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C O N F E R E N C E  C O V E R A G E

Editor’s Note:The following reports from the annual scientific ses-
sion of the American College of Cardiology annual meeting held

March 17-20, 2002, in Atlanta, Ga., were obtained by handwritten
notes, discussions with investigators, and news reports. 

AFFIRM and RACE

Two studies were presented in the late breaking clinical
Trial sessions comparing rate control vs. rhythm control strate-

gies in patients with atrial fibrillation. Dr. George Wyse from the
University of Calgary presented data from the Atrial Fibrillation
Follow-Up Investigation of Rhythm Management (AFFIRM) Trial.
This study was a multicenter, randomized, open trial. Unlike other
trials addressing this question, mortality and stroke were chosen to
be the primary end points. Patients were eligible for the trial if they
had ECG documented atrial fibrillation of more than 6 hours dura-
tion during the previous 6 months. If persistent atrial fibrillation had
been present for more than 6 months, the patient had to be car-
dioverted back to sinus rhythm for at least 24 hours in order to be
enrolled. Patients had to be eligible for anticoagulation therapy and
had to have risk factors for either stroke or death while in atrial fib-
rillation. The risk factors used in the study were age older than 65,
hypertension, diabetes, congestive heart failure, prior stroke, left
atrial enlargement, or decreased ventricular function. Patients did
not have to be in atrial fibrillation at the time of randomization.
Patients with paroxysmal atrial fibrillation and those who had
undergone a cardioversion before randomization could be enrolled.
However, after randomization, patients were to be managed either
with a rate control strategy or a rhythm control strategy using
antiarrhythmic drugs with repeat cardioversions as necessary. The
study enrolled 4060 patients between 1995 and 1999. The mean fol-
low-up was 3.5 years. The patients were elderly with a mean age of
about 70 years. The most common diagnosis was hypertension,
which was present in 71% of the patients. In more than 70% of the
patients, the qualifying episode of atrial fibrillation was greater than
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2 days in duration. The episode was the first document-
ed occurrence of atrial fibrillation in 36%. Initial thera-
py in the rate control arm included digoxin, beta-adren-
ergic blockers, and calcium channel blockers in approx-
imately equal proportions. Many patients received a
combination of 2 or more of these agents. In the rhythm
control arm, amiodarone was the first drug selected for
39% and sotalol was selected for 33%. Rate control was
carefully monitored throughout the trial, and medica-
tions were adjusted based on results of heart rates dur-
ing ECG monitoring or 6 minute walk tests. Over the
course of the study, about 5% of patients in the rate con-
trol arm went on to atrioventricular junctional ablation
and pacing. In the rhythm control arm, 61% of the
patients eventually received a trial of amiodarone and
41% of the patients eventually received a trial of sotalol.
More than half of the patients had 1 or more cardiover-
sions during follow-up. In the rhythm control arm, 81%
of the patients were still in sinus rhythm after 1 year of
therapy. However, by 5 years of therapy, the proportion
in sinus rhythm had fallen to 61%. Warfarin use was
well maintained in the rate control arm. After 1 year,
more than 90% of the patients were still receiving war-
farin and this fell only slightly during the subsequent
years. In the rhythm control arm, warfarin use was
encouraged but not required if the investigator thought
the patient was maintaining sinus rhythm. Despite this,

at 1 year, about 75% of the rhythm control patients were
still on warfarin. Crossovers to the alternate strategy
were observed in both groups. About 10% of patients in
the rate control strategy were crossed over at some point
to attempts at rhythm control. Many of these however
reverted to rate control strategy after failure to maintain
sinus rhythm. More than 30% of patients in the rhythm
control arm eventually switched over to a rate control
strategy primarily because of failure to maintain sinus
rhythm. 

The crude death rate was slightly higher in the rhythm
control group (17.5% vs 15.1%) but the P value when
the survival curves were compared was 0.058. The rate
of ischemic stroke was equal in the 2 groups, with many
of the strokes in the rhythm control group seen in
patients who were not taking warfarin. Bleeding rates
were similar in both groups. There were more hospital-
izations after randomization in the rhythm control group,
presumably due to hospitalizations for changes in drug
therapy. Functional status and quality of life were
assessed with several standard measures. There were no
differences between the rate and rhythm control arms. 

They concluded that any presumed benefits of main-
taining sinus rhythm were not realized in this trial.
Therefore, attempts to maintain sinus rhythm should be
limited with a rate control strategy an acceptable, if not
preferred, approach. 

Drs. Harry Crijns and Isabelle VanGelder from The
Netherlands presented the Rate Control vs. Electrical
Cardioversion in Persistent Atrial Fibrillation (RACE)
trial. This study involved 522 patients with persistent AF.
In the rhythm control arm, anticoagulation was not rec-
ommended if the patient maintained sinus rhythm for 30
days after the initial cardioversion. The study used a
composite end point that included mortality, throm-
boembolic events, bleeding, and serious drug toxicity.
Mortality was approximately equal in the 2 groups.
However, there were more total events in the rhythm
control group due to excess ischemic strokes and drug
toxicity. Patients with a history of hypertension had a
higher risk in the rhythm control arm. They concluded
that a rate control strategy with anticoagulation was pre-
ferred over rhythm control strategy that did not include
long-term anticoagulation.

n COMMENT BY JOHN P. DiMARCO, MD, PhD
These 2 studies provide several important findings.

The most important finding in both studies is that atrial
fibrillation patients with risk factors for stroke remain at
risk despite a rhythm control strategy. This is true even if
vigorous efforts to maintain sinus rhythm are made.
These strokes are probably due to both symptomatic and
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asymptomatic episodes of atrial fibrillation that may
occur despite antiarrhythmic drug therapy. Therefore,
once atrial fibrillation is identified in patients with other
risk factors for stroke, anticoagulation should be contin-
ued long-term.  The AFFIRM data indicate that rate con-
trol and rhythm control strategies result in similar long-
term outcomes in terms of mortality and functional sta-
tus. Therefore, a decision in an individual patient should
be based on how they respond to whichever therapy is
selected.  

These 2 studies provide important data for clinicians
who manage patients with atrial fibrillation. Anticoagu-
lation should be continued long-term in all patients with
significant risk factors. If a patient is able to tolerate
either persistent or paroxysmal atrial fibrillation using a
rate control strategy, there appears to be little benefit in
aggressive attempts to maintain sinus rhythm.   n

MADIT II 

Dr. Arthur Moss presented results from the Multicen-
ter Automatic Defibrillator Implantation Trial (MADIT)
II. The manuscript reporting the study was also pub-
lished the same week in the New England Journal of
Medicine (Moss A, et al. N Engl J Med. 2002;346:877-
883). The Multicenter Automatic Defibrillator Implanta-
tion Trial II (MADIT II) was a follow-up study to the
original MADIT trial. MADIT I enrolled patients with
prior myocardial infarction (MI), nonsustained ventricu-
lar tachycardia, and low ejection fractions and random-
ized them to either ICD therapy or “conventional” thera-
py if they had an inducible ventricular tachycardia at
electrophysiologic study that was not suppressible with
intravenous procainamide. Over time, it has been recog-
nized that electrophysiologic studies may not be as sen-
sitive or as specific as initially thought, and a beneficial
role of antiarrhythmic drugs has become increasingly
questioned. Therefore, MADIT II was designed to see
whether patients with prior MI identified only by a low
ejection fraction would benefit from prophylactic
implantable cardioverter defibrillator (ICD) therapy. 

Patients of either sex were eligible for the study if
they had had a MI 1 month or more before entry and had
an ejection fraction of 0.30 or less. Patients were exclud-
ed from enrollment if they had a history of sustained VT
or syncope with inducible ventricular tachycardia, if
they were in the New York Heart Association Class IV at
the time of enrollment, had undergone revascularization
within the preceding 3 months, or if they had a MI with-
in the previous month. Initially, patients were also
required to have frequent or repetitive ventricular prema-
ture beats during monitoring but subsequently this

requirement was eliminated. Patients were randomly
assigned in a 3:2 ratio to receive either an ICD or con-
ventional medical therapy. Appropriate use of beta
blockers, angiotensin-converting inhibitors and lipid
lowering drugs was encouraged in both study groups.
The use of antiarrhythmic drugs was at the discretion of
the investigators. The primary end  point was death from
any cause. A triangular sequential design was used for
monitoring with analyses performed weekly. 

MADIT II randomized 1232 patients. The mean age
was 65 and 85% were male. The ICD and conventional
therapy groups were equally matched for New York
Heart Association functional class, diabetes, and other
important clinical characteristics. Follow-up averaged 20
months at the time the trial was stopped on November
20, 2001.

During the trial, there were 105 deaths (14.2%) in the
defibrillator group and 97 deaths (19.8%) in the conven-
tional therapy group for a hazard ratio of 0.69 (P =
0.016). Actuarial survival curves began to diverge
approximately 9 months after entry and continued to
diverge thereafter. The risk reductions for total mortality
were 12% at 1 year, 28% at 2 years, and 28% at 3 years.
Age, sex, ejection fraction, New York Heart Association
class, or QRS interval did not substantially affect the
hazard ratio. 

There were no deaths related to ICD implantation.
Thirteen patients experienced lead problems (1.8%), and
there were 9 nonfatal infections (0.07%) that required
surgical intervention. The incidence of new or worsened
heart failure was higher in the defibrillator group.
Patients in the ICD group were hospitalized at a rate of
11.3 per 1000 patient months of follow-up compared to
9.4 in the conventional therapy group. They conclude
that their study demonstrates that ICD implantation
improves survival in patients with prior MI and
advanced left ventricular dysfunction and they recom-
mend prophylactic implantation of a defibrillator in
these patients. 

n COMMENT BY JOHN P. DiMARCO, MD, PhD
MADIT II is an important study that raises significant

questions about how we should manage patients with
advanced heart failure. It shows that the ICD can
decrease total mortality in patients without prior sus-
tained arrhythmias to the same extent that it reduces
mortality in cardiac arrest survivors. It has long been rec-
ognized that patients with low ejection fractions have
high mortality rates and that approximately 50% of all
cardiac deaths in these patients are sudden. Therefore, it
should not be surprising that an ICD, which should
effectively reverse most life-threatening ventricular tach-
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yarrhythmias, would decrease mortality in these groups. 
The real questions that arise from MADIT are eco-

nomic and ethical. If we use Medicare payment levels as
a standard, each new ICD implant represents an immedi-
ate cost of between $40,000 and $50,000. Additional
costs for follow-up care, device problems, and associat-
ed therapy for cardiac and noncardiac problems are not
included in this figure. If we estimate that there are well
more than 1 million patients with congestive heart fail-
ure and a low ejection fraction in the United States
alone, the first year cost to implant an ICD in each of
these patients would be staggering $40 to 50 billion.
This is a tremendous expense that would certainly unbal-
ance the current Medicare budget. However, if we decide
that we cannot afford this sum, how are we going to eth-
ically decide who receives this therapy? If one takes the
approach of trying to identify those who are most likely
to die in a short period of time, then the oldest patients
with the most comorbidities and the lowest ejection frac-
tions would be the ideal candidates. However, here the
ICD becomes palliative therapy that may extend the
duration of life but not necessarily enhance its quality. If
younger patients with slightly better ejection fractions
and fewer comorbidities are selected, the number needed
to treat for each life-year saved will increase and the cost
in the short term will be high.

My personal opinion is that it is still too early for
society to decide whether a defibrillator is standard ther-
apy for all patients with low ejection fractions. Several
other randomized trials are now in progress and they
may help us get a better estimate of the benefits likely to
accrue with more widespread use of ICD therapy. The
Sudden Cardiac Death-Heart Failure Trial randomized
2500 patients and is comparing ICD insertion to amio-
darone and placebo. If amiodarone has even a small ben-
efit, the relative cost-effectiveness of an ICD will be
much less. In addition, this trial includes patients with
both ischemic and nonischemic myopathies and we des-
perately need data about the latter patients. We also
should expect additional data from MADIT II. MADIT
II performed a number of noninvasive tests, including
measurements of T-wave alternans and heart rate vari-
ability. Perhaps these tests will identify subgroups in
whom ICD therapy will be more cost effective. Finally,
it should be remembered, that the ICD alone does not
improve a patients symptoms of heart failure. In fact,
some believe that heart failure may be worsened if right
ventricular pacing is frequently used. New trials that are
looking at the role of an ICD with biventricular pacing
are now in progress. If these studies show improvements
in both heart failure and mortality, it will place further
pressure on society to decide if, and for whom, it can

afford these new treatments.   n

DANAMI-2 

The Danish Multicenter Randomized Trial on Throm-
bolytic Therapy vs. Acute Coronary Angioplasty in
Acute Myocardial Infarction (DANAMI-2) compared
the outcomes of treating ST-elevation myocardial infarc-
tion (MI) with thrombolytic therapy vs. primary angio-
plasty (PCI), with transfer via ambulance within 3 hours,
to an invasive center when necessary. The study was
funded primarily by the Danish Heart Foundation and
the Danish Medical Research Council and was designed
to compare the 2 revascularization strategies on a nation-
al level in Denmark. The study included 24 referral hos-
pitals (that did not perform PCI) and 5 invasive centers.
In all, these 29 centers serve approximately 62% of the
entire population of Denmark. Dr. Andersen pointed out
that prior to DANAMI-2, primary angioplasty was per-
formed infrequently in Denmark, and that primary
angioplasty programs and protocols were established
and centers accredited as part of the preparation for this
study. The initial power calculation suggested that
approximately 1900 patients, approximately half at
referral hospitals and half at invasive centers, would
need to be randomized to detect a difference between the
treatment strategies. 

Patients with acute MI were eligible for randomiza-
tion if they demonstrated cumulative ST elevation of =4
mm at presentation, were within 12 hours of symptom
onset, and, if they did not present to an invasive center,
could be transferred to one within 3 hours of randomiza-
tion. There were no age restrictions. Patients were
excluded from randomization for contraindications to
thrombolytic therapy, shock, or persistent life-threaten-
ing arrhythmia. All patients received intravenous aspirin
and unfractionated heparin, and beta-blockade. No
“upstream” glycoprotein IIb-IIIa inhibitors were given.
The primary end point of the study was the composite of
all-cause mortality, reinfarction, or disabling stroke at 6
months of follow-up. Each component of the primary
end point was also evaluated separately.

Seven hundred eighty-two patients were randomized
to thrombolytic therapy (100 mg of front-loaded tPA)
and 790 to primary PCI. There were no significant dif-
ferences between the groups with respect to baseline
demographics. Of note, approximately 74% of patients
were male and just more than half sustained anterior MI
in each group. The median transport distance for patients
presenting to local referral hospitals and randomized to
PCI was 35 miles (with the maximum transfer distance
of 95 miles). Overall, few complications occurred during
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transfer. These included atrial fibrillation (2.5%), ven-
tricular tachycardia (0.2%), ventricular fibrillation
(1.4%), and second- or third-degree heart block (2.3%).
There were no deaths and no patient required endotra-
cheal intubation during transfer. It is interesting to note
that the mean “door-to-balloon” time was only 10 min-
utes longer for the patients requiring transfer than for
patients initially presenting to an invasive center. Results
were analyzed on an intention-to-treat basis. Of the
patients randomized to fibrinolysis, 99% received the
intended therapy. Of those randomized to PCI, 99%
underwent coronary angiography and 87% went on to
receive PCI. A total of 93% of the patients who received
primary angioplasty also received stent implantation.
There was a low crossover rate in this study, with only
2.5% of patients randomized to thrombolytic therapy
undergoing “salvage” angioplasty within the first 24
hours.

The study was stopped prematurely after 1562
patients had been randomized (1129 at referral hospitals
and 443 at invasive centers) due to superior outcomes in
the patients receiving primary PCI. The PCI treated
patients demonstrated a 40% relative risk reduction in
the primary composite end point (8.0 vs 13.7%; P =
0.0003). While all individual components showed trends
in favor of PCI, including death (6.6% vs 7.6%; P =
0.35) and stroke (1.2% vs 2.0%; P = 0.15), the difference
in the composite end point was driven largely by the sig-
nificant reduction in repeat MI (1.6% vs 6.34%; P <
0.0001) in the patients receiving PCI. Dr. Andersen stat-
ed that with this degree of risk reduction only 18 patients
would need to be treated with primary angioplasty to
prevent one adverse event. Furthermore, patients receiv-
ing primary PCI had better outcomes than those receiv-
ing thrombolytic therapy, whether they were transferred
from a local referral hospital for the procedure (8.5 vs
14.2%; P = 0.002) or presented initially to the invasive
center (6.7 % vs 12.3%; P = 0.048). The P value for the
latter is less robust in large part because of the smaller
number of patients randomized from invasive centers (n
= 443) at the time the study was halted. In addition, Dr.
Andersen also noted that the need for revascularization
within the first 30 days of follow-up was higher for
patients initially treated with thrombolytic therapy
(16.6% vs 5.9%).

n COMMENT BY SARAH M. VERNON, MD
It is now clearly established that primary angioplasty

is the superior revascularization strategy for many, if not
all, patients presenting with acute ST-elevation MI. This
is particularly true for the patients at highest risk for
poor outcomes (large, anterior infarcts, cardiogenic

shock) or complications of thrombolytic therapy. The
ACC/AHA Guidelines for the Management of Acute
Myocardial Infarction list primary PCI as a Class I rec-
ommendation for revascularization.1 This recommenda-
tion goes on to say that primary PCI is preferable in any
patient when “performed in a timely fashion by individ-
uals skilled in the procedure and supported by experi-
enced personnel in high-volume centers,” suggesting
that primary angioplasty should be performed by inter-
ventionalists who do more than 75 angioplasties a year,
and in centers that perform more than 200 PCI proce-
dures annually. The difficulty lies in the fact that, even
in the United States in the year 2002, only a small per-
centage of hospitals have the capability to perform coro-
nary angioplasty, much less meet case volume criteria to
be described as “invasive centers.” Therefore, the reality
in most hospitals is that any potential advantage for pri-
mary angioplasty (or risk of thrombolytic therapy) has
to be carefully balanced against the potential risk of
time delay in transferring the patient to another institu-
tion to receive mechanical perfusion.

So, the quandary persists: primary PCI may be the
superior revascularization strategy, but in many cases,
particularly when transfer to another institution is
involved, it takes more time to implement—and as we all
know: “time is muscle.” But how much time (or muscle)
is spent by putting a patient in the throes of an acute MI
“back on the road,” as Dr. Andersen described it, to be
revascularized at another institution? More importantly,
does this additional time affect clinical outcomes?
DANAMI-2 may provide the answers to these questions.
In this study, not only was it safe to transport patients
with acute MI for PCI at a regional center of excellence,
but also this strategy resulted in superior patient out-
comes with respect to reinfarction and probably need for
revascularization in the subsequent 6 months. In fact,
patients transferred for mechanical reperfusion experi-
enced equivalent benefit to those initially presenting to
an invasive center. The reason for this lies, in part, in the
time required to achieve an open artery, the “door-to-bal-
loon time,” which was only 10 minutes longer, on aver-
age, for patients requiring transfer. With a well-estab-
lished protocol, good lines of communication, and
ground transportation (albeit in a relatively small coun-
try with short distances between participating hospitals)
it was possible to mobilize the catheterization laboratory
in anticipation of the patient’s arrival, resulting in mini-
mal delays to revascularization. This situation could be
extrapolated to many community hospitals in the United
States, who, with expedient mechanisms for referral and
transport directly to the nearest available cardiac
catheterization laboratory (by air if warranted), would
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likely be able to achieve favorable “door-to-balloon
times” as well. This is because, even in the United
States, which is known for a much more aggressive
approach to revascularization for acute MI, the vast
majority of invasive centers do not maintain laboratory
personnel in-house after hours, and require on the order
of 30-60 minutes to mobilize in the best of circum-
stances. A call ahead from the referring hospital will
allow a fully staffed and prepared catheterization labora-
tory to be ready and waiting when the patient arrives for
primary angioplasty.

Any interventional cardiologist knows that there is no
teacher like experience, and recent evidence suggests
that operators and institutions with extensive experience
in performing acute MI angioplasty (which, as we all
know, is a markedly different beast than stenting a type
A lesion in a stable patient) are likely to achieve better
procedural and clinical outcomes. While the interven-
tional operators in DANAMI-2 were certainly well qual-
ified, these were not centers with extensive (or, in some
cases, any) experience with primary angioplasty prior to
the initiation of this protocol. Despite this limitation,
outcomes were superior for patients receiving PCI. One
could ascertain that the differential benefit might be even
greater at centers highly experienced in acute MI angio-
plasty, and would increase at other less-experienced
institutions, such as these, with time, if volume was ade-
quate. In addition, since transport was found to be quite
safe and did not translate into substantive delays to treat-
ment, DANAMI-2 would suggest that there should be
less incentive to establish low-volume primary PCI pro-
grams or PCI programs lacking surgical backup in areas
where patients could be transferred to a more experi-
enced center in a timely fashion.

The DANAMI-2 investigators set out to design and
implement a nation-wide strategy to optimize outcomes
for patients with acute MI undergoing revascularization.
To function effectively, as demonstrated in this study,
the mechanism of transferring patients for acute MI
intervention must be a “well-oiled machine.” This is a
far cry from the sporadic, late night, ER to ER transfer
with incomplete clinical information or unclear diagno-
sis requiring time-consuming reevaluation at the tertiary
center. This strategy is also infinitely preferable, in the
eyes of an interventional cardiologist, to immediate
administration of a thrombolytic agent at the local hos-
pital and transfer for salvage angioplasty hours later
when thrombolysis fails. The results from DANAMI-2
suggest that transfer of patients for primary angioplasty
is the preferable strategy, and should prompt us to
review and optimize our lines of referral and communi-
cation so that more patients in this country have access

to the superior strategy of revascularization for acute
myocardial infarction.   n

Reference
1. Ryan TJ, et al. Circulation. 1996;94:2341-2350.

RAVEL

Dr. Fajadet presented the 7-month angiographic fol-
low-up and 1-year clinical follow-up from the Random-
ized Study with the Sirolimus-Eluting Bx-Velocity Bal-
loon Expandable Stent in Patients with De Novo Native
Coronary Artery Lesions ( RAVEL) study, a random-
ized, double-blind controlled study of the safety and effi-
cacy of the sirolimus (Rapamycin) eluting Bx-Velocity
stent (Cordis). This study included 19 centers (15 in
Europe and 4 in Latin America) that enrolled 238
patients with stable angina, unstable angina or silent
ischemia. All had de novo lesions with > 50% diameter
stenosis in a coronary artery between 2.5 and 3.5 mm in
diameter, that could be treated with a single stent 18 mm
in length and had no contraindication to thienopyridine
administration. Patients were randomized to receive an
unmedicated control stent (n = 118) or a sirolimus-elut-
ing coated stent (n = 120). All patients were treated with
clopidogrel for 2 months after stent implantation. The
primary end point of the study was angiographic late
loss within the stented segment at 6 months as assessed
by quantitative coronary angiography (QCA). Secondary
angiographic end points included angiographic resteno-
sis (> 50% diameter stenosis) and per cent diameter
stenosis. The 6-month angiographic data from this trial
had been previously presented at the European Society
of Cardiology Meeting in September 2001. The clinical
outcomes including target vessel revascularization
(TVR) and target lesion revascularization (TLR), and
major adverse cardiac events (MACE) at 6 months and 1
year were reported at this meeting. In addition, data from
subgroup of 94 patients evaluated using intravascular
ultrasound (IVUS) at 6 months were presented. 

The baseline clinical and angiographic characteristics
of the two groups were briefly outlined. There were no
significant differences between the groups receiving the
sirolimus coated vs. control stents with respect to per-
centage of diabetics (16% vs 21%), presentation with an
acute coronary syndrome (48% vs 50%), baseline refer-
ence vessel diameter (2.6 mm vs 2.64 mm), lesion length
(9.6 mm for both groups) or post procedural minimal
lumen diameter (2.43 mm vs 2.42 mm). Glycoprotein
IIb-IIIa use was low and equivalent between the two
groups (approximately 10%). 

For the primary end point at 6 months, QCA revealed
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that intrastent late loss was significantly less (and
almost nonexistent) in the patients who received a
sirolimus coated stent when compared to patients who
received control stents (-0.01 ± 0.33 mm vs 0.8 ± 0.53
mm; P < 0.0001). Follow-up minimal lumen diameters
were 2.32 mm and 1.56 mm respectively (P < 0.0001).
This resulted in 6-month angiographic restenosis (bina-
ry definition, > 50% diameter stenosis) rates of 0% in
the sirolimus group and 26% in the control group (P <
0.0001). Dr. Fajadet reported that the effect of sirolimus
was consistent across all terciles of vessel size, suggest-
ing that the coated stents were equally effective in the
smaller-caliber vessels. In the small diabetic subpopula-
tion (19 patients receiving sirolimus stents and 25
receiving control stents), there was significant inhibition
of late loss and no angiographic restenosis in patients
who received sirolimus coated stents. QCA analysis
showed equivalent prevention in the sirolimus group of
late loss at the proximal edge, within the body of the
stented segment and at the distal edge, suggesting that
there was no angiographic evidence of an edge effect at
the ends of the implanted stents. The IVUS substudy
showed significantly larger lumen volumes (129 mm3

vs 95 mm3; P < 0.0001) and significantly smaller neoin-
timal volumes (37 mm3 vs 2 mm3; P < 0.0001) in
patients receiving the sirolimus coated stents at 6
months. Dr. Fajadet briefly mentioned in his discussion
that approximately 20% of sirolimus stents vs. 4% of
control stents were judged to show some evidence of
incomplete apposition (a single strut not adjacent to the
vessel wall). However, this did not appear to be due to a
positive remodeling effect as the external elastic lamina
(EEL) areas were equivalent between the 2 groups.

Clinical outcomes at 6 and 12 months were also bet-
ter in the patients treated with sirolimus coated stents.
At 6 months, 1 patient in each group received TVR by
coronary artery bypass grafting. There were no TLR
events in the sirolimus group out to 12 months, com-
pared with 26 (22%) at 6 months and 27 (22.9%) at 12
months in the group receiving the control stents. Sur-
vival free of MACE (death, MI, or repeat PCI) at 1 year
was 94.2% in the sirolimus group and 71.2% in the con-
trol group. There were 2 deaths in each group. Deaths in
the patients receiving sirolimus coated stents were
attributed to gastrointestinal malignancy and subarach-
noid hemorrhage. There were no events attributed to
subacute or late stent thrombosis in either group.

Dr. Fajadet summarized by saying that the patient
receiving sirolimus coated stents experienced no suba-
cute thrombosis, no late thrombosis, no restenosis, no
edge effect and out to one year, no evidence of “catch
up” in clinical event rates.

n COMMENT BY SARAH M. VERNON, MD
“Coated” or drug-eluting coronary stents were

described as the “media darling” of the first day of ACC
2002, as well they should have been. The 1-year follow-
up of RAVEL seems to be another nail in the coffin for
in-stent restenosis. This is a particularly important trial,
not only because of what appears to be a powerful effect
of this preparation of sirolimus on neointimal prolifera-
tion, but also because this is one of few truly double-
blinded trials in interventional cardiology (the appear-
ance of the coated stent is indistinguishable from the
control). Additional clinical information about this stent
is available and more is forthcoming. Follow up from the
small, initial experience with the sirolimus eluting Bx-
Velocity stent from Sousa and colleagues,1 now referred
to as the “First-in-Man” study followed later in the ses-
sion. At 2 years of follow-up, this uncontrolled series of
45 patients using slow-release (as in RAVEL) and fast-
release dose delivery systems, also treated with 60 days
of clopidogrel continues to show essentially no angio-
graphic late loss (-0.09 mm) and reports no adverse
events such as late thrombosis or aneurysm formation. In
addition, more information will come from SIRIUS, a
large, US based, randomized trial evaluating this same
stent, which has completed enrollment of more than
1000 patients is now in the angiographic phase of fol-
low-up. Several other drug, coating and stent combina-
tions are also being tested in ongoing clinical trials, and
data from these will be following close on the heels of
the sirolimus eluting Bx-Velocity. However, the latter is
likely to be approved for clinical use in Europe soon and
will undoubtedly be the first FDA-approved coated stent
available for use in the United States.

In all of the enthusiasm, it is important not to ignore the
science. There is still a lot we don’t know about “coated
stents.” Many questions remain as to what will prove to be
the best therapy the stent “delivery system” has to offer. It
will probably be a long time before we know if sirolimus
is better than paclitaxel or tacrolimus or actinomycin-B.
Many questions about dose, dose-density and rate/dura-
tion of release are yet unanswered. A variety of coatings
used to attach the drug to the stent and deliver it locally are
currently under investigation. Many questions remain
about the potential for late adverse effects such as
aneurysm formation, or late proliferative effects, or, as one
investigator put it, the possibility of “creating some entire-
ly new disease process that didn’t even exist before.” In
the absence of good animal models, the answers to many
of these questions won’t be known until long after many
of these devices have been implanted in patients.

We have endured many years of innumerable investi-
gations of a plethora of potential anti-restenosis agents,
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many of which held great theoretical promise based on
our understanding of the vascular biology of the process.
Stenting has made a significant effect, but is still limited
in many clinical scenarios, such as small vessels, and has
created in its wake another more difficult problem: in-
stent restenosis (ISR). Until recently, the only approach
to this disease process has been prevention, by adequate
deployment technique, lesion selection and luck.
Intravascular brachytherapy has proven to be effective in
the treatment of ISR, but not in every case, and not with-
out the specter of (somewhat unanticipated) late throm-
botic events. More importantly, the availability of
brachytherapy has probably been limited due to its logis-
tical issues: the need for participation of a radiation
oncologist and a radiation physicist make this technology
difficult to deliver in many, if not most, catheterization
laboratory settings. Implanting a coated stent is exactly
like implanting the stents we all deal with on a daily
basis. The technology is familiar and accessible. So easy,
in fact, that if the promise holds true, some operators are
envisioning a day when the noncritical, but vulnerable
plaque might be prophylactically “sealed” to prevent it
from rupturing in the future (Now that’s what I call pre-
ventive cardiology!). It is easy to see why these devices
hold so much appeal for interventional cardiologists,
patients, and Wall Street investors alike. (In fact, many of
our patients already specifically request to have a coated
stent placed!) With a projected price tag of $3500, the
real hurdle will be finding a way to pay for them.   n

Reference
1. Sousa JE, et al. Circulation . 2001;103:192-195.

CME Questions
18. A strategy of heart rate control vs. sinus rhythm maintenance

in patients with atrial fribrillation:
a. increases stroke risk.
b. does not increase risk of death.
c. improves quality of life.
d. improves functional status.

19. Percutaneous coronary interventions vs. thrombolytic therapy
for acute MI:
a. reduced costs.
b. reduced stroke.
c. reduced death.
d. reduced reinfarction.

20. In post-MI patients with LVEF < 30% and ICD vs. convention-
al therapy:
a. reduced mortality.
b. reduced hospitalizations.
c. reduced costs.
d. reduced heart failure symptoms.

21. One year data using sirolimus-eluting stents in Europe has
ahown:
a. reduced target lesion revascularization.
b. reduced major adverse cardiac events.
c. was not associated with late thrombosis.
d. all of the above

Attention Readers . . .
American Health Consultants is happy to announce

that we are opening up our Primary Care Reports author
process to our readers. A biweekly newsletter with
approximately 5000 readers, each issue is a fully refer-
enced, peer-reviewed monograph. 

Monographs range from 25-35 Microsoft Word docu-
ment, double-spaced pages. Each article is thoroughly
peer reviewed by colleagues and physicians specializing
in the topic being covered. Once the idea for an article has
been approved, deadlines and other details will be
arranged. Authors will be compensated upon publication. 

As always, we are eager to hear from our readers
about topics they would like to see covered in future
issues. Readers who have ideas or proposals for future
single-topic monographs can contact Managing Editor
Robin Mason at (404) 262-5517 or (800) 688-2421 or by
e-mail at robin.mason@ahcpub.com.

We look forward to hearing from you.   n
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The world will have to wait a while longer
for a cure for the common cold. In mid

March, the FDA’s Antiviral Drugs Advisory
Committee voted to not endorse the approval of
pleconaril, ViroPharma and Adventis’ antiviral
drug for inhibiting picornaviruses, the most
common cause of the common cold. The drug
has been available on an open-label basis since
1996 to treat severe infections caused by picor-
naviruses. But studies have shown that the
effect on the common cold is modest, shorten-
ing the duration of symptoms only 0.5 to 1.5
days. More importantly, the drug has been
shown to have significant side effects, including
increase menstrual bleeding and the drug inter-
actions with some asthma medications. Finally,
the committee was also concerned about the
selection of resistant viruses with overuse of the
drug. ViroPharma may continue research with
the drug to establish a safety profile, and try
resubmitting in the future.

Statins Reduce Fracture Risk in Elderly 
A new study shows that statins are associated

with a reduction in fracture risk in older women,
even though the drugs do not seem to increase
bone mineral density (BMD). Researchers in
Australia look at the history of statin use in 1573
women with a history of fractures and 800
matched women without fracture with an average
age of 70 years old. After controlling for medica-
tion use and lifestyle factors, statin use resulted in
odds ratio for fracture of 0.40. Even after adjusting
for BMD at the femoral neck, spine, and whole
body, the odds ratios were essentially unchanged.
The reason for these findings is unclear, but the
researchers suggest that statins may have an effect
on bone architecture or may reduce the rate of
fracture by some other, yet unknown, mechanism

(Arch Intern Med. 2002;162:537-540). 

Levofloxacin Resistance Shown in Study
Levofloxacin is quickly becoming one of the

most widely used antibiotics in the country for
the treatment of community-acquired pneumonia.
Almost predictably, Canadian researchers have
recently identified 4 adult patients who failed
treatment with levofloxacin and eventually grew
levofloxacin-resistant Streptococcus pneumoniae
from sputum or blood cultures (N Engl J Med.
2002;346:722, 747-750). Pneumococcal resistance
has also become a serious problem in children as
well. Surveillance of pneumococcal isolates from
children between 1993 and 1999 showed a marked
increase in resistance to several antibiotics over
those 6 years. Penicillin resistance increased from
4% to 15% while resistance to ceftriaxone
increased from 0.5% to 2%. One-third of children
had received antibiotic in the 30 days prior to
diagnoses with resistant pneumococcal disease.

Claritin Could Become OTC
Loratadine (Claritin) may be available over-

the-counter (OTC) before the end of the year. In a
dramatic shift from the company’s previous
stance, Schering-Plough has asked the FDA for
permission to market all strengths of loratadine
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as over-the-counter products. Less than 1 year
ago, the FDA independently considered moving
loratadine, as well as 2 other nonsedating antihis-
tamines, to OTC status, a move that Schering-
Plough vigorously opposed. However, the drug
now faces an impending patent expiration in
December. Claritin generated $3.2 billion in sales
for Schering-Plough last year, which represented
about a third of the company’s total sales. The
company, in hopes of recovering much of that
lost revenue, has also introduced desloratadine,
the active metabolite of loratadine to great fanfare
under the trade name Clarinex. If desloratadine is
a winner, the company hopes to control both the
prescription market with its new product, and
the OTC market with loratadine. Meanwhile,
generic houses are lining up to produce a generic
version of loratadine, which could be available as
early as December 2002.

Ramipril Might Have Additional Benefits
The ACE inhibitor ramipril may have benefits

beyond blood pressure lowering in patients who
are at risk for stroke. A review of more than 9000
patients in the Heart Outcomes Prevention
Evaluation (HOPE) trial revealed that patients
treated with ramipril were 32% less likely to
experience a stroke than those who received
placebo. Patients in the trial were all at high risk
for cerebrovascular disease, having pre-existing
cardiovascular disease or diabetes plus other risk
factors. Patients were randomized to either
placebo or ramipril 10 mg per day, after a run-in
period of several weeks, and they were followed
for 4.5 years. Not only was the rate of stroke
reduced by one third, but also ramipril resulted
in a decreased risk of fatal stroke of nearly two
thirds (61%). Curiously, patients in the ramipril
group showed only modest blood pressure low-
ering (3.8 mm Hg systolic and 2.8 mm Hg dias-
tolic), and the authors and others conjecture that
the protective effective ramipril may go beyond
its blood pressure lowering properties. The
authors also suggest that this may be a class effect
of ACE inhibitors. An accompanying editorial
conjectures that ACE inhibitors may decrease
oxidative stress and decrease proliferative and
inflammatory responses in atherosclerotic
plaques. They also suggest that the effect of ACE
inhibitors is additive to that of aspirin in prevent-
ing stroke (BMJ. 2002;324:699-702, 687-688).

Losartan More Effective Than Atenolol
In a head-to-head study of losartan vs.

atenolol, the angiotensin II receptor blocker
losartan was shown to be more effective at
reducing cardiovascular mortality and morbid-
ity than the beta-blocker atenolol. In a multina-
tional trial of more than 9000 patients aged
55-80 with hypertension and left ventricular
hypertrophy (LVH), patients were randomized
to losartan or atenolol-based antihypertensive
treatments for 4 years. The blood pressure low-
ering effect of both medications was similar,
approximately 30 mm HG drop in systolic pres-
sure and a 16.5 mm Hg drop in diastolic pres-
sure for both drugs. The primary composite end
point (cardiovascular death, myocardial infarc-
tion, or stroke) was lower in the losartan group
(23.8 per 1000) compared with the atenolol
group (27.9 per 1000). The death rate and rate of
nonfatal or fatal stroke was lower with losartan,
while the rate of myocardial infarction was
slightly higher with losartan although not sta-
tistically significant. Interestingly, the rate of
new onset diabetes was 25% lower in patients
taking losartan. The authors point out that this
study does not condemn beta-blockers, with
studies showing the drugs reduce cardiovascu-
lar event by 45% vs. placebo. They also point
out that the beneficial effects of losartan may be
incremental and additive to the benefits of beta-
blockers in preventing cardiovascular disease,
and that the drugs may, and perhaps should, be
used together in these patients. However, the
study also showed that losartan was better tol-
erated than atenolol (Lancet. 2002;359:995-1003).
A related study from the same journal com-
pared losartan to atenolol in patients with
hypertension and diabetes. Nearly 1200 patients
with diabetes, hypertension, and LVH were ran-
domized to losartan or atenolol-based treatment
regimens. Again, a pressure reduction was simi-
lar in both groups. The primary end points (car-
diovascular disease, stroke, or myocardial
infarction) occurred in 103/586-losartan group
vs. 139/609 atenolol group (relative risk, 0.76).
All-cause mortality was significantly lower in
the losartan group, as was cardiovascular mor-
tality (relative risk, 0.63 and 0.61, respectively).
The authors of the study conclude that losartan
is more effective than atenolol in reducing car-
diovascular morbidity and mortality in patients
with hypertension and diabetes with LVH. As
in the previous study, the authors also conclude
that the benefits of losartan seem to be more
than just an antihypertensive effect (Lancet .
2002;359:1004-1010).   n
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