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Jupiter, a trial first presented november 9, 2008, at the amer-
ican Heart Association meeting in New Orleans, was clearly “the

bell of the ball,” with multiple television, newspaper, and medical
journal reports. This remarkable study was designed to ask the
question of whether healthy older patients with high C-reactive
protein (CRP) but elevated LDL cholesterol would benefit from
high-dose statin treatment. The study involved 18,000 older,
healthy men and women with LDL cholesterol levels less than 130
and a CRP level greater than 2.0, who were randomized to rosuvas-
tatin 20 mg daily or placebo. The cohorts were followed for multi-
ple endpoints of major cardiac events, including myocardial infarc-
tion, stroke, revascularization, hospitalization for unstable angina,
or CV-related death. The trial was stopped after a median of 1.9
years because of a marked reduction in events in the statin-treated
patients. Also, LDL levels were reduced by 50% and high sensitiv-
ity CRP reduced by 37%! The primary endpoints in the placebo-
treated patients were much more frequent than with active drug,
with a hazard ratio for rosuvastatin of 0.56 (p < 0.00001), as well
as a 0.46, p = 0.0002 hazard ratio for myocardial infarction. Stroke
and revascularization were reduced by approximately 50%. There
was an overall reduction in the combined endpoint of MI, stroke,
or CV death of 47%. Overall deaths from any cause were decreased
with rosuvastatin (hazard ratio 0.80, p = 0.02). The results were
consistent in all subgroups, even with those who had a very low
Framingham risk score of 10% or less, or baseline LDL levels of
100 mg or less. Statin therapy was effective in women, African-
Americans, and Hispanic populations.
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No significant adverse effects were noted in the
statin-treated patients compared to those on the placebo,
even in those individuals whose LDL cholesterol dipped
below 55 mg, which occurred in half the participants,
and even below 44 mg in 25%! There was no excess in
myopathy or other medical problems, including new
cancers. Of note, there was a small increase in new dia-
betes in the statin group (270 patients vs 216 in the
placebo, p = 0.01). There was no difference in the num-
ber of individuals who had intracranial hemorrhage. In
conclusion, subjects in the JUPITER trail who received
rosuvastatin, all of whom had high CRP levels at base-
line, had a significant reduction in the incidence of major
cardiovascular events when compared to placebo treat-
ment. The robust reduction in CV events occurred rapidly
and without obvious harm that could be attributed to
powerful LDL cholesterol lowering.

■■ COMMENTARY
This remarkable study, carried out in 26 countries

and 1,315 sites, is very exciting. It needs to be stressed
that the degree of LDL lowering was most substantial
(approximately 50% reduction), greater than in any
clinical trial yet reported. Rosuvastatin, currently the
most potent statin available, was given to normal cho-
lesterol, healthy older individuals, with a 50% reduc-
tion in all adverse events seen in the active treatment
group, which is quite remarkable. Caveats are many.

A variety of commentaries have been published on
the web regarding this study, which received enormous
press coverage. The concept that atherosclerosis is, in
part, an inflammatory disease that involves LDL cho-
lesterol is consistent with the role of rosuvastatin in
these patients, who were not dyslipidemic by current
definitions and had no clinical evidence of vascular
disease at the time of entry to the study. The authors
point out that statins have been shown to reduce car-
diovascular events in a number of trials, including
those in healthy individuals, those with stable CAD,
and those with acute coronary syndrome. Also, the
magnitude of the benefits associated with statin thera-
py correlates with the high-sensitivity CRP level
results.

JUPITER raises major practical questions, in addi-
tion to whether or not this trial should provide a defi-
nite role for high-dose statins in older individuals with
no overt cardiovascular disease. All were associated
with a “hyper inflammatory state,” as suggested by a
high CRP. The median CRP levels at baseline were 4.2,
range of 2.2-7.1, equal in both statin-treated and place-
bo subjects. One year after entry, CRP levels had fallen
to 2.2, clearly a robust reduction in the statin group.
One wonders about the nature of individuals who have
no clinical cardiovascular disease but do have a high
CRP. Is the CRP truly a marker for higher risk, as it
would appear from this data? It is not certain why CRP
is elevated in otherwise healthy individuals. The results
of JUPITER are provocative, and certainly open the
door to a more widespread use of statins, possibly even
when LDL cholesterol does not exceed present lipid
guidelines. The many commentary reports about this
study are of considerable interest, confirming the fact
that lipids and the inflammatory hypothesis are now
firmly part of our attack against cardiovascular
ischemic events of all types.

There appears to be little downside risk in these oth-
erwise healthy patients. The remarkable finding of
optimal major reduction event rates in less than two
years suggest that the trial was more positive than
Ridker et al speculated in their initial design and dis-
cussion. There is a hint of an increase in diabetes, as
well as elevated glycated hemoglobin. These findings
have also been found in other statin trials, raising the
interesting question of whether statin therapy may
induce a problem in glucose metabolism; follow-up
data in these patients suggested no diabetic hazard,
however. Ridker et al comment that the trial stopping
at a median follow-up of less than two years would
clearly mask the effects of long-term therapy with
high-dose statin.
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What should physicians do with these data? This a
multibillion dollar question. Clearly, high cholesterol
itself was once not believed by many to be risky or sig-
nificant in the development of atherosclerosis. In only
a relatively few years, since the advent of statins
approximately 20 years ago, has the concept of aggres-
sive lipid lowering emerged. JUPITER adds to this dia-
logue, introducing a large number of questions of
where we should go from here. Certainly, the use of
very high-dose statin, which can be readily achieved
with the current drugs, should be reconsidered with
respect to individuals demonstrating increased risk
because of elevated CRP. The idea of treating a healthy
person with a potentially problematic drug, which is
costly, certainly will raise the hackles of many.
Nevertheless, I believe, along with many others, that
JUPITER has far exceeded our expectations, and that
treatment for high-risk individuals (men older than 50,
women older than 60) should now include the consid-
eration of statin therapy. Dr. Paul Ridker, the putative
father of CRP, can be congratulated for his one-man
exploration of the impact of CRP elevation and its
reduction, which surely will result in great benefits for
individuals and new targets for potential statin use.   ■

Combination Therapy 
for Hypertension
A B S T R A C T  &  C O M M E N T A R Y

By Michael Crawford, MD

Source: Jamerson, K, et al. Benazepril plus amlodipine or
hydrochlorothiazide for hypertension in high-risk patients.
N Engl J Med. 2008;359;23:2417-2428; Chobanian A. Does it
matter how hypertension is controlled? N Engl J Med. 2008;
359;23:2485-2488.

In order to achieve new aggressive blood pres-
sure goals in hypertensive patients, drug combinations

are often used. But which combinations are superior for
preventing cardiovascular events? The Avoiding
Cardiovascular Events through Combination Therapy in
Patients Living with Systolic Hypertension (ACCOM-
PLISH) trial pitted the angiotensin converting enzyme
inhibitor (ACE I) benazepril plus diuretic against
benazepril plus the calcium blocker amlodipine in a ran-
domized, double-blind trial. The 11,506 patients enrolled
with hypertension were considered at high risk for a car-
diac event because of evidence of vascular disease, left

ventricular hypertrophy (15%), or diabetes (60%). The
benazepril dose was up-titrated to 40 mg per protocol.
Amlodipine could be increased to 10 mg and
hydrochlorothiazide to 25 mg as necessary to control
blood pressure. If blood pressure still was not controlled,
drugs from other classes, except angiotensin receptor
blockers (ARB), could be added (32%). The primary
endpoint was a cardiovascular event (myocardial infarc-
tion, stroke, hospitalization for unstable angina, coronary
revascularization, or cardiac arrest) or death from a car-
diovascular cause.

Results: After a mean follow-up of 36 months,
blood pressure was reduced similarly in both groups to
an average of 132/74 mmHg, and about 75% of both
groups achieved the target of < 140/90 mmHg. The
study was terminated early because the primary end-
point had occurred in 9.6% of the amlodipine group
and 11.8% of the hydrochlorothiazide group (HR 0.80,
p < .001). The secondary endpoint of cardiovascular
death, myocardial infarction, or stroke occurred in 5%
of the amlodipine group and 6.3% of the
hydrochlorothiazide group (HR 0.79, p = .002). The
only secondary endpoint not reduced more, in the
amlodipine group, was hospitalization for heart failure.
No prespecified subgroup (age, sex, diabetes) failed to
demonstrate the overall results. Study drug discontinu-
ation was about 30% in both groups and study with-
drawal was similar, at about 15%. The authors conclud-
ed that the benazepril-amlodipine combination was
superior to benazepril hydrochlorothiazide for reducing
cardiovascular events in high-risk hypertensive
patients.

■■ COMMENTARY
There are several unique aspects to this study. First,

it is the first comparison of an ACE I-calcium blocker
combination to an ACE I diuretic combination. Most
previous combination therapy comparison studies
involved a beta-blocker combination. Many now believe
that beta blockers are generally less effective overall at
preventing events in hypertensive patients. In animal
studies, the ACE I-dihydropyridine calcium blocker
combination showed synergistic effects on vascular
nitrous oxide release. Also, this combination reduced
atherosclerosis progression in animal models and is
additive for reducing left ventricular hypertrophy; none
of these effects have been demonstrated for diuretics.
Second, despite equivalent blood pressure control, this
study showed a difference in cardiovascular endpoints,
supporting the concept that this combination has bene-
ficial effects beyond blood pressure control. Most prior
studies showed no difference in outcomes if blood
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pressure was equally controlled. Those few that showed
an outcome difference demonstrated a blood pressure
difference as well. Third, a remarkable 75% of patients
in both treatment groups achieved target blood pres-
sures of < 140/90 mmHg. At baseline, only 37% of the
patients were at this target on their pre-study medica-
tions; a rate similar to what is achieved in many antihy-
pertensive studies. Fourth, this was a high-risk group of
patients. Average age was 68 years; 24% had a previous
myocardial infarction; 13% a prior stroke; 36% had
coronary revascularization; 74% had dyslipidemia; and
a whopping 60% were diabetic.

The major limitation to this study was that there
was no washout period, so we do not know how severe
the patient’s initial blood pressure was. It is under-
standable why the investigators did not want to wash
out these high-risk patients, as they might have events
while off medication. Unfortunately, we do not know
exactly what stage of hypertension would be best treat-
ed with an ACE I-calcium blocker combination.
Clearly, anyone with a blood pressure > 20/10 mmHg
greater than target would be a candidate for combina-
tion therapy, since blood pressure control is unlikely
with one agent. The clinical implication of this study
is that high-risk vascular disease or diabetic patients
are excellent candidates for the ACE I dihydropyridine
calcium blocker (DCB) combination as their baseline
therapy. Presumably, ARB + DCB could also be effec-
tive. Currently, there are several fixed-dose combina-
tion pills available of ACEI or ARBs plus calcium
blockers. Fixed-dose combinations, as were used in
this study, are popular with patients because of reduced
cost and increased convenience. Also, they may
increase compliance.

Thus, fixed-dose combination therapy is often indi-
cated in moderately severe hypertension patients, and
the ACE I plus DCB is particularly efficacious.   ■

Coronary CT Angiography:
Are We There Yet?
A B S T R A C T  &  C O M M E N T A R Y

By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology,
University of California, San Francisco
Dr. Boyle reports no financial relationships relevant to this field of study.

Sources: Miller JM, et al. Diagnostic performance of coro-
nary angiography by 64-row CT. N Engl J Med. 2008;359:

2324-2836; Budoff MJ, et al. Diagnostic Performance of 64-
multidetector row coronary computed tomographic angiogra-
phy for evaluation of coronary artery stenosis in individuals
without known coronary artery disease — results from the
prospective multicenter ACCURACY (Assessment by
Coronary Computed Tomographic Angiography of
Individuals Undergoing Invasive Coronary Angiography)
trial. J Am Coll Cardiol. 2008;52:1724-1732.

Invasive coronary angiography (ica) is the gold
standard for assessment of epicardial coronary artery

disease. There is much interest in non-invasive alterna-
tives to ICA to assess coronary arteries in order to elim-
inate the complications associated with arterial access
and catheter manipulation during ICA. The 64-row
computed tomography (CT) has vastly improved spatial
resolution compared to previous generations of CT
scanners, making coronary angiography feasible.
Previous smaller, single-center studies had suggested
that 64-row coronary CT angiography (CCTA) had sim-
ilar diagnostic ability to ICA in evaluating epicardial
coronary artery stenoses. Two recent studies compared
CCTA to ICA in the same patients being evaluated for
chest pain, and reached conflicting conclusions.

Miller et al performed a multicenter study at nine
hospitals in seven countries (three in the United States
and one each in Germany, Japan, Brazil, Canada,
Singapore, and the Netherlands). They enrolled
patients older than age 40 with symptoms suggestive of
coronary artery disease, who were referred for ICA.
Their exclusion criteria were a coronary Agatston cal-
cium score > 600, a history of cardiac surgery, allergy
to iodinated contrast dye or contrast-induced nephropa-
thy, multiple myeloma, organ transplantation, elevated
serum creatinine level (> 1.5 mg/dL), atrial fibrillation,
class III or IV heart failure, aortic stenosis, percuta-
neous coronary intervention within the past six months,
intolerance to beta blockers, or a body-mass index
(BMI) of more than 40. The patients underwent CCTA
using a median dose of 76 mL of iopamidol, after sub-
lingual nitroglycerin and beta blocker if the heart rate
was above 70/min. They then underwent ICA a mean
of 10 hours post CCTA. ICA was performed in stan-
dard fashion, and was analyzed using quantitative coro-
nary angiography (QCA) in a core lab.

Miller et al present data on both a patient-based and
a vessel-based analysis. They included 291 patients
(74% male) with a mean age of 59 years. Fifty-six per-
cent of patients had at least one coronary artery steno-
sis > 50% by QCA. The area under the curve of the
receiver operating characteristic (ROC) curve was 0.93.
The CCTA had sensitivity and specificity of 85% and
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90%, respectively, for detecting coronary artery
stenoses > 50%. The corresponding positive and nega-
tive predictive values were 91% and 83%, respectively.
Quantitative and visual estimation of severity of lesions
on CCTA yielded similar values. Vessel-based analysis
also showed similar results, with no difference seen in
the sensitivity and specificity between different vessels.
They concluded that coronary 64-row multi-detector
CT angiography is accurate in identifying coronary
stenoses and characterizing disease severity in sympto-
matic patients who have coronary calcium scores of
600 or less. However, multi-detector CT angiography
cannot be used as a simple replacement for convention-
al coronary angiography, given its negative predictive
value of 83% and positive predictive value of 91% in
this population of patients.

Budoff et al performed a multicenter study in 16 US
sites, performing CCTA in patients referred for ICA for
symptoms suggestive of ischemia. They enrolled
patients older than 18 years of age and did not exclude
anyone based on coronary artery calcium score or BMI.
Their exclusion criteria were: known allergy to iodinat-
ed contrast, creatinine > 1.7 mg/dL, irregular cardiac
rhythm, resting heart rate > 100/min, resting systolic
blood pressure < 100 mmHg, contraindication to beta
blockers, calcium-channel blockers, or nitroglycerin,
pregnancy, or known history of CAD (prior myocardial
infarction, percutaneous coronary intervention or coro-
nary artery bypass surgery). The patients underwent
CCTA using 80 mL of iodixanol after sublingual nitro-
glycerin and a beta blocker if the heart rate was above
65/min. They then underwent ICA a mean of 5.9 days
post CCTA; ICA was performed in standard fashion
and was analyzed using QCA.

In a similar fashion to the previous study, Budoff et
al present data on both a patient-based and a vessel-
based analysis. Results are reported for 230 patients
(59% male) with a mean age of 57 years. Twenty-five
percent were found to have at least one coronary artery
stenosis > 50% by QCA. The area under the curve of the
ROC was 0.96. The CCTA had sensitivity and specifici-
ty of 95% and 83%, respectively, for detecting coronary
artery stenoses > 50%. The corresponding positive and
negative predictive values were 64% and 99%, respec-
tively. Quantitative and visual estimation of severity of
lesions on CCTA yielded similar values. Vessel-based
analysis also showed similar results, with no difference
seen in the sensitivity and specificity between different
vessels. They also repeated the analyses using a cut-off
of 70% stenosis on ICA, and found similar sensitivity
and specificity; the negative predictive value was still
99%. Furthermore, they compared the results of patients

with coronary calcium scores above and below 400
Agatston units, finding similar sensitivity but reduced
specificity in patients with elevated coronary calcium
scores. In addition, they compared patients with BMI
above and below 30, and found no significant difference
in sensitivity or specificity. They conclude that CCTA
demonstrates high accuracy for detection of obstructive
coronary artery stenosis in patients with chest pain, but
without known coronary artery disease, and that the
high negative predictive value (99%) establishes CCTA
as an effective non-invasive method to rule out obstruc-
tive coronary artery stenosis.

■ COMMENTARY
These two studies were rigorously performed,

prospective, multicenter studies that demonstrate the
new generation of 64-detector CT scanners is able to
demonstrate coronary stenoses accurately in the majori-
ty of cases. They have very similar trial designs, and pro-
vide important data on the utility of CCTA in patients
referred for coronary angiography. They are both
prospective, multicenter studies that performed CCTA
and invasive coronary angiography in the same patients,
strengthening the results, because each patient is their
own control group, and the test studied (CCTA) is refer-
enced to a gold standard test. The cohorts were of simi-
lar size and age, with Miller et al’s group having a high-
er proportion of males and Budoff et al’s group having
higher BMI and higher coronary calcium scores. The
area under the ROC curves was similar in the two stud-
ies in assessing the presence of 50% stenoses on a
patient-based analysis. Why then, were the conclusions
discordant? Clinicians want to use CCTA to exclude
obstructive CAD, and do not want to miss a lesion that
could be responsible for the patient’s symptoms, or
could lead to myocardial infarction. Therefore, the neg-
ative predictive value of the test is paramount. The major
difference between groups is the prevalence of coronary
artery stenoses. In Miller et al’s study, 56% had coronary
stenoses, compared to 25% in Budoff et al’s study. It is
unlikely that this biased away from Miller et al’s study,
and we are left with no clear explanation for the differ-
ing negative predictive values between these two studies.
A negative predictive value of 99% may be acceptable
for a new test, but 83% clearly is not.

It is important to note that both studies were per-
formed in symptomatic patients and, therefore, the
results cannot be extrapolated to screening asympto-
matic individuals. The difference between the negative
predictive values in these studies leaves some doubt as
to the role of CCTA in assessing patients with chest
pain.   ■
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Pulmonary Vein Isolation 
vs AV Node Ablation 
Plus Pacing
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, 
University of Virginia, Charlottesville
Dr. DiMarco is a consultant for Novartis, and does research for Medtronic

and Guidant.

Source: Khan MN, et al. Pulmonary-vein isolation for 
atrial fibrillation in patients with heart failure. N Engl J
Med. 2008;359:1778-1785.

Khan et al report a multicenter trial compar-
ing pulmonary vein isolation vs AV junctional

ablation with biventricular pacing in patients with atrial
fibrillation and heart failure. Patients were eligible for
the study if they had an ejection fraction of less than
40%, were on appropriate medical therapy, could com-
plete a six-minute walk test, and had class II or III New
York Heart Association congestive heart failure.
Patients were randomized to either a rhythm control
strategy involving pulmonary vein isolation with addi-
tional antiarrhythmic therapy, if required, vs AV junc-
tional ablation and biventricular pacing. Pulmonary
vein isolation was performed using standard techniques.
Additional ablation lesions in the left and right atrium
were permitted at Khan et al’s discretion. Repeat proce-
dures were permitted if there were recurrent arrhyth-
mias. The primary endpoint of the study was a compos-
ite of changes in the ejection fraction, the distance on a
six-minute walk test, and the Minnesota Living with
Heart Failure score at six months.

Over a 36-month period, 177 patients were screened
in eleven centers. Eighty-one patients eventually were
randomized. Forty-one were assigned to the pulmonary
vein isolation group and 40 were assigned to the AV
node ablation with biventricular pacing group. Most
patients in both groups had previously received amio-
darone in an effort to control their atrial fibrillation.
The mean age was 60 ± 8 years, and more than 90% of
the entire group was male. Approximately half of the
patients had paroxysmal atrial fibrillation; the other
half had either persistent or long-standing atrial fibril-
lation. The heart rate at rest was 81 bpm and the base-
line QRS duration was 91 m/sec.

Among the 41 patients in the pulmonary vein isolation

group, eight patients required repeat ablation procedures
for either recurrent atrial fibrillation or atrial flutter. At
six months, 71% of these patients were free from atrial
fibrillation and off antiarrhythmic medications. An addi-
tional 17% were free of atrial fibrillation while taking an
antiarrhythmic drug. Atrial fibrillation continued in the
AV junctional ablation and biventricular pacing group,
and 30% of the patients converted from a paroxysmal
pattern to a persistent pattern. In contrast, recurrent atri-
al fibrillation in the pulmonary vein isolation group was
always paroxysmal in nature. At six months, the ejection
fraction had improved from 27 ± 8% to 35 ± 9% in the
pulmonary vein isolation group. In the AV junctional
ablation group, the ejection fraction was 29 ± 7% at
baseline and 28 ± 6% after six months. The pulmonary
vein isolation group showed a small change in left atrial
diameter (from 4.9 ± 0.5 cm to 4.5 ± 0.4 cm), whereas
there was a slight increase in left atrial diameter in the
biventricular pacing group. The six-minute walk test dis-
tance improved from 269 ± 54 m at baseline to 340 ± 49
m at six months in the pulmonary vein isolation group.
A smaller increase was noted in the AV junctional abla-
tion group (281 ± 44 m to 297 ± 36 m). Quality of life
also improved more in the pulmonary vein isolation
group.

Occasional procedural complications were noted in
both groups. In the pulmonary vein isolation group,
three patients had groin bleeding, one had a pericardial
effusion, and another developed pulmonary edema.
Asymptomatic pulmonary vein stenosis was noted in
two patients. In the AV junctional ablation with biven-
tricular pacing group, two patients had left ventricular
lead dislodgements, two had high left ventricular pacing
thresholds, two had pocket hematomas, and one had a
pneumothorax.

Khan et al conclude that in patients with atrial fibril-
lation and congestive heart failure, a strategy involving
pulmonary vein isolation is superior to AV junctional
ablation and pacing. Patients undergoing pulmonary
vein isolation had greater improvements in left ventricu-
lar function, functional status, and quality of life.

■ COMMENTARY
This paper shows that an intervention that can suc-

cessfully restore and maintain sinus rhythm in a high
proportion of patients can benefit patients with atrial fib-
rillation and congestive heart failure. However, before
we start recommending this approach in all patients with
heart failure, we should recognize some limitations to
the study.

This was a multicenter study in which patients were
recruited at eleven centers with great experience in atrial
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fibrillation ablation. Despite this, only 81 patients could
be recruited over a 3.5-year period. This may have been
because patients were reluctant to undergo an irre-
versible procedure like AV junctional ablation and
biventricular pacing; certainly the patients in the trial
represent a very select group of patients. The endpoints
in the study were changes in ejection fraction, function-
al status, and quality-of-life score. There were no deaths
in either group. Other relevant endpoints, including hos-
pitalization, are not reported. In fact, it might be antici-
pated that the need for hospitalization would have been
higher in the pulmonary vein isolation group because of
recurrent atrial fibrillation recurrences in some of the
patients. Further studies will be necessary to see if hos-
pitalizations and economic cost would be decreased by
more widespread use of ablation procedures. From the
data, it is also hard to know whether the patients had
effective rate control while in atrial fibrillation. We are
only provided data on the resting heart rate, and the data
apparently combine values for both patients in sinus
rhythm and those in atrial fibrillation. If a patient has
controlled resting and exercise ventricular rates during
persistent atrial fibrillation and has a normal QRS dura-
tion at baseline, why should we expect them to improve
with AV junctional ablation and biventricular pacing?
The theoretical benefits produced by regularization of
the ventricular rate might well be overcome by substi-
tuting pacing, even biventricular pacing, for normal
ventricular activation. Finally, the group was relatively
young, with a mean age of only 60, and almost all the
patients were male. Whether the pulmonary vein isola-
tion approach would be as successful in older patients
and women remains to be established.   ■

Identifying Candidates 
for ICD Therapy
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD

Source: Chow T, et al. Does microvolt T-wave alternans
testing predict ventricular tachyarrhythmias in patients
with ischemic cardiomyopathy and prophylactic defibrilla-
tors? J Am Coll Cardiol. 2008;52:1607-1615.

The microvolt t-wave alternans testing for risk
Stratification of Post-Myocardial Infarction Patients

(MASTER) trial tested the hypothesis that microvolt T-
wave alternans (MTWA) testing could successfully

predict arrhythmia occurrence in patients receiving an
ICD for primary prevention of sudden cardiac death.

The trial was conducted in 50 US centers. All patients
were scheduled to receive an ICD for primary preven-
tion, according to “MADIT-II criteria.” This meant that
they were required to have a history of a prior myocar-
dial infarction and an ejection fraction of ≤ 30%.
Baseline microwave T-wave alternans (MTWA) testing
was required for all patients. Treadmill testing was the
preferred method, but if patients could not exercise,
dobutamine infusion or cardiac pacing could be used. An
MTWA test was considered positive if greater than 1.9
mV of alternans was recorded, with an onset heart rate ≤
110 bpm during a two-minute recording period that was
free from significant artifacts. If the test was indetermi-
nant, the MTWA test was repeated. MTWA results were
overread by a Core laboratory blinded to patient charac-
teristics. Patients with positive and indeterminant
MTWA results were combined as a non-negative group
and compared against the true negatives for outcome
analysis. MTWA testing was repeated every 12 months
after enrollment until trial completion. Patients could
receive a single-chamber, dual-chamber, or resynchro-
nization ICD. 

Arrhythmia detection was programmed as follows:
ventricular fibrillation detection: 320 m/sec, VF number
of intervals to detect: 24 of 32, ventricular tachycardia
detection interval: 370 m/sec, and ventricular tachycar-
dia number of intervals to detect: 16. +Supraventricular
tachycardia discriminators for programmed and pre-
storage electrogram storage were both programmed on.
Antitachycardia pacing therapy was not used. Patients
were followed at six-month intervals. The primary end-
point was a ventricular tachycardia (VT) event, defined
as either sudden death or an appropriate ICD discharge
by device programmed in accordance with the trial pro-
tocol. VT episodes were adjudicated by an independent
clinical events committee.

A total of 575 patients met inclusion and exclusion
criteria and had a technically adequate MTWA test.
There were 361 (63%) MTWA non-negative patients, of
whom 293 were MTWA-positive and 68 MTWA-inde-
terminant. The clinical characteristics were typical for a
primary prevention ICD group. The average age was 65,
with 84% male. The mean left ventricular ejection frac-
tion was 24%. MTWA non-negative patients were older,
less frequently Caucasian, less likely to be taking beta-
blocker drugs, and had wider QRS durations. During
2.1 ± 0.9 years of follow-up, there were seven sudden
cardiac deaths and 63 appropriate-device therapies for a
ventricular tachyarrhythmia. There was no significant
difference in annual event rate between MTWA non-
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negative and negative patients (6.3% vs 5.0%, HR: 1.26;
95% CI: 0.76 to 2.09; p = 0.37). After adjustment for
baseline variables, MTWA continued to be non-predic-
tive of ventricular tachyarrhythmias. However, total
mortality was significantly greater in MTWA non-nega-
tive patients (HR: 2.04; 95% CI: 1.10 to 3.78; p = 0.02).
This remained true after multivariate adjustment. Other
predictors of ventricular tachyarrhythmic episodes were
identified. Beta-blocker treatment was associated with a
decreased frequency. Spironolactone treatment was
associated with an increased frequency. Ventricular
tachyarrhythmic events were more common among
those with lower ejection fractions.

Chow et al concluded that MTWA is a predictor for
total mortality, but not ventricular tachyarrhythmic events
in patients receiving an ICD for primary prevention of
sudden death.

■■ COMMENTARY
The Multicenter Automatic Defibrillator Implantation

trial and the Sudden Cardiac Death-Heart Failure trial
form the primary bases on which guidelines for ICD
implantation were established. Many cardiologists, how-
ever, have looked at the data from these trials and have
noted that most patients who received an ICD will not
have a ventricular tachyarrhythmic event during the first
five years after device placement. Therefore, many
investigators have sought more specific ways to risk
stratify the patients so that only truly high-risk patients
would receive an ICD. Microvolt T-wave alternans test-
ing was previously shown to be frequently abnormal in
patients with sustained or inducible ventricular arrhyth-
mias, but as shown in this report, prospective use of the
study for risk stratification has been disappointing.

One striking observation in this study is the relatively
low incidence of events during the course of the study.
Despite the fact that the mean ejection fraction was 24%
and that 50% of the patients had a QRS duration of
greater than 120 m/sec, the annual total mortality was
only 4.9%, with a 5.2% annual appropriate ICD dis-
charge rate. These mortality and arrhythmia rates are far
below those observed in the early ICD trials such as
MADIT-I or MADIT-II and even below the rates seen in
the more recently published SCD-HeFT Trial. The rea-
sons for this are not totally certain. 

Clearly, pharmacologic management of patients
with heart failure has improved dramatically over the
last several years. It is also likely that physicians
enrolling patients in MASTER selected those most
likely to be able to do treadmill exercise testing. These
patients may well have overall better health than those
entered in prior trials.

The data presented here from the MASTER trial,
and other data presented recently from the SCD-HeFT
trial on micro-volt T-wave alternans cast doubt on this
test’s ability to effectively risk stratify patients before
they receive an ICD for primary prevention of sudden
death. The search for a truly effective risk stratifier
continues.   ■

CME Questions
1. The ACCOMPLISH trial showed which combination therapy

was superior for reducing cardiovascular events?
a. ACE inhibitor + thiazide
b. ACE inhibitor + calcium channel blocker
c. Beta blocker + thiazide
d. Triamterene + spironolactone

2. In patients with prior myocardial infarction and an EF < 30%,
which test accurately predicts who needs an ICD?
a. Signal averaged ECG
b. Microvolt T-wave alternans
c. Heart rate variability
d. None of the above

3. The negative predictive value of 64 slice coronary CT for
detecting significant coronary artery stenoses is?
a. 83-99%
b. 75-83%
c. 65-75%
d. 100%

4. Based upon recent trials, statin therapy is indicated for:
a. LDL cholesterol > 130mg/dL.
b. acute coronary syndromes.
c. high sensitivity CRP > 2.0.
d. All of the above

5. In patients with systolic heart failure and atrial fibrillation,
which strategy appears superior?
a. AV node ablation and bi-ventricular pacing
b. Antiarrhythmic drugs
c. Pulmonary vein isolation and antiarrhythmic

drugs as necessary
d. None of the above

CME Objectives
The objectives of Clinical Cardiology Alert are to:
• present the latest information regarding illness and

treatment of cardiac disease;
• discuss the pros and cons of these interventions, as

well as possible complications;
• discuss the pros, cons, and cost-effectiveness of new

and traditional diagnostic tests; and 
• present the current data regarding outpatient care of

cardiac patients.   ■
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Effective Combination
Therapy for Acne
Source: Thiboutot D, et al. An aqueous
gel fixed combination of clindamycin
phosphate 1.2% and benzoyl peroxide
2.5% for once-daily treatment of moder-
ate to severe acne vulgaris. J Am Acad
Dermatol 2008;59:792-800.

TOPICAL AGENTS, BOTH AS MONOTHER-
apy and in combination, have shown

efficacy in management of acne. Benzoyl
peroxide (BPO) is one of the most com-
monly used agents, but despite excellent
efficacy, the side effects of skin dryness,
burning, erythema, and peeling are some-
times limiting effects of treatment. 

Clinical trials of clindamycin phos-
phate (CMP) 1% + BPO have demon-
strated that the combination is more
effective than either agent alone, but tra-
ditional BPO concentrations (5%-10%)
have been associated with dryness and
irritation. Monotherapy comparisons of
BPO 2.5% with BPO 5%-10% indicate
similar efficacy, with better tolerability.
Hence a clinical trial to establish the rel-
ative efficacy of CMP, BPO 2.5%, and
the combination was a sensible next step.

Thiboutot et al randomized adoles-
cents and adults (n = 2813) with moder-
ate-to-severe acne to CMP 1%, BPO
2.5%, CMP + BPO, or placebo. Subjects
were followed for 12 weeks. Outcomes
included facial acne lesion counts as
well as tolerability evaluation.

CMP + BPO was statistically signifi-
cantly superior to CMP, BPO, and
placebo at the conclusion of the trial.
The tolerability of CMP + BPO was
essentially the same as placebo (vehi-
cle), and when adverse effects were
reported, 97% were mild to moderate.

My on-line search (Nov. 23, 2008) does
not yet show availability of a CMP 1%
+ BMP 2.5% product, but FDA
approval of this product (Acanya )
occurred Nov. 20, 2008.  ■

Genotypes associated
with CRP elevations 
Source: Zacho J, et al. Genetically ele-
vated C-reactive protein and ischemic
vascular disease. N Engl J Med 2008;
359:1897-1908.

IT REMAINS UNCERTAIN WHETHER THE

observed relationship between elevat-
ed CRP levels and adverse cardiovascu-
lar outcomes is causal. The question
remains whether elevated CRP simply
reflects the presence of inflammation or
instead is etiologic in increasing the risk
of endpoints. One way to elucidate the
relationship is to evaluate persons who
have gene polymorphisms that lead to
elevated CRP levels. 

Danish investigators identified geno-
types associated with elevated CRP; a
high-sensitivity CRP level of > 3.0 was
defined as high. Several populations were
available for comparison: the Copen-
hagen City Heart Study (n = 10, 276); the
Copenhagen General Population Study (n
= 37,690); and the Copenhagen Ischemic
Heart Disease Study (n = 2238).

Overall, an elevated CRP was associ-
ated with an increased risk of ischemic
heart disease (2.2 relative risk). However,
when the population of individuals with
genetic polymorphisms leading to elevat-
ed CRP was evaluated, there was no
increased CV risk identified. If elevated
CRP levels were causal in CVD end-
points, one would expect that persons
with genetically influenced elevations

would show a similar risk relationship as
study groups with known CVD. The con-
cluding statement of the authors summa-
rizes their findings: “…the risk of
ischemic vascular disease associated with
higher plasma CRP levels observed in
epidemiologic studies may not be causal,
but rather that increased CRP levels are
simply a marker for atherosclerosis and
ischemic vascular disease.”  ■

Benefits of Extended
Duration Detoxification
Source: Woody GE, et al. Extended vs
short-term buprenorphine-naloxone for
treatment of opioid-addicted youth.
JAMA 2008;300:2003-2011.

MISUSE OF PHARMACEUTICAL OPIOIDS

is increasing. Data from 2004 indi-
cate that as many as 10% of high school
seniors acknowledge prescription opioid
use in the prior year. Although the
majority of opioid misuse is sporadic, a
substantial minority of young adults suf-
fer opioid addiction, for which short-
term (14 days) buprenorphine combined
with naloxone (s-B/N) has shown some
detoxification benefit. Whether a more
extended e-B/N (e-B/N) program could
reduce opioid addiction relapse was the
object of this study.

Woody et al randomized opioid-
addicted adults (n = 153) to either s-B/N
(14 days) or e-B/N (12 weeks). The pri-
mary outcomes measure was the num-
ber of patients with opioid-positive
urine drug testing (UDT) at week 12.

UDT was opioid-positive in 51% of
s-B/N subjects, compared with 43% of
the e-B/N group. Post-treatment out-
comes at months 6, 9, and 12 showed no
statistically significant difference in use
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of opioids, alcohol, or marijuana
between the groups; on the other hand,
cocaine use was approximately half as
common in the e-B/N group. Extending
the duration of B/N treatment merits fur-
ther study, based upon the favorable
results of this trial.  ■

CPAP for OSA in 
Metabolic Syndrome
Source: Dorkova Z, et al. Effects of
continuous positive airway pressure on
cardiovascular risk profile in patients
with severe obstructive sleep apnea and
metabolic syndrome. Chest 2008;134:
686-692. 

THE ASSOCIATION OF OBSTRUCTIVE

sleep apnea (OSA) with adverse
cardiovascular (CV) outcomes is strong.
Encouraging data from persons with
OSA who have been treated with con-
tinuous positive airway pressure
(CPAP) have demonstrated that effec-
tive CPAP treatment reduces blood
pressure. Whether CPAP might have
favorable effects on other CV risk fac-
tors such as glucose, lipids, and markers
of inflammation is less clear. Individuals
with metabolic syndrome, who are at
increased risk for CV events, provide an
appropriate population to study the
impact of CPAP treatment for OSA
upon CV risk factors. 

Dorkova et al studied 32 metabolic
syndrome patients with OSA. At baseline

and after 8 weeks of CPAP for OSA, risk
factors associated with CVD were mea-
sured and compared: BP, cholesterol,
triglycerides, HDL, fibrinogen, CRP,
insulin resistance, and others. Subjects
who used their CPAP for at least 4 hours
nightly were considered compliant. 

Compliant CPAP users enjoyed
reduced BP, cholesterol, and insulin
resistance. Non-compliant CPAP sub-
jects (i.e., < 4 hrs/night) did not demon-
strate these favorable changes. CPAP
has been shown, in the high-risk group
of patients with metabolic syndrome, to
improve the CV risk factor profile.  ■

Uric Acid and CV 
Risk: Not Ready Yet
Source: Feig DI, et al. Uric acid and
cardiovascular risk. N Engl J Med 2008;
359:1811-1821.

THE RELATIONSHIP BETWEEN URIC ACID

(URA) and cardiovascular (CV) risk
has been the subject of controversy for
decades. Even if one were to fully
accept that the various associations
between URA and unfavorable CV out-
comes have a causal relationship, the
hurdle of prospectively proving that
reduction of URA will improve out-
comes has yet to be addressed. 

URA elevation has been identified as
a harbinger of hypertension, as well as
obesity, diabetes, and kidney disease,
but that may only be part of the story.
For instance, that renal disease develops
disproportionately in gouty patients is
certainly true, but so does hypertension,
which is more often the cause of renal
disease than uric acid stones or urate
nephropathy. The Framingham Heart
Study suggests that the relationship of
URA and CV risk is not independent of
hypertension, hence, it does not qualify
as an independent risk factor. 

URA may play an etiologic role in
development of metabolic syndrome.
Even though insulin resistance is regard-
ed by some as a sine qua non of meta-
bolic syndrome, URA often precedes
the insulin resistance; indeed, animal
studies suggest that decreasing URA
forestalls metabolic syndrome. 

URA is also associated with vascular
disease in the carotids and peripheral
circulation. Some even attribute favor-

able CV effects seen in the LIFE study
(utilizing losartan) to its favorable
effects on lowering uric acid (losartan is
the only antihypertensive agent known
to lower uric acid). 

The pathophysiologic underpinnings
linking URA to CV misadventure have
some plausibility. All-in-all, the relation-
ship between URA and CV risk is tanta-
lizingly close to compelling. However,
even though we have expanded the old
aphorism that “close only counts in horse
shoes and hand grenades” to include
archery, darts, lawn bowling, etc., close
still doesn’t count in science.  ■

Documentation of
Coronary Ischemia
Prior to PCI
Source: Lin GA, et al. Frequency of
stress testing to document ischemia prior
to elective percutaneous coronary inter-
vention. JAMA 2008;300:1765-1773.

FOR THE SAKE OF DISCUSSION, LET’S

momentarily agree that percuta-
neous coronary intervention (PCI) is an
appropriate step for persons suffering
symptomatic coronary artery disease.
The reason to establish this premise is
that whether PCI actually offers any
meaningful advantage over simple med-
ical management is a matter of great
debate. Indeed, the majority of PCIs in
the United States are performed for
patients with stable coronary disease,
despite lack of evidence that outcomes
with PCI in this setting are superior to
intensive risk factor modification com-
bined with medical therapy. Guidelines
for PCI in stable CAD patients suggest
that documentation of ischemia (most
commonly by treadmill testing) should
be obtained prior to PCI. 

This study looked at Medicare bene-
ficiaries undergoing elective PCI to see
how often PCI had been preceded by
stress testing. Of 23,887 Medicare recip-
ients who underwent PCI in 2004,
slightly less than half had any record of
stress testing within the 90 days imme-
diately preceding their PCI. The authors
comment that in the absence of corrobo-
ration of ischemia, PCI may have been
performed in patients who may not have
benefited.  ■
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The JUPITER trial causes a stir
Elevated high-sensitivity C-reactive protein

(CRP) may help identify otherwise healthy
patients with normal cholesterol levels who will
benefit from statin therapy, according to the
JUPITER trial published in November. Researchers
randomized nearly 18,000 healthy men and
women with normal cholesterol levels (LDL < 130
mg/dL) with CRP levels of 2.0 mg/L or greater to
rosuvastatin (Crestor ) 20 mg daily or placebo. The
combined primary endpoint was myocardial
infarction, stroke, arterial revascularization, hospi-
talization for unstable angina, or death from car-
diovascular cause. The trial was stopped early at
1.9 years when the rate of the primary endpoint
was found to be 0.77 per 100 person-years in the
treatment group vs 1.36 per 100 person-years in
the placebo (HR 0.56; 95% CI, 0.46-0.69; P <
0.00001). Overall, the rate of events was low in
both groups: 142 of 8901 in the treatment group vs
251 of 8901 in the placebo group. The individual
endpoints of myocardial infarction, stroke, and
revascularization or unstable angina were all
reduced by approximately 50% in the rosuvastatin
group, LDL cholesterol levels were decreased by
50%, and CRP levels were decreased 37%. There
was not a significant increase in myopathy or can-
cer in the treatment group, but there was a higher
incidence of physician-reported diabetes. The
authors conclude that in apparently healthy per-
sons without hyperlipidemia but with elevated

CRPs, rosuvastatin significantly reduced the inci-
dence of major cardiovascular events (N Engl J
Med 2008;359:2195-2207). 

In an accompanying editorial, Mark Hlatky,
MD, Stanford University School of Medicine,
points out that although the relative risk reduc-
tions in the JUPITER trial were clearly significant,
the absolute difference in risk was less impressive
with 120 participants treated for 1.9 years to pre-
vent one event. It is also difficult to know the role
of CRP in risk stratification since patients with
normal CRP levels were not treated and it is possi-
ble that lowering cholesterol with statins may ben-
efit even those with low CRP levels. CRP may
have a role in deciding whether to treat patients
with intermediate risk, but it may be too early to
use it to recommend treatment for those at low
risk. Hlatky writes that “guidelines for primary
prevention will surely be reassessed on the basis of
the JUPITER results, but the appropriate size of the
orbit of statin therapy depends on the balance
between the benefits of treatment and long-term
safety and cost” (N Engl J Med 2008;359:2280-2282).
It is safe to say that JUPITER has been the subject
of many lively discussions in hospital lunchrooms
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across the country. Whether the benefit of rosuva-
statin can be generalized to all statins, whether
CRP should be a standard part of yearly blood
panels for adults patients, and whether everyone
with an elevated CRP should be offered treatment
with a statin are all questions that are being hotly
debated and will need further evaluation.  

ACP treatment guideline for antidepressants
The American College of Physicians has issued

a practice guideline for the use of antidepressants
to treat depressive disorders. The guideline
encompasses the use of newer “second-generation
antidepressants,” including the SSRIs: fluoxetine
(Prozac ), sertraline (Zoloft ), paroxetine (Paxil ),
citalopram (Celexa ), escitalopram (Lexapro ), and
fluvoxamine (Luvox ). Also included were the
SNRIs venlafaxine (Effexor ), and duloxetine
(Cymbalta ), as well as other drugs such as mir-
tazapine (Remeron ), bupropion (Wellbutrin ),
nefazodone, and trazadone. After reviewing 203
clinical trials, the guideline group concluded that
there were no significant differences between the
drugs with regard to efficacy. The guideline group
recommends that second-generation antidepres-
sants should be selected on the basis of adverse
effect profiles, cost, and patient preference. They
further recommend that clinicians should assess
patient status, therapeutic response, and adverse
effects of antidepressant therapy on a regular basis
beginning within 1-2 weeks of initiation of therapy
and that treatment should be modified if the
patient does not have an adequate response to
pharmacotherapy within 6-8 weeks. Finally, they
recommend that clinicians continue treatment for
4-9 months after a satisfactory response in patients
with a first episode of major depressive disorder.
For patients with history of depression, a longer
duration of therapy may be beneficial (Ann Intern
Med 2008;149:725-733).   

Testosterone for low libido: Questions remain
Low sexual desire is commonly reported by

postmenopausal women. A new study suggests
that testosterone replacement may be of benefit.
Researchers randomized 814 postmenopausal
women with hypoactive sexual desire or disorder
to testosterone patches delivering 150 or 300 m g of
testosterone per day or placebo. The primary end-
point was change from baseline to week 24 in the
4-week frequency of satisfying sexual episodes.
Safety outcomes were followed out to one year. At
24 weeks the primary endpoint was significantly
greater in the group receiving 300 m g of testo-

sterone per day than placebo (increase in sexually
satisfied episodes of 2.1 vs 0.7, P < 0.001) but not in
the group receiving 150 m g per day. Both doses of
testosterone were associated with significant
increases in desire and decreases in distress. The
rate of androgenic side effects including unwanted
hair growth was higher in the group receiving 300
m g per day. Breast cancer was diagnosed in 4
women who received testosterone vs none in the
placebo group. The authors conclude that a testo-
sterone patch delivering 300 m g per day results in
modest but meaningful improvement in sexual
function although the long-term effects of testo-
sterone including effects on the breasts remain
uncertain (N Engl J Med 2008;359:2005-2017). This
study confirms previous reports that testosterone
has a positive effect on sexuality in women. The
rate of breast cancer, although not reaching statisti-
cal significance in this study, raises concern.  

Continued shortage for Hib vaccine
The continued shortage of the Haemophilus

influenza type b (Hib) vaccine has not led to an
increase in Haemophilus infections according to the
MMWR. It has been a year since the CDC recom-
mended deferring the fourth dose of the Hib vac-
cine in healthy children (at 12-15 months of age)
because of a shortage due to contamination con-
cerns in the manufacturing process. Merck & Co.
now reports that mid-2009 is a realistic date for
normal production. The CDC has undertaken
national surveillance for Hib infections including
748 cases in children < 5 years old. Of these, only
6% were clearly identified as serotype b (the most
invasive strain of Haemophilus), although serotyp-
ing information was missing in nearly 40% of
cases. The CDC is concerned because antibody
levels fall 12 months after vaccination in children.
In the U.K., where the fourth booster was not ini-
tially recommended, Hib infections rebounded
after 12-15 months. CDC is recommending vigi-
lance on the part of pediatricians and also is
emphasizing that state and hospital labs should
perform serotyping on all Haemophilus infections.  

FDA Actions
The FDA has approved fesoterodine fumarate

for the treatment of overactive bladder. The drug
relaxes smooth muscle of the bladder reducing uri-
nary frequency, urge to urinate, and sudden uri-
nary incontinence. Fesoterodine fumarate will be
available in 4 mg and 8 mg strengths for use once
daily. The drug is manufactured by Schwartz
Pharma and will be marketed as Toviaz .  ■
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