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

Synopsis: Spontaneous ventricular arrhythmias on an AECG are
nonspecific predictors of total mortality and sudden death and their
detection provides limited added prognostic significance over other

clinical variables in patients with advanced heart failure.

Source: Teerlink JR, et al. Circulation 2000:101;40-46.

The prospective randomized milrinone survival evalua-
tion (PROMISE) was designed to evaluate the safety and effica-

cy of oral milrinone in patients with class III and class IV heart fail-
ure. PROMISE enrolled 1088 patients with class III or class IV
symptoms for more than or equal to three months and a left ejection
fraction less than or equal to 35%. Twenty-four-hour ambulatory
electrocardiographic (AECG) recordings were obtained within
seven days before randomization. During the study, the modes of
death were reviewed in a prospectively defined, blinded fashion by
an independent mortality committee that classified deaths as sud-
den or nonsudden. Data from the AECGs were then correlated with
mortality to test the hypothesis that ambulatory ventricular ectopy
predicts outcome in patients with severe heart failure. Selected
AECG variables were then examined in univariate and multivariate
Cox proportional hazard analyses. Two multivariate logistic models
were developed that used the clinical variables with and without the
most powerful AECG variables to assess the incremental value of
the latter. Finally, sensitivity and specificity analyses were per-
formed on these models, and receiver operating characteristic
(ROC) curves were generated.

The study group was 78% male and coronary artery disease was the
etiology of heart failure in 54%. Five percent of the patients were on
amiodarone and 17% were on other antiarrhythmic drugs but antiar-
rhythmic drug use did not influence any of the analyses. Sixty percent
of the group had more than 30 PVCs per hour, 85% had couplets, and
61% had nonsustained ventricular tachycardia. Twenty-nine percent of
the group had more than five episodes of nonsustained VT and in 10%
a single nonsustained VT episode lasted more than 10 beats.
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During the course of the study, 290 patients died and
139 of these deaths were classified as sudden. Frequent
PVCs, the presence of nonsustained VT, and longer runs
of non-sustained VT identified groups with increased
all-cause mortality using a univariate analysis. Frequent
PVCs, the presence of couplets, and the presence and
frequency of nonsustained VT were also univariate pre-
dictors of sudden death. However, multivariate general
linear proportional hazard models demonstrated that
selected clinical variables (age, New York Heart Associ-
ation class, presence of coronary disease as etiology,
ejection fraction, and systolic blood pressure) were the
best independent predictors of overall mortality. Ejection
fraction was the most powerful clinical predictor of sud-
den death. An interaction between milrinone therapy was
noted for NYHA class in that class IV but not class III
patients had greater excess mortality with milrinone.
When ambulatory ECG model variables were added to
the analysis, the number of nonsustained VT episodes
was a significant independent predictor of sudden death,
nonsudden death, and overall mortality. However, fur-
ther analysis revealed that ventricular arrhythmias were
not specific predictors of sudden death. At all sensitivity
levels greater than 50% for predicting sudden death, the
false-positive rate for the best of the ambulatory ECG
variables was greater than 80%. ROC curves of a multi-
variate logistic regression model with and without inclu-

sion of the ambulatory ECG variables showed that both
models were associated with poor sensitivity and speci-
ficity and that the ROC curves of the two models were
essentially superimposable.

Teerlink and colleagues conclude that spontaneous
ventricular arrhythmias on an AECG are nonspecific
predictors of total mortality and sudden death and that
their detection provides limited added prognostic signifi-
cance over other clinical variables in patients with
advanced heart failure.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
Over the years, numerous studies have shown that

detection of frequent or “complex” ventricular arrhyth-
mias in patients with advanced heart disease is a univari-
ate predictor of mortality. The use of the AECG for this
purpose seemed intuitive since most sudden deaths are
due to ventricular fibrillation or ventricular tachycardia. It
was also initially felt that suppression of the ventricular
ectopy could be guided by responses during serial moni-
toring during drug therapy. When the Cardiac Arrhythmia
Suppression Trial (CAST) tested this hypothesis, howev-
er, it was found that, at least with the antiarrhythmic
drugs used in that trial, suppression of spontaneous ven-
tricular ectopy was associated with an increased, rather
than a decreased, mortality. Other studies have shown
that spontaneous ventricular ectopy is a finding that often
manifests significant day-to-day variability in both fre-
quency and complexity in the same individual. Thus,
since a high proportion of patients with advanced heart
failure will have complex ectopy on a single monitor, it
seems likely that most, if not all, will have frequent or
complex ectopy at some point if multiple monitors are
obtained. Since CAST, the use of AECG in asympto-
matic patients has declined in frequency.

Two recent studies, however, have used the presence
of nonsustained VT during monitoring as a starting point
for further studies. The Multicenter Automatic Defibril-
lator Implantation Trial (MADIT) and the Multicenter
Unsustained Tachycardia Trial (MUSTT) both took
patients with prior myocardial infarctions (MI) and non-
sustained VT and then subjected the patients to electro-
physiologic studies for further risk stratification. Both
studies concluded that defibrillator implantation was
associated with improved outcome. However, in
MUSTT, the electrophysiologic study was only a rela-
tively weak predictor of outcome since a high mortality
was also noted in the group without inducible VT. This
paper and the data from MUSTT suggest that just symp-
toms of heart failure and a depressed ejection fraction
are sufficient to define a high-risk group. Since the pro-
portion of patients who have abnormal ambulatory mon-
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itor results is much greater than the frequency of sudden
death, the management algorithms based on ambulatory
ECG variables will always be somewhat insensitive and
highly nonspecific. Unfortunately, based on the data
from MUSTT, it appears that the same problem persists
even if electrophysiologic study results are included.

This difficulty in defining a high-risk subgroup
would not be a problem if simple and highly effective
interventions had been identified. This would apply to
the use of ACE inhibitors or beta-blockers but certainly
does not apply to defibrillator implantation because of
the latter’s expense.   ❖

Surgery for Mitral
Valve Prolapse
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Older, obese, and hypertensive patients with
MVP are more likely to develop severe MR and require
surgery; the increased risk seen in men may be due in
part to their higher blood pressure and weight.

Source: Singh RG, et al. Am J Cardiol 2000;85:
193-198.

Mitral valve prolapse (mvp) is generally a
benign disorder, but some patients eventually

develop severe mitral regurgitation (MR) and require
valve surgery. Since little is known about which sub-
group of MVP patients will develop severe MR and
progress to surgery, Singh and colleagues from Cornell
University designed a case-controlled study to examine
this issue. From their longitudinal study of MVP patients
they selected 117 with pure, uncomplicated MVP (MR
severity 0-2+), excluding those with Marfan syndrome,
coronary artery disease, or moderate to severe MR (3-4+).
These “controls” were compared to 54 “cases”: patients
with moderate to severe MR due to MVP in a longitudi-
nal follow-up study. The controls were aged 16 to 73
years (mean 35), and their average body mass index
(BMI) was 22 kg/m2. Two-thirds of the controls were
women. The cases were older (56 years), more likely
men (61%), and were heavier (BMI 24). Also, the cases
had larger left atria and ventricles, higher blood pres-
sures, and more often had a history of hypertension.
Multivariate independent predictors of severe MR were
male sex (odds ratio [OR] = 3.0) and age older than 45
years (OR 14.5). After up to an 11-year follow-up in the
patients with severe MR, 59% underwent surgery mainly
because of exertional dyspnea. Independent predictors of

need for surgery were: age older than 45 years (OR 5.6)
and BMI more than 22.5 (OR 3.0). The cumulative risk
of surgery in all MVP patients was estimated based on
their experience in these prospective trials and national
data about numbers of mitral valve surgeries. The critical
assumptions were that 25% of mitral valve surgeries are
for severe MR due to MVP, and that 5% of women and
3% of men have MVP. Accordingly, the cumulative risk
in women younger than 65 years old is 0.8% and 2.6%
in men; in women older than 65 years it is 1.4% and
5.5% in men. Singh et al conclude that older, obese, and
hypertensive patients with MVP are more likely to
develop severe MR and require surgery; the increased
risk observed in men may be in part due to their higher
blood pressure and weight.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
The quest for MVP subgroups that are at increased

risk of complications is important because this is a com-
mon disease with a generally low risk of complications.
Previous studies have identified structural abnormalities
of the valve on echocardiography as an important predic-
tor of complications. Also, ECG ST-T wave changes are
predictive. In addition, the presence of an MR murmur
on physical examination is a risk factor for infectious
endocarditis. This study demonstrates that reversible fac-
tors such as high blood pressure and obesity are impor-
tant. Age is also a potent predictor, but probably because
blood pressure and weight increase with age. In addition,
age or the passage of time allows for wear and tear to
affect the valve (MR begets MR). Male sex was also a
strong predictor, but probably because men are generally
heavier than women and have higher blood pressures.

This study has several limitations, including the
cross-sectional nature of the original patient characteris-
tic determinations, selection bias toward more sympto-
matic patients who came to the attention of the doctors at
this tertiary referral center, and the relatively small num-
ber of patients (174). Their estimates of the cumulative
risk of developing severe MR and needing surgery
should be viewed with caution because of the major
assumptions involved in this estimation. However, it is
encouraging that the cumulative risk in women of all
ages is about 1%. The higher risk in men is concerning,
but difficult to understand. It may be the effect of hyper-
tension and obesity in men, but this probably does not
explain all the difference. Perhaps MVP is a different
disease in men with a different genetic profile. Or per-
haps MVP is more often acquired in men due to unrec-
ognized ischemic heart disease or other conditions more
common in men.

The major messages from this study are that it is espe-
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cially important to try to control obesity and hyperten-
sion in patients with MVP and that men should be fol-
lowed more aggressively until we understand their high-
er proclivity to progress.   ❖

ACE Inhibition for Diabetics:
HOPE or Hype?
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Ramipril significantly lowers the risk of
major cardiovascular events by 20-30% in a wide range
of middle-aged and elderly diabetics at high risk.

Source: The HOPE Study Investigators. Effects of an
angiotensin-converting-enzyme inhibitor, ramipril, on
cardiovascular events in high-risk patients. N Engl J
Med 2000;342:145-153.

The heart outcomes prevention evaluation
(HOPE) Trial, presented at the American Heart Asso-

ciation meetings in November 1999, has achieved consid-
erable favorable publicity (Clin Cardiol Alert 1999;18:89-
90). The publication of the primary study was released on
the New England Journal of Medicine Web page, and
published in the New England Journal of Medicine simul-
taneously with the results of the HOPE diabetic analysis
subset, MICRO-HOPE.1 The diabetic substudy consists of
approximately 40% of the entire 9541 HOPE cohort;
3577 subjects with diabetes were included. All patients
were prospectively randomized to ramipril or placebo, as
well as vitamin E or placebo. The results of the vitamin E
arm were neutral (N Engl J Med 2000;342:154-160). The
HOPE study was terminated six months early because of
a 22% reduction in the primary composite endpoint of
myocardial infarction, stroke, and cardiovascular death.
Mean follow-up was 4.5 years. Subjects were randomized
to a 2- to 5-mg dose of ramipril or placebo, with a target of
10 mg daily. At four years, 12% and 15% of the ramipril
and placebo groups, respectively, were taking open-label
ACE inhibitors. The major side effect was cough, approx-
imately 5% more frequent with ramipril than placebo. A
variety of endpoints were prespecified, including assess-
ment of diabetic and microvascular disease. The diabetic
cohort was comparable to the main study group, with a
high burden of cardiovascular risk. Fifty-seven percent
had a history of hypertension, two-thirds had elevated
cholesterol, 15% were current smokers, and 50% were ex-
smokers. Sixty percent had a diagnosis of coronary dis-
ease, 7.5% had a history of stroke or carotid endarterecto-
my, and 18.5% had peripheral vascular disease. Approxi-

mately 30% of all diabetics had no vascular disease, but
by study protocol, were 55 years of age or older and had
one additional major coronary artery disease (CAD) risk
factor. The primary and secondary macrovascular end-
point results in MICRO-HOPE were similar to the entire
HOPE group. A robust reduction in the primary endpoint
was demonstrated, with risk reduction of 25% (P =
0.0004). Each component of this endpoint was significant-
ly reduced. The curve separation was noted by 1-1.5
years. The benefits of ramipril were found whether indi-
viduals had a history of cardiovascular disease, hyperten-
sion, or microalbuminuria. Glucose control, as measured
by HBA1C, was comparable between ramipril and place-
bo. There was a small decrease in blood pressure in the
ACE inhibitor cohort compared to placebo of approxi-
mately 2 mmHg. A small but statistically significant
decrease in overt nephropathy in diabetics with and with-
out baseline microalbuminuria was documented (6.5% vs
8.4%; P = 0.03). The need for dialysis or new laser eye
therapy was not significantly reduced by ramipril, but a
combined endpoint of nephropathy, dialysis, and laser
therapy was decreased by 16% (P = 0.04). Albuminuria
was reduced by ramipril.

Thus, it was concluded that ramipril significantly low-
ered the risk of major cardiovascular events by 20-30% in a
wide range of middle-aged and elderly diabetics at high
risk. Pre-existing cardiovascular disease, hypertension, type
of diabetic therapy, or microalbuminuria had no effect on
the outcome. The HOPE investigators believe that the effect
of ramipril could not be attributed to its effects on lowering
blood pressure and believe that “the observed benefits . . .
may be due largely to a protective effect of ACE inhibitors
on the arterial wall.” They point out that other hypertension
studies with ACE inhibitors have confirmed efficacy for
these agents, with a suggestion of perhaps greater benefit
compared to other antihypertensive agents. Prior observa-
tions have confirmed a benefit of ACE inhibitors in type II
diabetics on nephropathy and renal failure, and possibly
retinopathy in type I diabetics. The HOPE investigators
conclude that “ACE inhibition with ramipril is most appro-
priately viewed . . . as a preventive intervention with multi-
ple mechanisms of benefit,” and that ACE inhibitors should
be added to other prevention strategies in diabetics, such as
antihypertensive agents, glucose control, lipid lowering,
smoking cessation, and aspirin.

■ COMMENT BY JONATHAN ABRAMS, MD
HOPE and MICRO-HOPE represent a significant

advance in the prevention of vascular disease and its com-
plications. Furthermore, MICRO-HOPE suggests that
there is a modest benefit of ramipril in reducing microvas-
cular complications of diabetes, concordant with other pre-
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viously published observations. It is important to stress that
HOPE and MICRO-HOPE enrolled individuals who were
not prima facie candidates for an ACE inhibitor. While
there were large numbers of hypertensives in the study,
these were presumably controlled on medication and, by
study design, could not be on an ACE inhibitor at entry.
Analysis of the blood pressure data supports the HOPE
investigators’ contention that the benefits of ramipril were
not directly related to improved blood pressure control.

A number of questions are raised by these results,
particularly related to whether one can extrapolate or
extend the HOPE trial observations to other diabetic
populations. It may be that ACE inhibition would be
beneficial for diabetics without a major additional coro-
nary risk factor, or those younger than the age of 55 with
a similar risk profile. Another question is whether
ramipril is a surrogate for all ACE inhibitors. While there
are no definitive data available, an educated guess would
support the fact that all drugs in this class would be ben-
eficial due to their effect on blocking angiotensin II, as
well as increasing bradykinin and nitric oxide availabili-
ty. HOPE did not enroll individuals with impaired left
ventricular function. Thus, the role of ACE inhibitors
can now be substantially extended with respect to sec-
ondary prevention in individuals who have CAD, periph-
eral vascular disease, or previous stroke, as well as pri-
mary prevention in the middle-aged diabetic population
with other risk factors. Because of the high burden of
atherosclerosis in the diabetic, I would cautiously sug-
gest that ACE inhibitors should be considered for many
more diabetics than were eligible for the HOPE trial,
particularly younger individuals. In addition, HOPE sup-
ports the initial use of an ACE inhibitor for diabetics
with hypertension, an extremely common situation. The
UKPDS hypertension study showed that a beta-blocker
appeared to be as effective as captopril, and there are
ample data supporting the beneficial role of a beta-
blocker for conventional indications. However, ramipril
was used as an additional measure irrespective of blood
pressure control in HOPE, and this is an important
aspect of this trial. One cannot stress too firmly the
imperative to monitor all diabetics extremely closely,
with aggressive hypertensive and lipid control. HOPE
suggests that an ACE inhibitor will become part of the
standard treatment for individuals with long-standing
diabetes or middle-aged adult diabetics irrespective of
blood pressure and lipid levels.   ❖

Reference
1. The HOPE Study Investigators. Effects of cardiovascu-

lar and microvascular outcomes in people with dia-
betes mellitus. Lancet 2000;355:253-259.

Syncope on the Highway
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Syncope during driving is not uncommon
among patients referred for HUTT and aggressive med-
ical attention is required for these patients.

Source: Haugui L, et al. Am J Cardiol 2000;85:
184-186.

Syncope is a common complaint and vasovagal
episodes are the most frequent etiology. However, lit-

tle is known about vasovagal syncope during driving.
Thus, Haugui and associates reviewed the head-up tilt
table test (HUTT) records of 245 consecutive patients
over six years at the University of Nebraska Medical
Center and found 23 patients (9%) who had one or more
episodes during driving. HUTT was diagnostic of vaso-
vagal syncope in 19 of the 23 and negative in the other
four. With the exception of treated hypertension in three
patients, no other cardiovascular disease was found in
these patients. All but three patients had multiple
episodes of syncope (2-10), but most only had one dri-
ving episode. Most of the patients had syncopal episodes
before the driving episode and most had warning symp-
toms before the attack. All the syncope driving episodes
caused property damage, despite the fact that in one-third
of the cases there was a passenger in the car who wit-
nessed the episode. Almost half of the drivers sustained
personal injury and one incident caused the death of
another driver. After HUTT, 19 patients received pharma-
cologic therapy and 14 of these patients underwent repeat
HUTT. HUTT showed persistent vasovagal syncope in
half, and most of them had their medications adjusted.
During an average follow-up of 51 months, recurrent
syncope occurred in four patients with initially positive
HUTT, one episode of which was during driving in a
patient on therapy with a negative repeat HUTT. Recur-
rent syncope did not occur in patients with an initially
negative HUTT and another cause of syncope was never
documented in those with recurrent episodes. Haugui et
al conclude that syncope during driving is not uncommon
among patients referred for HUTT, and aggressive med-
ical attention is required for these patients.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
Syncope while driving is usually attributed to

Stokes-Adams episodes (severe brady- or tachyarrhyth-
mias). Thus, this report is of interest because it substan-
tiates that vasovagal syncope should be considered in
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the etiology of syncope during driving. The relative
proportion of vasovagal vs. other causes of syncope
during driving is not given in this study, but presum-
ably other causes would be more frequent. In this study
HUTT was only done after other causes were excluded,
which included electrophysiologic testing in some
patients. No other heart disease was discovered in these
patients. Only 13% had hypertension under medical
control and there was no evidence that the syncope was
orthostatic due to medication excess. HUTT was posi-
tive in 83%, but there has been concern about false-
positive HUTTs, especially in young patients. Thus, it
is conceivable that some of these patients did not have
vasovagal syncope, but clearly many did since there
was evidence of recurrent events and positive repeat
HUTT. False-negative tests are also possible and four
patients had negative tests. Only one of these patients
was empirically treated with beta-blockers, yet none
had a recurrence. These four patients probably had
some other nonrecurrent mechanism for their syncope.

This study also demonstrates the difficulty these
patients present for treatment. Recurrences occurred
despite therapy, one during driving again. Repeat
HUTT was positive in half of those undergoing treat-
ment, but we do not know how predictive this test is of
recurrence. However, the low rate of recurrence was
encouraging, demonstrating that treatment was worth
the effort. The risk of recurrence was substantial since
personal and property damage with the driving
episodes was common. Given the uncertainties of ther-
apeutic success, driving should be restricted in such
patients for at least three months. Some states have spe-
cific laws and some do not regarding resumption of dri-
ving. Also, in those that do, the laws vary from state to
state. Physicians treating patients with syncope should
become familiar with the laws in their state.   ❖

Darwin and Gender Bias
in Cardiac Care
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Gender comparisons of acute MI mortality
rates in women in clinical trials may be artificially
inflated in women because of natural selection.

Source: Rieves D, et al. Am J Cardiol 2000;85:147-153.

Gender differences in outcome following
myocardial infarction (MI) have been attributed to

many factors: a treatment bias against women, the older

age of most women with MI, more frequent comorbidi-
ties in women with MI, and that women have smaller
coronary arteries which are less amenable to acute inter-
ventions. Rieves and colleagues postulated that since the
sudden death rate in men is higher than in women, using
hospitalized patients in clinical studies would include
more high-risk women who had not died before hospital-
ization. To test this hypothesis, they evaluated the
GUSTO-1 and INJECT databases for time-to-death
using regression modeling. Baseline differences in clini-
cal characteristics between the men and women in these
trials were found as expected. Baseline characteristics
and in-hospital medication use were used as covariants
in the analyses. The unadjusted 30-day mortality rates in
women were twice those of men (odds ratio, 2.2-2.3).
When adjusted for age, the ratio was 1.4-1.5, but the
inclusion of multiple other covariants did not affect the
model significantly. In GUSTO, where death was
recorded in one-hour increments, time-to-death in men
was earlier than in women and a disproportionate num-
ber of early deaths occurred in younger men (< 65
years). Almost half of the deaths in these trials occurred
in the first 24 hours and men died an average of 1.7
hours earlier than women in GUSTO. In INJECT, where
deaths were recorded in one-day increments, no gender
differences were noted. These data confirm the hypothe-
sis that the pattern of earlier death in men in thrombolyt-
ic trials may be an extension of a gender-specific pattern
that began before hospitalization and resulted in propor-
tionately more alive, but high-risk women in hospitaliza-
tion-based trials. Thus, Rieves et al conclude that gender
comparisons of acute MI mortality rates in women in
clinical trials may be artificially inflated in women
because of natural selection.

■ COMMENT BY MICHAEL H. CRAWFORD, MD
This analysis of the gender-specific mortality in

GUSTO and INJECT confirmed the higher mortality in
women even after adjustment for age, comorbidities, and
medications. The earlier assertion that women with MI
are not as aggressively treated cannot be a factor in these
controlled clinical trials, and I believe it has largely been
dispelled by the more rigorous analyses of subsequent
data. Although this is a retrospective analysis of mainly
the GUSTO-1 database involving extrapolation to the
prehospital phase, the results are provocative and sug-
gest another potential explanation for the higher
observed mortality of women with acute MI: higher risk
men may have died before hospitalization, leaving a rel-
atively higher proportion of high-risk women in the
study population.

Rieves et al considered whether there was a delay in
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presentation and treatment in women because some have
claimed that women do not present with the same symp-
toms as men and thus either delay themselves or are mis-
diagnosed when initially triaged. However, time to pre-
sentation and treatment was not different by age or gen-
der in these two trials. This agrees with our own data in
men and women in three ethnic groups (Anglo, Hispan-
ic, and Native American), where we observed no differ-
ence in presenting symptoms among these groups. Of
course, they could not exclude the possibility that some
women may not have presented at all, but that would be
true for men as well.

Other information tends to support their claim that
men may have died suddenly before reaching the hospi-
tal in greater numbers than women. Although cause of
death was not recorded in GUSTO, more men under-
went defibrillation than women (43% vs 32%). Also,
other studies of MI survivors have shown a higher inci-
dence of inducible ventricular arrhythmias in men as
compared to women. Of interest, the incidence of car-
diogenic shock was not different between the two gen-
ders in GUSTO. These data support the concept that men
are more prone to sudden early death, but not later
deaths due to pump failure.   ❖

Cost-Effectiveness of
Catheter Ablation for
Ventricular Tachycardia
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Catheter ablation is a reasonable alterna-
tive for VT patients who have ICDs yet have a need for
frequent therapy.

Source: Calkins H, et al. Circulation 2000;101:
280-288.

This study was designed to evaluate the cost-
effectiveness of catheter ablation compared to amio-

darone therapy in patients with implantable cardioverter
defibrillators (ICDs) and sustained monomorphic ven-
tricular tachycardia (VT) who experience frequent VT
episodes or shocks. Most of the data were collected dur-
ing a multicenter prospective, randomized clinical trial
of a new catheter ablation system (Chilli Cooled Abla-
tion System, Cardiac Pathways Corporation, Sunnyvale,
Calif.). This system irrigates the catheter tip to prevent
local heat build-up, thus permitting larger lesions.
Patients with previously implanted ICDs were eligible to

participate in the trial if they had documented sustained
monomorphic VT with two or more episodes during the
two months before enrollment. In the study, catheter
ablation demonstrated that 72% of patients who under-
went the procedure experienced a greater than 75%
reduction in VT episodes or ICD shocks at two months.
Fifty-five percent of the patients who underwent ablation
had no recurrent VT at six months. The study collected
data concerning ablation-related major adverse events,
and clinical and adverse events during follow-up and
quality-of-life data.

Cost utility analysis was performed to adjust for quali-
ty of life during follow-up. Calkins and colleagues devel-
oped a decision-analytic Markov model to simulate the
five-year clinical, economic, and quality-of-life outcomes
associated with catheter ablation vs. medical therapy in a
hypothetical cohort of ICD patients with recurrent VT. In
a Markov model, patients move at one-month intervals
between one of 24 health states that reflect the two treat-
ment alternatives and associated outcomes. The probabil-
ities for moving from one health state to another were
derived from data from the trial combined with the opin-
ion panel based on a comprehensive literature review.
Quality-of-life data were obtained from the Medical Out-
come Study 36-item Short Form Health Survey (SF-36)
obtained as part of the catheter trial. Actual medical costs
were obtained using standard techniques and adjusted for
1998 values. Finally, sensitivity analyses were performed
to determine the consequences of changes in any of the
variables included in the models.

Catheter ablation was more expensive than amio-
darone therapy, with a mean total cost of $21,795 vs.
$19,000 ± $75. However, since there was less late VT,
the mean total quality-adjusted life-years saved were
2.78 with catheter ablation vs. 2.65 with amiodarone.
This yields an incremental cost with catheter ablation of
$2720 for an incremental quality-adjusted life-year of
0.13 years and an incremental cost per quality-adjusted
life-year gained of $20,923.

Calkins et al conclude that catheter ablation is a rea-
sonable alternative for VT patients who have ICDs yet
have a need for frequent therapy.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
One of the requirements for developing or gaining

FDA approval of a new catheter ablation system is to
prove its effectiveness in both an absolute sense and in
relationship to other available therapies. One of the
potential benefits of catheter ablation is to reduce long-
term costs as well as to decrease morbidity due to
recurrent VT. This study shows that catheter ablation
offers some advantages over drug therapy in ICD
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patients with frequent episodes of VT. Although this
study deals with a relatively narrow population, it is
one that is becoming more frequently encountered as
ICD use increases.

The study deals with an artificial situation, however.
The major cost associated with amiodarone relates to
its lack of efficacy and its potential for toxicity. Howev-
er, in real practice, there is nothing to prevent patients
from being started on amiodarone. If they are effective-
ly treated without side effects, they can just continue on
that drug. Catheter ablation would then be withheld as
a second option in those patients, with little loss in
terms of patient morbidity or cost. The major cost for
these patients would be related to the ICD implant
itself. Since both groups of patients in the study had
ICDs, the cost advantage of catheter ablation presented
here seems relatively minor.

More interesting is the brief analysis Calkins et al pre-
sent about a theoretical group of patients with good ejec-
tion fractions and well-tolerated VT. These patients
would not have ICDs. The problem here is that in
patients with structural heart disease, it is hard to guaran-
tee that only a single ventricular tachycardia will be
encountered over the life span of the patient. Thus, the
nonspecific protection offered by the ICD may be
important in case of the development of new and more
dangerous arrhythmias.

Despite its limitations, this paper is an interesting
example of the use of cost-effectiveness analysis to
assess competing medical strategies. If new technology
allows higher success rates with ablation, we can
expect to see even greater advantages with the catheter
approach.   ❖

CME Questions
14. The most powerful predictor of the development of severe

mitral regurgitation in patients with mitral valve prolapse is:
a. high blood pressure.
b. obesity.
c. age.
d. males.

15. In diabetics older than age 55 with one additional major coro-
nary artery disease risk factor, the ACEI ramapril:
a. reduced the incidence of nephropathy.
b. decreased blood pressure significantly.
c. improved glucose control.
d. reduced cardiovascular endpoints.

16. Syncope while driving:
a. can be vasovagal.
b. is almost always ventricular tachycardia.
c. usually results in the death of the driver.
d. rarely causes property damage.

17. The higher death rate of women with acute myocardial infarc-
tion in clinical trials is likely due to:
a. inadequate treatment of women.
b. prehospital death of high-risk men.
c. atypical symptoms in women.
d. more cardiogenic shock in women.

18. The most powerful predictor of sudden death in heart failure
patients is:
a. PVCs on AECG.
b. salvos of PVCs on AECG.
c. nonsustained VT on AECG.
d. ejection fraction.

19. Catheter ablation for frequent VT episodes in patients with
implanted defibrillators:
a. reduces recurrent VT by 90%.
b. abolishes recurrent VT for six months.
c. is cost effective.
d. is ineffective.

Readers are Invited . . .
Readers are invited to submit questions or comments on

material seen in or relevant to Clinical Cardiology Alert.
Send your questions to: Michelle Moran—Reader Ques-
tions, Clinical Cardiology Alert, c/o American Health Con-
sultants, P.O. Box 740059, Atlanta, GA 30374. Or, you can
reach the editors and customer service personnel for Clini-
cal Cardiology Alert via the Internet by sending e-mail to
michelle.moran@medec.com. We look forward to hearing
from you.   ❖
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