack of full
characterization of the causes of
post-CABG mortality. Interestingly,
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Figure 9. Primary endpoint of Randomized Comparison of AngioJet Rheolytic Thrombectomy Before Direct Infarct
Artery Stenting to Direct Stenting Alone in Patients with Acute Myocardial Infarction (JETSTENT) trial. MACE, major
adverse cardiac events; MI, myocardial infarction; TVR, target vessel revascularization. Adapted with permission
from Cardiosource.
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5. Van Gelder IC. Rate Control Efficacy in Perma-
nent Atrial Fibrillation: a Comparison Between
Lenient Versus Strict Rate Control in Patients
With and Without Heart Failure (RACE II).
Paper presented at: 59th Annual American
College of Cardiology Scientific Session; March
14-16, 2010; Atlanta, GA. http://www.cardiosource
.org/News-Media/Meeting-Coverage/ACC/ACC-
2010.aspx. Accessed September 24, 2010.

6. Ezekowitz MD. A Randomized Clinical Trial of
Three Doses of a Long-Acting Oral Direct Factor
Xa Inhibitor Betrixaban in Patients With Atrial
Fibrillation (EXPLORE-Xa). Paper presented at:
59th Annual American College of Cardiology
Scientific Session; March 14-16, 2010; Atlanta,
GA. http://www.cardiosource.org/News-Media/
Meeting-Coverage/ACC/ACC-2010.aspx. Ac-
cessed September 24, 2010.

7. Packer DL. Catheter Ablation vs. Antiarrhyth-
mic Drug Therapy for Atrial Fibrillation
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Figure 10. A) Primary endpoint of Ticagrelor Versus Clopidogrel In Patients With Acute Coronary Syndromes Undergoing Coronary Artery Bypass Surgery (PLATO) study. CABG,
coronary artery bypass graft; CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction. Adapted with permission from Cardiosource. B) Bleeding
endpoint of Ticagrelor Versus Clopidogrel In Patients With Acute Coronary Syndromes Undergoing Coronary Artery Bypass Surgery (PLATO) study. CABG, coronary artery by-
pass graft; GUSTO, Global Strategies for Opening Occluded Coronary Arteries; TIMI, thrombolysis in myocardial infarction. Adapted with permission from Cardiosource.

Main Points
• In patients with severe mitral insufficiency, repair with the MitraClip system (Abbott Laboratories, Abbott Park, IL) was

possible. This therapy demonstrated improved safety at 30 days compared with surgery, primarily by reducing the need
for blood transfusion. At 30 days, major adverse events occurred in 9.6% of the clip group as compared with 57% in
the control group.

• The Rate Control Efficacy in Permanent Atrial Fibrillation (RACE) II study showed that lenient rate control is not in-
ferior to strict rate control in patients with permanent atrial fibrillation (AF). In fact, it is more convenient because it
requires fewer outpatient visits, fewer examinations, and lower doses of medication. Lenient rate control can be used
in both high- and low-risk patients with AF.

• Although surgical ventricular reconstruction (SVR) was demonstrated to reduce left ventricular end-systolic volume to
a greater extent than coronary artery bypass grafting (CABG) alone, this result did not translate into an improvement
in cardiovascular morbidity or mortality in the Surgical Treatments for Ischemic Heart Failure Hypothesis (STICH) trial.
Based on these results, routine SVR at the time of CABG is not recommended at this time.

there was no reduction in bleeding
events with ticagrelor compared
with clopidogrel.

References
1. Feldman T. Primary Safety and Efficacy End-

points of the EVEREST II Randomized Clinical
Trial. Paper presented at: 59th Annual Ameri-
can College of Cardiology Scientific Session;
March 14-16, 2010; Atlanta, GA. http://www
.cardiosource.org/News-Media/Meeting-Coverage/
ACC/ACC-2010.aspx. Accessed September 24,
2010.

2. Ginsberg H. Effects of Combination Lipid Ther-
apy on Cardiovascular Events in Type 2 Dia-
betes Mellitus: the ACCORD Lipid Study. Paper
presented at: 59th Annual American College of
Cardiology Scientific Session; March 14-16,

2010; Atlanta, GA. http://www.cardiosource.org/
News-Media/Meeting-Coverage/ACC/ACC-2010
.aspx. Accessed September 24, 2010.

3. Cushman WC. Effects of Intensive Blood Pres-
sure Control on Cardiovascular Events in Type
2 Diabetes Mellitus: the ACCORD Blood Pres-
sure Trial. Paper presented at: 59th Annual
American College of Cardiology Scientific Ses-
sion; March 14-16, 2010; Atlanta, GA. http://www.
cardiosource.org/News-Media/Meeting-Coverage/
ACC/ACC-2010.aspx. Accessed September 24,
2010.

4. Califf RM. The Nateglinide And Valsartan in
Impaired Glucose Tolerance Outcomes Re-
search Trial (NAVIGATOR). Paper presented at:
59th Annual American College of Cardiology
Scientific Session; March 14-16, 2010; Atlanta,
GA. http://www.cardiosource.org/News-Media/
Meeting-Coverage/ACC/ACC-2010.aspx. Ac-
cessed September 24, 2010.

5. RICM0554_10-13.qxd  10/13/10  8:08 PM  Page e162



Best of the ACC 2010

VOL. 11 NO. 3  2010    REVIEWS IN CARDIOVASCULAR MEDICINE    e163

(CABANA). Paper presented at: 59th Annual
American College of Cardiology Scientific
Session; March 14-16, 2010; Atlanta, GA.
http://www.cardiosource.org/News-Media/
Meeting-Coverage/ACC/ACC-2010.aspx. Ac-
cessed September 24, 2010.

8. Felker GM. Diuretic Strategies In Acute Decom-
pensated Heart Failure: the Diuretic Optimiza-
tion Strategies Evaluation Study (DOSE). Paper
presented at: 59th Annual American College of
Cardiology Scientific Session; March 14-16,
2010; Atlanta, GA. http://www.cardiosource.org/
News-Media/Meeting-Coverage/ACC/ACC-2010
.aspx. Accessed September 24, 2010.

9. Solomon SD. Effect of the Direct Renin In-
hibitor Aliskiren on Left Ventricular Remodel-
ing Following Myocardial Infarction with Left

Ventricular Dysfunction (ASPIRE). Paper pre-
sented at: 59th Annual American College of
Cardiology Scientific Session; March 14-16,
2010; Atlanta, GA. http://www.cardiosource.org/
News-Media/Meeting-Coverage/ACC/ACC-2010
.aspx. Accessed September 24, 2010.

10. Michler RE. Influence of Reduction of Left Ven-
tricular Volume on Outcome After Coronary
Artery Bypass Grafting With or Without Surgi-
cal Ventricular Reconstruction (STICH). Paper
presented at: 59th Annual American College of
Cardiology Scientific Session; March 14-16,
2010; Atlanta, GA. http://www.cardiosource.org/
News-Media/Meeting-Coverage/ACC/ACC-2010
.aspx. Accessed September 24, 2010.

11. Antoniucci D. Randomized Comparison of
AngioJet Rheolytic Thrombectomy Before Di-

rect Infarct Artery Stenting to Direct Stenting
Alone in Patients with Acute Myocardial In-
farction (JETSTENT). Paper presented at: 59th
Annual American College of Cardiology Scien-
tific Session; March 14-16, 2010; Atlanta, GA.
http://www.cardiosource.org/News-Media/
Meeting-Coverage/ACC/ACC-2010.aspx. Ac-
cessed September 24, 2010.

12. Held C. Ticagrelor Versus Clopidogrel In Pa-
tients With Acute Coronary Syndromes Under-
going Coronary Artery Bypass Surgery
(PLATO). Paper presented at: 59th Annual
American College of Cardiology Scientific
Session; March 14-16, 2010; Atlanta, GA.
http://www.cardiosource .org/News-Media/
Meeting-Coverage/ACC/ACC-2010.aspx. Ac-
cessed September 24, 2010.

5. RICM0554_10-12.qxd  10/12/10  2:22 PM  Page e163




