
Drug-Eluting Stent Selection
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Kastrati A, et al. Predictive Factors of Restenosis After
Coronary Implantation of Sirolimus- or Paclitaxel-Eluting Stents.

Circulation. 2006;113:2293-2300.

Although drug-eluting stents (des) have markedly
reduced in-stent restenosis, it is not zero and it has not been

uniform across different patient populations. Thus, Kastrati and
colleagues from Munich, Germany, analyzed clinical and angio-
graphic patient characteristics that may predict in-stent restenosis
in DES.  The 1845 patients with 2093 lesions had successful elec-
tive, non-left, main-stent placement for de novo lesions in native
vessels. Early on, sirolimus-eluting stents were available, but
when paclitaxel stents eventually became available, the patients
were randomized between the 2 stents. Adjuvant therapy included
600 mg of clopidogrel at least 2 hours before the procedure and
500 mg of intravenous aspirin. Afterward, aspirin 100 mg twice a
day indefinitely and clopidogrel 75 mg once a day for at least 6
months were given. The primary end points were target lesion
revascularization (TLR) and angiographic restenosis (≥ 50%
stenosis in-segment). Likely factors that may predict the primary
end points were tested by multivariate analysis.

Results: Overall, 1030 patients received sirolimus stents and
815 received paclitaxel stents in 1151 and 942 lesions, respect-
fully. Early (< 30 days) stent thrombosis was < 1% in both
groups. Protocol driven coronary angiography was accomplished in
1495 patients (81%) at an average of 193 days post procedure. The
patients who underwent follow-up angiography were younger and
more frequently men. Angiographic restenosis was found in 13% of
the patients. Total occlusion was observed in 1.2% of the sirolimus
stents and 2.4% of the paclitaxel stents (P = .05). TLR was done in
9% of the patients. Vessel size, final diameter stenosis, and type of
stent were the strongest predictors of restenosis. The odds ratio for
restenosis with a sirolimus stent was 0.60 (95%; CI, 0 .44 to 0.81)
and TLR was 0.67 (0.49-0.91), as compared to paclitaxel stents.
Further analysis showed that stent type was only important for ves-
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sel sizes < 2.6 mm, where TLR was twice as common
with paclitaxel stents (15% vs 8%). Kastrati and col-
leagues concluded that vessel size and DES type are
predictive of in-stent restenosis and TLR, with DES
type being most important in smaller vessels.

■■ COMMENTARY
Technical developments with DES have reached

the point where there are very few technical differ-
ences between sirolimus and paclitaxel stents.
Kastrati et al asked the question whether there were
clinical reasons to pick one over the other. Prior to
this study there were a few reasons to choose one
stent over the other. Sirolimus stents require a min-
imum of 3 months of intense antiplatelet therapy,
whereas, paclitaxel stents require 6 months. Thus,
if surgery were needed soon and platelet therapy
needed to be withheld, using a sirolimus stent made
sense. Also, if the patient already has one brand of
DES implanted and is doing well, it makes sense to
use the same brand again. Finally, some data sug-
gest that when treating in-stent re-stenosis with
another stent, sirolimus stents provide better
results. This study suggests that small coronary
vessel size may be another reason to select
sirolimus stents. Interestingly, there were no other
clinical, vessel, or lesion characteristics that were
important in stent selection.

There were limitations to this study. It is impos-
sible to blind the operators to the type of stent being
implanted, so some procedural bias could be oper-
ant. Only one type each of sirolimus and paclitaxel
stents were tested, but these are the most commonly
used. Clopidogrel load was given > 2 hours before
the procedure, and 600 mg was used. Also, 500 mg
of aspirin was given intravenously. This is not the
US practice, and could have influenced the results.
Also, almost one in 5 patients had no angiographic
follow-up, and the early part of the study was not
randomized. However, until more data are available,
vessel size can be added to the considerations for
DES type selection.   ■

Follow-Up Angioscopy 
of Drug-Eluting Stents
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: The DES had incomplete neointimal cover-
age 3-6 months after implantation, and this was asso-
ciated with subclinical thrombus formation.

Source: Kotani J, et al. Incomplete Neointimal Coverage of

Sirolimus-Eluting Stents: Angioscopic Findings. J Am Coll

Cardiol. 2006;47:2108-2111.

Although sirolimus-eluting stents (ses) have
greatly reduced restenosis, late thrombosis is

an issue. One hypothesis is that inadequate neointi-
mal coverage results in late thrombosis, especially
if intense antiplatelet therapy is stopped or
decreased. Thus, Kotani and colleagues from Japan
performed coronary angiography and angioscopy in
37 stented lesions in 25 patients; 15 with SES and
22 with bare metal stents (BMS), 3-6 months post
procedure. Coronary angioscopy assessed the
degree of neointimal coverage, graded 0-3, where 0
and 1 are incomplete and 2 and 3 are complete stent
coverage. The presence of thrombosis was also
noted. All patients received aspirin 100 mg and
ticlopidine 200 mg per day after the procedure
(clopidogrel not approved then in Japan).
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Results: The clinical and lesion characteristics of
the SES and BMS patients were not significantly dif-
ferent. At follow-up, the SES group had a larger
minimum luminal diameter compared to the BMS
group (2.3 vs 1.8 mm, P < .03). Angioscopy identi-
fied thrombi in 8 stents. All were nonocclusive and
undetected by angiography. Red thrombi were
detected in 5 of 15 SES (33%) vs 1 red thrombi and
1 white thrombus in 22 BMS (14%, P = NS). Intimal
coverage was markedly different in that 3 of 15 SES
(20%) had grade 0 coverage and only 2 SES (13%)
had complete coverage (grades 2/3). By contrast, all
22 BMS showed complete coverage (grades 0/1). 
Kotani et al concluded that many SES have incom-
plete intimal coverage at 3-6 months post procedure,
and that subclinical thrombus formation is associat-
ed with incomplete coverage.

■■ COMMENTARY

One of the advantages of SES is that guideline
recommended intensive antiplatelet therapy is for 3
months minimum vs 6 months for paclitaxel-eluting
stents. However, this study suggests that neointimal
stent coverage is incomplete in most patients at 3 to 6
months with SES. Thus, it would seem prudent to rec-
ommend dual antiplatelet therapy for longer than the
minimal recommendations. Just how long is unclear,
but many are recommending at least a year.

There are several limitations to his study. It is
small, and there were apparently no clinical events.
On the other hand, angioscopic studies are difficult
to do, and there is very little such data. Intravascular
ultrasound (IVUS) cannot provide this quality of
data regarding intimal coverage, but what little
IVUS data are available support the conclusions of
this study. The BMS and SES used in this study
were not structurally identical, so the effect of stent
structure cannot be ascertained. This is a single
cross-sectional analysis; there is no serial data to
examine the time course of neointimalization. There
could be rapid intimal catch-up once the sirolimus
has largely eluted. Since all the angioscopies were
done at ≤ 6 months, such a catch-up could occur
shortly after 6 months. Also, angioscopy only
assesses neointimal anatomy not function. Thus, it
is possible that minimal coverage (grade 1) may be
functionally adequate. Finally, we do not know if
clopidogrel use would have produced different
results than ticlopidine.   ■

Defibrillators Post
Revascularization
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.

Synopsis: In patients with ischemic left ventricular
dysfunction, the efficacy of ICD therapy after coronary
revascularization(CR) is time dependent, with a signif-
icant life-saving benefit in patients receiving device
implantation more than 6 months after CR.

Source: Goldenberg I, et al. Time Dependence of
Defibrillator Benefit After Coronary Revascularization
in the Multicenter Automatic Defibrillator
Implantation Trial (MADIT)-II. J Am Coll Cardiol.
2006;47:1811-1817.

The appropriateness of implantable cardio-
verter defibrillator (ICD) therapy in patients with

recent coronary revascularization has remained con-
troversial. In this paper, Goldenberg and colleagues
analyzed the effects of time from most recent revas-
cularization on ICD effectiveness in the MADIT-II
study.  MADIT-II was a randomized study of patients
with documented prior myocardial infarction and a
left ventricular ejection fraction < 0.30 who were
randomized to either a prophylactic ICD for primary
prevention of sudden death vs conventional medical
therapy in a 3:2 ratio. Patients were not eligible for
enrollment if they had undergone coronary revascu-
larization within the previous 3 months.

The entire study included 1232 patients. Of these,
951 had undergone coronary artery bypass grafting
or a percutaneous coronary intervention at some
time prior to enrollment. Of these 951, 130 had
undergone coronary revascularization within less
than 6 months, 414 within the time period of 7 to 60
months, and 407 more than 60 months prior to
enrollment. Seventy-four percent of the patients
who had undergone coronary revascularization had
coronary artery bypass graft surgery (CABG) at
some time, 57% had undergone a percutaneous
intervention, and both procedures had been per-
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formed in 31%. Patients in the late (> 60 months)
and intermediate (7-60 months) post coronary
revascularization subgroup were more likely to be
older, male, and have had CABG as their last revas-
cularization procedure. Survival after enrollment
was analyzed for the early, intermediate, and late
post revascularization groups. Significant variables
affecting outcome were incorporated into a Cox
proportional hazards regression model to adjust for
differences between the populations.

Among patients enrolled during the early post
revascularization period, the 2-year Kaplan-Meier
estimates of all-cause mortality between ICD and
conventional therapy were similar. However, in both
the intermediate and the late post revascularization
groups, all-cause mortality rates were lower in the
ICD group than in the conventional therapy groups.
ICD therapy was associated with a 30% reduction in
the risk of all-cause mortality in the entire group.
Among the post revascularization subgroups, no sur-
vival benefit with ICD therapy was shown in the
early group. In the intermediate and late post revas-
cularization groups, there was an overall 36% reduc-
tion in the risk of all-cause mortality. The overall
benefit of ICD therapy was due to a decrease in the
incidence of sudden cardiac death. However, no ben-
efit was seen in the patients in the early post revas-
cularization group (HR = 2.01) in contrast to a
marked benefit in the intermediate and late post
revascularization groups (HR = 0.34). Analysis and
mortality showed that the intermediate and late post
revascularization groups had a much higher ratio of
sudden to non-sudden deaths (60%) compared to the
early post revascularization group (17%), perhaps
explaining these observations.

Goldenberg and colleagues conclude that ICD
therapy has a time dependent beneficial effect in
patients who have undergone coronary revascular-
ization. Patients in the early post revascularization
period are at relatively low risk for arrhythmic mor-
tality, but this risk increases over time. 

■■ COMMENTARY
The interactions between coronary revasculariza-

tion, recurrent ischemia, and ICD therapy have
remained an active subject for investigation. In the
CABG-Patch Trial, epicardial ICD systems were
implanted at the time of coronary surgery in patients
with depressed left ventricular ejection fractions and
a positive single-averaged ECG. In that study, the
overall hazard ratio was slightly higher (1.07) in the

ICD group. In the DINAMIT study, defibrillators
were implanted in patients with a recent myocardial
infarction. Again, no benefit from ICD therapy was
seen during follow-up. Other studies have shown a
benefit of coronary revascularization on arrhythmic
mortality. In both the Coronary Artery Surgery
Study and the European Coronary Surgery Study,
there were reductions in sudden cardiac death with
surgical revascularization vs medical therapy in
patients with chronic coronary disease. It has also
been shown that ischemia is an important trigger for
sudden death. For example, in the ATLAS trial,
almost two-thirds of those patients who underwent
autopsy after death had evidence for an acute coro-
nary syndrome in the period immediately prior to
their event. As confirmed by Goldenberg et al, mor-
tality in the early phase after a revascularization pro-
cedure is dominated by deaths due to either compli-
cations of their procedure or nonarrhythmic causes.
In this time period, an ICD produces little benefit.
As disease progresses late after revascularization,
recurrent ischemic events may serve to trigger sud-
den death episodes. It is during these latter time peri-
ods that the ICD will most likely be effective.   ■

Biventricular vs Right
Ventricular 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

Synopsis: In patients with LV dysfunction who need
permanent ventricular pacing support, BV stimulation
is superior to conventional RV pacing with regard to
LV function, quality of life, and maximal, as well as
submaximal exercise capacity.

Source: Kindermann M, et al. Biventricular Versus
Conventional Right Ventricular Stimulation for Patients
With Standard Pacing Indication and Left Ventricular
Dysfunction: The Homburg Biventricular Pacing Evaluation
(HOBIPACE). J Am Coll Cardiol. 2006;47:1927-1937.

In this paper, kindermann and colleagues
describe a randomized cross-over study compar-

ing right ventricular and biventricular pacing in
patients with symptomatic bradycardia and
impaired AV conduction. Thirty-three patients who
required permanent ventricular pacing were
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enrolled in the study. All patients had a left ventric-
ular end diastolic diameter greater than or equal to
60 mm and a left ventricular ejection fraction less
than or equal to 40%. Of 33 patients initially
enrolled, 3 died before completion of the study peri-
od and were therefore excluded from analysis.
Atriobiventricular devices were implanted in 24
patients. Six patients, all of whom had permanent
atrial fibrillation, got biventricular pacing. The initial
lead position tested for right ventricular stimulation
was the right ventricular septum, and this site was
satisfactory in 17 patients. In 13 patients, the right
ventricular lead was positioned in the right ventric-
ular apex. Left ventricular lead position was a later-
al or posterolateral position in 20 patients and an
anterolateral position in 10. Patients underwent
implantation and then a 3-month period with biven-
tricular pacing to stabilize the patient and to detect
and correct any device or lead related malfunctions.
After this 3 month run-in, each patient underwent a
quality of life assessment and a cardiopulmonary
exercise test and then was randomized to receive
right ventricular pacing or biventricular pacing for 3
months. After the 3 months, the patients were
crossed over to the complementary pacing mode. At
the end of each 3-month period, left ventricular end
systolic volume, left ventricular ejection fraction,
and peak oxygen consumption, as well as New York
Heart Association functional class, quality of life
and serum, N-terminal pro-B type natriuretic pep-
tide were measured.

During the run-in period, reoperations were
required in 3 of the 30 patients due to dislodgement
of the LV lead (2 patients) or a device defect (1
patient). One patient who was initially randomized
to the biventricular mode did not tolerate cross-over
to the right ventricular mode and completed only one
month of observation in the right ventricular pacing
mode. Both right ventricular and biventricular pac-
ing improved left ventricular volumes, left ventricu-
lar ejection fractions, New York Heart Association
classes, and left ventricular function over preimplant
conditions, but greater improvements were seen with
biventricular stimulation. When compared with right
ventricular pacing, biventricular stimulation reduced
LV end systolic volume by 17% (P < 0.01),
increased LV ejection fraction by 22% (P < 0.0002),
and improved peak oxygen consumption by 12% 
(P < 0.0003).

Other improvements noted with biventricular
pacing were an increase in cardiac index, a decrease
in left ventricular mass index, and a decrease in LV

hypertrophy index. Biventricular pacing similarly
improved Doppler indices of left ventricular
electromechanical activation and global left ventric-
ular performance. Biventricular stimulation reduced
N-terminal pro-brain natriuretic peptide (NT-
proBNP) levels. Biventricular stimulation was asso-
ciated with an improvement of New York Heart
Association functional class by an average of 1.1 vs
0.6 for RV pacing. The Minnesota Heart Failure
Score was 6 points slower with biventricular vs
right ventricular pacing. Twenty of 30 patients pre-
ferred biventricular pacing in contrast to 2 who pre-
ferred right ventricular pacing and 8 patients who
reported no preference.

In subgroup analyses, left ventricular lead posi-
tion did not seem to have much effect on outcome.
However, patients with septal right ventricular leads
had an improved functional result compared to
those with right ventricular apical leads. However,
n improvement with biventricular stimulation was
still seen even in the 17 patients with right ventric-
ular septal leads.

Kindermann et al conclude that in patients with
left ventricular dysfunction who require ventricular
pacing support for AV conduction defects, biventric-
ular pacing should be considered. Biventricular pac-
ing is associated with better left ventricular function,
better quality of life, and better exercise capacity.

■■ COMMENTARY
Cardiac resynchronization therapy has now been

clearly established as an important mode of treat-
ment for patients with systolic dysfunction and
heart failure. Right ventricular apical pacing results
in ventricular dyssynchrony, and may not be tolerat-
ed by patients with significant ventricular dysfunc-
tion. Biventricular pacing, however, requires place-
ment of a left ventricular pacing lead, either by a
transvenous or a direct epicardial approach, and this
significantly increases the risk of malfunction or
complications. As recently reported by Leon and
colleagues (J Am Coll Cardiol. 2005;46:2348-
2356), early and late complications after coronary
sinus lead placement are seen in 10% to 20% of
patients. In this report, complications were observed
in 10% of patients.

Many of the studies reporting on the benefits of
cardiac resynchronization have used a cross-over
design such as used in this paper. Since all patients
in a cross-over study receive a left ventricular lead,
all patients in both groups are subject to these com-
plications, and their effect is thereby eliminated in
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any analysis. The true comparison would be a stan-
dard right-sided approach versus the biventricular
approach, with all events from the time of random-
ization counted in both groups using an intent-to-
treat analysis. Such an analysis might eliminate ben-
efits from resynchronization unless there were sig-
nificant heart failure symptoms at baseline.

Until left ventricular lead placement is as simple
and reliable as right ventricular lead placement, we
must consider the complications associated with left
ventricular lead placement before we implant a pac-
ing system. In patients with preserved left ventricu-
lar function and/or a good New York Heart
Association functional class, a net benefit from the
left ventricular lead is likely to be small, at least dur-
ing short-term follow-up. However, in patients with
advanced heart failure or severe left ventricular dys-
function, the benefits are likely to be significant and,
therefore, increasing the complexity of the biventric-
ular system is fully justified.   ■

Severe Mitral Regurgitation:
A Primer for Clinicians
A B S T R A C T S  &  C O M M E N T A R Y

By Jonathan Abrams, MD
Professor of Medicine, Division of Cardiology, University of
New Mexico, Albuquerque
Dr. Abrams serves on the speaker’s bureau for Merck, Pfizer, and Parke-Davis.

Synopsis: Asymptomatic patients with severe degener-
ative mitral regurgitation can be safely followed up
until either symptoms occur or currently recommended
cutoff values for LV size, LV function, or pulmonary
hypertension are reached.

Sources: Rosenhek R, et al. Outcome of Watchful Waiting
in Asymptomatic Severe Mitral Regurgitation. Circulation.
2006;113:2238-2244; Griffin BP. Timing of Surgical
Intervention in Chronic Mitral Regurgitation: Is Vigilance
Enough? Circulation. 2006;113:2169-2172.

Severe mitral regurgitation (mr) has long 
fascinated cardiovascular physicians. Issues as to

left ventricular (LV) responses to volume overload,
the role of the left atrium in modulating the degree
of symptoms (if any), and the functions of the com-
plex mitral valve apparatus have been discussed in
the literature for decades. The most common cause

of MR is myxomatous or degenerative, often with a
flail mitral leaflet contributing to the degree of MR.
Individuals with mitral valve prolapse physiology
may have a disproportionate amount of blood flow
into the left atrium during the second half of systole,
as the LV gets smaller and the chordal apparatus
cannot maintain leaflet coaptation. The Mayo Clinic
group has made significant contributions about when
to intervene in severe MR, how to treat asympto-
matic MR, and whether it is better to repair the valve
rather than replace it.

This report from the Medical University of Vienna
is a significant contribution to the question of timing
of intervention in severe MR. Rosenhek and col-
leagues utilized a number of parameters that should
influence the decision for mitral valve surgery, even
in asymptomatic patients. In the absence of such fea-
tures, a policy of watchful waiting is appropriate and
safe. Rosenhek et al emphasize that the markers for
favoring surgery are compatible with current surgi-
cal guidelines in MR patients with mild symptoms or
who are asymptomatic. These include impaired left
ventricular systolic dysfunction, pulmonary hyper-
tension, or atrial fibrillation. Left ventricular
enlargement and ejection fraction (EF) are also
parameters demanding close scrutiny.

Rosenhek et al studied a group of 132 asympto-
matic patients with severe degenerative mitral
regurgitation (flail leaflet or valve prolapse) for 5
years on average. All patients underwent serial clin-
ical and echo examinations. Surgical referral
occurred when one or more markers of poor progno-
sis (see above) were present. The mean age of the
study group was 55 ± 15 years, with the usual male
preponderance (49 females, 73 males). Patients
were referred for surgery when clinical or echo cri-
teria were met. Rosenhek et al emphasized their
adherence to current practice guidelines; criteria for
non-intervention included normal LV function,
asymptomatic status, ejection fraction > 60, systolic
LV diameter < 45 mm, and systolic pulmonary
artery pressure < 50 mm Hg. 

In addition, patients had to be in sinus rhythm. A
variety of sophisticated echo parameters were
employed in “an integrated approach that included
valve morphology, LV volume load, proximal regur-
gitant jet width, proximal flow convergence, and
pulmonary venous flow pattern.” Patients under-
went repeated echocardiography every 12 months,
or every 3-6 months for those first entering into the
cohort or thought to be unstable. Referral to surgery
took place with the onset of symptoms, even mild,
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or if patients developed one or more of the parame-
ters previously listed. The Kaplan-Meier method
was used to assess overall and event-free survival;
the cohort was compared to the age and gender-spe-
cific annual mortality rates in the Austrian popula-
tion. Patients with flail leaflets were analyzed sepa-
rately, but there were no differences in the out-
comes. Median follow-up was approximately 69
months. There were 8 deaths overall, resulting in
overall survival of 99% at 2 years, 96% at 4 years,
and 91% at 8 years. Survival was comparable to that
expected in the general population.

During the study period, 38 patients developed
one or more criteria leading to surgery. These
included atrial fibrillation, pulmonary hypertension,
and LV dysfunction, but were relatively rare.
Survival, free of any indication for surgery, was 92%
at 2 years, 78% at 4 years, 65% at 6 years, and 55%
at 8 years. Of the 38 patients who developed criteria
for surgical intervention, 24 underwent mitral valve
surgery. Survival, free of indications for surgery in
flail and prolapse patients, was similar, although
flail patients did require a greater number of surgical
interventions. Surgery in the majority was mitral
valve repair. There was no surgical mortality. All
patients had good functional status; 23 asympto-
matic and 12 with mild symptoms only. 

Rosenhek et al conclude that their study is the
first “to provide prospective outcome data on a spe-
cific treatment strategy.” Their results were excellent in
the individuals who received careful follow-up, with
strict criteria for referral to surgery. Only
24% of the asymptomatic individuals had surgical
indications. “Thus, development of symptoms
appears to be the most frequent indication for sur-
gery and precedes LV impairment in the majority of
patients.” The 91% overall survival at 8 years was
similar to expected survival in the Austrian popula-
tion. “These data, therefore, strongly support adherence
to current practice guidelines instead of con-
sideration of surgery in any asymptomatic patient
with severe MR.”

Rosenhek et al discuss a number of previous
reports, emphasizing the Mayo Clinic publications,
including a recent report that suggested that all
asymptomatic patients with normal LV function,
severe MR, and an effective regurgitant orifice area
(ERO) > 40 mm2 had a cardiac mortality of 36% at
5 years and a cardiac event rate, including death, of
62%. The Viennese group believes that closer fol-
low-up and referral to surgery using recommended

criteria would obviate such poor outcomes. The
authors emphasize the optimal choice of mitral
valve repair over replacement, and stress that sur-
gery is indicated when LV dysfunction and/or
dilatation occur, even without symptoms. Patients
with an EF of > 60% and no-to-mild symptoms have
the best reported outcomes.

The American and European practice guidelines
support surgery in asymptomatic patients when LV
EF is < 60, ESD > 45, SPAP > 50, or when recurrent
atrial fibrillation occurs. “The results of the present
studies support adherence to current recommenda-
tions instead of consideration of elective surgery in
all patients with severe MR.” The final conclusion is
that patients with severe MR should not be sent for
prophylactic surgery if they are asymptomatic and
have none of the findings that should trigger consid-
eration of mitral valve repair or replacement.
Finally, they stress the need for careful follow-up
with serial echo examination performed by experi-
enced individuals.

In an accompanying editorial by Dr. Griffin of the
Cleveland Clinic, the pathophysiology of severe MR
is reviewed, and mechanisms for abnormal contrac-
tile dysfunction are discussed. Griffin emphasizes
the positive effects of beta blockade in animal mod-
els of severe MR, suggesting that catecholamine
excess is a player in the development of intrinsic
myocardial dysfunction. He also emphasizes that LV
size, particularly end-systolic, is predictive of out-
comes that are related to intrinsic LV contractility.
Thus, patients can have normal ejection fraction and
severe MR but still have normal LV contractile func-
tion. As with the Vienna group, Griffin emphasizes
the preferred procedure of MV repair over prosthet-
ic valve replacement; he points out that valve repair
“is still not universally preformed in situations in
which it is generally feasible.” He also observes that
surgeons have variable experience with this opera-
tion. He suggests that the high morbidity and mortal-
ity in the report of the Mayo Clinic cohort of 476
patients with chronic MR may be due in part to the
fact that many of the patients did not have expert
cardiology care. He also believes that surgical inter-
vention should be entertained only when patients
meet specific criteria. The Cleveland Clinic group
has been using stress echo to help differentiate indi-
viduals who are candidates for watchful waiting.
These include those with a reduction in end-systolic
volume at peak exercise and an improvement in ejec-
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tion fraction. Griffin stresses that the guidelines
work well in patients who are closely followed by
interested, expert physicians, and that it may be
appropriate to intervene in selected patients. He con-
cludes, “the price of maintaining normal left ventric-
ular function and therefore survival in chronic
asymptomatic MR is vigilance.”

■■ COMMENTARY
Severe MR therapies have interested cardiologists

for years, and remain somewhat unresolved. The
Vienna paper and the editorial by Griffin emphasize
that there are subtle differences between those who
advocate surgery for all (eg, the Mayo Clinic) and
those who advocate a more selective approach con-
sonant with published guidelines. Actually, the dif-
ferences between the 2 strategies are very minor,
reflecting incremental alterations in left ventricular
size and function that may be difficult to track on
routine echoes every 6-18 months. The echocardio-
graphic expertise at the Mayo and Cleveland clinics
is certainly of very high quality, and it may be that
such laboratories are better able to fine tune deci-
sions about left ventricular contractility, as well as
left ventricular and left atrium size. 

Certainly, the degree of mitral regurgitation is
critical in decision making; there are a number of
techniques available. Those used by the Mayo Clinic
may or may not be applicable to most echo labs. It
may be difficult for clinicians to make a wrong deci-
sion in severe MR, particularly with an experienced
surgeon who is willing and committed to doing
mitral valve repair. Thus, intervention in asympto-
matic patients has an excellent prognosis, both short
and long term. By the same token, the approach of
the Vienna group (withholding surgery unless one of
the several markers of poor outcome are reached)
works very well indeed, with remarkably low mor-
tality both early and late. Mild symptoms would
appear to favor early surgery, but it remains unclear
what to do with patients with little impairment who
do not meet any of the adverse parameters. The
Mayo clinic would operate, the Cleveland clinic
would not. What is certain is that this individual will
ultimately be coming to mitral valve surgery done on
a timely basis, and the procedure should be a repair
rather than a replacement.   ■

CME Questions

1. Which is the preferred pacing strategy for patients with 
symptomatic atrioventricular conduction defects and a dilated
cardiomyopathy?
a. Right ventricular apex
b. Right ventricular outflow tract
c. Biventricular
d. Left ventricular epicardial

2. Implantable defibrillators are most efficacious when?
a. Post acute myocardial infarction
b. Early post revascularization
c. Late post revascularization
d. None of the above

3. Sirolimus eluting stents are preferred to paclitaxel stents for?
a. Small vessels
b. Large vessels
c. When surgery is needed in 3-4 months
d. A and C

4. As compared to bare metal stents at 3-6 months drug eluting
stents show?
a. Incomplete strut intimal coverage
b. Nonocclusive thrombi
c. Larger minimal lumen diameter
d. All of the above

5 Mitral valve repair should be recommended in severe 
regurgitation when?
a. Symptoms develop
b. Left ventricular dysfunction develops
c. Atrial fibrillation occurs
d. All of the above

CME Objectives
The objectives of Clinical Cardiology Alert are:
• To present the latest information regarding diagno-

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

as well as possible complications;
• To discuss the pro, cons, and cost-effectiveness of

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

cardiac patients.   ■
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Controlling healthcare costs is tricky business,
and sometimes the best intentions have
adverse outcomes, as pointed out in a new

study in the June 1 New England Journal of Medicine.
Financial caps on Medicare drug benefits were
reviewed in a large group of Medicare + Choice ben-
eficiaries in northern California (over 150,000 indi-
viduals) who had $1,000 annual drug benefit cap
compared to those who did not have a limit on their
drug benefits (41,904 individuals).  The cap on phar-
macy costs was effective at reducing pharmacy costs
by 31% (95% CI, 29 to 33%), but the capped group
had total healthcare costs that were only 1% lower
overall (95% CI, -4 to 6%). Those with capped bene-
fit were more likely to visit the emergency depart-
ment (RR, 1.09 [1.04 to 1.14) and were also more
likely to be hospitalized for non-elective admissions
(RR, 1.13 [1.05 to 1.21]).  The death rate was also
higher in the capped group (RR, 1.22), with a differ-
ence of 0.68 per hundred person-years [0 .30 to 1.07].
Patients on chronic medications for hypertension,
hyperlipidemia, or diabetes were more likely to be
nonadherent to drug therapy if they had a capped
benefit and, for each of those diagnoses, physiologic
outcomes were worse for subjects with capped drug
benefits, including systolic blood pressure over 140
mm Hg, serum LDL greater than 130, and a HbgA1c
over 8 (respective risk ratios 1.05 [1.00 to 1.09], 1.13
[1.03 to 1.25], 1.23 [1.03 to 1.46]).  

The authors conclude that a cap on drug benefits
was associated with lower drug consumption and
unfavorable clinical outcomes.  In patients with
chronic diseases, the benefit cap was associated with
nonadherence to drug therapy and poorer clinical
outcomes.  Overall, any savings realized by a drug
cap was offset by an increase in the rate of hospital

admissions and emergency department visits (N
Engl J Med. 2006;354:2349-2359). An accompanying
editorial states, "Effective strategies for reducing the
level and growth of spending will need to rely on
tools other than high-deductible plans and limits on
benefits" such as preventative care and dealing with
the obesity epidemic, as well as improved informa-
tion systems (N Engl J Med. 2006;354:2385-2386).

The STAR Trial (Tamoxifen and Raloxifene)
Results from the long awaited STAR trial (the

National Surgical Adjuvant Breast and Bowel project
Study of Tamoxifen and Raloxifene) have been pub-
lished as an early release article on the JAMA website.
This multicenter trial of nearly 20,000 women mean
age 58.5 years with an increased 5-year breast cancer
risk was designed to compare the incidence of inva-
sive breast cancer, uterine cancer, noninvasive breast
cancer, bone fractures, and thromboembolic events in
those treated with oral tamoxifen 20 mg per day or
raloxifene 60 mg per day over 5 years. Tamoxifen has
been used to treat early and advanced breast cancer
for more than 30 years, and has also been shown to
reduce the risk of invasive and non-invasive breast
cancer in women who were at increase risk.  
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The STAR was designed to see if the second-
generation selective estrogen receptor modula-
tor (SERM) raloxifene would also be effective in
this role.  Raloxifene is currently approved for
the prevention and treatment of post-
menopausal osteoporosis.  After 5 years, there
were 163 cases of invasive breast cancer in the
tamoxifen group and 168 in the raloxifene
group (incidence, 4.30/1000 vs 4.41/1000; RR,
1.02; 95% CI, 0.82 to 1.28).  Noninvasive breast
cancers were slightly more common in the
raloxifene group (1.52 vs 2.11 cases per 1000;
RR, 1.40; 95% CI, 0.98 to 2.00).  The rate of uter-
ine cancer was lower in the raloxifene group
(RR, 0.62; 95% CI, 0.35 to 1.08).  No differences
were found for other invasive cancers, ischemic
heart disease, stroke, or osteoporotic fractures.
Thromboembolic events were more common in
the tamoxifen group (RR, 0.70 nickel and 95%
CI, 0.54 to 0.91).  Cataracts and cataract surgery
were also less common in the raloxifene group.
The overall death rate and the causes of death
were the same in both groups. 

The authors conclude that raloxifene is as
effective as tamoxifen in reducing the risk of
invasive breast cancer, and has a lower risk of
thromboembolic events and cataracts but is asso-
ciated with a nonsignificant higher risk of nonin-
vasive breast cancer (JAMA early release, posted
online June 5, 2006 jama.ama-assn.org). This
study is important because although there was
no control group, tamoxifen is proven to reduce
breast cancer incidence and is approved for this
indication, but with a higher incidence of
endometrial cancer, thromboembolic events,
DVT, and stroke.  Previous studies have shown
that raloxifene reduces the risk of estrogen recep-
tor-positive invasive breast cancer by up to 66%
over 8 years of treatment compared to placebo
(MORE and CORE trials [JNCI 2004;96:1751-1761]).
Quality-of-life issues have been a concern with
SERMs, and was hoped that raloxifene would be
the better tolerated than tamoxifen.  

An accompanying article also published
online focused on patient reported symptoms
and quality of life issues in participants in the
STAR trial.   There was no significant differ-
ences between tamoxifen and raloxifene in
patient reported outcomes for physical health,
mental health, and depression, although the
tamoxifen group reported better sexual func-
tion (age-adjusted repeated measure odds
ratio 1.22%; 95% CI, 1.01 to 1.46).  Women in
the raloxifene group reported more muscu-

loskeletal problems (P = .002), dyspareunia 
(P < .001), and weight gain (P < .001).  Women
in the tamoxifen group reported greater sever-
ity of gynecological problems (P < .001), vaso-
motor symptoms (P < .001), leg cramps (P <
.001), and bladder control symptoms (P <
.001).  Overall, mean symptom severity was
low among women in both groups (JAMA.
early release, posted online June 5, 2006
jama.ama-assn.org). 

An accompanying editorial points out that
tamoxifen is rarely used as an agent for protec-
tion against breast cancer in women at risk,
and it had been hoped that raloxifene would
provide an alternative with equal efficacy for
breast cancer and less adverse effects.
Unfortunately, the STAR trial does not clearly
demonstrate this. Both drugs are effective at
preventing breast cancer but both carry
increased risk of endometrial cancer and
thromboembolic events. Raloxifene has an
advantage of being approved for reduction of
osteoporotic fractures, but whether this will
convince primary care physicians to prescribe
the drug for women at risk of breast cancer is
unknown (JAMA. early release, posted online
June 5, 2006 jama.ama-assn.org).

FDA Actions
Merck has received approval to market a

vaccine to prevent human papilloma virus
(HPV) infections. The vaccine received a prior-
ity review, and is seen as a major advance
because of the association between HPV and
cervical cancer.  The vaccine targets HPV types
16 and 18, which are responsible for 70% of cer-
vical cancers and types 6 and 11, which are the
most common cause of genital warts. HPV vac-
cine is given in 3 separate IM injections over 6
months and will cost $120 per dose, $360 for
the entire course.  It is approved for use in
females age 9 to 26.  Merck will market the
HPV vaccine as Gardisil.

Merck has also received approval to market its
live zoster vaccine for the prevention of herpes
zoster in individuals aged 60 and older. The vac-
cine, which is a live attenuated varicella-zoster
virus, is given as a single-dose subcutaneous
injection. The vaccine has been shown to signifi-
cantly decrease the rate of varicella-zoster (shin-
gles) in older adults and decrease the rate of
postherpetic neuralgia in those who developed
shingles despite the vaccine.  Merck will market
the live zoster vaccine as Zostavax.   ■
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