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Long-Term Cost of
Coronary Stenting

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

Synopsis: Stenting improves long-term patient outcomes without
increasing cumulative hospital costs.

Source: Peterson ED, et al. J Am Coll Cardiol 1999;33:1610-1618.

Coronary artery stenting has become increasingly popu-
lar because of excellent short- and long-term results using newer

adjuvant antiplatelet strategies. However, the initial costs of stenting
are formidable, especially in the United States, and this issue is a fre-
quent flashpoint between cardiologists and hospital administrators.
Thus, Peterson and colleagues evaluated the Duke University Med-
ical Center’s interventional observational database to compare the
economic and clinical outcomes of patients undergoing stenting vs.
plain old balloon angioplasty (POBA). Patients were excluded if they
were not candidates for both procedures and if target vessel diameter
was less than 2.7 mm. Also, only elective cases were considered, not
acute infarction patients, and only those receiving Palmaz-Schatz
stents. In addition to clinical outcomes, hospital costs were evaluated
at six and 12 months. Clinical characteristics of the 384 stented and
159 POBA patients were similar but not identical; significantly more
POBA patients had prior bypass surgery, fewer had severe angina,
and more had right and circumflex target lesions compared to the
stented patients. Initial hospital costs were higher in the stented
patients ($14,802 vs $11,534; P = 0.002), but they were less likely to
have repeat revascularization (9 vs 26%; P = 0.001) at six months.
Consequently, mean cumulative costs were almost identical ($19,598
vs $18,820) at six months and at one year ($22,140 vs $22,571).
Adjustments for baseline characteristics that may influence cost, such
as age, heart failure, etc., did not alter the conclusions. Peterson et al
concluded that stenting improves long-term patient outcomes without
increasing cumulative hospital costs.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
The basic conclusion of this study is that the increase in initial

hospital costs due to stenting is offset over six months by a 53%
decrease in repeat procedures. The cost estimates in this study are
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limited to hospital and physician charges. The cost of
medications, repeat clinic visits, etc., are not estimated.
Since the stented patients tended to have less angina
(27% vs 36%; P = 0.07) at six months, they may have
had lower medication and return visit costs. Also, indi-
rect costs such as lost work were not considered. Since
the stented patients were more likely to be employed at
six months (86 vs 66%; P = 0.001), indirect costs could
have been lower for them. Thus, total costs could be
even more favorable for the stented patients, producing
an actual cost savings over the longer term.

There are several limitations to this study that need to
be considered. Since it is an observational study, well-
matched groups cannot be assured and there were some
potentially important differences between them, such as
the fact that more left anterior descending lesions were
in the stent group where interventional success is likely
to be better. Also, those in whom stents could not be
placed, such as due to ostial or bifurcating lesions, were
included in the POBA group. It could be argued that
restenosis would be more common in such patients.
Consequently, the clinical outcomes and hence lower
costs may have been stacked toward the stent group.
However, the better clinical outcomes in this analysis are
similar to those observed in randomized trials, which
argues against a major selection bias.

Coronary intervention, like all therapy, is a moving

target. This was a single-center study using one stent at
a time (1995-96) when platelet glycoprotein IIb/IIIa
inhibitors were not extensively used. Perhaps the
results would be different if done today, but hopefully
the stent group’s outcomes would be even better. How-
ever, the cost of stents and IIb/IIIa drugs today are not
likely to reduce the initial costs of stenting. In a tradi-
tional fee-for-service environment, this could set up a
lose-lose situation for the hospital—higher initial costs
with less repeat business. Thus, until hospitals begin
taking a more societal view of cost-effectiveness, the
conflicts are likely to continue between cardiologists
and administrators. These data may help cardiologists
strengthen their position.   ❖

Exercise Echo:
Bicycle vs.Treadmill
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Supine bicycle exercise has a higher sensitivi-
ty for detecting ischemic heart disease and is preferred
by patients and technicians, making it a valuable stress
echo technique.

Source: Badruddin SM, et al. J Am Coll Cardiol
1999;33:1485-1490.

Exercise echocardiography is a useful tech-
nique for diagnosing ischemic heart disease. The

two most popular methods of exercise are the treadmill,
with imaging immediately after exercise, and supine
bicycle, with imaging during exercise. Treadmill exer-
cise has the advantage that higher workloads are
achieved making ischemia more likely, but the disadvan-
tage that the echos are done after exercise during recov-
ery. Supine exercise has the advantage of imaging during
peak stress, but the disadvantage of lower achieved
workloads. Results seem comparable in separate studies,
but the two techniques have not been directly compared.
Thus, Badruddin and colleagues studied 74 patients
referred for cardiac catheterization by both techniques in
random order at least four hours apart. Digitized images
were interpreted by a blinded observer. Maximal heart
rate was higher with treadmill exercise. However, sys-
tolic blood pressure was higher with the supine bicycle,
resulting in similar but statistically different double
products at peak exercise (23,095 treadmill vs 22,059
bicycle; P < 0.001). Quantitative coronary angiography
showed significant coronary lesions (> 50%) in 57
patients. Ischemia was detected in 47 patients by supine
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exercise and in 38 by treadmill (P < 0.001). Overall sen-
sitivity was 82% for bicycle and 75% for treadmill.
Specificities were 80 and 90%, respectively. Image qual-
ity was similar by both techniques and concordance
between the two studies was 80%. The patients and tech-
nicians preferred bicycle exercise by about 2 to 1.
Badruddin et al concluded that supine bicycle exercise
has a higher sensitivity for detecting ischemic heart dis-
ease and is preferred by patients and technicians, making
it a valuable stress echo technique.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
The debate over the relative merits of supine bicycle

vs. treadmill exercise echo has gone on for years. More
laboratories probably use the treadmill because of the
ready availability of the equipment. Supine bicycle exer-
cise requires special equipment that is not cheap. Interest-
ingly, in this well-done, head-to-head comparison, supine
bicycle was clearly superior, especially if you consider
that the study protocol was tipped in favor of the tread-
mill study. Since a blinded comparison of the two tech-
niques was done, only the peak exercise bicycle images
were analyzed. The images done during bicycle exercise
were not used but likely contain information that would
have increased the accuracy of the bicycle technique.

Overall sensitivity was higher for bicycle (82% vs
75%), but this was inflated by the presence of resting wall
motion abnormalities in about 10% of the patients. If
these patients are eliminated, the corresponding sensitivi-
ties for detecting ischemia are 75% and 61%. Sensitivity
is higher by both techniques for multivessel disease (88
vs 81%) as compared to single-vessel disease (67 vs
60%). Specificity was greater with treadmill, as might be
expected from the sensitivity data (90 vs 80%). Interest-
ingly, the study was done with no echo pre-screening and
only one patient was eliminated for poor images.

The higher sensitivity of supine bicycle is somewhat
surprising since double product was significantly higher
with treadmill. After exercise, heart rate and blood pressure
can decline rapidly, but usually ischemia persists long
enough to diagnose it by echo immediately after exercise.
Badruddin et al suggest that the higher left ventricular vol-
umes during supine exercise may increase wall stress and
thus oxygen demand. Also, higher end-diastolic pressures
during supine exercise may reduce the driving pressure to
coronary bloodflow. In support of the idea that there is
more of a stimulus to ischemia during supine exercise, it
was noted that the number of ischemic segments was high-
er with supine exercise (3.3 vs 2.3 segments; P < 0.001).

Regardless of the mechanism, the superior results
and greater patient preference for supine bicycle exer-
cise echo should lead to serious consideration of

switching to this technique in those labs doing tread-
mill echo. The only barrier is the cost of the supine
bicycle equipment.   ❖

Cost-Effectiveness of
Transesophageal Echo
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: TEE-guided therapy is an efficacious and
cost-effective strategy for the management of S. aureus
bacteremia in selected hospitalized patients.

Source: Rosen AB, et al. Ann Intern Med 1999;130:
810-820.

Staphylococcus aureus bacteremia is relatively
common in patients who have had an indwelling

intravascular catheter during hospitalization. A frequent
therapeutic approach is to routinely treat such individu-
als for 4-6 weeks with intravenous antibiotics. Rosen
and colleagues from Duke University Medical Center,
using state-of-the-art cost-effectiveness methodology
and including decision analysis modeling, assessed three
approaches to the management of catheter-related S.
aureus bacteremia in patients who were otherwise
uncomplicated. The primary goal was to see whether
transesophageal echo (TEE) assessment would be a rea-
sonable cost-effective alternative to the standard proto-
col antibiotic treatment course. Rosen et al modeled
three management strategies: TEE in all patients, with
two weeks of antibiotics in those not found to have endo-
carditis, and at least a four-week antibiotic course in
those documented to have vegetations consistent with
endocarditis; a routine policy of two weeks of intra-
venous antibiotics; and four weeks of oral antibiotics.
All relapses were assumed to be due to ineffective thera-
py; such patients would be retreated with prolonged
therapy. The three approaches all used combined inpa-
tient and outpatient antibiotic therapy.

Rosen et al used the Duke endocarditis database, as
well as an extensive literature review, to determine the
natural history of catheter-associated bacteremia, includ-
ing complications and co-morbidity, and the natural his-
tory and mortality in subjects with bacteremia and endo-
carditis, by pooling all available data. Event probabilities
were derived from the literature. It was determined that a
short antibiotic course relapse rate would be 6% vs.
2.6% for individuals receiving a long course of therapy.
TEE was considered to be highly sensitive and specific
(> 95%). Cost estimates were derived from an estimate
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of direct medical costs, as well as productivity estimates
due to loss of work or death. Hospitalization costs were
derived from Duke Hospital. Quality-adjusted life
expectancy (QUALY) costs were used as the effective-
ness end point in the study, and were derived for a hypo-
thetical cohort of patients with a variety of co-morbidi-
ties, including diabetes, end-stage renal disease, and car-
diac disease. Quality of life was assessed using a mea-
sure of patient preference for health outcome, known as
a utility. Incremental cost-effectiveness ratios for each
strategy were derived by comparing TEE to the two
treatment approaches. Sensitivity analyses were carried
out for a large number of variables over a wide range of
values, including stroke, valve surgery, hospitalization
for endocarditis, and prevalence of endocarditis.

The results indicated that the TEE strategy was an
efficacious and cost-effective strategy for the manage-
ment of S. aureus bacteremia in patients meeting the
study criteria (immunosuppressed subjects, IV drug
users, and those with prosthetic valves were excluded).
While both the long-course strategy and TEE were effi-
cacious when compared to the short-course strategy, the
cost of the TEE strategy was low, confirming that the
TEE approach had the best incremental cost-effective-
ness of the three management approachs. Rosen et al
estimated that for every QUALY gained by using an
empiric four weeks of antibiotics instead of TEE, there
would be a cost of more than $1.6 million. Sensitivity
analysis using widely variable rates of prevalence of
endocarditis showed cost savings for the short course
antibiotic approach only at high rates of valve infection.
Similarly, the empiric long-course therapy was associat-
ed with high costs for all sensitivity analyses, particular-
ly when low rates of endocarditis were factored in. The
cost of a TEE procedure did not materially affect the
analysis for either antibiotic strategy. Rosen et al con-
cluded that, “for most clinically realistic combinations of
endocarditis prevalence and short course relapse rates,
the TEE strategy was the cost effective alternative to the
two other management strategies.”

While the empirical long-course therapy demon-
strated maximal effectiveness, scarcely different from
the TEE approach, the cost of the TEE strategy was
much less, in spite of comparable clinical outcomes.
An important assumption was that no cases of actual
endocarditis would be cured by the short-course thera-
py. Rosen et al believe that the TEE approach could
save more than $140 million in U.S. health expendi-
tures when compared to empiric long-course antibi-
otics. They conservatively estimate that there are
approximately 35,000 cases of S. aureus catheter-asso-
ciated bacteremia per year; the TEE strategy is very

cost-effective, with a cost of $5000 per QUALY. Rosen
et al stress that this analysis is only for patients without
complications who have positive blood cultures and no
noncardiac sources of infection. They conclude that
TEE-guided therapy may not be suitable for patients at
high risk for complications, such as those immunosup-
pressed, subjects using intravenous drugs, or those with
prosthetic valves.

■ COMMENT BY JONATHAN ABRAMS, MD
This interesting analysis is quite convincing that

TEE  is an appropriate management strategy for indi-
viduals with bacteremia associated with placement of
an intravenous line. If endocarditis is excluded on the
echo, a short course of antibiotics is appropriate, given
the low likelihood of endocarditis being present or
developing subsequently. For those individuals with
vegetations, at least four weeks of antibiotics are indi-
cated. Thus, a long course of protracted antibiotics
could be avoided in the large number of patients who
have bacteremia but who do not have endocarditis; con-
versely, short-course (2-week) therapy is safe only in
individuals without endocarditis. The latter approach
would not be cost-effective if the prevalence of endo-
carditis is moderate or higher. Rosen et al conclude that
the “use of the high tech option” instead of standard
practice may result in substantial savings for the U.S.
healthcare system.

This study is supported by an editorial written by
Milton Weinstein of Harvard, who makes the comment
that high-tech approaches may be appropriate and cost-
effective for certain medical conditions, wherein a pre-
ventive or treatment strategy represents good value for
the money. He underlined the importance of similar
decision-making analyses for cost-effectiveness, and
applauds the use of this approach for other clinical con-
ditions. It would appear that the modest cost of a TEE
is well worth it, as patients can be immediately risk
stratified. This is concordant with the literature sup-
porting the initial use of TEE when endocarditis is sus-
pected, in the absence of in-dwelling catheters; a nega-
tive study is highly concordant with the absence of
endocarditis and eliminates the need for protracted
antibiotic therapy in relatively routine cases. While it
may be that TEE is not available in all institutions, this
is probably not a major problem, since in hospitals that
are using intravenous lines, it is more than likely that
TEE is available. This test should be used earlier and
more widely on the basis of these findings. As Wein-
stein points out, physicians and healthcare providers
must learn which technologies and devices are cost-
effective based on careful studies to obviate the knee-
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jerk response that spending money for a high-tech pro-
cedure or therapy should be avoided at all costs.   ❖

Coenzyme Q for CHF
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Despite doubling of plasma coenzyme Q lev-
els for three months, there was no change in subjective
or objective parameters of heart failure in those patients
with left ventricular systolic dysfunction.

Source: Watson PS, et al. J Am Coll Cardiol 1999;
33:1549-1552.

Coenzyme q is a fat-soluble quinone found
in heart mitochrondria. It is involved in oxidative

phosphorylation and is an antioxidant. Since it is
depleted in heart failure, it has been postulated that
coenzyme Q may be useful for treatment. Several
uncontrolled observational studies have shown
improvement in symptoms and cardiac function mea-
sures after oral administration of coenzyme Q. Thus,
Watson and associates conducted a randomized,
placebo-controlled, double-blind trial in 30 patients
with chronic stable heart failure and ejection fraction
less than 35% on maximum doses of angiotension-
converting enzyme inhibitors. Those randomized to
coenzyme Q received 33 mg tid for 12 weeks and
then were crossed over to placebo. Those randomized
to placebo did the opposite. Thus, each patient served
as his or her own control. Echocardiograms and right
heart catheterization were performed at entry and at
the end of each treatment period. Also, the Minnesota
“Living with Heart Failure” questionnaire and plas-
ma coenzyme Q levels were done at the same times.
Death or transplantation kept three patients from
completing the study, but coenzyme Q was safe and
produced no adverse side effects. In the remaining 27
patients, ejection fraction averaged 26% at entry and
was 31% at the end of both treatment periods (P =
NS). Pulmonary wedge pressure mean was 16 mmHg
and did not change on either therapy. Plasma coen-
zyme Q increased from 903 at entry to 2029 nmol/L
on active therapy. The Minnesota questionnaire was
unchanged by either therapy. Watson et al concluded
that despite doubling of plasma coenzyme Q levels
by oral therapy for three months, there was no change
in subjective or objective parameters of heart failure
in these patients with left ventricular systolic dys-
function.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
We do not usually cover negative studies in Clinical

Cardiology Alert, but I have had so many patients ask me
about coenzyme Q that I thought this one was worth dis-
cussing. This is a well-designed clinical study powered to
detect an increase in ejection fraction of 5%. No signifi-
cant change in subjective parameters, echocardiographic
left ventricular performance, or right heart catheterization
measures was found, despite more than doubling plasma
coenzyme Q levels. Obviously, the pathophysiology of
congestive heart failure is more complex than the defi-
ciency of one mitochondrial substance.

The study can be criticized. Perhaps three months is
insufficient time to observe a change. However, previous
studies with coenzyme Q and other substances have
demonstrated changes in this period. Since myocardial
levels of coenzyme Q were not measured (no biopsies),
it is possible that plasma levels do not reflect tissue lev-
els and higher doses of drug are needed. However, this
dosage has shown changes in other studies. Finally, it
may be that if coenzyme Q is administered earlier in the
course of a patient’s disease, it will be more effective.
Since coenzyme Q did not appear to be harmful, there
seems to be no reason to prohibit its use, but patients
with heart failure should be advised that a well-done
study has not shown benefit and they may wish to avoid
the expense of this agent.   ❖

ICD for Syncope in
Dilated Cardiomyopathy
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Implantable defibrillator implantation
should be considered for unexplained syncope in
patients with dilated cardiomyopathy.

Source: Knight BP, et al. J Am Coll Cardiol 1999;
33:1964-1970.

Knight and colleagues prospectively collect-
ed data in patients with nonischemic dilated car-

diomyopathy who were referred to the electrophysiology
laboratory at their center with a diagnosis of unexplained
syncope and then received implantable cardioverter
defibrillators (ICDs). Over a six-year period, 14 such
patients were identified. Their mean age was 53 and
their mean ejection fraction was 26 ± 11%. Each patient
underwent a complete history and physical exam before
receiving the ICD. Seven of the 14 underwent tilt table
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testing with a normal response. Patients were monitored
in the hospital and nine of the 14 had asymptomatic non-
sustained ventricular tachycardia detected. Electrophysi-
ologic studies were performed. None of the patients had
inducible sustained monomorphic ventricular tachycar-
dia (VT) or other marked abnormalities in their conduc-
tion system. These 14 patients were then compared to a
second group of 19 patients with nonischemic cardiomy-
opathy, each of whom had suffered a documented car-
diac arrest with ventricular fibrillation. These patients
also received ICDs. All of the patients in the syncope
group received ICDs that stored RR intervals or intracar-
diac electrograms. Twelve of the patients in the arrest
group also received ICDs with storage capability, but
seven received devices before this feature was available.
Devices in both groups were usually programmed as sin-
gle-zone devices with relatively high rate cutoffs for
arrhythmia detection. Back-up VVI pacing was available
in most of the ICDs implanted but three patients in each
group also had separate, dedicated pacemakers. The pri-
mary end point for the comparison between the two
groups was an appropriate defibrillator shock either con-
firmed as ventricular tachycardia after analysis of intra-
cardiac electrograms or RR intervals or by symptoms of
syncope, presyncope, or rates of more than 200 bpm in
those with devices without electrogram storage.

Appropriate defibrillator shocks occurred in seven of
the 14 patients in the syncope group over a follow-up
period of 24 ± 13 months. In the arrest group, eight of 19
patients during a mean follow-up of 47 ± 41 months
received defibrillator shocks. The actuarial incidence of
appropriate shocks at one and two years was 36% and
43% in the syncope group and 10% and 21% in the
arrest group. Inappropriate shocks for supraventricular
arrhythmias were seen in seven of 14 patients in the syn-
cope group compared to four of 19 patients in the arrest
group. There was no significant difference in mortality
between the two groups. Twenty-eight percent of
patients in the syncope group and 32% of the patients in
the arrest group died during follow-up. Most of the
deaths were due to progressive heart failure. One patient
in each group underwent transplantation. Both of these
latter patients had received appropriate shocks.

Among patients in the syncope group, shocks were
associated with lower ejection fractions and higher New
York Heart Association functional class. However, the
number of patients in the two groups was too small to
allow identification of meaningful risk predictors.

Knight et al note that recent practice guidelines
from the American College of Cardiology and the
American Heart Association did not consider syncope
of undetermined cause in the absence of inducible

ventricular tachycardia to be an indication for defib-
rillator implantation. They argue that their data sug-
gest that such implantation should be considered
given the high prevalence of appropriate shocks,
which they considered to be surrogates for sudden
death, in their population.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
Unexplained syncope in patients with structural heart

disease is a frequently perplexing problem. In some
cases, an obvious etiology can be identified from the ini-
tial history and physical examination. More often, one is
left with a broad differential diagnosis that includes both
relatively benign and potentially life-threatening condi-
tions. Electrophysiologic studies have been proposed to
be useful in patients with syncope, and induction of sus-
tained VT in such patients has been accepted as an indi-
cation for ICD implant. The yield of programmed ven-
tricular stimulation in patients with a clinical episode of
sustained monomorphic VT and a prior myocardial
infarction is quite high and this serves as justification for
this recommendation in patients with unexplained syn-
cope. In patients with nonischemic myopathies, respons-
es to stimulation are more variable, and a negative study
in such patients with syncope has less predictive accura-
cy. The data presented here by Knight et al would sug-
gest that empiric ICD implant is the appropriate strategy
to follow in these patients.

The data presented here clearly show that these patients
were a high-risk group with a prognosis similar to patients
with a history of cardiac arrest. Unfortunately, it’s impos-
sible to estimate from the data presented whether this
approach should be used in all patients with syncope and
nonischemic cardiomyopathy. We don’t know what fac-
tors led to these patients getting an ICD. Syncope is com-
mon in patients with advanced cardiomyopathy and it has
many causes. We cannot know how many patients with
cardiomyopathy and syncope were not referred for EP
study nor are we told how many patients, with or without
inducible VT, were treated with other forms of therapy.
Without these data, it will remain difficult to make
informed decisions for these patients.

Several clinical trials in patients with ischemic and
nonischemic cardiomyopathies are now being conduct-
ed to investigate the potential role of ICD implantation
for the primary prevention of sudden death. The results
of these studies should provide accurate estimates of
the benefits of ICD implantation in patients without
prior sustained arrhythmias. It is likely that these data
will also be directly applicable to patients with syncope
in whom ventricular function and functional class may
still be the most important predictors of prognosis.   ❖
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Lone Atrial Fibrillation
in the Elderly
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Lone atrial fibrillation after age 60 years
indicates a higher risk of cardiovascular events that
may be preventable with anticoagulation therapy.

Source: Kopecky SL, et al. Arch Intern Med 1999;
159:1118-1122.

Lone atrial fibrillation (af) is usually defined
as AF in the absence of structural heart disease and

systemic hypertension. Patients with lone AF younger
than age 60 years have a low embolic risk such that anti-
coagulant therapy is not warranted. However, the embol-
ic risk in lone (L) AF patients older than age 60 years is
less clear. Thus, Kopecky and colleagues at the Mayo
Clinic studied 55 LAF patients aged 61-97 years, which
represented 2% of patients with a diagnosis of AF seen
at the Mayo Clinic between 1950 and 1980. Another 55
age- and sex-watched patients served as controls. The
primary events analyzed were survival and survival free
of stroke over a median follow-up of 10 years. A sec-
ondary end point was survival free of thromboembolic
and other cardiovascular events. In 26 of the 55 patients,
31 events occurred 0.7-18 years (median, 5) after diag-
nosis: seven myocardial infarctions (MI), six transient
ischemic attacks (TIA), five strokes, and four pulmonary
emboli. The event rates per person-year were 2.6% MI,
1.1% TIA, and 0.9% stroke for a total of 5% per person-
year for these three events. The event rates in the control
group were 1.1% MI, 0.2% stroke, and no TIAs for a
total of 1.3% per person-year (P < 0.01 vs LAF patients).
Despite the marked difference in cardiovascular event
rates, survival was similar in the LAF patients vs. con-
trols (80% at 5 years vs 89%, and 57% at 10 years vs
68%, respectively; P = 0.20). Only nine LAF patients
received warfarin and six had embolic events before it
was started. Only four patients were on chronic aspirin
therapy. Kopecky et al conclude that LAF after age 60
years indicates a higher risk of cardiovascular events that
may be preventable with anticoagulation therapy.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
Although LAF is infrequent among AF patients older

than 60 years, it is an important group that physicians
have not wanted to harm with treatment. This study
clearly shows that they are at increased risk of cardiovas-
cular events (four- and fivefold) over age- and sex-

matched controls without AF. Thus, LAF seems to be a
marker for occult cardiovascular disease in those older
than 60 years. These results are supported by other trails
using somewhat different patient populations. Older age
increased risk fourfold in the Framingham study, which
included patients with treated hypertension. In the
Stroke Prevention Atrial Fibrillation (SPAF) study,
patients younger than 60 years with LAF had no events.

The real issue is how to treat such patients. Obviously,
if any risk factors for atherosclerosis are present, these
should be treated vigorously. Beyond that, the issue is
aspirin vs. warfarin. The SPAF data suggest that warfarin
is superior at preventing strokes in patients with AF,
especially at older ages. However, since some of the
events were MIs, perhaps aspirin is indicated as well. A
prospective treatment trail would be required to answer
these questions, but will probably never be done in this
small group of patients. Thus, at this time patients with
LAF older than 60 years should probably be treated with
warfarin and low-dose aspirin (81 mg/d) unless there are
contraindications to this approach. Also, the develop-
ment of other risk factors for stroke such as hyperten-
sion, heart failure, cerebrovascular events, or women
older than 75 years would further reinforce the decision
for warfarin therapy.

The above discussion is predicated on the persistence
or recurrence of AF. In patients without structural heart
disease, getting them into sinus rhythm and keeping them
in it should be attempted. If sinus rhythm is achieved, the
conservative approach is to keep them on aspirin and
warfarin, but some would drop to just aspirin after a
month of sinus rhythm. Although details about cardiover-
sion attempts are not given in this paper, we do know that
the majority of the patients had chronic AF, but 40% had
one episode or recurrent AF. So the patient breakdown
does not support a less aggressive approach.   ❖

EPS Guided Sotalol Study
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Responses during programmed ventricular
stimulation frequently become discordant during long-
term follow-up, and hence are not predictive of late
arrhythmia recurrence.

Source: Mewis C, et al. J Am Coll Cardiol 1999;
33:1989-1995.

This report analyzes the long-term repro-
ducibility of programmed ventricular stimulation in
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ventricular arrhythmia patients who were treated with
sotalol. Mewis and colleagues tested oral sotalol in 195
patients who had inducible ventricular tachycardia (VT) or
ventricular fibrillation (VF) at a baseline electrophysiolog-
ic study. Seventy-eight of the 195 (40%) patients had com-
plete suppression of VT at the early repeat electrophysio-
logic (EP) study. Patients were then followed prospective-
ly. After a median of 6.5 months (range, 6-36 months), 30
patients returned for repeat electrophysiologic study.
Forty-eight patients, however, were excluded for a variety
of reasons: 13 patients experienced nonfatal VT or VF
recurrence, five patients died during follow-up, two devel-
oped proarrhythmia, 23 had either heart failure or drug side
effects, and five patients either did not consent or were lost
to follow-up. Repeat electrophysiologic study in the
remaining 30 patients showed that 12 of the 30 patients
(40%) had an inducible arrhythmia at the third electro-
physiologic study. Seven patients required more extrastim-
uli in the third electrophysiologic study. The results of the
third EP study were not used to change therapy. All
patients were then followed on their prior sotalol dose.
Five of the 30 patients (17%) experienced monomorphic
VT recurrence during late follow-up. Four of the recur-
rences were in patients who had no inducible arrhythmia at
the third electrophysiologic study, whereas one of the 12
patients with inducible VT at the third EP study recurred.

Mewis et al conclude that responses during pro-
grammed ventricular stimulation frequently become dis-
cordant during long-term follow-up. This does not seem
to affect the probability of late recurrence.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
This article is one of several recent series that raise ques-

tions about the use of serial electrophysiologic studies for
selecting therapy in patients with ventricular arrhythmias.
When programmed electric stimulation was first introduced,
it was thought that it could be used effectively to select
antiarrhythmic drugs that would later prove effective. More
recently, however, questions have been raised about this
approach. In the ESVEM trial,

1
both serial electrophysiolog-

ic studies and serial ambulatory monitoring approaches to
selecting antiarrhythmic drugs were associated with high
rates of arrhythmia recurrence. Unpublished data from both
the Antiarrhythmics vs. Implantable Defibrillators (AVID)
trial and the Multicenter Unsustained Tachycardia Trial
(MUSST) also suggest that results of programmed stimula-
tion do not correlate well with rates of arrhythmia recur-
rence. This paper suggests that reproducibility of results may
be one of the reasons for these observations since 40% of the
patients in the study group had discordant results between
two electrophysiologic studies performed during drug thera-
py 6.5 months apart. The data are even worse than that num-

ber would represent. Forty-eight of the original 78 patients
discharged on sotalol were not included in the group report-
ed here. Among these 48 patients, 13 had nonfatal arrhyth-
mia recurrences and an additional three patients had sudden
death. Two other patients had torsade de pointes. This would
suggest that electrophysiologic studies were of almost no
value for predicting efficacy of sotalol.

It is unclear why many early papers indicated good pre-
dictive values with electrophysiologic studies, but more
current reports show a poor predictive accuracy. Perhaps
we are dealing with a “healthy responder” phenomenon
that misled early investigators. We also don’t know
whether the substrate for arrhythmia has changed or
whether the use of more aggressive stimulation protocols
has substituted specificity for sensitivity. In any case, at this
point, the data seem to indicate that serial electrophysio-
logic studies do not provide data that are accurate enough
upon which to base decisions in patients with life-threaten-
ing arrhythmias. The major role for EP studies in patients
with VT is to confirm the diagnosis if it is in question.   ❖
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CME Questions
33. Unexplained syncope in dilated nonischemic cardiomyopathy

patients is best treated with:
a. prophylactic pacemaker.
b. beta blockers.
c. ICD placement.
d. florinef.

34. The major role of EP studies in patients with ventricular
arrhythmias is:
a. to confirm the diagnosis.
b. to adjust antiarrhythmic therapy.
c. to determine prognosis.
d. to detect drug toxicity.

35. Which is most correct concerning elective coronary stenting vs.
angioplasty alone?
a. High initial costs
b. Lower long-term costs
c. Higher total costs
d. a and b

36. Supine bicycle exercise echo is superior to treadmill because of:
a. higher sensitivity.
b. higher specificity.
c. higher patient preference.
d. a and c

37. The most cost-effective approach to S. aureus bacteremia in
hospitalized patients is:
a. six weeks of IV antibiotics.
b. two weeks of IV and two weeks of oral antibiotics.
c. immediate TEE with antibiotic course based on results.
d. two weeks of antibiotics.
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