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The 2004 American Heart Asso-
ciation (AHA) Scientific Ses-
sions provided a forum for the

presentation and discussion of im-
portant research advances in every
area of cardiovascular medicine.
Here our board members report on
some of the most important and
exciting new findings announced in
New Orleans.

�-Blockers and Perioperative
Complications in Diabetics
The Diabetic Postoperative Mortality
and Morbidity (DIPOM) Trial1

evaluated whether peri-operative
�-blocker administration is associ-
ated with a reduction in cardiac

events in diabetic patients undergo-
ing non-cardiac surgery. Patients
were randomized to either placebo
(n � 459) or metoprolol (n � 462).
Study drug was administered the
evening prior to surgery (50 mg) and
was continued during the hospital-
ization for up to 7 days (100 mg/day).
The mean duration of drug therapy
was 4.6 days in the metoprolol group
and 4.9 days in the placebo group.
The majority of patients in the trial
underwent either orthopedic or
intra-abdominal surgery. Heart rate
was significantly lower in the meto-
prolol group compared with placebo
(75 vs 84 beats per minute, respec-
tively, P � .001). There was no

difference by treatment group in the
primary endpoint of death, acute MI,
unstable angina, or congestive heart
failure at follow-up (21% for meto-
prolol vs 20% for placebo, P � 0.66).
Even after adjustment for age, gen-
der, history of coronary heart disease,
and malignant disease, no difference
was observed (HR 1.10, P � 0.53).
There was also no difference in the
endpoint of all-cause mortality at
follow-up (16% in both groups,
P � 0.88). Serious adverse events oc-
curred in 7.1% of the metoprolol
group and 5.2% of the placebo group
(P � ns). Among diabetic patients un-
dergoing non-cardiac surgery, treat-
ment with the �-blocker metoprolol
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was not associated with a reduction
in the primary composite endpoint
or in all-cause mortality, when com-
pared with placebo. Current guide-
lines recommend perioperative
�-blocker use in patients with dia-
betes and those with established car-
diovascular disease undergoing non-
cardiac surgery. Clearly, additional
large-scale trials are needed to evalu-
ate this practice.

Before generalizing these results to
clinical practice, it should be consid-
ered that the noncardiac surgeries
were relatively low-risk and relatively
uncomplicated. The incidence of in-
hospital cardiovascular events was
low (1%), and the 10% long-term
event rate corresponded to the rate in
patients with a highly uncomplicated
course. The drug dose was low. When
orally administered, metoprolol suc-
cinate has a highly variable plasma
level in ambulatory patients, which
is further complicated postsurgery,
when patients typically have signifi-
cant gastrointestinal dysfunction for
days. In addition, 33% of patients re-
ceived either no metoprolol or only
50 mg of oral metoprolol postopera-
tively on day 1, 50% received it on
day 2, and almost two thirds of pa-
tients received it on day 3, most
likely yielding low plasma levels.  Fu-
ture trials should consider including
higher-risk populations undergoing
higher-risk surgery and more inten-
sive and aggressive �-blockade (ad-
ministered intravenously, periopera-
tively and for several days thereafter,
and orally afterward).

African Americans with
Heart Failure
The African American Heart Failure
Trial (A-HeFT)2 evaluated treatment
with a fixed dose of isosorbide dini-
trate plus hydralazine, compared
with placebo, among black patients
with primarily class III systolic heart
failure. Subjects were randomized to

a fixed dose of isosorbide dinitrate
plus hydralazine (n � 518) or
placebo (n � 532). Randomization
was stratified by baseline use of �-
blocker therapy. Initial dose was
20 mg of isosorbide dinitrate and
37.5 mg of hydralazine. Dosing was
increased to a total daily dose of
120 mg of isosorbide dinitrate and
225 mg of hydralazine. The baseline
therapy in subjects included: diuret-
ics (90%), angiotensin-converting
enzyme (ACE) inhibitors (69%), an-
giotensin receptor blockers (ARBs)
(17%), and �-blockers (74%). There
were more females (44.2% vs 36.1%,
respectively) and more diabetics
(44.8% vs 37.0%, respectively) in the
isosorbide dinitrate plus hydralazine
group, when compared to placebo.
The etiology of heart failure was
ischemic heart disease in 23% of
patients, hypertension in 38% of

patients, and of idiopathic origin in
26% of patients. These statistics are
unique among trials in systolic heart
failure primarily in Caucasians,
where, generally, 2�3 have ischemic
and 1�3 have nonischemic cardio-
myopathy. The study was terminated
after 1,050 of the planned 1,100 pa-
tients had been randomized, due to a
demonstrated mortality benefit in
the active treatment arm. Mortality
was significantly lower in the combi-
nation therapy group (6.2% vs
10.2%, hazard ratio 0.57, P � .01).
The survival differences were delayed
until 6 months after randomization
and continued to diverge through
follow-up, which is unusual for drug
therapy in heart failure (Figure 1). In-
dividual components of the primary
endpoint composite score were also
significantly improved in the combi-
nation therapy group, including
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death (data above), first hospitaliza-
tion for heart failure (16.4% vs
24.4% in the placebo arm, P � .001),
and change in quality of life score at
6 months (�5.6 � 20.6 vs �2.7 �

21.2, with lower scores representing
better quality; P � .02). Target dose
was given in 68.0% of patients in the
combination therapy group and
88.9% of patients in the placebo
group (P � .001). Blood pressure was
lower in the combination therapy
group compared with placebo (sys-
tolic blood pressure [SBP] averaged
3.1 mmHg lower with active treat-
ment, P � .02). The major adverse
effects in the combination therapy
group were headache (47.5% vs
19.2% in the placebo group, P �

.001) and dizziness (29.3% vs 12.3%
for placebo, P � .001). The authors
have credited the biologic effects of
nitric oxide donation from 120 mg
of isosorbide dinitrate and oxidase
inhibition from 225 mg of hy-
dralazine for the outcome. However,
the mean 3.1 mmHg difference in
SBP is in the range to affect
cardiovascular mortality. Additional
results need to be calculated,
including the relative benefits relat-
ing to baseline medication and sever-
ity of initial systolic dysfunction. It is
likely that at least some of the treat-
ment effect is due to blood pressure
lowering; some due to random
chance, given the unusual survival
curves for heart failure treatment;
and some due to the unique biologic
effects of this fixed dose combina-
tion of commercially available
agents.

Glycemic Control in Type 2
Diabetics With Hypertension
Treated With �-blockers
The Glycemic Effects in Diabetes
Mellitus: Carvedilol-Metoprolol
Comparison in Hypertensives (GEM-
INI) Trial3 evaluated the effect of

2 different �-blockers, carvedilol and
metoprolol titrate, on glycemic con-
trol in patients with hypertension
and type 2 diabetes. Subjects were
randomized 2:3 to carvedilol (6.25 to
25 mg dose, twice daily) (n � 498) or
metoprolol tartrate (50 to 200 mg
dose, twice daily) (n � 737). If
needed, open-label hydrochloro-
thiazide and a calcium antagonist
were used to achieve target blood
pressure. Subjects had type 2 dia-
betes as a result of obesity, with a
mean body mass index at baseline of
34, and HbA1c levels averaging 7.2%.
Multiple antidiabetic medications
were used in 55% of patients and 8%
of patients were insulin-dependent.
In addition to 99% of patients taking
ACE inhibitors or ARBs at baseline,
45% were taking a statin. The pri-
mary endpoint of mean change in
HbA1c from baseline differed signifi-
cantly by treatment group (0.12%,
P � .006), with no change in the

carvedilol group (0.02%, P � .65)
and an increase in the metoprolol
group (0.15%, P � .001). However,
glycemic control was in a relatively
tight range for both groups over time
(Figure 2). Study drug discontinua-
tion due to worsening glycemic con-
trol was higher in the metoprolol
group (2.2% vs 0.6% for carvedilol,
P � .04). Insulin resistance derived
from fasting glucose and insulin lev-
els (homeostasis model assessment
insulin resistance) was reduced from
baseline in the carvedilol group
(�9.1%, P � .004) but did not differ
in the metoprolol group (�2.0%, P �

0.48) for a significant difference
between groups (�7.2%, P � .004).
Triglycerides were increased from
baseline in the metoprolol group
(13.2%) but did not differ in the
carvedilol group (2.2%), resulting in
a significant difference between
groups (P � .001). There was no
treatment difference in terms of
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Figure 2. Glycosylated Hemoglobin (HbA1c ) levels over time in the Glycemic Effects in Diabetes Mellitus: Carvedilol-
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Bakris et al.3



Best of AHA 2004 continued

36 VOL. 6 NO. 1  2005   REVIEWS IN CARDIOVASCULAR MEDICINE

change in low-density lipoprotein
(LDL) or high-density lipoprotein
(HDL) levels, but total cholesterol
decreased more in the carvedilol
group (�3.3% vs �0.4%, P � .001 for
between-group difference). Blood
pressure was similar for the groups
over the study period. The albumin/
creatinine ratio decreased more in
the carvedilol group (�14.0% vs
�2.5%, P � .003 for between-group
difference). The frequency of most
adverse events was similar between
treatment groups, with the excep-
tion of a higher rate of bradycardia
in the metoprolol group (4.1% vs
1.4% for carvedilol, P � .007).

As the long-term goal in these pa-
tients is to reduce cardiovascular and
renal events with multiple blood
pressure and diabetes medications,
the issue of compliance needs to be
measured against differences be-
tween carvedilol and metoprolol
seen over 5 months in this study.
Single-pill combination therapy and
once-daily agents in evidence-based
therapeutic classes, which result in
higher compliance in achieving
blood pressure and glycohemoglobin
targets, should be the primary con-
cern for practitioners. Large scale
outcomes trials would be needed
to demonstrate that the metabolic
benefits of carvedilol translate into
meaningful overall differences in
event rates in the diabetic, hyperten-
sive patient.

Endocannabinoid Receptor
Blockade, Weight Loss, and
Cardiovascular Risk Reduction
The Rimonabant on Weight Reduc-
tion and Weight Maintenance: RIO-
NORTH AMERICA (RIO-NA) trial
evaluated the efficacy and safety of
rimonabant, the first selective
cannabinoid type 1 (CB1) receptor
antagonist, compared with placebo
for weight reduction out to 2 years.4

Nondiabetic, obese subjects (body

mass index [BMI] � 30 kg/m2 or
BMI 	 27 with dyslipidemia or hy-
pertension) were randomized in a
2:2:1 manner to a fixed daily dose of
rimonabant 5 mg, rimonabant
20 mg, or placebo. After 1 year of
treatment, patients originally ran-
domized to the rimonabant 5 mg and
20 mg were re-randomized to either
the same dose of rimonabant or
placebo for an additional year. The
goal of the re-randomization was to
evaluate whether weight loss in the
rimonabant arms could be main-
tained following cessation of the
drug. Patients in all groups were in-
structed to reduce caloric intake by
600 calories, and physical activity
was encouraged. 

Weight loss at 1 year was greater in
the rimonabant 20 mg group (8.7 kg)
and the rimonabant 5 mg group
(4.4 kg) than the placebo group (2.8
kg; P � .001 for 20 mg comparison,
P � .001 for 5 mg comparison).
Additionally, waist circumference re-
duction was greater in the rimona-
bant 20 mg compared with placebo
(8.2 cm for the 20 mg dose and
4.7 cm for the 5 mg dose vs 3.9 cm
for placebo; P � .001 for 20 mg vs
placebo). The proportion of subjects
with the metabolic syndrome was
reduced in the 20 mg rimonabant
group from 34.8% at baseline to
21.1% at 1 year. Weight loss at
2 years was greatest in patients who
were randomized to rimonabant
20 mg for the full 2 years (�7.4 kg vs
�2.3 kg for placebo, P � .001). 

Patients originally randomized to
rimonabant in the first year but
re-randomized to placebo the second
year regained a considerable amount
of weight but were still slightly better
off than placebo (�3.2 kg vs �2.3 kg,
respectively). Waist circumference re-
duction at 2 years was greater in pa-
tients who were randomized to
rimonabant 20 mg for the full 2 years
compared with placebo (8 cm for

20 mg and 4.9 cm for 5 mg vs 3.8 cm
for placebo; P � .001 for 20 mg vs
placebo). Loss of 5% or more of ini-
tial body weight was more frequent
in patients randomized to rimona-
bant 20 mg for 2 years compared
with placebo (62.5% for 20 mg vs
33.2% for placebo, P � .001). Similar
results were reported for loss of 10%
or more of initial body weight
(32.8% for 20 mg vs 16.4% for
placebo, P � .001).

At 2 years, HDL increases were
greatest in patients who were ran-
domized to rimonabant 20 mg for
the full 2 years (24.5% in the 20 mg
rimonabant group vs 13.8% in the
placebo group, P 	 .001). Triglyc-
erides were reduced in patients who
were randomized to rimonabant
20 mg for the full 2 years compared
with placebo (�9.9% for 20 mg vs
�1.6% for placebo). The frequency
of the metabolic syndrome was re-
duced to 22.5% at the end of 2 years
of treatment in patients randomized
to rimonabant 20 mg for the full
2 years. Dropout rates due to adverse
events by 1 year were higher in the
rimonabant 20 mg group (12.8% vs
7.2% in the placebo group). However,
rates during year 2 of treatment
among patients re-randomized to
the same groups were similar (6.0%
in the 20 mg rimonabant group and
6.7% in the placebo group). 

The 1-year data in this trial are
similar to the results reported in the
RIO-EUROPE and RIO-LIPIDS trials,
which also showed a greater weight
reduction with rimonabant 20 mg
compared with placebo. The present
study is the first of the RIO trials to
report data through 2 years. Al-
though weight loss was maintained
through 2 years in patients who
were randomized to rimonabant 20
mg for the full 2 years, it was clear
the drug was needed to maintain
that loss. The overall study discon-
tinuation rates in all arms were
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approximately 50%, which is usual
for weight loss studies. Presumably
these patients regained all of their
weight; however, they were not
weighed or reported on in the pre-
sentation. It is clear that this drug
will be most effective in conjunction
with an aggressive diet and exercise
approach because the majority of
patients whom clinicians would
consider for this therapy are at least
30 lbs overweight.
[Peter A. McCullough, MD, MPH,
FACC, FACP, FCCP, FAHA]

The CREATE-ECLA Trial
The Clinical Trial of Metabolic Modu-
lation in Acute Myocardial Infarction
Treatment Evaluation—Estudios Car-
diologicos Latinoamerica (CREATE-
ECLA) was a multinational, double-
blinded trial that tested the benefit of
glucose-insulin-potassium (GIK) infu-
sion and reviparin, a low molecular
weight heparin, in patients with acute
ST segment elevation myocardial in-
farction (STEMI). Using a multifactor-
ial design, 20,201 patients with STEMI

or new left branch bundle block, pre-
senting within the previous 12 hours,
were enrolled. They received aspirin
and standard care, including throm-
bolysis or angioplasty. All patients
were randomized to GIK or placebo
and the 15,500 patients enrolled in
India and China were also random-
ized to reviparin or placebo.

The main trial of GIK compared an
infusion of 25% glucose, 50 units/L
of insulin, and 80 mEq/L of
potassium chloride, delivered at
1.5 ml/Kg/hour for 24 hours, versus
placebo. The primary endpoint was
all-cause mortality at 30 days. The
study group was younger than usu-
ally seen in US trials (average age was
58 years) and presented an average
of 4.6 hours after the onset of chest
pain. A lytic agent was administered
to 74% and 9% underwent primary
angioplasty. The GIK group received
more than 1 liter more of fluid than
the control group but did not have a
higher incidence of CHF or pul-
monary edema. The GIK group, how-
ever, did have a higher incidence of

hyperkalemia (4.3% versus 1.6% for
the placebo group, P � .0001). The
primary endpoint was not signifi-
cantly different between groups
(hazard ratio [HR] � 1.03). The sec-
ondary endpoints of death, cardiac
arrest, cardiogenic shock, and rein-
farction were also similar (Figure 3).
Only recurrent ischemia at 7 days
was lower in the GIK group (HR �

0.85, P � .004). Even in prespecified
subgroups such as elderly patients,
diabetics, and those receiving a lytic
agent or primary angioplasty, no dif-
ference was seen.

The second component of this trial
was equally interesting. The primary
endpoint of the comparison of re-
viparin and placebo was the compos-
ite of death, reinfarction, or stroke at
7 days. The patients’ demographics
were similar to the main trial. The pri-
mary endpoint, however, was signifi-
cantly lower in the reviparin group
compared to placebo (9.6% versus
11%; HR � 0.87, P � .0048). When
ischemia with echocardiogram
changes was added to the primary
endpoint, the differences persisted
(Figure 4). The benefit of reviparin
was seen at 30 days as well. Of the
endpoint components, however, only
death and reinfarction were signifi-
cantly different. Major and life-
threatening bleeding were more
frequent in the reviparin group
(0.9% versus 0.4%, P � 0.001) but de-
spite 7 days of reviparin, total stroke
and hemorrhagic stroke were not
increased.

This study is of importance for a
number of reasons. First, it was a very
large trial enrolling over 20,000 pa-
tients from every continent in the
world. It also enrolled a large number
of patients from developing nations
without pharmaceutical industry sup-
port. Despite these challenges, the
quality of the data is extraordinary.
The scientific questions that were
answered will likely change clinical
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practice. GIK was proposed as a treat-
ment for patients with STEMI by Sodi-
Polaris more than 40 years ago. In an
unpublished meta-analysis of 16 clin-
ical trials of GIK by Dr. Salim Yusuf of
McMaster University and Hamilton
Civic Hospitals Research Center in
Hamilton, Ontario, Canada, overall
benefit was seen with a calculated HR
of 0.85. However, only 5,000 patients
were studied and most of the studies
predated modern therapy for STEMI,
including primary angioplasty.
Though the results of this trial may
close the book on GIK, this does not
minimize the importance of tight
glycemic control. In contrast, the
findings of a survival advantage for
reviparin could change the use of he-
parin in STEMI. To date, no clinical
trial has shown a mortality advantage
for heparin. This trial did differ from
previous studies in that the drug was
given for 7 days and the prolonged ad-
ministration may be important in the
newly favorable outcome. Clearly,
further trials are needed to determine

the duration of treatment and the
type of heparin most advantageous.
[David P. Faxon, MD]

The ESCAPE Trial
The Swan-Ganz pulmonary artery
catheter (PAC) has long been used at
medical centers to assess treatment
options in heart failure patients by
measuring hemodynamic response,
despite controversy as to whether
the technique increases risk of com-
plication without necessarily con-
tributing to clinical management.
Observational studies had suggested
there may be harm in the use of
PACs but randomized trial data have
not been available.5,6

The Evaluation Study of Conges-
tive Heart Failure and Pulmonary
Artery Catheterization Effectiveness
(ESCAPE),7 sponsored by the National
Heart, Lung, and Blood Institute
(NHBLI), randomized 433 patients
who were hospitalized at 26 institu-
tions with a left ventricular ejection
fraction (LVEF) less than 30%, systolic

blood pressure (SBP) of 125 mmHg or
less, and heart failure symptoms for at
least the preceding 3 months. Patients
received acute management with or
without PAC-guided therapy. In the
clinical arm, the goal was resolution of
signs and symptoms of congestion. In
the PAC arm, the goal was resolution
of congestion, pulmonary capillary
wedge pressure (PCWP) of 15 mmHg
or less, and right atrial pressure (RAP)
of 8 mmHg or less.

The patients enrolled in ESCAPE
were of mean age 56, 74% male, 55%
ischemic in etiology, and with a mean
LVEF of 19%, SBP of 106 mm Hg,
serum sodium of 137 mEq/L, blood
urea nitrogen (BUN) of 34 mg/
dL, serum creatinine of 1.5 mg/dL,
b-type natriuretic peptide (BNP) of
974 pg/mL, and peak oxygen con-
sumption on cardiopulmonary exer-
cise testing of 10.2 mL/kg/min. The
study’s patients were in worse clinical
condition as assessed by baseline
characteristics than those in any
other randomized heart failure drug
trials.

The PAC was implanted for a me-
dian of 1.9 days. In the PAC cohort,
the baseline PCWP was reduced from
25 to 17 mmHg, baseline RAP re-
duced from 14 to 10 mmHg, and
baseline cardiac index increased from
1.9 to 2.1 L/min/M2. Net diuresis was
4.0 Kg in the PAC arm and 3.2 Kg in
the clinical arm. Use of angiotensin-
converting enzyme (ACE) inhibitor
and �-blocker therapies at discharge
were similar. Of patients randomized
to the PAC arm, 92% received a PAC;
18% randomized to clinical care
alone crossed over.

The trial results were presented
by Dr. Lynne Warner Stevenson
(Brigham and Women’s Hospital,
Boston MA) at a late-breaking clini-
cal trial session of the 2004 AHA
meeting. For the primary endpoint
of days out-of-hospital alive, there
was no significant difference
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between the 2 treatment arms. The
30-day mortalities were similar at
4.7% for the PAC group and 5.0% for
the clinically managed group. A
comparison of endpoints can be seen
in Table 1. There were trends for bet-
ter quality of life and improved peak
oxygen consumption on cardiopul-
monary exercise testing with the
PAC but these did not reach statisti-
cal significance.

Rates of complications, adverse
events, and clinical outcomes were
also not significantly different at
6 months between the PAC interven-
tion and control groups (Table 2).
Predictors of mortality in this patient
population were PCWP, SBP, BUN,
and 6-minute walk test, but not use
of a PAC.

This important clinical trial has
demonstrated that for patients hos-
pitalized with heart failure, therapy
guided by Swan-Ganz hemodynamic
monitoring is just as safe as treat-
ment based on clinical signs alone;
however there are no improvements
in clinical outcomes. A separate
meta-analysis of 12 randomized PAC
trials completed since the 1980s,
most in surgical or ICU patients,
showed that the results of ESCAPE
are consistent across the board with
other trials of the PAC. There was a
neutral effect of PAC usage in terms
of all-cause mortality. The clinical
implications of this trial are that ini-

tial use of a PAC to guide care should
be reserved for heart failure patients
with cardiogenic shock, patients un-
dergoing orthotopic heart transplan-
tation evaluation, or patients who
remain refractory to clinically guided
therapy.

A Cardiac Restraint Device 
as Heart Failure Therapy
Heart failure is characterized by pro-
gressive left ventricular (LV) remod-
eling. LV dilatation has been shown
to be a strong predictor of mortality
in heart failure.8 Experimental stud-
ies suggested that mechanical con-

straint of the myocardium attenuates
remodeling.9 A mesh wrap surgically
implanted and designed to reduce
wall stress was beneficial in 3 differ-
ent animal studies.6

The ACORN multicenter prospec-
tive trial was designed to test the
CorCap (Acorn Cardiovascular Inc.,
Minneapolis, MN)10 cardiac support
device (CSD). This clinical trial
enrolled 300 patients with New York
Heart Association (NYHA) functional
class III-IV heart failure and dilated
cardiomyopathy, the majority of
whom were Class III (81%). Of the
patients, 193 underwent mitral valve
repair/replacement (MVR) and were
randomized to MVR alone (n � 102)
or MVR plus CSD (n � 91). The re-
maining 107 patients were random-
ized to either continuing optimal
medical therapy alone (n � 50) or
with the CSD (n � 57). The primary
endpoint of the trial was a clinical
composite, with patients classified as
improved, the same, or worse, based
on the occurrence of death, a major
cardiac procedure indicative of heart
failure progression, or a change in
NYHA class.6

Table 1
Clinical Outcomes in the ESCAPE Trial

6-month endpoints PAC, n � 215 Clinical, n � 218 

Days dead or hospitalized (mean) 38 36

Mortality (%) 20.9 17.4

Rehospitalizations/patient (mean) 2.1 2.1

Days in hospital (median) 11 11

ESCAPE, Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization Effective-
ness; PAC, pulmonary artery catheter.

Table 2
In-Hospital Complications and Adverse Events in the ESCAPE Trial

Complications/adverse events PAC, n � 215 (%) Clinical, n � 218 (%)

Bleeding 1.0 0

VT 	 30 sec or VF 0.5 0

PAC infection 1.9 0

Pulmonary infarction/hemorrhage 0.9 0

Cardiogenic shock 2.8 0.9

Myocardial infarction 0 0.5

Pulmonary embolism 0.5 0

Cardiac arrest 4.2 2.3

Antibiotic-requiring infection 13 9.2

ESCAPE, Evaluation Study of Congestive Heart Failure and Pulmonary Artery Catheterization
Effectiveness; VF, ventricular fibrillation; VT, ventricular tachycardia.



Best of AHA 2004 continued

40 VOL. 6 NO. 1  2005   REVIEWS IN CARDIOVASCULAR MEDICINE

Patients were mean age 53, 81.3%
in NYHA Class III, mean left ventric-
ular end diastolic dimension
(LVEDD) 72.1 mm, mean LVEF of
27.4%, peak oxygen consumption on
cardiopulmonary exercise testing av-
eraging 14.7 mL/kg/M2. Medical ther-
apy consisted of an ACE inhibitor or
angiotensin receptor blocker (ARB) in
97%, �-blockers in 88%, and aldos-
terone antagonists in 47%. 

The results of this clinical trial
were presented by Dr. Douglas Mann
(Baylor College of Medicine, Houston,
TX) at a late-breaking clinical trial
session. Compared with the control
group, the CSD group had more
patients “improved” (27% vs 38%,
respectively) and fewer patients
“worsened” (45% vs 37%), yielding
an odds ratio of 1.73 (P � 0.02) in
favor of the CSD group. The im-
provement in the primary endpoint
was mainly driven by major cardiac
procedures (19 vs 33; P � 0.01).

Major cardiac procedures per-
formed in the 2 groups can be seen
in Table 3. There were no significant
differences between the 2 groups in
mortality (P � 0.90) or change in
NYHA class (P � 0.12), nor in repeat
hospitalizations (307 vs 305, respec-
tively, P � 0.44). Survival rates were
approximately 90% at 12 months
and 80% at 24 months, in both
groups, with not even a trend for im-
proved survival visible with the CSD.

The CSD group had a greater re-
duction in LV end diastolic (P �

0.009) and systolic (P � 0.017) vol-
umes and a greater improvement in
sphericity index (P � 0.026). There
was, however, no change in LVEF.
There was an improvement in
quality-of-life measures (P � 0.05 for
Minnesota Living with Heart Failure
Index; P � 0.015 for change in SF-36
Health Survey). No evidence of con-
strictive physiology was observed in
patients who received the CSD. The
implant complications were mini-
mal, except for a trend toward
greater prevalence of pneumonia
with CSD. In the subgroup of 107 pa-
tients who did not undergo MVR,
the odds ratio improved in favor of
the CSD group to 2.56 for the clinical
composite endpoint (P � 0.03).

The use of the CorCap CSD im-
proved the clinical composite score in
patients with NYHA Class III heart
failure with or without MV replace-
ment, a result driven entirely by fewer
procedures and improved quality-of-
life scores. The device reduces ventric-
ular size and appears to be safe.

This clinical trial has provided
proof of the concept that mechanical
restraint can reduce LV size in pa-
tients with heart failure. It must be
noted that in this trial, this CSD
failed to improve LVEF, reduce hospi-
talizations, or influence mortality. It
is also notable that this trial was not

double blinded and patients were
aware of the group to which they
were assigned, a factor that could in-
fluence the quality-of-life assess-
ment. As a stand-alone therapy, the
optimal approach would have a less
invasive method of device place-
ment and demonstrate more com-
pelling evidence of efficacy. 
[Gregg C. Fonarow, MD, FACC, FACP]

The CARP Trial
Coronary artery disease accounts for
the majority of peri-operative mor-
bid events in patients undergoing
vascular surgery and is the cause of
death in at least half of all such pa-
tients. The decision of whether to
refer patients with stable coronary
artery disease for coronary angiogra-
phy and revascularization, prior to
vascular surgery, has long been de-
bated. As the options for percuta-
neous coronary intervention (PCI)
increase, enthusiasm for routinely
performing either percutaneous or
surgical revascularization prior to the
elective vascular procedure has
grown, with the intention of decreas-
ing peri-procedural cardiac events—
this despite a lack of definitive sup-
porting evidence.

The Coronary Artery Revascular-
ization Prophylaxis (CARP) Trial11

prospectively randomized 510 pa-
tients with significant but stable
coronary artery disease at 18 Veter-
ans Affairs Medical Centers in the
United States scheduled to undergo
elective abdominal aortic aneurysm
repair (33%) or lower extremity arte-
rial revascularization (67%), to revas-
cularization with PCI (59%) or coro-
nary artery bypass graft (CABG)
(41%), or to optimal medical ther-
apy. The primary endpoint of the
study was long-term mortality, and
the secondary endpoints were mor-
tality at 30 days and postoperative
myocardial infarction. The vascular
procedure was to be performed within

Table 3
Major Cardiac Procedures Performed in the ACORN Trial

Major cardiac procedures Control group CSD group

Transplant 16 7

Left-ventricular assist device 8 3

Biventricular pacing 14 10

MVR 3 1

CSD, cardiac support device; MVR, mitral valve replacement.
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3 months of randomization and the
patients in the medical therapy
group were to have their medical
regimen maximized.

The average age of the study par-
ticipants was 66 years. In the group
assigned to coronary revasculariza-
tion, the vascular surgery was
delayed an average of 54 days in
comparison to 18 days (P � 0.001)
in the medical therapy group. There
was no difference in mortality at
either 30 days or 2.7 years and no
difference in the incidence of post-
operative myocardial infarction
(Table 4) between groups. Dr. Edward
McFalls, from the University of
Minnesota, Minneapolis, MN, pre-
sented the results at a late-breaking
trial session. He and his colleagues
concluded that preoperative coro-
nary revascularization among pa-
tients undergoing elective vascular
surgery can be done safely but that
revascularization delays, and, in
some patients, prevents, vascular
surgery, and does not improve out-
comes. He highlighted the impor-
tance of medical therapy, in particu-
lar �-blockers, at the time of surgery.

Comment
The results of this long awaited study
have the potential to significantly
impact clinical practice and decrease
the perceived need (and benefit) of
elective coronary revascularization

prior to elective vascular surgery.
However, because 10 patients in the
revascularization group died before
vascular surgery, compared with only
1 in the medical therapy group, the
extension of these results to patients
undergoing other non-cardiac surgi-
cal procedures is problematic. The
CARP trial does underscore the po-
tential risk of delaying major vascular
surgical procedures, but it is unclear
whether PCI or CABG prior to nonva-
scular surgery would be of benefit.
[Alice K. Jacobs, MD, FACC, FAHA]

Novel Therapeutics Targeting
High-Density Lipoprotein 
Currently, many effective medica-
tions are available to raise low-density
lipoprotein (LDL) levels and improve
LDL function. Fewer therapies exist
that target high density lipoprotein
cholesterol (HDL), though many
studies have shown that HDL levels
are inversely related to coronary heart
disease (CHD) incidence12-14 and
therapies targeting HDL have the po-
tential to make a dramatic impact on
CHD morbidity and mortality. Two
presentations at the 2004 AHA meet-
ing evaluated novel therapies aimed
at altering HDL levels.

PPAR-� Agonists
PPAR-� agonists have been shown to
raise HDL levels and reduce triglyc-
eride levels in obese rhesus monkeys

and mice but had not heretofore
been tested in human subjects. Dr.
Dennis Sprecher and associates15 of
GlaxoSmithKline R&D outlined the
results of a clinical trial, which eval-
uated the effects of a PPAR-� agonist
in man. This study tested the potent
PPAR-� agonist, GW501516. This
agent was administered to 18
healthy adults for 14 consecutive
days at 2 different doses (2.5 mg or
10 mg daily) and the effects on
lipid/lipoprotein levels were evalu-
ated. It was found that, compared to
placebo, HDLc increased by an aver-
age of 14% in patients on the 2.5 mg
daily dose and by 19% in patients on
the 10 mg daily dose. Concomi-
tantly, triglycerides decreased by an
average of 15% with the 2.5 mg dose
and 20% with the 10 mg dose. LDL
levels did not change. There were no
obvious toxicities from this therapy. 

This first-in-man study of the
potent PPAR-� agonist, GW501516,
revealed that it is safe, well tolerated,
and associated with favorable HDL
and triglyceride changes. Although
further studies are certainly needed
with this agent, it may ultimately
represent a novel therapy for HDL
modification.

HDL Delipidation
Another study, presented by Dr. H. B.
Brewer, Jr.,16 of the National Institutes
of Health, evaluated a unique therapy
for HDL modification: the selective
delipidation and reinfusion of plasma
HDL. Dr. Brewer and associates as-
sessed the effects of selective plasma
HDL delipidation on HDL levels, HDL
composition, and HDL function. The
basis of this therapy is not to increase
HDL levels (HDL levels dramatically
decrease with this therapy) but rather
to improve what is believed to be
the main beneficial function of HDL:
reverse cholesterol transport. Reverse
cholesterol transport is the body’s
natural mechanism for removing

Table 4 
Outcomes in the CARP Trial

Revascularization No Revascularization
Outcome Group (n � 258) Group (n � 252) P Value

Primary endpoint: 22 23 0.92
2.7-y mortality (%)

30-day mortality (%) 3.1 3.4 0.87

Postoperative MI (%) 11.6 14.3 0.37

CARP, Coronary Artery Revascularization Prophylaxis.
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lipids from the artery wall and it is
solely carried out by HDL. This therapy
is intended to enhance reverse choles-
terol transport through the selective
delipidation of HDL. This delipidation
process involves removal of choles-
terol from the mature HDL form (Fig-
ure 5A), leaving the smaller, discoid,
pre-beta HDL form (Figure 5B). The
pre-beta HDL form acquires choles-
terol from the artery wall.

The acute effect of this therapy was
to decrease HDL level by an average
of 76% with no change in LDL level.
However, the percentage of pre-beta
HDL increased by 300%. As expected,
after delipidation, the HDL was 25
times more effective at reverse choles-
terol transport than was native HDL.
[Karol E. Watson, MD, PhD] 

The CAMELOT Study
There is an ongoing need to examine
drug interventions that might affect
natural history and pathologic
changes in patients at high risk of
cardiovascular events. The Compari-
son of Amlodipine vs Enalapril to
Limit Occurrences of Thrombosis
(CAMELOT) study17 was a placebo-
controlled trial designed to compare
the effects of a calcium channel
blocker, amlodipine, and an
angiotensin-converting enzyme

blood pressure-lowering properties,
might confer additional cardiovas-
cular benefits in at-risk patients.
CAMELOT was designed to compare 2
widely used, but clearly different,
types of antihypertensive agents: a cal-
cium channel blocker and an ACE in-
hibitor. To better define the effects of
these drugs, the study was carried out
in patients with essentially normal or
only minimally increased blood pres-
sure so that a placebo control could
also be included. In this way,
CAMELOT serves, interestingly if un-
intentionally, as an outcomes trial in
the range of blood pressures de-
scribed as prehypertensive.

Patients. To ensure an adequate level
of risk, the study was performed
in patients with angiographically
demonstrated coronary artery dis-
ease; evidence of at least a 20% steno-
sis was required for study entry. Dias-
tolic blood pressure (whether or not
subjects were on antihypertensive
therapy, which generally was contin-

CAMELOT serves, interestingly if unintentionally, as an outcomes trial in the
range of blood pressures described as prehypertensive.

at the 2004 Scientific Session of the
American Heart Association. How-
ever, due to a scheduling mischance,
the publication of this trial appeared
the day before its planned presenta-
tion and was thus withdrawn from the
program. Even so, the findings and
implications of CAMELOT became
well known at the meeting, and, in
fact, were frequently discussed in the
interpretation of other presented tri-
als. For this reason, it is important to
consider the principal outcomes and
interpretations of this work.

Background and Methods
Experts continue to debate whether
antihypertensive drugs, beyond their

ued during the study) was required to
be below 100 mmHg at the start of
the study. A total of 1991 patients
entered the trial. In addition, 274
of these patients entered a substudy
in which intravascular ultrasound
(IVUS) was performed in defined
coronary artery segments at baseline
and at the end of the study. Coronary
artery disease was documented by
angiography in 1 vessel in approxi-
mately one-third of patients, in 2
vessels in approximately one-third,
and in 3 vessels in approximately
one-third. In addition, 38% of the
patients had experienced a previous
myocardial infarction and 60% had a
previous history of hypertension.

A B
Figure 5. The delipidation process. Removal of cholesterol from the mature high-density lipoprotein (HDL) form
(A) leaves the smaller, discoid, pre-beta HDL form (B), which acquires cholesterol from the artery wall. CE, cholesterol
ester; TG, triglyceride.

(ACE) inhibitor, enalapril, on major
clinical endpoints in patients with
documented coronary disease. Al-
though not strictly a hypertension
study, CAMELOT focused primarily
on those patients with above-normal
blood pressure levels, sometimes
referred to as prehypertensive.

This study was originally selected
for presentation as a late-breaking trial
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Endpoints. The primary endpoint of
the study was a composite of cardio-
vascular events including cardiovas-
cular death, nonfatal myocardial
infarction, coronary revasculariza-
tion, hospitalization for angina pec-
toris, hospitalization for congestive
heart failure, resuscitated cardiac
arrest, fatal or nonfatal stroke, and
peripheral arterial disease. All-cause
mortality was a secondary endpoint.
The primary comparison in the
study was between amlodipine and
placebo, though obviously compar-
isons were also made between the 2
active drugs, as well as between each
of them and placebo. 

Treatments. In this double-blind
study, patients were randomized
equally to treatment with amlodipine
10mg, once daily, enalapril 20mg,
once daily, or placebo. In addition,
patients continued to take their
previously prescribed cardiovascular

drugs. Overall, 83% of patients con-
tinued on statins, 76% continued on
�-blockers, 30% continued on diuret-
ics, and 96% continued on aspirin.

Main Findings
Hemodynamics. In accordance with
the study plan to include patients
with normal to prehypertensive
blood pressure levels, the mean
baseline blood pressure was
129�78 mmHg. During the course of
the trial, it increased by 0.7�0.6
mmHg in the placebo group, but fell
by 4.8�2.5 mmHg with amlodipine
and by 4.9�2.4 mmHg with enalapril.
These treatment-induced changes
were significant when compared
with placebo (P � .001 for both).

Outcomes. The composite primary
endpoint of cardiovascular events
occurred in 151 (23.1%) of placebo-
treated patients, in 110 (16.6%) of
amlodipine-treated patients, and in

136 (20.2%) of enalapril-treated
patients. Compared with placebo,
the effect of amlodipine was signifi-
cant (hazard ratio [HR] 0.69; 95% CI:
0.54-0.88, P � .003). The effect of the
enalapril was not significant (HR
0.85; 95% CI: 0.67-1.07, P � 0.16).
The difference between amlodipine
and enalapril did not quite reach sig-
nificance (HR 0.81; 95% CI: 0.63-
1.04, P � 0.10). 

The major components of the com-
posite endpoint are listed in Table 5.
The most common events were coro-
nary revascularization and hospital-
ization for angina. Amlodipine was
significantly superior to placebo in
preventing events in both of these
categories and was also superior to
enalapril in the angina category. The
other components of the primary
endpoint—major outcomes such as
myocardial infarction or stroke that
typically are referred to as “hard end-
points”—also trended in amlodipine’s
favor, though the numbers were too
small to test for significance.

IVUS Data. As shown in Table 6, per-
cent atheroma volume increased
significantly in the placebo group
and also increased in the enalapril
group (though not quite reaching
significance, P � 0.08). The change in
the amlodipine group, however, was
clearly not significant. When com-
pared with the placebo group, there
was a trend (P � .12) toward a lesser
change with amlodipine. Interest-
ingly, in a prespecified analysis com-
paring the amlodipine and placebo
changes in patients whose baseline
systolic blood pressures were greater
than the group mean, amlodipine
was superior to placebo in preventing
atheroma progression (P � 0.02).

Comment
Quite clearly, adding a high dose
of amlodipine to the regimens of
high-risk coronary patients with

Table 5
Cardiovascular Events in the CAMELOT Study

Placebo [n, (%)] Amlodipine [n, (%)] Enalapril [n, (%)]

Primary endpoint 151 (23.1) 110 (16.6)* 136 (20.2)
(multiple CV events)

Components

Coronary revascularization 151 (23.1) 78 (11.8) 95 (14.1)

Hospitalization for angina 103 (15.7) 51 (7.7)*† 86 (12.8)

Nonfatal MI 19 (2.9) 14 (2.1) 11 (1.6)

Stroke or TIA 12 (1.8) 6 (0.9) 8 (1.2)

CV death 2 (0.3) 5 (0.8) 5 (0.7)

Hospitalization for CHF 5 (0.8) 3 (0.5) 4 (0.6)

Resuscitated cardiac arrest 4 (0.6) 0 1 (0.1)

New-onset PAD 2 (0.3) 5 (0.8) 8 (1.2)

All-cause mortality 6 (0.9) 7 (1.1) 8 (1.2)
(secondary endpoint)

*Significant vs. placebo.
†Significant vs. enalapril. 
CAMELOT, Comparison of Amlodipine vs Enalapril to Limit Occurrences of Thrombosis; CHF, chronic
heart failure; CV, cardiovascular; MI, myocardial infarction; PAD, peripheral arterial disease;
TIA, transient ischemic attack. Adapted with permission from Nissen et al.17
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only minimally elevated blood pres-
sures provides endpoint benefits. In
particular, there is a sharp reduction
in symptomatic ischemic heart dis-
ease and a trend towards a reduction
in some harder endpoints as well.
Although it could be anticipated that
a drug already indicated for the treat-
ment of angina pectoris would con-
fer symptomatic benefits, it is note-
worthy that there was such a large
reduction in the need for revascular-
ization procedures. 

One problem with the study design
in CAMELOT was that the dose of
enalapril was inadequate. At the very
least, enalapril should have been
given as 40 mg, daily, or perhaps as
20 mg, twice daily. It could be argued
that the dose was not a critical factor
because the 2 active drugs reduced
blood pressure virtually identically.
Such a claim, though, overlooks the
fact that the study was really focusing
on non-blood pressure effects of
drugs; in the ACE inhibitor dose
administered, it was not possible to
determine whether a more effective
interruption of the renin-angiotensin
system (plus whatever other benefi-
cial mechanisms might be provided
by ACE inhibitors) could have pro-
vided greater benefits. It should also
be noted that, unlike some earlier tri-
als in high-risk patients with ACE in-
hibitors that appeared to show dra-

hemodynamic effect of amlodipine
upon vascular pathology is tantaliz-
ing and provides a strong incentive
for further, more highly powered
studies to explore this question.
[Michael A. Weber, MD]

Statins and Acute Coronary
Syndromes
There is growing evidence that
statins possess anti-inflammatory
and antioxidative vascular character-
istics that are independent of lipid
lowering. In studies of experimental
myocardial infarction therapy, statins
have been shown to enhance en-
dothelial nitric oxide (eNO) availabil-
ity by both increasing eNO produc-
tion and reducing NO inactivation;
to improve endothelium-dependent,
NO-mediated vasorelaxation; to mo-
bilize endothelial progenitor cells; and
to increase myocardial neovascular-
ization in the infarct border as well as
reducing infarct size following 60 min-
utes of ischemia/reperfusion but not
following permanent coronary occlu-

Several recent studies have shown that statin therapy at or following hospi-
tal discharge for acute MI reduces recurrent ischemia; however, the optimal
time to begin therapy remains unclear.

matic benefits, more than 80% of pa-
tients in CAMELOT were receiving
statins. We cannot ignore the possi-
bility that there might be some drug
interaction between ACE inhibitors
and statins that could limit them
from conferring full additive cardio-
vascular protection when given
concomitantly.

Probably the most interesting part
of CAMELOT was the IVUS substudy.
Over the years, studies in animal

sion. Based on these results and the
established, statin-related, all-cause
mortality reduction in patients with
chronic coronary disease, investiga-
tors are now seeking to determine
whether this benefit extends to pa-
tients with acute coronary syn-
dromes (ACS) and to determine the
optimal time to begin therapy. 

Several recent studies have shown
that statin therapy at or following
hospital discharge for acute MI (AMI)
reduces recurrent ischemia; however,
the optimal time to begin therapy
remains unclear. The Prevention of
Ischemic Events by Early treatment
with Cerivastatin (PRINCESS)18 study

Table 6
Mean Percent Atheroma Volumes in the CAMELOT Study

Placebo, n � 95 Amlodipine, n � 91 Enalapril, n � 88

Baseline (SD) 42.1 (9.3) 39.9 (10.5) 41.6 (9.8)

Follow-Up (SD) 43.4 (9.6) 40.4 (10.8) 42.4 (10.4)

Change (SD) 1.3 (4.4) 0.5 (3.9) 0.8 (3.7)

P vs baseline .001 .31 .08

Figures based on intravascular ultrasound data. Differences between treatment groups were not
significant. SD, � standard deviation. CAMELOT, Comparison of Amlodipine vs Enalapril to Limit
Occurrences of Thrombosis. Adapted with permission from Nissen et al.17

models have demonstrated that cal-
cium channel blockers might have
direct anti-atherosclerotic actions.
Perhaps CAMELOT is the first study
to raise the possibility that a high-
dose dihydropyridine could have the
ability to reduce the progression of
atherosclerosis in humans. Unfortu-
nately, the dosing issue with
enalapril does not allow us to reach
any conclusions as to whether ACE
inhibitors or other blockers of an-
giotensin II might have similar ef-
fects. Although the modest changes
in blood pressure during this trial
might have contributed to the IVUS
findings, the possibility of a non-
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was designed to examine the effects
of early statin therapy (within 48 hrs)
of AMI. The study was conducted at
280 centers in Europe, Israel, Canada,
and the United States. Patients with
AMI (n � 3605) were randomized
within 48 hours of the event to
cerivastatin (0.4 mg/d, n � 1795) or
placebo (n � 1810) in a double-blind
manner for 4.5 months. The end-
points of the study were complex,
however; using a secondary endpoint
of reduction in recurrent coronary is-
chemia including ischemic coronary

revascularizations, fatal and non-fatal
re-infarction, and unstable angina,
the authors showed a significant (P �

.05), positive result. They concluded
that statin therapy very early during
hospitalization for AMI reduces re-
current coronary ischemia during
short-term follow-up.

In a second study, Saab and associ-
ates19 examined the optimal time for
administration of statins in the set-
ting of ACS. The study was designed
as a prospective cohort of 1639
consecutive patients with ACS, com-

paring patients (not on statin therapy
at presentation) who received statins
within the first 24 hours after admis-
sion (n � 1639) with a second group
of patients (n � 355) who received
statins after the first 24 hours. The
endpoints studied included death,
heart failure, pulmonary edema,
stroke, and recurrent infarction. Mul-
tivariate analysis was performed to
adjust for baseline demographics and
comorbidities in order to assess the
independent benefit of early versus
late administration of a statin. The

Main Points
• Results of the Diabetic Postoperative Mortality and Morbidity (DIPOM) Trial call into question current guidelines rec-

ommending peri-operative administration of �-blockers for diabetic patients undergoing surgery, as the administra-
tion of metoprolol in this study had no effect on rates of the composite endpoint of death, acute MI, unstable angina,
or congestive heart failure at follow-up, when compared to placebo.

• The Rimonabant on Weight Reduction and Weight Maintenance North America (RIO-NA) study is the first of the RIO
trials to report data through 2 years and although weight loss was maintained through 2 years in patients who were
randomized to rimonabant 20 mg for the full time period, it was clear that the drug was needed to maintain weight
loss and this drug will be most effective in conjunction with an aggressive diet and exercise approach because the
majority of patients whom clinicians would consider for this therapy are at least 30 lbs overweight.

• The Clinical Trial of Metabolic Modulation in Acute Myocardial Infarction Treatment Evaluation—Estudios Cardio-
logicos Latinoamerica (CREATE-ECLA) showed no advantage in the treatment of acute ST elevation myocardial in-
farction with combination glucose/insulin/potassium as an adjunct to standard therapy. However, extended (7-day)
administration of the low molecular-weight heparin reviparin proved advantageous in terms of overall mortality and
major adverse events. 

• The ESCAPE Trial demonstrated that for patients hospitalized with heart failure, therapy guided by Swan-Ganz
hemodynamic monitoring is just as safe as treatment based on clinical signs alone but there are no improvements in
clinical outcomes; initial use of a pulmonary artery catheter to guide care should be reserved for heart failure patients
in cardiogenic shock, patients undergoing orthotopic heart transplantation evaluation, or patients who remain
refractory to clinically guided therapy.

• The ACORN Trial has provided proof of the concept that mechanical restraint can reduce left ventricle (LV) size in pa-
tients with heart failure but this particular cardiac support device failed to improve LV ejection fraction, reduce hospi-
talizations, or influence mortality.

• Results of the CARP Trial showed that preoperative coronary revascularization among patients undergoing elective
vascular surgery can be done safely but that revascularization delays, and, in some patients, prevents, vascular surgery,
and does not improve outcomes. 

• New therapies are under investigation that target high-density lipoprotein (HDL) and its role in reverse cholesterol
transport. They include the administration of PPAR-� agonists, which work to raise HDL levels, and the process of
HDL delipidation, which improves HDL function. 

• The Comparison of Amlodipine vs Enalapril to Limit Occurrences of Thrombosis (CAMELOT) study is the first to raise the
possibility that a high-dose dihydropyridine could have the ability to reduce the progression of atherosclerosis in humans.

• The PRINCESS trial, combined with the results of the PROVE IT-TIMI 22 and REVERSAL trials, supports the concept
of early and aggressive use of statins for both their (early) anti-inflammatory and lipid-lowering effects.
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incidence of the composite end-
point of death/MI/stroke was 7% in
the early (� 24 hr) group versus
10.4% in the late administration
group (P � 0.3). Multiple logistic
analysis showed that patients who re-
ceived statins in the first 24 hours
had less heart failure/pulmonary
edema (OR 0.44, CI 0.28-0.69), and a
reduction in rate of death, stroke,
and reinfarction (OR 0.62, CI 0.39
�1.00; P � 0.05). The authors con-
cluded that patients with ACS receiv-
ing statins within the first 24 hours
of admission had lower incidences
of death, stroke, reinfarction, heart
failure, and pulmonary edema com-
pared with delayed administration.

These studies, combined with the
results of the PROVE IT-TIMI 22 and
REVERSAL trials, support the con-
cepts of early and aggressive use of
statins for both their anti-inflamma-
tory (early) and lipid-lowering effects.
In secondary prevention, statins are
often combined with other anti-
ischemic therapies (�-blockade,
antiplatelet therapy, angiotensin-
converting enzyme inhibitors) and,
although each option has been
shown to be individually effective,
little is known about the combined
effects of multiple therapies. 

In another study, Schwammenthal
and colleagues20 hypothesized that
secondary preventive drugs at dis-
charge (from 1 to 4) will indepen-
dently predict mortality of ACS
survivors. To address this question,
3407 patients from the Israeli ACS
surveys of 2000 and 2002 were ana-
lyzed. A score from 1 to 4 was as-
signed to each patient based on the
number of secondary prevention
drugs at discharge: platelet inhibitor,
�-blocker, statin, and angiotensin-
converting enzyme inhibitor (or
receptor blocker), irrespective of

combination or dosage. The crude
1 year mortality score from 1 to 4 was
12.6%, 7.9%, 4.0%, and 2.6% respec-
tively (P � .0001). There was a 60%
risk reduction associated with the use
of 3 or 4 versus 1 or 2 drugs (OR 0.4,
CI 0.28-0.56) that was independent
of age, sex, past ACS, diabetes, heart
failure during hospitalization, ejec-
tion fraction, or the presence of ST
elevation. The authors conclude that
the use of a higher number of
secondary preventative drugs at dis-
charge is associated with incremental
survival benefits.

Although many questions remain
concerning timing of onset of ther-
apy, drug dosage, and drug type,
these data support the additive ef-
fects of combined therapy. 
[Arthur E. Weyman, MD]
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