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

Synopsis: In patients with refractory angina who were not candi-
dates for percutaneous or surgical revascularization, transmyocar-
dial revascularization resulted in more relief of angina, increased

freedom from cardiac events, and a better quality of life.

Sources: Frazier OH, et al. N Engl J Med 1999;341:1021-1028;
Allen KB, et al. N Engl J Med 1999;341:1029-1036.

In the april 1999 Clinical Cardiology Alert, we reported the
disappointing results of a randomized controlled trial of surgical

transmyocardial revascularization (TMR) and speculated that per-
haps catheter-based systems would be the answer (Schofield PM, et
al. Lancet 1999;353:519-524). However, two studies were reported
in a recent issue of the New England Journal of Medicine of success-
ful results with surgical TMR. Of note, one study used carbon diox-
ide laser and one used holmium laser. Both were prospective ran-
domized trials in refractory angina patients who were not candidates
for percutaneous or surgical revascularization. Patients were ran-
domized to surgical TMR or medical therapy. Both studies required
documented ischemia and a left ventricular ejection fraction greater
than 20%. Also, both studies allowed medically randomized patients
who developed angina refractory to intravenous medications to cross
over to TMR. End points in both studies included angina severity,
exercise thallium imaging, and quality of life over 12 months.

The CO2 laser study (Frazier and colleagues) randomized 192
patients and 60 of 101 initially assigned to medical therapy crossed
over to TMR. After one year, angina class was significantly
improved in 72% of TMR patients and 13% of the medical patients,
(P < 0.001) as was quality of life (38% vs 6%; P < 0.001). The
number of thallium scan nonischemic segments increased 20% with
TMR and fell 27% in medical patients (P = 0.002). Hospitalizations
for unstable angina occurred in 2% of TMR patients in one year vs.
69% of medical patients (P < 0.001). Perioperative mortality was
3% with TMR. One-year survival was 85% in the TMR group and
79% in the medical patients (NS).

The holmium laser study (Allen and colleagues) randomized 275
patients and 46 of the 143 medical patients (32%) crossed over to
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TMR. Significant reductions in angina occurred in 76%
of the TMR patients vs. 32% of the medical patients (P
< 0.001). Although survival at one year was not differ-
ent (84 vs 89%), survival free of cardiac events was bet-
ter with TMR (54% vs 31%; P < 0.001). Exercise toler-
ance was better after TMR (5 MET vs 4 MET; P =
0.05), as was quality of life score (21 vs 12; P = 0.003).
However, myocardial perfusion by thallium scintigra-
phy was not different between the two groups and peri-
operative mortality was 5%.

Both studies concluded that in patients with refractory
angina who were not candidates for percutaneous or sur-
gical revascularization, TMR resulted in more relief of
angina, increased freedom from cardiac events, and a
better quality of life. One study concluded that myocar-
dial perfusion was also improved (CO2 laser study).

■ COMMENT BY MICHAEL H. CRAWFORD, MD
These two studies represent a significant advance

since the negative results of the previous controlled
study (Lancet 1999). Also, they dispel the notion that
CO2 laser is better than other types since their results
were similar. The major difference between these studies
and the Lancet study is that the patients were sicker in
these studies: 70-100% were excluded in the Lancet
study. Perhaps unstable patients stand to gain more from
TMR. Although there was no difference in exercise tol-

erance at 12 months in the Lancet study, angina frequen-
cy, hospitalization, and use of medications decreased
with TMR vs. medical therapy. Also, fixed defects on
thallium scintigraphy remained stable after TMR but
increased in the medical group, suggesting scarring of
ischemic areas since there was no change in total
defects. Thus, taken together, these three studies suggest
benefit for highly selected patients for TMR.

The real concern is whether this is just another
Vineberg operation and we are observing the placebo
effect of cardiac surgery. This cannot be answered unless
a sham operation control group is included in the next
study, which is unlikely. This raises the issue of mecha-
nism of any benefit. Originally it was thought that these
channels would stay open and create a reptilian heart
with sinusoids for perfusion of the myocardium, hence
the idea that CO2 laser was better because the channels
were cleaner with it. Now we know the channels close.
So what is the benefit? Perhaps denervation is the mech-
anism. This would explain the decrease in angina, but
not the reduction in fixed defects in one study and
improved perfusion observed in another study. The most
popular explanation now is that these laser channels
stimulate angiogenesis.

Another concern is the initial mortality associated with
surgery and the lack of survival gain in these small stud-
ies. In the CO2 laser study, it was noted that if surgery
was delayed, two weeks mortality decreased from 3% to
1%. In the holmium laser study, it was noted that mortali-
ty for the last 100 patients decreased from 5% overall to
2%. Thus, careful management of these sick patients may
make perioperative mortality acceptable.

Another limitation to these studies is the allowance of
crossovers to TMR. Naturally it was high (30-60%)
because the patient had to be medically refractory to be
candidates for the studies. However, in both studies the
crossover group did almost as well as the TMR groups
and better than the medical group.

Morbidity was not inconsequential in the TMR
groups: ventricular tachyarrhythmias in 8% of the CO2

laser patients and 12% of the holium laser patients; heart
failure in 11% and 4%; and myocardial infarction in 7%
and 6%, but does not appear excessive vs. bypass
surgery. Complications were similar in the crossover
groups despite their acuity.

What about the catheter-based approach, percutaneous
myocardial revascularization (PMR)? Although still being
studied, its development was hampered by difficulty in
directing the laser beam by catheter in the beating heart. A
new system has now been developed with better steering
capabilities called directed myocardial revascularization
(DMR). This field, like most, is a moving target. At this
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point, TMR appears more promising, PMR has faded, but
DMR raises hopes for a percutaneous approach.   ❖

Amiodar one for Resuscita -
tion of Car diac Arrest
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Amiodarone improves the probability of
admission to the hospital after failure of initial
resuscitation in victims of out-of-hospital cardiac arrest.

Source: Kudenchuk PJ, et al. N Engl J Med 1999;
341:871-878.

It has not been conclusively shown that
antiarrhythmic drugs during cardiopulmonary resusci-

tation improve outcome. Kudenchuk and colleagues con-
ducted a randomized, double-blind, placebo-controlled
trial using intravenous amiodarone in patients with out-
of-hospital cardiac arrest. Victims of cardiac arrest were
initially treated by first responders who initiated basic life
support measures including the delivery of shocks using
an automatic external defibrillator. Adults with nontrau-
matic out-of-hospital cardiac arrest could be included in
the study if ventricular fibrillation or pulseless ventricular
tachycardia was still present after three or more precor-
dial shocks had been delivered, if intravenous access had
been established, and if a paramedic team with study
drug arrived on the scene. At this point, patients under-
went endotracheal intubation and received 1 mg of epi-
nephrine intravenously according to the standard
advanced cardiac life support protocol. Eligible patients
then were randomly assigned to receive either 300 mg of
intravenous amiodarone or its diluent, polysorbate 80, as
placebo. The primary end point for the study was admis-
sion to the hospital with a spontaneously perfusing
rhythm. This was defined as a rhythm and blood pressure
sufficiently stable to allow assignment to an inpatient
hospital bed. Deaths in the emergency room were not
considered to have been admissions to the hospital. Sec-
ondary end points were adverse effects, number of
shocks required after the administration of amiodarone or
placebo, duration of resuscitation, survival to discharge,
and functional neurologic status at discharge.

Fifteen hospitals participated in the study. During the
study period (November 1994-February 1997), 3954
consecutive patients without a possible cardiac arrest
were considered for enrollment in the trial. A total of 504
patients were appropriately randomized and received
either amiodarone or placebo. The group was predomi-

nantly male, with a mean age of 66 years. Slightly more
than 70% of the arrests were witnessed and approxi-
mately 60% of the patients received bystander cardiopul-
monary resuscitations. The initial cardiac arrest rhythm
was ventricular fibrillation in 83% of the study patients.
The remaining patients either had asystole or pulseless
electrical activity converting to ventricular fibrillation or
had pulseless ventricular tachycardia. Arrival time for
first responders was similar between the two groups (4.4
minutes), as was arrival time for paramedics (8.6 min-
utes). However, time to administration of study drug was
approximately 21 minutes because of the previous resus-
citation efforts.

An average of five shocks were delivered before the
administration of amiodarone or placebo. Twenty-one per-
cent of the patients had transient return of spontaneous cir-
culation before administration of study drug. Bradycardia
requiring treatment occurred in about one-fifth of the
patients before study drug administration.

Of the 544 patients in the study, 197 (39%) survived
to be admitted to the hospital. Admission to the hospital
was more likely among recipients of amiodarone (44%
vs 34%; P = 0.03). After adjustment for relevant clinical
factors, the risk ratio for survival to admission to the hos-
pital favored amiodarone by a factor of 1.6 (95% confi-
dence interval, 1.1 to 2.24; P = 0.02). Patients whose car-
diac arrest was due to ventricular fibrillation were more
likely to survive to be admitted to the hospital than were
those whose initial rhythm was asystole or pulseless
electrical activity (44% vs 14%). Early transient return
of spontaneous circulation was also a predictor of sur-
vival. After admission to the hospital, patients were man-
aged by their physicians with conventional methods. A
total of 67 patients (13%) were discharged alive from the
hospital. One hundred seventeen of the patients admitted
to the hospital never regained consciousness. There was
no difference in survival to hospital discharge between
the amiodarone and placebo groups (13.4% vs 13.2%).
However, 35 of the 67 patients discharged after treat-
ment resumed independent living or returned to their
former employment after discharge.

Kudenchuk et al conclude that amiodarone improved
the probability of admission to the hospital after failure
of initial resuscitation in victims of out-of-hospital car-
diac arrest. They also propose that further studies with
amiodarone in this setting are indicated.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
Although antiarrhythmic drugs are frequently used in the

setting of cardiac arrest, no study has shown benefit with
such therapy. In part, this is due to the difficulty in perform-
ing randomized clinical trials in out-of-hospital cardiac
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arrest. However, the limited data available have not shown
benefit with lidocaine, bretylium, or other antiarrhythmic
drugs. The present  study that used amiodarone can be
interpreted in several ways. An optimistic interpretation
would be to say that a single dose of amiodarone in the set-
ting of refractory cardiac arrest demonstrated an improve-
ment in the survival rate to hospital admission. A conserva-
tive interpretation would say that survival to hospital dis-
charge was not affected by drug therapy. In the later inter-
pretation, the use of amiodarone only increased hospital
admissions and costs without producing significant patient
benefit. The real value of this paper probably lies some-
where in between. Amiodarone did produce a change in the
primary end point of the study. However, amiodarone was
administered relatively late during the resuscitation. The
data suggest that earlier, more aggressive administration is
worthy of study since this is the time in which real effects
on long-term survival would be most likely.

The mechanism by which amiodarone produced its
effect is unknown. A single dose of intravenous amio-
darone probably results in relatively little change in the
repolarization properties of the ventricle. In other studies,
one of the first effects seen with intravenous amiodarone
has been noncompetitive beta adrenergic blockade. Some
authorities have recommended use of intravenous beta
blockers to prevent early recurrence of ventricular fibrilla-
tion after an initial defibrillation. Thus, it is possible that
some of the effects seen with amiodarone in this study are
due to just beta blockade. In that case, use of intravenous
beta adrenergic blockers would be easier and less expen-
sive than adding amiodarone to the resuscitation algorithm.

Studies in out-of-hospital cardiac arrest victims are
difficult both from a logistical and an ethical standpoint.
However, it is clear that further studies need to be done.
This paper by Kudenchuk et al should encourage further
clinical trials in this important field.   ❖

Interruption of the Renin-
Angiotensin Access
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Combination therapy with candesartan
and enalapril was the most effective approach with
respect to remodeling and neurohormones.

Source: McKelvie RS, et al. Circulation 1999;100:
1056-1064.

The randomized evaluation of strategies for
Left Ventricular Dysfunction (RESOLVD) Trial pilot

study was reported at the annual American Heart Associa-
tion meeting one year ago and has finally been published.
This controversial study assessed the effects of an
angiotensin II receptor blocker (ARB) (candesartan) and
an angiotensin converting enzyme (ACE) inhibitor,
enalapril, and their combination in almost 800 individuals
with heart failure. RESOLVD was a relatively short-term
study of 43 weeks duration that was not powered to look at
major morbidity and mortality results. It was a multicenter,
double-blind, randomized parallel trial of 768 patients with
an ejection fraction of less than 40%, NYHA class II-IV;
most were in functional class II. They were evaluated by
serial six-minute walk test, echocardiographic left ventric-
ular function and volume data, neurohormones, and quali-
ty of life/functional class assessment at weeks 17 and 43.
Patients had to terminate a six-minute walk distance in less
than 500 meters. All individuals were submitted to a run-in
period with enalapril, candesartan, and the combination.
Three groups were studied: candesartan, 327 subjects;
enalapril, 109 subjects; and the combination, 332 subjects.
There was no placebo group. In addition, candesartan
patients were individually randomized to three dosing
strategies—4, 8, and 16 mg daily; the enalapril group
received 10 mg bid; and combination patients received
enalapril, 10 mg bid plus candesartan 4 or 8 mg.

The external safety and efficacy monitoring commit-
tee stopped the trial early because of a differential mor-
tality in the candesartan group vs. enalapril. The
enalapril patients had a mortality of 3.7%, the candesar-
tan patients 6%, and the combination group 8.7%. Con-
gestive heart failure (CHF) hospitalizations included
10.7% for candesartan, 3.7% for enalapril, and 7.2% for
the combination. The combination of death plus CHF
hospitalization was roughly 2.5 times higher for the
combination group than for enalapril alone (15.1% vs
6.4%). No available data in the literature or from other
ARB trials have suggested an adverse result with an
ARB, but the study was terminated against the wishes of
the investigators. Nevertheless, this occurred only six
weeks prior to the scheduled trial termination, and 90%
of the entire cohort had completed all visits at the time of
termination; approximately 9% of patients had a short-
ened follow-up by a mean of 16 days. The results of the
trial indicated no differences among the groups for the
six-minute walk distance, with no improvement over
baseline. Left ventricular function showed a trend
toward an increase in ejection fraction for the combina-
tion patients at the highest dose of candesartan plus
enalapril. LV volumes increased with candesartan and
enalapril, although there was no significant change for
the combination patients at 43 weeks. Neuro-hormonal
levels demonstrated a rise in renin in all groups; ANG II
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increased markedly with candesartan alone and less with
combination therapy. Aldosterone declined in all groups,
as did norepinephrine and epinephrine levels. Pro-ANP
and BNP levels showed declines. There were no signifi-
cant differences among the three groups for NYHA,
functional class, or quality-of-life scores at 18 or 43
weeks. There were no significant differences in mortality
or morbidity among the three groups.

McKelvie and colleagues conclude that candesartan
has a similar effect to enalapril on the walk test, ventric-
ular function, and clinical status. Of interest, only the
combination group demonstrated prevention of left ven-
tricular remodeling and the most effective suppression of
aldosterone and BNP. Few adverse effects were noted
and were not different among the treatment groups.
McKelvie et al concluded that combination therapy was
the most effective approach with respect to remodeling
and neurohormones. In no group was there a significant
increase in neurohormonal activation. Aldosterone
declined the most and renin increased the most with
combination therapy; this suggests that “more complete
blockade of the renin-angiotensin-aldosterone system
was achieved.” Furthermore, the 8 mg dose of candesar-
tan was shown to be the most effective.

There is a problem with the major clinical event differ-
ences among the groups. The enalapril group was only 109
patients and the mortality was much lower than would be
expected in a cohort of similar heart failure patients. McK-
elvie et al conclude that “the RESOLVD study should not
be viewed as being reliable in estimating the effects of can-
desartan or candesartan plus enalapril vs. enalapril alone
on clinical outcomes.” They also conclude that candesartan
was as effective, safe, and tolerable as enalapril, and that
the combination may be more beneficial than either drug
alone in preventing LV remodeling and suppressing neuro-
hormones. In an accompanying editorial, Barry Greenberg,
MD, goes through the physiologic rationale of ACE
inhibitors and ARBs, which underlines the hypothesis that
combination therapy with both classes of drugs might be
better than either alone. Greenberg concludes that one can-
not make any definite assumptions regarding the
RESOLVD study, partly because of the relatively small
numbers of patients in this pilot study and because of the
multiple treatment regimens that make intergroup compar-
isons hazardous. In addition, some individuals were ran-
domized to a beta blocker after 19 weeks of therapy; data
were not provided. Greenberg suggests that the beneficial
effects of combination therapy on remodeling may be due
to a greater blood pressure lowering effect of both can-
desartan and enalapril together, and that the differences in
LV volumes could reflect “acute unloading effects of com-
bined therapy.” He points out that many other data sets

have indicated the prevention of remodeling with an ACE
inhibitor, unlike the findings of RESOLVD.

■ COMMENT BY JONATHAN ABRAMS, MD
This study is confusing with respect to the divergence of

hard clinical end points due to the failure of the ARB or the
ACE inhibitor to prevent left ventricular cavity expansion,
but it does suggest that combination therapy may be partic-
ularly beneficial in heart failure patients. The construct that
more complete suppression of angiotensin II will be bene-
ficial is not new. This would result in lower aldosterone
levels as well; the recent RALES Trial strongly supports
the clinical benefits of aldosterone lowering in heart failure
patients. The prevention of LV remodeling in the
RESOLVD Trial has been shown in larger trials with ACE
inhibitors alone (SAVE, SOLVD) but in this study was
seen only in the combination group.

Large trials, including VAL-HEFT and CHARM, are
currently assessing the role of combination therapy with
an ARB and an ACE inhibitor in heart failure patients.
The results are eagerly anticipated. Furthermore, other
studies, including ELITE-2, are asking the question as to
whether an ARB or an ACE inhibitor is more beneficial
in the therapy of heart failure. It is unfortunate that
RESOLVD was terminated early, as it has cast a cloud of
controversy over this trial. However, it is doubtful that
the results were significantly altered, in that at trial ces-
sation, only 10% of individuals had incomplete data and
only for a short period.

It is clear that the RESOLVD study design con-
tributed to the messiness of the data with multiple
groups (three candesartan dose arms in the ARB cohort
and two in the combination cohort). The failure to have a
placebo arm also contributes to the uncertainty of the
various data sets. The marked differences in clinical
events are unexpected and in contradistinction to the
recently published ELITE Trial comparing losartan to
captopril, which favored the ARB. For reasons already
stated, the reliability of the data is somewhat suspect
because of multiple groups and the small number of
individuals taking enalapril alone, as well as the short
duration of the study (less than 12 months).

What is the clinician to do? It would appear that
RESOLVD does support the safety of the combination
of an ARB and an ACE inhibitor. For patients with heart
failure who are not doing well on an ACE inhibitor
alone, it may be reasonable to add an ARB to attempt to
achieve a greater ANG II and aldosterone suppression
and perhaps more blunting of LV cavity expansion.
There are no solid clinical data as yet to support this sug-
gestion, however. Nevertheless, no obvious adverse
effects were found in RESOLVD with combination ther-
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apy, so that careful clinical and laboratory monitoring
would appear to allow such a strategy to be used without
serious risk. We must await the results of VAL-HEFT
and other trials to answer the hotly contested question of
whether an ARB or an ACE inhibitor is better, or
whether combination therapy is the best of all.

The efficacy of ACE inhibitors has been well shown in
heart failure, asymptomatical LV dysfunction, hyperten-
sion, and diabetes. The recently released HOPE Trial,
assessing more than 9000 patients who were treated with
ramapril or placebo, represents a major advance in under-
standing the benefits of ACE inhibitors. There was a 20-
25% reduction in all major clinical end points with ACE
inhibitor therapy. Subjects enrolled in the study had to
have coronary or peripheral vascular disease or were dia-
betics with one or more other risk factors. HOPE was not
a hypertension or heart failure trial, but asked the ques-
tion whether an ACE inhibitor would be beneficial in
patients with established vascular disease and/or who are
at high risk for cardiovascular problems.

In conclusion, an ACE inhibitor remains the mainstay
for patients with LV systolic dysfunction, whether symp-
tomatic or not. HOPE suggests that these drugs might be
appropriate for all individuals with vascular disease, irre-
spective of LV function and hypertension. Clearly, dia-
betics should be considered for an ACE inhibitor if they
have a significant vascular disease risk factor profile.
The ARB story is promising but less well supported by
clinical trial data.   ❖

Dofetilide in P atients with
Cong estive Hear t Failure
A B S T R A C T  & C O M M E N T A R Y

Synopsis: Dofetilide has no beneficial effect on total
mortality among patients with congestive heart failure.

Source: Torp-Pedersen C, et al. N Engl J Med 1999;
341:857-865.

In this article, torp-pedersen and associates
report the results of the Danish Investigations of

Arrhythmia and Mortality on Dofetilide in Congestive
Heart Failure (DIAMOND-CHF) Trial. A total of 1518
patients with advanced heart failure and left ventricular
dysfunction were recruited from 34 participating hospitals
in Denmark. Patients were randomly assigned to treatment
with either dofetilide, a new class III antiarrhythmic drug,
or placebo. Patients were hospitalized for the first three
days of therapy. The initial dofetilide dose was 500 g bid

for patients in sinus rhythm and 250 g bid for patients in
atrial fibrillation. After enrollment of 288 patients, the pro-
tocol was changed and subsequently the initial dosage was
based on creatinine clearance. If the creatinine clearance
was greater than 60 mL/min, the dose was 500 g bid. If
between 40-60 mL/min, the dose was 250 g bid. If
between 20-40 mL/min, a single 250 g daily dose was
used. The primary end point was all-cause mortality. In the
prespecified atrial fibrillation subgroup, effects of
dofetilide conversion rates and hospitalizations were
important secondary end points.

Dofetilide had no significant effect on mortality. During
a median follow-up of 18 months, 41% of the dofetilide
patients and 42% of the placebo patients died. Among the
atrial fibrillation patients, dofetilide resulted in conversion
to sinus rhythm in 12% vs. 1% on placebo. If patients were
either pharmacologically or electrically converted at any
time, dofetilide was more effective for maintaining sinus
rhythm. New atrial fibrillation developed less frequently
during dofetilide therapy. Dofetilide decreased the hospi-
talization rate among treated patients with both sinus
rhythm and atrial fibrillation at baseline.

The only adverse reactions more common during
dofetilide treatment were QT prolongation and torsade de
pointes. QT prolongation led to discontinuation of study
drug in 14 dofetilide patients vs. only three placebo patients.
Twenty-five cases of torsade de pointes were noted in the
dofetilide group vs. none in the placebo group. Of these, 15
episodes required cardioversion and two were fatal. Nine-
teen of 25 (76%) occurred during the initial in-hospital load-
ing period. Using the initial unadjusted dose of 500 g bid, the
rate of torsade de pointes was 4.8%. After the dosage adjust-
ment was included in the protocol, this rate fell to 2.9%.
Female gender and class III or IV heart failure were risk fac-
tors for development of proarrhythmia.

Torp-Pedersen et al conclude that dofetilide has no ben-
eficial effect on total mortality among patients with con-
gestive heart failure. However, among patients with heart
failure and atrial fibrillation, dofetilide may help restore
and maintain sinus rhythm and reduce the need for repeat
hospitalization. Although dofetilide may produce torsade
de pointes, careful dosage adjustment during initiation of
therapy with in-hospital monitoring can lower the risk to
the patient.

■ COMMENT BY JOHN P. DiMARCO, MD, PhD
Dofetilide is a new antiarrhythmic drug that has

recently been approved by the FDA for use in patients
with atrial fibrillation. The data from the DIAMOND-
CHF Trial and a similar study in patients with recent
myocardial infarction (DIAMOND-MI) provided impor-
tant evidence in support of this decision.
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Atrial fibrillation is common among patients with heart
failure and its prevalence increases with heart failure sever-
ity. The independent effect of atrial fibrillation on mortality
in heart failure is controversial but all agree atrial fibrilla-
tion complicates management of heart failure patients.
Atrial fibrillation may worsen heart failure in several ways:
inappropriate and irregular ventricular rates, loss of atrial
contractility, and increased thromboembolic risk. As heart
failure worsens, control of ventricular rate and restoration
and maintenance of sinus rhythm become more difficult.

Data from studies with class I antiarrhythmic drugs
have suggested an increased mortality among patients with
atrial fibrillation and heart failure (J Am Coll Cardiol
1992;20:527-532). In a large trial in patients with heart
failure, amiodarone resulted in favorable antiarrhythmic
effects in patients with atrial fibrillation even though there
was no overall survival benefit (Circulation 1998;98:2574-
2579). The data in this paper are similar, suggesting a neu-
tral overall effect of dofetilide but some benefit in the atrial
fibrillation subgroup.

However, it is important to remember that DIA-
MOND-CHF was not a trial designed to study the man-
agement of atrial fibrillation. An aggressive approach to
drug loading and cardioversion was not required by the
trial protocol. We can only speculate whether a more
systematic attempt to restore and maintain sinus rhythm
would have produced greater or lesser benefit.

Like other agents that prolong repolarization, dofetilide
can produce torsade de pointes. It appears that careful
monitoring of dosage, renal function, and ECG parame-
ters can reduce this risk. However, even the rate of 2.9%
seen later in the study is significant and considerable cau-
tion will have to be exercised when using dofetilide in
high-risk patients.   ❖

Obesity is a Pr oblem!
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A BMI between 20-25 is optimal and is asso-
ciated with the longest survival for any causes of death.

Source: Calle EE, et al. N Engl J Med 1999;341:
1097-1105.

The relationship between excessive body weight
and mortality is problematic. In addition to the ques-

tions of the optimal weight at different ages and gender,
there has been the suggestion of a U-shaped curve regard-
ing body weight with respect to survival; the latter has stim-
ulated much discussion regarding the potential downside of
being underweight or lean, perhaps due to unrecognized

medical conditions. The Cancer Prevention Study II, a
prospective study of mortality among U.S. men and
women, initiated in 1982 by the American Cancer Society,
recently reported 14-year follow-up data. By 1996, 20% of
the entire cohort of 457,785 men and 588,369 women had
died. All participants were divided into 12 categories of
body mass index (BMI). The primary end points were all-
cause death as well as cardiovascular disease mortality.
Smoking history, status of disease at entry, and race and
gender were examined. The results indicate a relationship
between increasing BMI and mortality that differed by
smoking status and the presence of any disease. Obesity
was more strongly associated with decreased survival in
nonsmokers and in  those without a disease history. Lean-
ness was most strongly associated with decreased survival
in smokers with a history of disease. Intermediate survival
was noted for smokers without a history of disease and for
nonsmokers with concomitant disease. At a BMI of 28 and
higher, the relative risk of death began to increase most
steeply for the nonsmokers without a history of disease. The
highest mortality rates occurred in obese men, with a rela-
tive risk of 2.7 vs. 1.9 in women. There was a small increase
in risk in the leanest men and women. The nadir of the BMI
curves and mortality was at a BMI between 23.5 and 25 in
men and 22.0 and 23.4 in women. In nonsmokers without a
disease history, the association between a high BMI and
increased mortality was stronger in whites than in blacks.
BMI and cancer death demonstrated a positive relationship;
there was no elevation in risk among lean individuals for
cancer. The cardiovascular curves were U-shaped; there
was no increased risk of dying in lean men and women. A
high BMI was predictive of death from cardiovascular dis-
ease; it was greater in men (relative risk 2.9) than in
women; risk began to increase at a BMI of more than 25 in
women and 26.5 in men. The relative risk associated with
high BMI diminished with increasing age. Overall death
rates increased throughout the range of moderate to severe
overweight in both men and women, less so in blacks and
particularly black women (about one-third lower than white
women). Cancer deaths increased by 40-80% in the heavi-
est groups of men and women, without a concomitant
increase risk in lean subjects. Calle and associates conclude
that a BMI between 20 and 25 for men and women of all
ages is optimal and is associated with the longest survival
for any causes of death. “These data offer support for the
use of a single recommended range of body weight
throughout life.”

■ COMMENT BY JONATHAN ABRAMS, MD
These data, while not surprising, are of great interest

because of the enormous size of the study population (> 1
million) and the long-term (14-year) follow-up. That
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approximately one-third of American adults meet WHO
criteria for a grade 1 overweight (BMI 25-30) and 22% are
even more overweight confirms that obesity is a substantial
health problem. Only 8% of the adults in the United States
have a BMI less than 20. The health care burden of a high
BMI is well demonstrated in this study. It is unclear why
blacks carry a lower burden of mortality for comparable
degrees of obesity; however, it must be stressed that mod-
erate to high levels of BMI are adverse for all causes of
death unrelated to age, gender, or ethnicity. This study did
not include coronary artery risk factor measurements; one
cannot conclude that increase in mortality among the
healthy overweight was related to coronary events,
although this is likely. Obesity is associated with insulin
resistance or the “metabolic syndrome,” which includes
dyslipidemia, hypertension, impaired glucose tolerance,
and overt diabetes. For high-BMI individuals, particularly
nonsmokers without disease, the BMI curves in this study
are truly alarming.   ❖

Corrections
Please note the following corrections to the “Reperfu-

sion Strategies in Elderly Patients with Acute MI: Angio-
plasty is the Winner” article from the September 1999
issue. In the second paragraph, please add, “the entire data-
base of the 80,351 subjects did not receive. . . .” On page
66, 2nd column, 4th line, “11.8% vs. 17.2% with none (not
more). On page 66, column 2, paragraph 2, line 6, sheer
(not shear).   ❖

CME Questions
24. Angiotensin receptor blockers are clearly indicated for:

a. heart failure.
b. post-myocardial infarction.
c. diabetic nephropathy.
d. hypertension.

25. In heart failure patients, dofetilide treatment:
a. prevented atrial fibrillation.
b. prevented ventricular tachyarrhythmias.
c. prevented torsade de pointes.

26. Field use of amiodarone in refractory ventricular tachyarrhyth-
mia patients resulted in:
a. increased survival to hospital discharge.
b. increased survival to hospital admission.
c. improved neurologic outcomes.
d. increased one-year survival.

27. Surgical transmyocardial revascularization results in:
a. relief of angina.
b. reduced cardiac events.
c. better quality of life.
d. All of the above

28. Nonsmoking, healthy, significantly overweight men and women
have a lower mortality rate related to BMI than smokers.
a. True
b. False
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