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Heart Protection Study: 
Cholesterol Lowering with 

Simvastatin
A B S T R A C T  &  C O M M E N T A R Y

The hypothesis for this large and important study is that
patients with increased vascular risk would benefit from LDL-

cholesterol (LDL-C) lowering with a statin, irrespective of baseline
LDL-C levels. An important conceptual viewpoint of the investiga-
tors is that LDL-C alone may not be an accurate guide in all indi-
viduals with a risk of cardiovascular disease, and that benefits of
LDL-C lowering would occur in individuals at particularly high
risk, such as those with noncoronary vascular disease, the elderly,
or those with diabetes. Heart Protection Study sought to assess the
long-term effects of cholesterol lowering on vascular and nonvascu-
lar mortality and major morbidity in a wide range of patients. This
study was performed by the Oxford Clinical Trial Group in the
United Kingdom and enrolled 20,536 individuals (age, 40-80) from
69 centers. Randomization occurred between 1994 and 1997; fol-
low-up visits took place until study closeout in late 2001. Physi-
cians were encouraged to use nonstudy statin when appropriate.
Thus, there was a substantial “drop-in” use of statins in the placebo
group end of the 5-year study duration. The investigators also asked
whether an antioxidant cocktail would reduce vascular risk. The
study was of 2 × 2 factorial design, which allowed for a separate
assessment of statins and antioxidants as well as the combination.
Simvastatin 40 mg per day and a combonation of vitamin E, vita-
min C, and beta-carotene or matching placebos were provided. The
primary end point was total mortality and coronary heart disease
(CHD) death. Secondary end points included noncoronary death
(eg, cancer); major coronary events, (nonfatal MI or CHD death);
and major vascular events, including revascularization procedures
and ischemic strokes.  Potentially eligible individuals underwent an
open label run-in with a fixed dose of 40 mg of simvastatin to
assess “LDL lowering responsiveness of each individual.” Multiple
laboratory tests were carried out during this period. Compliant sub-
jects who did not have a serious event during the run-in period were
enrolled.  The study cohort consisted of 15,454 men and 5082
women, of whom 5058 were at least 70 years of age at study entry.
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Also, 65% had documented CHD whereas 35% had no
history of CHD. Of the latter 7150 subjects, 1820 had
cerebral vascular disease, 2700 had peripheral vascular
disease, and 4000 had diabetes. Some subjects had more
than one of these conditions, as was true for the CHD
cohort. Baseline lipids were as follows: total cholesterol
232 mg/dL, LDL-C 135 mg/dL, HDL-C 40 mg/dL, and
triglycerides 80 mg/dL. Follow-up averaged 5 years.
Medication compliance was documented with an analy-
sis of individuals who went off study medication and
those who went on a nonstudy statin. Thus, by the end
of the trial, 82% of the simvastatin (S) cohort were tak-
ing their tablets or a nonstudy statin, with average statin
use in this group of 85%. Placebo patients (P), had a
significant drop-in statin use, such that 32% were taking
nonstudy statins by the end of the fifth year. 

Results:
All-cause of mortality was reduced in S vs. P by 17%,

P < 0.0003, most of which was driven by vascular
deaths. Coronary death rate was reduced by 18% P <
0.0001, and other vascular deaths were reduced by 16%,
P = 0.07. There was no difference between P and S for
nonvascular deaths. Initial nonfatal MI was reduced by
38%, 3.5% S vs. 5.6% P, (P ≤ 0.0001), and there was a
27% reduction in nonfatal MI or CAD deaths, 8.7% vs.
11.8%, P ≤ 0.0001.  Hospital admissions for unstable

angina were reduced, 8.6% vs. 10%; P = 0.0003.
Ischemic stroke was decreased by 25%. Revasculariza-
tion procedures were decreased by 24%, 9.1% vs.
11.7%; P < 0.0001. All major vascular events were 24%
less in the S patients, 19.8% S vs. 25.2% P, P = 0.0001.
Comparable reductions in risk were found in individuals
with no history of CAD, as well as those with cerebral or
peripheral vascular disease. Pretreatment cholesterol or
triglyceride levels were not closely related to the degree
of risk reduction. Many patients had relatively low LDL-
C at baseline, and these achieved comparable risk reduc-
tion. A total of 6800 subjects had a baseline LDL < 116
mg/dL, and 3400 with a baseline LDL below 100
mg/dL. Event rates in these cohorts were 17.6% S vs.
22.2% P, and 16.4% S and 21.0% P, P < 0.0001 and P =
0.0006, respectively. Similar results were seen in those
individuals with baseline total cholesterol level < 193
mg/dL. Of note, prerandomization LDL-C responsive-
ness to statin did not influence clinical event rate reduc-
tion. Overall proportionate reduction in event rates was
comparable in all groups and was approximately 25%,
irrespective of age and sex. Indeed, in the 1263 individu-
als older than age 75 at entry the event rate and protec-
tion with S was substantial, 23.1% S vs. 32.3% P, P =
0.0002. There was no interaction with other drug thera-
pies.

There was no difference in cancer incidence, liver, or
muscle enzyme elevations, or muscle symptoms,
between P and S. Elevated CK was rare. There was a
slight S excess of overt myopathy and rhabdomyolysis.
There were no differences in neuropsychiatric function
or cognitive disorders; respiratory disease; or fractures,
including those particularly related to osteoporosis. The
study concludes that HPS indicates that lowering of
LDL-C “produces a substantial reduction on the inci-
dence of major vascular events among a much wider
range of high-risk individuals than had previously been
shown.” These included diabetics and those with cere-
bral or peripheral vascular disease. They emphasize that
the HPS stroke data are the most robust in the literature
because of the large numbers in the trial. In addition to
decreases in ischemic stroke, there were also less tran-
sient ischemic attacks and need for carotid surgery. 

They suggest that current guidelines may result in
undertreatment of high-risk patients who have a baseline
LDL-C close to published target goals, such as 100
mg/dL in the NCEP ATP III Guidelines. The HPS data
broadly expand the indications for statins to individuals
who are not only at high risk by Framingham Score but
who may be at risk for coronary or cerebral vascular
events related to individual risk profiles. The proportion-
ate reduction in risk at all levels of baseline LDL-C also
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potentially extends the use of statins. They emphasize
the importance of compliance, and believe that their
study would have been even more positive without one
sixth of the S cohort going off statin, and another one
sixth of P subjects going on a statin, diluting the magni-
tude of LDL lowering and the clinical benefits. They
conclude that statins “will be worthwhile for many types
of high risk patients who are not currently being treated,
particularly since it has been shown to be so well tolerat-
ed and safe.” The results of the antioxident component of
HPS, not formally published, were completely neutral
(MRC/BHF Heart Protection Study of cholesterol lower-
ing with simvastatin in 20,536 high-risk individuals.
Lancet. 2002;360:7-22.)

n COMMENT BY JONATHAN ABRAMS, MD
The HPS data have been “on the street” for many

months and numerous overviews have discussed the
results. The Lancet report does not substantially add to
the information available on the website and other
sources, but does allow a more careful and detailed
assessment of the data. To be sure, it is most impressive.
In essence, HPS suggests that individuals with vascular
risk, even if they do not formally meet the NCEP ATP
2% per year projected event level, should be considered
for a statin. Perhaps the two most striking findings in
HPS are: 1) the reduction in clinical events in the indi-
viduals with a normal or low LDL-C at baseline, as well
as the comparable event reduction seen in diabetics with
no overt clinical vascular disease at entry. The debate
regarding how low is enough has been fueled by the
CARE investigators, who have promulgated the concept
that individuals with a baseline LDL-C of 125 mg/dL or
lower do not benefit from a statin, and that lowering the
LDL level beyond 125 mg/dL is not necessary. HPS
essentially obliterates that argument, which has never
made sense to many experts in the field. The concept that
a diabetic should be treated with a statin, irrespective of
lipid levels and the presence of overt current vascular
disease, is not new but has not been formally tested by
any other trial. The results are positive, and they robustly
support the view that adult onset diabetes is a target for
statin therapy. Certainly, for the higher risk diabetics, ie,
those with hypertension, smokers, elevated creatinine,
obesity, or significant dyslipidemia, even without elevat-
ed LDL, a statin would appear to be important. One of
the strengths of this trial is the large numbers of individ-
uals in every category. It is no particular surprise that
coronary events including coronary death and revascu-
larizations are reduced by LDL-C lowering. Several
other statin trials have also shown a reduction of stroke.
HPS broadens and strengthens this database. They make

too much of a point of the drop-in and dropout rates.
Most RCT experience a loss of individuals on active
therapy over the course of the trial, and it is not unusual
for off-study medications to be provided, particularly as
new data accumulate during the course of the trial. This
is not a problem unique to HPS. These researchers are to
be congratulated for their boldness in designing this
study well before the Scandinavian 4S trial was reported,
at a time when we did not fully understand or know the
risks and benefits of the statins. The simplicity of provid-
ing a statin to a huge high-risk cohort is appealing. One
of the most exciting aspects of HPS is the complete con-
cordance of event reductions across so many strata of
vascular risk, age, etc, confirming that the results are
real. The NCP-ATP III guidelines may need to be modi-
fied in the near future. We await further reports on HPS
from the Oxford group, who have already contributed so
much to the treatment of coronary artery disease.   n

Acute Chest Pain TC-99m
Sestamibi Scan
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Acute chest pain myocardial perfusion
scintigraphy reduced hospital admissions and 
resource use by inpatients.

Sources: Heller GV. J Nucl Cardiol. 2002;9:350-352;
Knott JC, et al. J Nucl Cardiol. 2002;9:257-262.

Due to lack of redistribution, tc-99m sestamibi
can be used to image the myocardium for up to 6

hours after administration; permitting acute administra-
tion during spontaneous chest pain and imaging at
leisure. However, the use of this approach to acute chest
pain management is unclear. Thus, Knott and colleagues
from Melbourne, Australia, evaluated this technique in
120 consecutive patients with acute chest pain present-
ing to the emergency department (ED) (68%) or on the
ward (32%) who, on clinical grounds, were thought to be
at intermediate risk for myocardial ischemia. Patients
whose chest pain resolved while waiting for the scan or
patients with definite ischemia were excluded. Single
photon emission computed tomography was performed
1-6 hours after the isotope injection. The effect of scan-
ning on subsequent decision making was assessed.

There was a significant change in management plans
for the ED patients; a 34% reduction in admissions and
a 59% reduction in planned coronary care unit (CCU)
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admissions (P < 001). Also, 7 patients had ED dis-
charge canceled and 17 admitted patients were upgrad-
ed to CCU. The presence of known coronary artery dis-
ease did not reduce the effect of the scans, nor did ECG
results. In the ward patients there was a 40% reduction
in planned cardiac catheterization because of scan
results, but 4 new patients were sent to catheterization.
The authors concluded that acute chest pain myocardial
perfusion scintigraphy reduced hospital admissions and
resource use by inpatients. 

n COMMENT BY MICHAEL H. CRAWFORD, MD
The diagnostic accuracy of acute chest pain myocar-

dial perfusion imaging for myocardial infarction (MI)
has been shown to be quite high (up to 99% sensitivity
and negative predictive value), but acute MI can easily
be diagnosed by serum biological markers today. Also,
studies of MI showed considerable false positives; pos-
itive scans who turned out not to have MI. Presumably
these patients had myocardial ischemia. This study is
one of the first to evaluate the value of an ischemia
scan in chest pain patients who did not have acute MI
by other criteria. The methods were somewhat unique
in that the caring physicians had to commit in writing
to a management plan before and after the scan results.
The difference was impressive; a 34% reduction in
admissions, a 59% reduction in planned CCU admis-
sions, and a 40% reduction in planned cardiac catheter-
ization. The total CCU admissions were not changed
significantly because some patients destined for the
ward were sent there after the scan results. These
observations could result in a decrease in hospital
costs, but this was not tested. 

There are limitations to this study. The most impor-
tant is that there are no outcome data for the outpatients
sent home. Also, the total number of patients is small, so
certain subgroup analyses are not robust such as like the
reduction in cardiac catheterization, which was not sta-
tistically significant. There were false-positive results
that occasioned admission, but these patients usually
went home the next day and may have been offset by the
7 patients whose ED discharge was canceled by a posi-
tive scan. Regardless, total admissions were decreased
significantly. The accompanying editorial by Gary
Heller asks why this technique isn’t used more often?
Historically, interest was low when 201 Th was our only
choice since imaging had to be done within 10 minutes
of injection. TC-99m sestamibi has solved that problem,
but still many nuclear labs do not function 24/7/365. The
one in this study didn’t. It is difficult to expect physi-
cians to use one image technique during weekday hours
and another the rest of the time, especially when one is
expensive (nuclear imaging). Consequently, unless

nuclear imaging is more available than it was at the insti-
tution in this study, I don’t see increased use of this
approach, despite its attractiveness.   n

Ventricular Pacing or 
Dual-Chamber Pacing for
Sinus-Node Dysfunction
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Dual chamber pacing in patients with sinus
node dysfunction does not improve the rate of stroke-free
survival, but does decrease the occurance of atrial fibril-
lation.

Source: Lamas GA, et al. N Engl J Med. 2002;346:
1854-1862.

This paper describes the results of the mode
Selection Trial in Sinus-Node Dysfunction (MOST).

This study compared single chamber ventricular rate
modulated pacing with dual chamber, rate-modulated
pacing in patients with symptomatic bradycardia due to
sinus node dysfunction. Patients were eligible for the
study if they were scheduled for implantation of a dual
chamber, rate-modulated pacing system for sinus node
dysfunction. All patients received a dual chamber pacing
device at baseline and then were randomized to either
rate-modulated dual chamber pacing or rate-modulated
ventricular pacing. Quality-of-life assessments were per-
formed 3 and 12 months after enrollment and yearly
thereafter. The primary end point was death from any
cause, or nonfatal stroke. Secondary end points included
death from any cause, stroke, hospitalization for heart
failure, and changes in the Living with Heart Failure or
the health-related quality-of-life scores and appearance
of pacemaker syndrome. 

A total of 2010 patients were entered into the trial.
Their mean age was 74 years; 48% were women. Hyper-
tension was reported by 62% and diabetes by 22%. Dur-
ing the course of the trial, death or nonfatal stroke, the
primary composite end point occurred in 447 patients.
There was no difference in the primary end point
between patients receiving dual chamber pacing and
those receiving ventricular pacing (21.5% vs 23%; P =
0.48. There is also no difference in the rate of stroke,
death from any cause, or death from cardiovascular
cause. A significant difference was, however, seen in the
occurrence of atrial fibrillation. A hazard ratio of 0.79
for the occurrence of atrial fibrillation favored the dual
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chamber-pacing group. This difference was most
marked among those who had no prior history of atrial
fibrillation. A trend toward a decreased number of hospi-
talizations was seen in the patients receiving dual cham-
ber pacing (10.3% vs 12.3%; P = 0.13). There were
small, but significant, improvements in quality of life
associated with dual chamber pacing. Subgroup analysis
showed trends toward improvement in all subgroups
with dual chamber pacing but no subgroup showed a sta-
tistically significant improvement in the primary end
point. 

Crossover to dual chamber pacing from ventricular
pacing was common; 37.6% of the patients in the ven-
tricular pacing group were reprogrammed to dual cham-
ber pacing. Most of these crossovers occurred in the first
3 months of the study. 

Lamas and colleagues conclude that dual chamber
pacing in patients with sinus node dysfunction does not
improve the rate of stroke free survival. However, dual
chamber pacing is associated with a lower incidence of
atrial fibrillation, small reductions in the signs and
symptoms of heart failure and slight improvements in
the measures of quality of life.

n COMMENT BY JOHN P. DiMARCO, MD, PhD
Dual chamber pacing was first introduced about 25

years ago. However, studies demonstrating benefits with
dual chamber pacing have been inconclusive. The largest
prior study, The Canadian Trial of Physiologic Pacing (N
Engl J Med. 2000;342:1385-1391) showed no differ-
ences in the rates of death, stroke, or hospitalizations for
heart failure among 2568 patients with both sinus node
dysfunction and atrioventricular block. That study and
several retrospective studies, however, did note a reduc-
tion in the incidence of atrial fibrillation with dual cham-
ber pacing. Several studies by Anderson and colleagues
(Lancet. 1997;350:1210-1216) also showed a benefit of
atrial pacing as opposed to ventricular pacing in patients
with sinus node dysfunction. The MOST trial confirms
that benefits from dual chamber pacing are small in
terms of the most serious end points, death, and stroke,
but benefits become apparent when more subtle clinical
changes such as quality of life are examined.

The major limitation of this trial is the high rate of
crossover. Prior studies randomized patients to single
chamber vs. dual chamber pacing at the time of implant
and crossover to a dual chamber pacing mode was possi-
ble only if repeat operation for atrial lead placement was
performed. In this study, all patients received dual cham-
ber pacemakers and crossovers required only simple
reprogramming. This led to a higher rate of crossovers
than seen in previous studies and potentially minimized

the possibility that real changes in end points might be
demonstrated since the analyses presented all used an
intention to treat principle.

Technological advances in lead and pacemaker design
have made the differences between dual chamber and
single chamber pacemaker systems less dramatic. At the
present time, there is little added risk to implanting a
dual chamber system. There is, however, a difference in
cost of the devices that may be as large as several thou-
sand dollars. However, only small differences in out-
come would be necessary to justify the relatively small
initial cost of the procedure. Therefore the data reported
in this trial support the current US practice of implanting
dual chamber or atrially-based pacemakers whenever
possible even if they do not result in improvements in
mortality or risk of stroke.   n

Cardiac Resynchronization
in Chronic Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Cardiac resynchronization using biventricu-
lar pacing improves a broad range of measures of car-
diac function and clinical status in patients with mod-
erate-to-severe heart failure and a prolonged QRS inter-
val.

Source: Abraham WT, et al. N Engl J Med. 2002;346:
1845-1853.

The multicenter insync randomized clinical
Evaluation (MIRACLE) trial was a double blind

study of biventricular pacing, also referred to as “car-
diac resynchronization” in patients with moderate-to-
severe heart failure and a prolonged QRS duration.
Patients could be included in the study if they had Class
III or IV chronic heart failure. All patients had an ejec-
tion fraction of 35% or less, a left ventricular and dias-
tolic dimension of 55 mm or more, a QRS interval of
130 msec or greater, and a 6-minute walking distance of
450 m or less. Patients were treated with a full pharma-
cologic regimen for heart failure including a diuretic, an
angiotensin converting enzyme inhibitor, or an
angiotensin receptor blocker, a beta blocker, and digital-
is. At baseline, patients underwent a 6-minute walking
test, a maximum treadmill exercise test using a modi-
fied Norton protocol, a quality of life evaluation, and 2
dimensional Doppler flow echocardiography. Patients
then underwent implantation of a biventricular pace-
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maker (InSync model 8040, Medtronic, Minneapolis,
Minn) using a right atrial lead, a right ventricular lead,
and a left ventricular placed in the distal coronary sinus
using a guiding catheter. If the implant was successful,
patients were randomly assigned to atrial synchronized,
biventricular pacing, or to no pacing for 6 months, dur-
ing which time medications for heart failure were to be
kept constant. The physicians managing the patients’
heart failure and the patients themselves were not aware
of the treatment assignment. An electrophysiologist
who was not otherwise involved in patient care or the
symptom and quality of life evaluations did the pace-
maker programming. Three end points were assessed:
New York Heart Association class, quality-of-life score,
and the 6-minute walk distance. Secondary end points
included peak oxygen consumption, treadmill time, left
ventricular ejection fraction, left ventricular and dias-
tolic dimension, and a composite response of several
clinical parameters.

A total of 453 patients who underwent successful
device implant are described in the study, 225 patients
in the control group, and 228 patients in the cardiac
resynchronization group. The mean age was about 64
years with 68% male and 90% white. More than half
of the patients had ischemic cardiomyopathy with
90% in the New York Heart Association functional
class III. The mean QRS duration was 166 msec and
the left ventricular ejection fraction was 21.7%. A
small number of patients did not complete 6 months of
follow-up. In the control group, 16 patients died, 2
received a heart transplant, 1 had complications with
the device, and 5 missed the 6-month visit. In the car-
diac resynchronization group, 12 died and 1 had com-
plications related to the device. There were 7 patients
in the control group who crossed over to cardiac resyn-
chronization because of either worsening heart failure
(7), or bradycardia (3). 

In comparison to the control group, patients
assigned to cardiac resynchronization improved their 6-
minute walk distance (+39 vs +10 meters) and their liv -
ing with heart failure score (-18 vs -9). More patients in
the resynchronization group improved by 2 or more
New York Heart Association functional classes (16% vs
6%) and by at least one class (68% vs 38%). In the car-
diac resynchronization group, 79% of the patients
recorded themselves as slightly, moderately, or
markedly improved vs. 57% of the control group.
There were 50 hospitalizations for heart failure in 34
control patients for a total of 363 hospital days vs 25
hospitalizations for heart failure for a total of 83 days
in 18 patients in the resynchronization group. Compli-
cations were noted in approximately 7% of implant

procedures. This included 2 deaths, 2 episodes of com-
plete heart block that required permanent pacing, 23
patients with coronary sinus dissection, and 12 patients
with cardiac perforation. Any acute complications were
noted in 30 patients and 7 patients developed a late
pacemaker related infection. 

Abraham and colleagues conclude that cardiac resyn-
chronization using biventricular pacing improves a
broad range of measures of cardiac function and clinical
status in patients with moderate to severe heart failure
and a prolonged QRS interval. 

n COMMENT BY JOHN P. DiMARCO, MD, PhD
Earlier short-term or uncontrolled studies had

shown hemodynamic and symptomatic improvement
with biventricular pacing. It had been noted that some
patients are sensitive to negative hemodynamic effects
from right ventricular apical pacing and from delayed
activation of one ventricle due to bundle branch
block. This clinical study is the first large-scale ran-
domized trial to assess the short-term benefits of
biventricular pacing. This study clearly shows overall
improvement with biventricular pacing. However, it
must be noted that a significant proportion of patients
in the control group also reported some improvement.
Although it is hoped that ventricular pacing would
also improve mortality, this study was too small to
detect a mortality difference. Further large trials of
biventricular pacing and devices that combine both
biventricular pacing and fibrillation capacity are now
underway.

Current techniques for biventricular pacing remain
cumbersome but there has been rapid progress in the
tools available to implanting physicians. If, as expect-
ed, these tools further improve, biventricular pacing
may become the standard approach in patients with
systolic dysfunction whether they have symptomatic
bradycardia.

As should be expected with any new therapy, sig-
nificant questions remain about cardiac resynchro-
nization with biventricular pacing. We need to know if
the symptomatic benefits persist long term or do they
dissipate over a relatively short time. Does biventricu-
lar pacing reduce the risk of atrial and ventricular
arrhythmias or should most devices also include
defibrillation capability? How wide must the baseline
QRS be to derive benefit? Should everyone with a
wide QRS improve if the left ventricular lead is opti-
mally placed or are there some patients who will not
respond? We can expect to see many more studies on
cardiac resynchronization that should shed light on
these important questions.   n
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Patent Foramen Ovale
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Neither the presence of PFO nor its size or
the presence of atrial septal aneurysm increased the risk
of subsequent cerebrovascular events or death.

Source: Homma S, et al. Circulation. 2002;105:
2625-2631.

Although patent foramen ovale (pfo) has been
associated with stroke, little data exist about the

efficacy of treatment for this condition. Thus, 2 recent
studies, one of medical therapy, the other of transcatheter
closure, are of interest. Homma and colleagues, repre-
senting the PFO in cryptogenic stroke study (PICSS)
investigators, reports on a 42-center study that assessed
the benefit of aspirin vs. warfarin in stroke patients with
or without PFO as defined by transesophageal echocar-
diography (TEE). In the treatment comparison study 630
stroke patients were entered, of whom 265 had crypto-
genic stroke. PFO was present in 203 of the 630 (34%).
The patients were followed for 2 years; the primary end
point was recurrent stroke or death. The incidence of
PFO was higher in cryptogenic stroke patients (39%) vs
other causes of stroke (30%; P < .02) and large PFOs
were even more common in cryptogenic stroke (20% vs
10%; P < .001). There was no difference in the time to
the primary end point between patients with or without
PFO and it was not a multivariate predictor of the prima-
ry outcome. Similar results were observed in the crypto-
genic group and in the large vs. small PFO groups. The
warfarin-treated group had fewer events than the aspirin
group; this was true in the cryptogenic group with or
without PFO. All the above results persisted when tran-
sient ischemic attacks (TIA) was added to the end points.
Homma et al concluded that on medical therapy neither
the presence of PFO nor its size or the presence of atrial
septal aneurysm increased the risk of subsequent cere-
brovascular events or death. 

n COMMENT BY MICHAEL H. CRAWFORD, MD
This study demonstrates that cryptogenic stroke is

associated with PFOs, especially large ones, which con-
firms the paradoxic embolism theory of this association.
Consequently, if the development of thrombi in other
parts of the venous system can be prevented, stroke
could be prevented despite the PFO. The results of this
study support this hypothesis. On medical therapy with
either warfarin or aspirin in these stroke patients, recur-
rent stroke or death was the same whether PFO was pre-

sent and this result persisted if only the cryptogenic
stroke patients were analyzed or if TIA was included as
an end point. Of interest in the cryptogenic stroke group,
there was no difference in efficacy between warfarin and
aspirin therapy. This suggests that even in cryptogenic
patients with PFO, stroke may be caused by arterial
events. Now that there are effective devices for percuta-
neous closure of PFO’s, can the recurrent event rate be
reduced even further?   

Transcatheter Closure of PFO in Cerebral 
Ischemia Patients 

Source: Braun MU, et al. J Am Coll Cardiol. 2002;
39:2019-2025.

In 276 patients with pfo and at least 1 cerebral
thromboembolic event, percutaneous closure with the

Star Occluder was performed and the patients were fol-
lowed for an average of 15 months or 345 patient years.
Although device deployment success was 100%, there
was a 4% peri-interventional complication rate. Most
were minor and reversible such as TIA in 2 and atrial
fibrillation in 2. Only 2 patients had device dislodgement
requiring surgical removal; one from the heart and one
from the abdominal aorta. Post-procedure patients were
on heparin for 3 days, clopridogrel for 6 weeks, and
aspirin for one year. The subsequent annual TIA rate was
1.7%, but there were no strokes or peripheral emboli
observed. Of interest, device adherent thrombus was
detected in 8 patients. They were put on oral anticoagu-
lation and none had embolic events. Braun and col-
leagues concluded that percutaneous PFO closure in
cryptogenic stroke patient’s results in a low recurrence
rate of subsequent thromboembolic events.

n COMMENT BY MICHAEL H. CRAWFORD, MD
There are 4 approaches to the treatment of crypto-

genic stroke associated with PFO: surgical closure, per-
cutaneous closure, warfarin, or antiplatelet drugs such
as aspirin. Given the recent reported successes with
newer generation percutaneous devices, it would
appear that the role of surgery is in decline. If the
results of this large device trial are compared to the
large medical trial above it would appear that the
device has the edge since there were no subsequent
strokes reported, whereas there were in the medical
therapy study. However, one needs to consider the
complications of device implantation, which were low,
but included surgical removal of the device in 2
patients. Also, the most frequent complication was
transient ECG ST elevation presumably due to air
embolism (2%). Although no myocardial infarctions
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were reported, this is a concern. On the other hand,
Braun et al point out that the device world is a moving
target and improvements were made during the trial
that confined some of these complications to the early
years. Further refinements will undoubtedly reduce
complications more, but I doubt they will ever be zero.
Another consideration is that the 2 studies are not truly
comparable because of the different methods of patient
selection and different study designs. Thus, a random-
ized trial would be valuable to confirm the superiority
of device closure vs. prevention of clot formation.
When the choice was between surgery or clot preven-
tion medical therapy, I usually recommended the latter
unless I thought clot prevention would not be success-
ful. Now with improved percutaneous devices the
choice is more difficult, especially in the patient with a
large PFO or with an atrial septal aneurysm where
stroke rates are known to be higher.   n

CME Questions
6. Statin drugs are not indicated for subjects with:

a. diabetics at any choesterol level.
b. vascular disease patients at any choesterol level.
c. LDL-C of 120 with no other risk factors for CHD.
d. LDL-C of 120 with a coronary calcuim score of 1000.

7. Cardiac resynchronization by biventricular pacing in heart 
failure patients:
a. improves symptoms.
b. improves exercise performance.
c. reduces hospitalizations.
d. All of the above

8. Dual chamber vs. ventricular pacing for symptomatic 
bradycardia:
a. reduced death and stroke.
b. reduced death.
c. reduced stroke.
d. reduced the occurance of atrial fibrillation.

9. Acute chest pain sestamibi myocardial perfusion scans:
a. reduce hospital admissions.
b. reduce planned CCU admissions.
c. reduce cardiac catheterizations.
d. All of the above

10. Concerning PFO and stroke risk:
a. there is no association.
b. thrombus prevention therapy reduces the risk.
c. only warfarin reduces risk.
d. aspirin is ineffective prophylaxis.

11. Percutaneous clossure of PFO in stroke patients:
a. decreases stroke risk.
b. has a high complication rate.
c. is only successful in three fourths of patients.
d. requires life long anticoagulation.
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The number of vaccine shortages has been
unprecedented in the last year, but at least one

vaccine, tetanus-diphtheria (Td), is back in full pro-
duction. The Centers for Disease Control and
Prevention (CDC) has announced that they are
removing restrictions on the Td booster. Despite
the fact that there is only one manufacturer of the
vaccine, supplies are large enough to resume rou-
tine vaccination. The news is also good for child-
hood vaccines that have been in short supply,
including MMR, varicella, and PCV-7 (pneumococ-
cal) vaccine. All are expected to be in full supply by
the end of the year.

Cholesterol-Lowering Therapy OK for Seniors
What to do with the 75-year-old patient with a

cholesterol of 300, but no history of heart disease?
Primary prevention studies have shown a benefit for
treatment of younger patients, but there have been
few studies of primary prevention studies in the
elderly. Now data from the Cardiovascular Health
Study of patients age 65 or older suggest that choles-
terol-lowering therapy is useful in older patients as
well. After nearly 7.5 years of follow-up, elderly
patients with elevated cholesterol levels clearly ben-
efited from cholesterol-lowering treatment.
Compared with no drug therapy, statin use was
associated with a decreased risk of cardiovascular
events (multivariate hazard ratio [HR], 0.44; 95% CI,
0.27-0.71) and all-cause mortality (HR, 0.56; 95% CI,
0.36-0.8). This translates into a relative risk reduction
of 56% of incident cardiovascular events and a 44%
reduction in all-cause mortality. This was a prospec-
tive study, as pointed out in an accompanying edito-
rial; however, it does add to the body of medical
literature that suggests that the recent National
Cholesterol Education Program (NCEP) guidelines
should apply to those aged 65 or older (Arch Intern
Med. 2002;162:1395-1400; editorial 1329-1331).

Beta-Blockers and CABG Patients
Preoperative beta-blockers have been shown to

reduce operative complications and mortality in
noncardiac surgery, and now 2 studies confirm
the importance of beta blockade in patients
undergoing coronary artery bypass grafting
(CABG). In a large observational analysis of more
than 600,000 patients undergoing CABG, preop-
erative beta-blocker therapy was associated with
a small but consistent survival benefit in all
patients except those with a preoperative left ven-
tricular ejection fraction of less than 30% (JAMA.
2002;287:2221-2227). The most common postoper-
ative complication of CABG is atrial fibrillation.
A recent meta-analysis compares beta-blockers,
sotalol, amiodarone, and biatrial pacing to pre-
vent atrial fibrillation after heart surgery. All 4
modalities were effective (odds ratio compared to
placebo—beta-blockers 0.39, sotalol 0.35, amio-
darone 0.48, biatrial pacing 0.46). Each of the 4
drug modalities also significantly reduced length
of stay. Significantly, beta-blockers, which are safe
and easily administered were as effective as other
treatment modalities (Circulation. 2002;106:75-80).

Asthma Sufferers: Use Clarithromycin
Asthmatics with evidence of infection with

Mycoplasma pneumoniae or Chlamydia pneumoniae ben-
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efit from a 6-week course of the macrolide antibiotic
clarithromycin, according to a new study. In 55
patients with stable asthma in the Denver commu-
nity, 31 were found to have evidence of mycoplasma
or chlamydia infections by PCR and culture. All 55
patients were randomly assigned to treatment with
either placebo or clarithromycin 500 mg p.o. b.i.d. 6
weeks. Patients who were PCR-positive and received
clarithromycin were found to have a significant
improvement in FEV1 (2.50 pretreatment, 2.69 post-
treatment; P = 0.05), while those who were PCR neg-
ative and those who did not receive antibiotic
showed no change (Chest. 2002;
121:1782-1788). In a related study, Turkish researchers
administered azithromycin 250 mg twice weekly to a
group of 11 asthmatics for 8 weeks. No change in
FEV1 was noted, but patients had a marked reduc-
tion in bronchial hyperresponsiveness as measured
by histamine challenge tests. These patients were not
evaluated for evidence of infection prior to initiating
therapy (J Asthma. 2002;39:181-185).

Good News: Antibiotic Use in Children Down
Meanwhile, efforts by the CDC and others to

curb the use of antibiotics in children seem to have
paid off. Researchers compared antibiotic prescrip-
tion rates from 1999-2000 to data from 1989-1990.
The number of prescriptions per 1000 individuals
age 15 and younger decreased from 838 to 503 a
decade later (P < 0.001). Prescriptions per 1000
office visits also fell during the same period of time
(JAMA. 2002;287:3096-3102).

Linezolid Successful in Treatment of MRSA 
Methicillin-resistant Staphylococcus aureus

(MRSA), the bane of hospitals coast-to-coast, is
effectively treated with linezolid. Previously van-
comycin has been the standard of care for treating
MRSA. A new study compares linezolid with van-
comycin in 460 patients with known or suspected
MRSA infections. Patients were treated with either
linezolid 600 mg twice daily (n= 240) or van-
comycin 1 g twice daily (n = 220) for 7-28 days.
Clinical cure rates and microbiological success
rates were similar for both groups, and both regi-
ments were well tolerated with similar rates of
adverse events. It is suggestive that linezolid is a
reasonable alternative to vancomycin for MRSA
infections and adds the additional option of oral
therapy (Clin Infect Dis. 2002;34:1481-1490). The
study is timely, as the CDC has reported the first
isolate of fully vancomycin resistant S aureus in a
Michigan man. Several cases of intermediate van-
comycin-resistant staph have been reported, but

this represents the first case of full resistance (Morb
Mortal Wkly Rep MMWR. 2002;51:565-567).

SSRIs Relieve Dizziness in 
Psychiatric Patients

General internists and family practitioners will
be delighted to learn that selective serotonin reup-
take inhibitors (SSRIs) have been shown to effec-
tively relieve dizziness in patients with psychiatric
symptoms, a common office complaint. A group of
60 patients at University of Pennsylvania with psy-
chogenic dizziness, dizziness due to a neurotologic
condition (with psychiatric symptoms), or idio-
pathic dizziness were treated with an SSRI for at
least 20 weeks. Two thirds of patients had been
treated previously with either meclizine or a benzo-
diazepine. Twenty-five percent of the patients did
not tolerate SSRIs. Of those who finished at least 20
weeks of therapy, 84% improved substantially with
no difference between patients with major psychi-
atric disorders and those with lesser psychiatric
symptoms. Patients with peripheral vestibular con-
ditions and migraine also improved with SSRIs
(Arch Otolaryngol Head Neck Surg. 2002;128:554-560).

DEET-Based Mosquito Repellents 
Just in Time for Vacation

Just in time for summer vacation, the New
England Journal of Medicine has published a report
showing that DEET-based mosquito repellents are
superior to non-DEET-based repellants. DEET is the
most common compound found in commercial
insect repellents. Recently, several botanical repel-
lents have come on the market as well as 3 repel-
lant-impregnated wristbands. These were tested
against DEET containing repellents as well as one
other chemical repellent containing IR3535. The
worst performers were the wristbands, which
offered no protection. The IR 3535-based repellents
offer minimal protection while the soybean oil-
based botanical repellents work for an average of 95
minutes. In comparison, the formulation containing
23.8% DEET offers complete protection for more
than 300 minutes (N Engl J Med. 2002;347:13-18).

FDA Actions
Risedronate (Actonel), P&G Pharmaceuticals’

bisphosphonate for the treatment of osteoporosis,
has been approved in a 35 mg once-a-week form.
The drug has been available as a 5-mg daily
tablet. As with other bisphosphonates, the drug
needs to be taken 30 minutes before meals, and
patients must remain upright for at least 30 min-
utes following administration.   ■
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