
Late Breaking Trials
From the American College of Cardiology Meeting,

March 6-9, 2005.

C O N F E R E N C E  C O V E R A G E

Seven trials comparing drug eluting stents to each other
or bare metal stents were presented. In general, they showed that

drug eluting stents were superior to bare metal stents, but among the
drug eluting stents, the data favored sirolimus eluting stents.

ISAR-Diabetes
Dr. Adnan Kastrati from Munich, Germany, presented this study

comparing the Cypher (Johnson and Johnson) sirolimus eluting
stent to the Taxus (Boston Scientific) paclitaxel eluting stent in 250
diabetic patients. The primary end point of lumen loss was .43mm
with the sirolimus stent (Cypher) and .67mm with the paclitaxel
stent (Taxus). The angiographic restenosis rate was 6.9% Cypher
and 16.5% Taxus. Mortality at 9 months was 3.2% Cypher vs 4.8%
Taxus. The investigators concluded that drug eluting stents are more
effective than bare metal stents for preventing restenosis, but the
sirolimus eluting stent was more effective than the paclitaxel elut-
ing stent in preventing restenosis in diabetic patients.

REALITY
Dr. Marie-Claude Morice from Paris, France, reported on this

study, which compared the Cypher stent to the Taxus stent in 1386
patients, of whom 28% were diabetics and had 1 or 2 de novo lesions
in 1 artery, 2.25 to 3mm in diameter. Both stents were safe and effec-
tive, since there was no difference in major adverse cardiovascular
events (MACE) or restenosis at 8 months (11 vs 10%%). However,
all angiographic parameters favored the Cypher. Also, 30-day in-stent
thrombosis was 0.4% with the Cypher and 1.8% with Taxus, P = .02.
Dr. Morice concluded that the observed safety difference between the
2 stents will require further study.

SIRTAX Trial
Dr. Stephan Windecker presented the results of this study, which

compared the safety and efficacy of the Cypher and the Taxus stents
in 1012 patients; 49% chronic stable angina, 51% unstable angina,
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and 22% acute myocardial infarction. The primary end
point of 9-month MACE was 6.2% Cypher vs 10.8%
Taxus, P = .009. The secondary end point of target lesion
revascularization (TLR) was 4.8% Cypher and 8.3%
Taxus, P < .025, and angiographic restenosis was 3.2%
Cypher and 7.6% Taxus, P = .013. The investigators con-
cluded that angiographic and clinical end points were
superior with the Cypher stent.

TAXUS 5
Dr. Gregg Stone from Colombia University in New

York, NY, reported the results of this study compar-
ing the Taxus stent to a bare metal stent (BMS) in
1156 patients with mainly single vessel lesions of 10-
46mm length in arteries 2.25-4mm wide; one third
had long lesions requiring overlapping stents, and
30% were diabetic. MACE at 30 days were equal in
both groups, and there were no deaths. The primary
end point of TLR was 8.6% Taxus vs 15.7% BMS.
Stent thrombosis occurred in 4 patients in each
group, but in-stent restenosis was reduced from 32%
to 16% by the drug eluting stent. Thirty-day MACE
was not different, but at 9 months, MACE was lower
with the Taxus stent. However, in the subgroup of
379 patients with multivessel disease, 326 of whom

had overlapping stents, 30-day MACE was 8.3% with
Taxus and only 3.3% with BMS, P < .05. The differ-
ence was driven by double the rate of nonST eleva-
tion myocardial infarctions due to side vessel occlu-
sions with Taxus vs BMS. The investigators conclud-
ed that in these complex patients, the Taxus stent is
safe and effective, but the restenosis rate is higher
than expected. Also, in small vessels with overlap-
ping stents, there are more adverse events.

ARTS 2
Earlier trials compared plain old balloon angio-

plasty (POBA) to coronary artery bypass surgery
(CABG), and showed that surgery was somewhat
better, especially in diabetics. ARTS 1 compared
CABG to BMS, and showed equivalent results.
ARTS 2 compares CABG to the Taxus stent. The pri-
mary end point of 6-month  MACE plus stroke
(MACCE) was 93.6% with Taxus, 91% with ARTS 1
CABG, and 84.7% with ARTS 1 POBA, P < .05. Dr.
Patrick Serruys concluded that despite the fact that
ARTS 2 patients were older, had more cardiovascu-
lar comorbidity, and had more 3 vessel disease with
longer more complex lesions, that the Taxus stent
was not inferior to CABG. Dr. Valentin Fuster, who
discussed the trial, commented that this was not a
randomized trial, and one third of ARTS 2 patients
got platelet glycoprotein IIb/IIIa agents, whereas,
none got them in ARTS 1.

SCANDSTENT
Dr. Henning Kelbaek presented the results of this

comparison of Cypher vs BMS in complex coronary
artery lesions. The primary end point of angiograph-
ic restenosis at 6 months was 2% for Cypher vs 32%
for BMS. Target lesion revascularization was only
4% Cypher vs 47% BMS, P < .0001. In-stent throm-
bosis was 0.6 Cypher vs 3.1% BMS. MACE at 12
months was not significantly different, but event-
free survival was 96% for Cypher and 72% for
BMS. The investigators concluded that compared to
BMS, Cypher reduced restenosis and clinical events
without increasing the risk of in-stent thrombosis in
complex coronary lesions.

ENDEAVOR 2
Dr. William Wijns presented this European trial of

a new limus molecule ABT578 coated stent (ABT) vs
a Driver BMS in 1200 patients with mainly complex
lesions. The primary end point of MACE at 9 months
was 7.4% ABT vs 14.7% BMS. Six-month angio-
graphic measures were all better with ABT. The inves-
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tigators concluded that the antiproliferative effect of
this new compound is proven, since the primary end
point was reduced 47%, compared to BMS.   ■

TNT

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

Synopsis: Intensive lipid-lowering therapy with 80 mg
of atorvastatin per day in patients with stable CHD
provides significant clinical benefit beyond that afford-
ed by treatment with 10 mg of atorvastatin per day. 

Source: LaRosa JC, et al. Intensive Lipid Lowering With
Atorvastatin in Patients With Stable Coronary Disease. 
N Engl J Med. 2005 (online edition).

The long awaited treating to new targets
(TNT) trial assessed 2 doses of atorvastatin in

10,000 subjects with established coronary artery
disease, who were followed for an average of 5
years. LDL cholesterol was targeted to a very low
level (goal of 75mg/dL), compared to a lower dose
of statin, to maintain a LDL cholesterol level of
100mg/dL. The study design and recruitment took
place well before the ATP III set a target for LDL
< 100mg/dL for patients with vascular disease or
those at high risk. More recently, the 2004 white
paper from the ATP panel suggested an LDL goal
of 70mg/dL for high risk or very high risk subjects. 

The mean baseline LDL for the entire cohort was
152mg/dL. All subjects were given open label ator-
vastatin 10mg to lower LDL to < 130mg/dL, achiev-
ing an average of 100mg/dL. Subjects were then
randomized to a low and high dose of atorvastatin,
10mg vs 80mg. The study duration was 4.9 years.
The primary end point was the first occurrence of a
major cardiovascular (CV) event. 

Results: The low dose cohort achieved a mean
LDL cholesterol of 101mg/dL (TC 178, TG 156, HDL
47); the high dose cohort a mean LDL of 77mg/dl (TC
105, TG 132, HDL 47). There was a 22% reduction of
major adverse coronary events (MACE), HR 0.78, P =
0.002, and a 25% decrease in stroke, HR 0.75, P =
0.02. The MACE rate at 4.9 years was 11% in low-
dose patients and 8.7% in the high-dose group.
Overall events rates were low. Total mortality was not
decreased; a trend for increased non-cardiac deaths

was observed, HR 1.25, P = 0.07.
Adverse Effects: There was no increase in

rhabdomyolysis or unexpectedly elevated liver
function tests.

■■ COMMENT BY JONATHAN ABRAMS, MD
The TNT results were anticipated by many, given

the emergence of other trial data supporting a
lower-is-better strategy. Thus, REVERSAL,
PROVE IT-TIMI 22, the post CABG trials, and
observational data in acute coronary syndrome pop-
ulations strongly support a target LDL well under
100mg/dL, which is achievable with aggressive
statin therapy. The study population in TNT was at
moderate risk, with a mean LDL cholesterol of over
150mg/dL and documented CAD. The actual total
risk reduction needs to be considered in this light;
the low-dose patients decreased LDL by approxi-
mately one third overall from baseline, whereas the
high-dose group reduced LDL cholesterol by 50%
from baseline. The typical LDL reduction in multi-
ple other statin trails comparing active drug to
placebo is 25-30%. The ATP-III white paper of July
2004, suggests the use of aggressive LDL lowering
in high-risk populations to a target of 70-80mg/dL.
The definition of high risk is in the eye of the
beholder. I believe that an individual who has had
an established coronary event with an LDL of 150,
is in this category. It is likely that we need to be tar-
geting LDL cholesterol to less than 80mg/dL,
rather than less than 100 in many subjects with
established vascular disease.

The study represents yet another nail in the coffin
regarding LDL lowering, particularly in high-risk indi-
viduals. Nevertheless, it is far from clear whether such
levels should be utilized in lower-risk individuals, such
as patients who start out with a relatively low LDL cho-
lesterol, or diabetics and hypertensives without overt
vascular disease, who have been shown to benefit from
low dose statin therapy without significant LDL cho-
lesterol elevation. The lack of any major adverse events
in TNT should be reassuring. Eighty mg of atorvastatin
has now been utilized in a number of studies, and
appears to be relatively safe. The patient should always
be titrated up carefully, with measurements of CK and
LFTs from tim4e to time, particularly at the highest
dose levels. The results of TNT need to be carefully
assessed by the medical community as an important
new data base supporting the concept that LDL choles-
terol levels should be as low as possible in individuals
at increased risk.   ■
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CLARITY-TIMI 28
A B S T R A C T  & C O M M E N T A R Y

Synopsis: In patients 75 years of age or younger who
have myocardial infarction with ST-segment elevation
and who receive aspirin and a standard fibrinolytic
regimen, the addition of clopidogrel improves the
patency rate of the infarct-related artery and reduces
ischemic complications.

Souce: Sabatine MS, et al. Addition of Clopidogrel to Aspirin
and Fibrinolytic Therapy for Myocardial Infarction with ST-
Segment Elevation. N Engl J Med. 2005 (online edition).

In the clopidogrel as adjunctive perfusion
Therapy trial, 3500 STEMI patients in 23 countries

given fibrinolytic therapy, ASA and heparin, were ran-
domized to clopidrogrel (C) 300 mg or placebo (P),
then 75mg daily or placebo. The primary end point was
TIMI 0-1 flow on coronary angiography at day 2-8,
death, or MI at time of angiogram. 

Results: C decreased  TIMI 0-1 flow, death, or recur-
rent MI by 36%, P = 0.000003 (22% P; 15% C), with
infarct related artery patency the major achieved end
point. At 30 days, there was a 20% decrease in CV death,
MI, and need for revascularization, P = 0.03 (P 14%; C
11.6%). No increase in serious bleeding was observed.

COMMIT/CCS 2 
The randomized, placebo-controlled trial of adding

clopidogrel to aspirin in 46,000 acute MI patients, was a
5-year study of Clopidogrel (C) 75 mg vs placebo (P) in
acute ST elevation MI, given within 24 hours in 1250
centers in China. Thrombolytic therapy was given in
50%; 70% within 12 hours. There was also an IV meto-
prolol arm (2 x 2 factorial design). 

Results: The primary end point of death, recurrent
MI, or stroke at 28 days was reduced by 9%  (10.1% P
vs 9.3% C; P = 0.002). Mortality decreased by 7% (P =
.03), recurrent MI by 13% (P = 0.02), and stroke by 14%
(NS). Again, there was no increase in major bleeding.

■■ COMMENT BY JONATHAN ABRAMS, MD
These 2 trials, involving almost 50,000 subjects with

acute STEMI, convincingly establishes early clopidogrel
therapy as being effective in improving infarct patency
and decreasing adverse clinical events, when given early
after acute STEMI. Two major issues include the dose
differential between the studies, and the absence of pri-
mary or direct angioplasty in either study. Most to all

acute MI subjects undergoing direct angioplasty receive
clopidogrel at the time of intervention, thus, the results of
CLARITY and COMMIT/CCS2 suggest that a benefit
should also accrue to all primary angioplasty patients.
Bleeding risk, however, while acceptable in these 2 trials,
would be expected to increase with early clopidogrel in
acute, with early intervention. Nevertheless, there is now
compelling evidence to include dual anti-platelet therapy
early after presentation with acute STEMI. The best ini-
tial dosage is also unclear. Does a 300mg loading dose
provide better outcomes than starting at 75mg/dL?   ■

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

Synopsis: In patients with heart failure and cardiac
dyssynchrony, cardiac resynchronization improves
symptoms and the quality of life and reduces complica-
tions and the risk of death.

Source: Cleland JGF, et al. The Effect of Cardiac
Resynchronization on Morbidity and Mortality in Heart
Failure. N Engl J Med. 2005 (online edition).

Dr. john cleland presented data from the
Cardiac Resynchronization-Heart Failure (CARE-

HF) study at the ACC meeting. CARE-HF was a multi-
center, international trial comparing standard pharma-
cologic therapy for heart failure with the combination of
standard therapy and cardiac resynchronization without
a defibrillator in patients with left ventricular systolic
dysfunction, cardiac dyssynchrony, and class III or IV
heart failure. Patients were eligible for inclusion if they
had New York Heart Association class III or IV heart
failure, despite standard pharmacologic therapy. In
addition, each had a left ventricular ejection fraction of
no more than 35%, a left ventricular and diastolic
dimension of at least 30mm, and a QRS interval of at
least 120 m/sec. Patients who had a QRS between 120
and 149 m/sec were required to meet 2 of 3 additional
criteria for dyssynchrony: an aortic pre-ejection delay
of more than 140 m/sec, an interventricular mechanical
delay of more than 40 m/sec, or a delayed activation of
the posterior lateral ventricular wall. These parameters
were assessed by an echocardiography core lab.
Patients with a major cardiovascular event within the
previous 6 weeks, those with conventional indications
for pacing or an implantable defibrillator, and those
with heart failure requiring continuous intravenous ther-
apy were excluded. The study also excluded patients
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with atrial arrhythmias. Patients were randomly
assigned to either standard pharmacologic therapy or
pharmacologic therapy plus a cardiac resynchronization
using a biventricular pacemaker. Attempts were made to
position the left ventricular lead on the lateral or the
posterolateral wall. Back-up atrial pacing was set at 60
bpm. The interventricular delay was set at 0 m/sec, and
the AV delay was echocardiographically optimized.
Patients were evaluated at 1, 3, 6, 9, 12, and 18 months,
and every 6 months thereafter. Standard medications
could be adjusted as appropriate. The primary end point
was a composite of death from any cause or an
unplanned hospitalization for a major cardiovascular
event. Patients who underwent elective heart transplan-
tation were censored 7 days after the procedure.
Emergency transplantation was counted as a death.

Hospitalizations were adjudicated in a blinded fash-
ion by an end points committee. Secondary outcome
events included death from any cause and a composite of
death from any cause and all hospitalizations. Serial
changes in several quality of life measurements were
also followed. Several echocardiographic and biochemi-
cal variables were assessed, including changes in the
severity of dyssynchrony, ventricular dysfunction, mitral
regurgitation, and terminal brain natriuretic peptide
(BNP).

The study assigned 404 patients to medical therapy
alone, and 409 patients received medical therapy plus
cardiac resynchronization. The mean follow-up duration
was 29 ± 4 months, with a range of 18-44.7 months. The
study patients had a median age of 66, and approximate-
ly three-quarters were male. Seven percent of the
patients were in New York Heart Association class IV.
Fifty-eight percent of the patients had ischemic heart dis-
ease. Forty-five percent had idiopathic dilated cardiomy-
opathy, and 17% had heart disease of other causes. The
median QRS duration was 160 m/sec, with an interquar-
tile range of 152-180. The interventricular mechanical
delay was 50 m/sec. A high percentage of patients were
on ACE inhibitors, beta blockers, high dose loop diuret-
ics, digoxin, and spironolactone in both groups.

In the cardiac resynchronization group, 82 patients
died, compared to 120 patient deaths in the medical ther-
apy group (20% vs 30%; hazard ratio 0.64, 95% confi-
dence interval 0.48 to 0.85; P less than 0.002). The prin-
ciple cause of death was classified as cardiovascular in
143 patients (71%), noncardiovascular in 34 patients
(17%), and of unknown cause in 25 patients (12%).
There were 38 sudden deaths in the medical therapy
group and 29 sudden deaths in the cardiac resynchro-
nization group. The mortality rate in the medical therapy
group was 12.6% at 1 year and 25.1% at 2 years, com-

pared with 9.7% and 18.0% in the cardiac resynchro-
nization group.

As compared with patients in the medical therapy
group, patients in the cardiac resynchronization group
had less severe symptoms and a better quality of life. At
the 18-month follow-up point, improvement in New
York Heart Association class was noted in both groups,
but the degree of improvement was greater in the cardiac
resynchronization group. At that time point, in the resyn-
chronization group, 105 patients were in New York
Heart Association class I, 150 patients were in New York
Heart Association class II, and 80 patients were in New
York Heart Association class III or IV. In the medical
therapy group, there were 39 patients in class I, 112 in
class II, and 152 in class III or IV. At both 3 and 18
months, the left ventricular ejection fraction increased,
the left ventricular end systolic volume index decreased,
and the mitral regurgitation area reduction were greater
in the cardiac resynchronization group. BNP levels were
lower among patients in the cardiac resynchronization
group.

Of the 409 patients assigned to cardiac resynchroniza-
tion, the initial implant was successful in 349 (85%). An
additional 41 patients had successful implantation on a
subsequent attempt. The median duration of hospitaliza-
tion for the initial implant was 5 days. During follow-up,
the number of adverse device or procedure related events
were noted. These included lead displacement (24
patients), coronary sinus dissection (10 patients), pocket
erosion (8 patients), pneumothorax (6 patients), and
device related infections (3 patients).

Cleland and colleagues conclude that cardiac resyn-
chronization produced favorable effects on both symp-
toms and mortality in class III heart failure patients from
all causes.

■■ COMMENTS BY JOHN P. DIMARCO, MD, PhD
Cardiac resynchronization has become an important

therapeutic option in patients with advanced heart failure
and interventricular conduction delays. The early trials
of CRT therapy typically showed a relatively short-term
improvement in symptoms and functional status, but
were not able to show an effect on mortality. The COM-
PANION trial, which compared resynchronization ther-
apy only, resynchronization plus ICD therapy and opti-
mal pharmacologic therapy showed an improved sur-
vival in the ICD group, but only a trend towards an
improvement in mortality in the resynchronization only
group. CARE-HF shows that CRT alone produces a ben-
efit in mortality.

There are several features in this trial that should be
recognized. Most of the patients had quite wide QRS
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durations. The median QRS duration was 160 m/sec. 
Although patients could enroll with a QRS duration
between 120 and 149, they had to have other measures
of ventricular dyssynchrony to enter the trial. Therefore,
we should be cautious when predicting benefit in
patients, based only on a QRS duration of greater than
120 m/sec. In addition, this trial did not include a large
number of very elderly patients. It still remains unknown
whether CRT will show comparable benefits in patients
late in life. Physicians must factor the patients’ ages into
a decision of whether or not to prescribe CRT therapy.
Finally, although all these patients had III or IV heart
failure, patients who required intravenous infusions were
not included, and renal function was relatively well pre-
served. Other centers now are beginning to report that
patients who frequently or continuously require inotrope
infusions, or who have significant renal dysfunction,
respond poorly to resynchronization. Resynchronization
should not be regarded as a rescue therapy for these
patients with very advanced heart failure.

CARE-HF is an important study. It shows that
resyncronization has an independent effect on mortal-
ity and symptoms. However, it seems unlikely that a
large number of resynchronization only devices will
be implanted. Recent changes in guidelines would
include almost all of these patients as candidates for
ICD therapy. Perhaps there will be occasional patients
in whom symptom relief is needed, but sudden death
protection may not be desirable.   ■

Pulmonary Vein Stenosis
Complicating Ablation for
Atrial Fibrillation
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Pulmonary vein stenosis is a significant
complication of atrial fibrillation ablation procedures
that can occur insidiously late after the ablation.

Source: Packer DL, et.al. Clinical Presentation,
Investigation, and Management of Pulmonary Vein Stenosis
Complicating Ablation for Atrial Fibrillation. Circulation.
2005;111:546-554.

Catheter ablation for atrial fibrillation has
become increasingly popular, but the techniques for

this procedure are still evolving. In this paper, Packer
and colleagues from the Mayo Clinic report on their

experience with pulmonary vein stenosis, one of the
most serious complications associated with catheter
ablation for AF. Packer et al identified 23 patients who
underwent catheter ablation for atrial fibrillation and
later presented with pulmonary vein stenosis. A variety
of techniques were used for catheter ablation. Most of
them involved placement of lesions at the ostia or with-
in 1 or more pulmonary veins. Twelve of the 23 patients
had undergone 2 ablation procedures, and 5 had under-
gone 3. In the 23 patients, a total of 34 pulmonary veins
developed stenosis. Symptoms were insidious in onset. 
They developed a mean of 103 ± 100 days after follow-
up. Symptoms included dyspnea on exertion (19), dysp-
nea at rest (7), and recurring cough (9). Six patients com-
plained of aching or burning chest pain. In 3 patients,
flu-like symptoms were noted. These 3 had received a
course of antibiotics without benefit. Three patients
developed hemoptysis. In most patients, physical exam-
ination and plain chest radiography was unrevealing. A
diagnosis was made with either CT imaging or trans-
esophageal echocardiography. In patients with a baseline
CT study, the diameter of the pulmonary vein at the sub-
sequent site of stenosis was initially 13 ± 3mm and, at
repeat study, had decreased to 3 ± 2mm.  The stenoses
began a mean of 1.4 ± 2.5 mm from the orifice, and
ranged in length from 7-35mm. Transesophageal echo
was utilized in 16 patients. Lesion narrowing could be
detected in 11. Flow velocities, measured from the pul-
monary veins, was increased in most patients.
Ventilation/perfusion scanning showed normal ventila-
tion, but a perfusion defect that correlated with the lesion
for all 34 stenotic veins.

Since each patient presented with symptoms, interven-
tional attempts were made to relieve the stenosis. Balloon
venoplasty, with or without stent insertion, was immediate-
ly effective for symptom relief in all patients, but was asso-
ciated with a significant complication rate. Among the 23
patients, the following procedural complications were
noted: transient ST segmental elevation in the inferior
leads and hypotension, guidewire perforation of the pul-
monary vein, pulmonary vein dissection, and embolization
of a stent to an iliac artery. Although these patients recov-
ered without need for further surgical intervention, other
than chest tube placements in 2, pulmonary vein venoplas-
ty was clearly not a low-risk procedure. In addition, 14 of
the 23 patients developed recurrent symptoms 3.2 ± 2.8
months after the initial intervention. In 13 patients, repeat
interventions were performed. In 6 of these, progressive
stenosis in an untreated segment was noted at the time of
the repeat study. Eventually, however, 15 of the 23 patients
became completely asymptomatic, but 8 patients contin-
ued with mild or moderate residual symptoms.
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Packer et al conclude that pulmonary vein stenosis is a
significant complication of atrial fibrillation ablation proce-
dures that can occur insidiously late after the ablation.
Recognition and therapy can acutely relieve patient symp-
toms but techniques to reopen the veins have significant
complication rates, and may not be successful long-term.

■■ COMMENTS BY JOHN P. DIMARCO, MD, PhD
The initial description of pulmonary vein ablation proce-

dures for patients with atrial fibrillation involve attempts to
ablate arrhythmogenic foci directly within the pulmonary
veins. Subsequently, most operators have switched their tech-
nique to place lesions either just outside the orifice of the pul-
monary veins or further back in the main body of the left atri-
um. However, pulmonary venous anatomy is often quite com-
plex, and damage to the pulmonary veins can still occur.

This paper by Packer et al illustrates some of the prob-
lems that can occur in patients who develop pulmonary vein
stenosis. Since they develop symptoms late after the proce-
dure, diagnosis is often delayed. A high degree of suspicion
is important when evaluating complaints of dyspnea, even
late after an ablation. Even when pulmonary vein stenosis
is correctly diagnosed, therapy to relieve the stenosis is not
entirely satisfactory.  Balloon venoplasty has a high rate of
recurrent stenosis, and stent placement does not eliminate
the risk for restenosis.

It seems clear that future ablation procedures of atrial fib-
rillation will hopefully leave the inner lumen of the pul-
monary veins untouched. Where exactly to place the lesions
in either the pulmonary vein antrum or further back in the left
atrium for optimal results, still remains to be determined.   ■

Arrhythmias and
Hypertrophic
Cardiomyopathy
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients with HCM exhibit a high frequency
of ventricular and supraventricular arrhythmias dur-
ing ambulatory ECG monitoring, but sudden death is
uncommon and not predicted by arrhythmias.

Source: Adabag AS, et al. Spectrum and Prognostic
Significance of Arrhythmias on Ambulatory Holter
Electrocardiogram in Hypertrophic Cardiomyopathy. J Am
Coll Cardiol. 2005;45:697-704.

In this paper, adabag and colleagues describe the
prevalence and prognostic significance of arrhyth-

mias detected by ambulatory ECG monitoring in
patients with hypertrophic cardiomyopathy (HCM). In
order to exclude tertiary referral patients who might not
be representative of all patients with HCM, Adabag et al
selected from their clinic patients, those who lived in the
region around their center in Minneapolis. Patients who
were referred for tertiary care from other centers were
excluded. Of the 296 HCM patients that were identified,
178 were identified as having at least one 24-hour
ambulatory ECG recording. These patients ranged in
age from 5 to 89 years (mean 50 ± 18 years) and 57%
were male. Almost half (48%) were in New York Heart
Association (NYHA) functional class I, but 34% were
in class II and 18% were in classes III or IV. Patients
could have either an obstructive or a nonobstructive
form of HCM. Thirty-nine (22%) patients had a left
ventricular outflow gradient greater than or equal to 30
mm/Hg at baseline. Follow-up from the time of the
ambulatory ECG recording to last contact ranged from
1 to 22 years (mean 5.5 ± 3.4 years). Cardiac medica-
tions were prescribed based on the patients’ symptoms.
At the time of the ambulatory ECG recording, 79
patients were receiving beta adrenergic receptor block-
ers, 52 verapamil, 7 disopyramide, and 4 amiodarone.
Twenty patients in the group had an implantable car-
dioverter defibrillator during the course of the study.

Ventricular arrhythmias on ambulatory ECG were
very common in the study. During the 24-hour period of
recording, 88% of the patients had greater than or equal
to 1 PVC, with 40 having greater than 200 PVCs/24
hours, and 21 greater than or equal to 500 PVCs.
Seventy-four (42%) had couplets. Fifty-six (31%) had
runs of nonsustained ventricular tachycardia (NSVT).
Of these, 18 had > 3 runs and 12 > 5 runs within the 24-
hour period. The bursts of NSVT ranged from 3 to 26
beats per minute, at an average rate of 150 bpm. NSVT
occurred more commonly in patients with advanced
symptoms (NYHA classes III or IV), and was usually
asymptomatic. Symptoms related to NSVT were report-
ed by only 2 of the 56 patients. There was no relation-
ship between the use of cardioactive drugs and the pres-
ence of arrhythmias.

In addition to the ventricular arrhythmias described
above, 67 (38%) patients had runs of a supraventricular
arrhythmia. Most of these were short runs of atrial tachy-
cardia. Atrial fibrillation was detected in 16 (9%) of the
patients, and was more common in older patients with  an
enlarged left atria and in those with advanced symptoms.
Sinus bradycardia, defined as an average heart rate less
than 60 bpm in over 24 hours, was seen in 25 (14%)
patients. In addition, 31 (17%) had first degree atrioventric-
ular block, 6 (3%) had second degree AV block, and 12
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(7%) had sinus pauses of greater than two seconds dura-
tion. The severity of left ventricular hypertrophy was asso-
ciated with an increased prevalence of NSVT, but a
reversed pattern was seen for supraventricular arrhythmias.
During follow-up, 15 (8%) of 178 patients died of HCM
related causes. This included 11 sudden deaths and 4 heart
failure or stroke deaths. An additional 6 patients died of
coronary artery disease, and 16 died of noncardiac or
unknown causes. HCM-related sudden death occurred at a
rate of 1.1% per year. The estimated rate for sudden death
was 1.8 per year in patients with NSVT on their ambulato-
ry ECG vs 0.8% per year in those without nonsustained
VT. This difference did not achieve statistical significance.
Predictive values, sensitivity and specificity of ventricular
arrhythmias on Holter, showed low positive predictive
value but a high negative predictive value.

Adabag et al conclude that in selected patients with
HCM, some exhibit a high frequency of ventricular and
supraventricular arrhythmias during ambulatory ECG
monitoring. In such a population, however, sudden death is
uncommon, and the detection of even complex arrhyth-
mias has a low positive predictive value.

■■ COMMENTS BY JOHN P. DiMARCO, MD, PhD
Sudden death is one of the most feared complications

of patients with hypertrophic cardiomyopathy. Sudden
death may occur both in relatively asymptomatic individ-
uals and in those with advanced heart failure. Ambulatory
ECG monitoring has been proposed as a way to risk strat-
ify individuals and select those who might benefit from
specific therapy to prevent sudden death. Unfortunately,
studies with antiarrhythmic drugs, beta blockers, and cal-
cium channel blockers have not been shown to be effec-
tive for sudden death prevention in patients with HCM.
Instudies performed in tertiary centers specializing in the
management of HCM patients, the detection of nonsus-
tained VT on an ambulatory monitor has been thought to
be a useful risk factor for predicting sudden death. Other
risk factors have included malignant family histories,
severe left ventricular hypertrophy (greater than or equal
to 30 mm in wall thickness), and a history of syncope.
Patients studied in tertiary care centers, however, might
not represent the general population of patients with
HCM. This study shows that, although ventricular and
supraventricular arrhythmias are almost ubiquitous in
patients with HCM, their prognostic significance in an
individual is limited, since the sudden death rate in such a
cohort is quite low.

The genetics of HCM are quite complicated.
Some kindreds appear to have an unusually high risk
for sudden death, while others seem to be in little

danger. Hopefully, as we learn more about the nature
of the disease, we will be better able to characterize
patients who need specific and early interventions to
prevent sudden death. The ambulatory ECG does not
appear to be as helpful for risk stratification as was
previously thought.   ■

CME Questions

16. Acute MI patients benefit from:
a. Aspirin
b. Beta blockers
c. Clopridogrel
d. All of the above

17. Which of the following is true of drug eluting stents?
a. They reduce restenosis vs bare metal stents.
b. They increase bleeding complications.
c. Clinical outcomes are better with the Cypher stent.
d. A and C

18. LDL cholesterol target for patients with vascular disease is:
a. < 130
b. < 100
c. 70-80
d. None of the above

19. In selected class III heart failure patients, which therapy
reduces mortality and symptoms?
a. AICD
b. Cardiac resychronization
c. DDD pacing
d. All of the above

20. An insidious late complication of atrial fibrillation ablation is:
a. left atrial thrombosis.
b. elevated left atrial pressures.
c. pulmonary vein stenosis.
d. left atrial appendage rupture.

21. Which of the following is not a risk factor for sudden death in
hypertrophic cardiomyopathy?
a. Nonsustained VT on Holter monitor
b. Syncope
c. Malignant family history
d. Marked LVH
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Answers:16. (d); 17. (d); 18. (c); 19. (b);
20. (c); 21. (a)



The possibility of a bird flu pandemic has
health officials worldwide in a high state
of alert. The highly pathogenic avian

influenza A virus is responsible for the death
of more than 100 million birds in Southeast
Asia, but less than 100 cases have been docu-
mented in humans, and only 2 of those have
been from human-to-human contact. Still,
influenza A viruses are known to undergo an
antigenic shift periodically, marking an abrupt
change in the viral genome. It is the possibility
of a mutation that has health officials con-
cerned. If the virus suddenly became infectious
in human populations, the resulting pandemic
could kill millions, as similar avian influenza
virus pandemics did in 1968, with one to four
million deaths, and 1918, when the avian flu
pandemic killed as many as 50 million people.
The World Heath Organization is urging all
countries to develop or update their influenza
pandemic preparedness plans. From a pharma-
ceutical perspective, the WHO has singled out
oseltamivir (Tamiflu) as the treatment of choice
to reduce symptoms and prevent spread of
avian influenza. Roche Holding AG, the mak-
ers of oseltamivir, recently announced that
Britain and the United States are discussing
large purchases of the drug, with the intent of
stockpiling supplies for a potential avian
influenza outbreak. Other governments around
the world have been stockpiling the drug as
well, and Roche is increasing its production
capacity to meet the additional demand.

Amoxicillin-Clavulanate vs Ciprofloxacin
The search for effective antibiotics to treat

common infections is a high priority, given
increasing resistance patterns for many com-
monly used antibiotics. This was the basis for
a new study by researchers at the University
of Washington, in which they compared
ciprofloxacin to amoxicillin-clavulanate in
women with uncomplicated cystitis. The
study was driven by an increasing rate of
resistance to trimethoprim-sulfa and other
antimicrobials among E. coli strains causing
acute cystitis in women. While ciprofloxacin
is a common alternative, amoxicillin-clavu-
lanate has not been well studied. In a ran-
domized, single-blinded trial, 370 women
aged 18 to 45 with symptoms of acute uncom-
plicate cystitis with a positive urine culture
were randomized to amoxicillin-clavulanate
500/125mg twice daily or ciprofloxacin to 250
mg twice daily for 3 days. Clinical cure was
observed in 58% of women treated with
amoxicillin-clavulanate, compared with 77%
of women treated with ciprofloxacin (P <
.001). Amoxicillin-clavulanate was not as
effective as ciprofloxacin, even among
women infected with E. coli strains suscepti-
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ble to amoxicillin-clavulanate. At follow-up
visits 2 weeks after treatment, 45% of women
in the amoxicillin-clavulanate group had
vaginal colonization with E. coli, compared to
only 10% in the ciprofloxacin group (P <
.001). The authors point out that E. coli resis-
tance is an increasing problem worldwide,
especially with trimethoprim-sulfa. However,
resistance is also been seen with fluoro-
quinolones including ciprofloxacin.
Amoxicillin-clavulanate was chosen in the
study in the hopes of finding an effective flu-
oroquinolone-sparing antibiotic for the treat-
ment of uncomplicated cystitis.
Unfortunately, amoxicillin-clavulanate is not
a reliable option and alternatives will need to
be found (JAMA. 2005;293:949-955).

AD Therapy and Cognitive Function
Men with prostate cancer who note wors-

ening cognitive function in the early stages of
androgen deprivation (AD) therapy should
consider that the change is due to the treat-
ment not the disease, according to new study
published online in the "Early View" section
of Cancer. Researchers from Finland followed
23 men undergoing AD for prostate cancer.
Thirty-one cognitive tests were performed at
baseline, 6 months, and 12 months into ther-
apy. Testosterone and estradiol locals were
followed throughout treatment. Visual mem-
ory of figures in recognition speed of num-
bers were significantly impaired at 6 months.
Surprisingly, some men with the lowest
change in estradiol levels had an improve-
ment in verbal fluency and 12 months. The
author suggests that cognition may be
adversely affected during androgen depriva-
tion (Cancer-published online 2/16/05).

LDL Lowering in CHD Patients
An LDL target in the 70s for CAD patients

may become the standard, as evidence contin-
ues to mount for the benefit of intensive
cholesterol lowering. The latest study from the
"Treating to New Targets" or TNT investigators
looked at 10,000 patients with stable coronary
disease and LDL levels less than 130. Patients
were randomized to atorvastatin 10 mg/day
(low dose) or 80mg/day (high dose) and were
followed for an average of 4 years. Mean LDL
cholesterol was lowered to 101 mg/dL in the

low-dose group and to 77 mg/dL in the high-
dose group. Persistent elevations in liver
enzymes was more common in the high-dose
group (0.2% low dose, 1.2 % high dose [P <
.001]). The study end points were cardiovascu-
lar events including death from CHD, nonfatal
MI, resuscitation after cardiac arrest, or stroke
(fatal or nonfatal). A primary event occurred in
548 patients in the low-dose group (10.9%) and
434 patients in the high-dose group (8.7%) for
a 2.2% absolute rate reduction (HR, 0.78; 95%
CI, 0.69-0.89; P < .001). There was a higher
death rate from noncardiovascular causes in
the high-dose treatment group, and no differ-
ence in overall mortality. There were no trends
in the noncardiovascular deaths, specifically
no higher rate of cancer or violent deaths. The
authors conclude that aggressive LDL lowering
is warranted in CHD patients (N Engl J Med-
published online March 2005). An accompany-
ing editorial suggests more caution, stating,
"Patients and their physicians will need to
carefully weigh the benefits or a reduction in
the risk of cardiovascular events. . . against the
uncertainty of an increase in the risk of death
from noncardiovascular causes" (N Engl J Med-
published online March 2005).

FDA Actions
The FDA and federal marshals from the

Department of Justice have seized Paxil CR
and Avandamet tablets manufactured by
GlazxoSmithKline at its plants in Knoxville,
TN, and Puerto Rico. The FDA stated that the
seizures were prompted by violations of manu-
facturing standards that resulted in the pro-
duction of poor quality drug products,
including tablets that could split apart and
tablets that had inaccurate doses of the active
ingredient.

In late February, the FDA issued a public
health advisory regarding nataluzimab
(Tysabri), Biogen’s recently approved drug for
the treatment of relapsing forms of multiple
sclerosis. Marketing of the drug has been sus-
pended while the agency and the manufacturer
evaluate 2 cases of progressive multifocal
leukoencephalopathy in MS patients who were
using the drug, one of which resulted in death.
Nataluzimab received accelerated approval in
November 2004, and 8000 patients have
received the drug, including 3000 who
received it during clinical trials.   ■
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