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Heart failure today is the focus of enormous growth of
interest in research, clinical trials, and improved care. A num-

ber of factors are responsible for the increasing prominence of con-
gestive heart failure (CHF). The Swan-Ganz catheter, the develop-
ment of drugs that interact with the renin-angiotensin system, ie,
the ACE inhibitors and, subsequently, the ARBs, and the use of β-
blockers have been key factors. Echocardiography, allowing for
immediate assessment of left ventricular (LV) function, provides
an opportunity to differentiate between classic or systolic heart
failure vs diastolic heart failure. The recently established Heart
Failure Society has contributed to the increasing prominence of
CHF, as has the development of new drugs and, recently, device
therapy for end-stage CHF patients (bi-ventricular pacing, defibril-
lators). National treatment guidelines for systolic HF are widely
available, but attention to diastolic HF has been limited.

Two database analyses, one from the Mayo Clinic and the other
from the University of Toronto, provide useful information about
CHF patients with both systolic and diastolic HF. Both demon-
strate the importance of diastolic heart failure, as well as emphasiz-
ing data that support a poor prognosis for these patients, almost as
lethal as systolic HF. These studies are observational, retrospective
analyses of outcomes in large groups of patients with clinical CHF,
focusing on the differences and similarities between systolic and
diastolic HF.  Owan and colleagues from the Mayo Clinic analyzed
the outcomes of consecutive patients admitted to Mayo hospitals
between 1987 and 2001 who were found to have diastolic HF, ie,
an ejection fraction (EF) of 50% or greater.1 They found that 4596
patients met appropriate ICD codes, and had an echocardiogram
within 30 days of admission. Patients with preserved EF were
older, more likely to be female, and had a higher mean body mass
index than CHF patients with reduced EF. Half of patients 65 or
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older had diastolic HF, and 40% of those younger than
65 had preserved EF. Clinical factors common in the
preserved LV function cohort include hypertension,
diabetes, atrial fibrillation, and/or the presence of struc-
tural or coronary heart disease. 

Results: Over the 14-year study period, the preva-
lence of preserved EF increased from 38% to 54%,
with no change in the number of individuals with sys-
tolic HF. Survival data are striking. Although mortality
was higher in the systolic HF cohort, the difference
from the preserved EF cohort was small, with survival
only 3% lower in the impaired LV function cohort;
29% vs 32% at one year and 65% vs 68% at 5 years.
The likelihood of survival increased during the study
period for those with reduced EF, but not for the pre-
served EF cohort. The difference in survival between
the 2 groups was greater in individuals younger than
65. Owan et al reviewed the recent literature and note
that there has been considerable variability with respect
to survival of systolic vs diastolic HF patients. They
stress that physician awareness and acceptance of pre-
served EF as being an adverse marker increased over
the study, as more emphasis on diastolic dysfunction
has appeared in the literature. They point out that of the
studies reporting a greater difference in survival
between the 2 types of HF, most included outpatients or
hospitalized individuals who were not specifically
admitted for CHF, as well as other methodological dif-
ferences. This study only included hospitalized
patients. Owan et al note that overall survival in sys-
tolic HF patients is improving, but not in preserved

LVEF patients. They call for greater understanding of 
he pathophysiology of diastolic HF, as well as for the
development of “unspecified therapeutic strategies
against it.” They suggest that current trends suggest
that diastolic heart failure may become the dominant
form of CHF.

The Canadian study, while of different design,
reaches essentially the same conclusions. Bhatia and
colleagues from Toronto assessed the one-year status of
HF patients admitted to 103 hospitals from 1999 to
2001, characterized by EF status.2 Follow-up data were
documented in patients with low LVEF (< 40%) and
preserved LVEF (> 50%). Subjects with an EF of 40-
50% were excluded. The primary end-point was death
from any cause following index hospitalization for
heart failure. Secondary outcomes included 30-day and
one-year re-admission rates. 

Results: Of the 10,000 patients admitted with CHF,
the study group was narrowed to 2450 eligible subjects;
intermediate EF patients were not included. As with the
Mayo Clinic cohort, preserved EF patients were older,
more likely to be female, had a greater incidence of 
hypertension and, of interest, had lower rates of modifi-
able cardiac risk factors. Higher rates of atrial fibrillation
and COPD also were found. “The presenting symptoms
in patients with preserved EF were largely similar to
those in patients with reduced EF.” The preserved EF
group did have lower rates of acute pulmonary edema,
severe HF, or a third heart sound. Mortality at 30 days
was only slightly higher in the reduced EF group; 7.1%
vs 5.3% (ns). At one year, mortality rates were 25.5%
and 22.2%, respectively (P = 0.07). Re-admission rates
were only slightly higher in the reduced EF group;
16.1% vs 15.5% at one year. Predictors of death in the
preserved EF group included age, systolic blood pres-
sure, history of vascular disease, and number of adverse
renal markers. Bhatia et al stress that one third of
patients admitted with HF for the first time had pre-
served EF and, in contrast to other studies, had a high
rate of diabetes and CAD. They suggest that sub-clinical
myocardial infarction/ischemia may play a role in some
of these individuals. Physical exam findings and symp-
toms were not different. Thus, preserved EF patients
“had complication rates that were similar to those. . .
with a reduced EF, including in their type of clinical
presentation.” Such patients were less likely to get pri-
mary care from a cardiologist. 

Bhatia et al discuss the considerable variation in the lit-
erature regarding systolic vs diastolic HF and mortality.
All patients had a similarity of signs and symptoms upon
presentation. There were no clinical markers other than
the echocardiogram that distinguished the 2 groups who
had similar in-hospital complications and one-year mor-
tality rates. The absolute mortality rate in the diastolic HF
cohort was higher than previously reported studies.
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An insightful editorial by Dr. Aurigemma is well
worth reading.3 He discusses the terminology, ie, pre-
served ejection fraction vs diastolic heart failure, and
appears to prefer the latter. He reminds the reader that
“ejection fraction is not a good predictor of clinical dis-
ability,” and stresses the abnormal diastolic properties
of the LV. He also focuses on the somewhat surprising
finding that survival rates were only slightly better at
one and 5 years for the diastolic HF group. He points
out some limitations of the 2 studies, including the eth-
nic similarities of the populations and the fact that out-
patients were not included. The Canadian study “is a
reminder that we are facing a lethal condition, regard-
less of its name.” Aurigemma calls for aggressive anti-
hypertensive therapy and increased clinical research to
determine to best treatment for diastolic HF.

■■ COMMENTARY
Until recently, I had considered diastolic HF to be

relatively unusual and significantly more benign than
the more common HF with depressed EF. However, the
data from these 2 retrospective studies are concordant
with worse overall outcome and survival than one
would expect, while multiple pharmacologic and device
therapies for depressed systolic function patients are
changing the natural history of HF in these patients.
Experienced clinicians have long recognized that a high
quality echocardiogram is essential in the initial assess-
ment of any patient who presents with CHF, in or out of
the hospital. Dismissal of the importance of heart fail-
ure symptoms in an individual with an EF of 50% or
greater is no longer accepted. Rigorous search for risk
factors, particularly hypertension, is mandated; while
we have no specific therapies, some would suggest that
an angiotensin receptor blocker should be included in
the regimen of these patients, based in part on the
CHARM study. The bad news is that diastolic heart fail-
ure does not appear to be particularly amenable to ther-
apeutic interventions. There may be confusion among
many physicians regarding the terms diastolic dysfunc-
tion or diastolic abnormalities, given the eagerness of
echocardiographers to report on E and A wave, abnor-
malities, relaxation parameters, etc. Diastolic dysfunc-
tion is an echo disease, while diastolic heart failure is a
clinical syndrome of congestive heart failure with pre-
served LVEF. The nomenclature remains the subject of
debate; Aurigemma favors the older term, diastolic
heart failure, but recent guidelines stress the term heart
failure with preserved EF. Either would appear accept-
able until there is complete consensus. Finally, the strik-
ing mortality similarities between systolic and diastolic
failure noted in both databases is a sobering wake-up
call for those of us who have been dismissive of the
clinical importance of patients with a good EF who
manifest CHF.   ■
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ACE Inhibitors 
and Renal Function
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: Reduced renal function may define a subset
of patients most likely to benefit from ACE-inhibitor
therapy for cardiovascular protection.

Source: Solomon SD, et al. Renal Function and
Effectiveness of Angiotensin-Converting Enzyme Inhibitor
Therapy in Patients with Chronic Stable Coronary Disease
in the Prevention of Events with ACE Inhibition (PEACE)
Trial. Circulation. 2006;114:26-31.

The hope and europa trials showed reduced
cardiovascular events in chronic coronary artery

disease (CAD) or other evidence of vascular disease
patients with ACE inhibitor therapy (ramipril and
perindopril, respectfully). The Prevention of Events
with ACE Inhibition (PEACE) trial (trandolapril) did
not exhibit this benefit, perhaps because the patients
were lower risk.  Many more had had revascularization
or were on highly effective therapy such as statins. Prior
studies with ARBs such as VALIANT showed reduced
cardiovascular events in coronary artery disease patients
with renal insufficiency. Thus, Soloman and colleagues
examined the PEACE database to see if those with
reduced renal function showed any benefit. Creatinine
was measured in 8280 PEACE patients before random-
ization. The mean estimated glomerular filtration rate
(GFR) was 77; 16% had GFRs < 60. Patients with
reduced GFR were older, female, hypertensive, and dia-
betic. Cardiovascular and all-cause mortality was less in
the treatment group vs placebo in this subgroup with
chronic renal insufficiency (HR, 0.73, 95% CI, 0.54-
1.00, P = .02). Soloman et al concluded that trandolapril
reduced mortality in CAD patients with reduced GFR,
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thus identifying a group most likely to benefit from
ACE inhibitor therapy for protection against cardio-
vascular events.

■■ COMMENTARY
The PEACE trial was somewhat of a disappointment

after the positive results of HOPE and EUROPA. This
analysis of PEACE suggests that they studied a lower-
risk group of patients because many had revasculariza-
tion and were on aggressive statin and platelet inhibition
therapy. Over two-thirds were on lipid-lowering drugs,
and about 90% were on aspirin. Also, mean left ventric-
ular ejection fraction (LVEF) was 58%, and most were
normotensive. Soloman et al speculate that this is why
ACE inhibition did not benefit PEACE patients overall.
However, those with reduced renal function seemed to
benefit, especially with regard to death. This is remark-
able since the overall death rate in PEACE was only
1.6% per year. Other studies have confirmed the rela-
tionship between renal function and cardiovascular dis-
ease, and the beneficial effect of angiotensin receptor
blockers in patients with reduced renal function. These
studies were in patients post myocardial infarction or
with low LVEF. Thus, what is most surprising about
these PEACE results is that the patients were much
lower risk. This suggests that the beneficial effect of
ACE inhibitors in patients with renal dysfunction is
independent of the severity of vascular disease in gener-
al. Finally, Soloman et al point out that renal insuffi-
ciency in an otherwise low-risk vascular disease patient
may be an indication for angiotensin blockade.

There are limitations to the study which temper
enthusiasm for the results. The trial was not designed
to test the effect of ACE inhibitors in patients with
renal dysfunction, so there may be selection biases
based upon the main selection criteria. In fact, several
important risk factors such as diabetes were more
common in the renal insufficiency patients. What
effect this had on the results is unknown. Also, few
patients in PEACE had significant renal insufficiency;
GFR ranged from 27 to 320, with a mean of 77. This
reduces the power of this analysis as compared to the
trial as a whole. In addition, there were few patients
with severe renal insufficiency (GFR < 30). Thus, the
benefit of this treatment in such patients cannot be
inferred from this study. When to use ACE inhibitors
in patients with renal insufficiency is controversial
because of the potential for causing further decreases
in renal function. At this point, if a patient with known
or suspected vascular disease does not meet the tradi-
tional criteria for ACE inhibitor use, but mild to mod-
erate renal dysfunction is present, ACE inhibitor
should at least be considered.   ■

Comparative Analysis 
of Biomarkers
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: Although levels of various inflammato-
ry biomarkers are significantly related to future
cardiovascular risk, their incremental predictive
value is modest.

Source: Blankenberg S, et al. Comparative Impact of
Multiple Biomarkers and N-Terminal Pro-Brain
Natriuretic Peptide in the Context of Conventional Risk
Factors for the Prediction of Recurrent Cardiovascular
Events in the Heart Outcomes Prevention Evaluation
(HOPE) Study. Circulation. 2006;114:201-208.

Traditional clinical risk factors explain about
90% of the risk for acute myocardial infarction (MI).

Newer biomarkers may account for the other 10%, but lit-
tle comparative data are available. Thus, Blankenberg and
colleagues from the HOPE study sought to access the
incremental value of 11 biomarkers: C-reactive protein,
fibrinogen; interleukin 1, 6, 18; tumor necrosis factor 1, 2;
soluble vascular cell adhesion molecule; soluble intercel-
lular adhesion molecule; microalbuminuria; and Nt-
proBNP as compared to simple clinical risk factors for the
prediction of cardiovascular events in the 3119 HOPE par-
ticipants. HOPE was a study of ramipril and vitamin E in
patients with known vascular disease, but with preserved
left ventricular function. The primary end point was MI,
stroke, or cardiovascular death, which occurred in 501
patients over 4.5 years of follow-up. In age- and sex-
adjusted analyses, the strongest predictors of the primary
end point were traditional clinical risk factors. For exam-
ple, current smoking [hazard ratio (HR) 1.79], diabetes
(1.48) and LDL/HDL cholesterol ratio (1.24) al
P < .0001. Only Nt-proBNP added incremental informa-
tion above the standard risk factors. Inflammatory mark-
ers such as CRP provided little additional predictive value
above clinical risk factors. Blankenberg et al concluded
that a model using traditional clinical risk factors and Nt-
proBNP was the most predictive of major cardiovascular
events in a vascular disease population.

■■ COMMENTARY
Although all the biomarkers studied were predictive

of events individually, BNP had the highest individual
HR (1.72), and was higher than many clinical risk fac-
tors such as diabetes and LDL/HDL ratio. Also, BNP
was the only one that added predictive power to tradi-
tional clinical risk factors. Other studies have shown
that BNP is a powerful predictor of cardiovascular
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events in heart failure, acute coronary syndrome, stable
angina, and apparently health individuals. The reason
for its power is unclear. Perhaps it identifies early dias-
tolic or systolic heart failure, or identifies those with
multiple risk factors or more advanced disease.

One weakness of this analysis is that it was not adjust-
ed for left ventricular ejection fraction. However, severe
heart failure patients were eliminated. Another limitation
of this study is that it was done in vascular disease (includ-
ing coronary) patients. In this group, left ventricular dys-
function may be more common. However, the results were
not influenced by randomization to ramipril, which sug-
gests some independence from left ventricular function.

It is somewhat surprising that CRP did not fare better
in this project. Individually, values over 6 mg/L had a
HR of 1.26 (P = .04), whereas Nt-proBNP > 18 pmol/L
had a HR of 1.83 (P < .0001) and CRP did not add to the
predictive power of clinical risk factors. Perhaps CRP
would perform better in a primary prevention popula-
tion. However, recent studies in community populations
have not shown an incremental value of CRP beyond tra-
ditional risk factors, whereas BNP has performed well in
such populations. Thus, perhaps we should shuck CRP
and start measuring BNP. Unfortunately, many things
effect BNP levels, and I believe only low values (< 100)
would be valuable to reassure patients. Higher values
may or may not indicate a risk of a cardiovascular event
in an individual patient, even though they seem to be
quite predictive in groups of patients.   ■

Major Complications 
of Implantable 
Cardioverter-Defibrillators
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of
Virginia, Charlottesville
Dr. DiMarco is a consultant for Novartis, and does research for Medtronic

and Guidant.

Synopsis: In fiscal 2003, 10.8% of Medicare patients
undergoing cardioverter-defibrillator implantation
experienced one or more early complications, associated
with significant increases in LOS and costs.

Source: Reynolds MR, et al. The Frequency and
Incremental Cost of Major Complications Among Medicare
Beneficiaries Receiving Implantable Cardioverter-
Defibrillators. J Am Coll Cardiol. 2006;47:2493-2497.

Reynolds and colleagues analyzed data
on ICD implants from the Medicare Provider

Analysis and Review (MedPAR) database for fiscal
year 2003. All Medicare beneficiaries who underwent
ICD implantation, with or without a left ventricular
lead for resynchronization therapy, between October,
2002 and September, 2003, were identified in
MedPAR by the appropriate ICD-9-CM code (37.94
or 00.51). Only procedures performed on an inpatient
basis were included. Initially, 53,936 cases were iden-
tified, but 22,952 patients underwent one or more
additional cardiovascular procedures during the same
hospital admission and were excluded from analysis.
Complications identified with ICD implant were then
analyzed in the remaining 30,984 cases. The database
was searched for the complications related to the pro-
cedure, which included the following: in-hospital
deaths: implant related infections, pocket hematoma
or hemorrhage, mechanical complication of the ICD,
pneumothorax, cardiac perforation with pericardial
effusion or tamponade, and acute renal failure with
new onset hemodialysis. Other variables analyzed
included length of stay and total cost for the implant
hospitalization. Length of stay was defined as the
number of days from admission to hospital discharge.
Hospital cost was estimated by multiplying total
charges submitted to CMS by each hospital’s cost-to-
charge ratio. Physician fees were not included.

In fiscal 2003, 30,984 Medicare patients underwent
in-patient implantation of a single- or dual-chamber
ICD (74.6%) or a cardiac resynchronization therapy—
defibrillator (CRT-D) (25.4%) without other major
cardiovascular procedures during the admission.
Implantations were performed at 1122 hospitals, with
the median hospital implant volume being 15. The
mean (+SD) hospital course cost per admission was
$42,184 ± $23,199, and the mean length of stay was
4.7 ± 6 days. Complications were identified in 10.8%
of all procedures. Of interest, the overall complication
rate was slightly higher for single- and dual-chamber
ICD implants compared to CRT-D implants (11.0% vs
10.5%). The most common complications were
mechanical complications (4.8% ICD, 3.8% CRT-D),
hematomas (2.5% ICD, 3.4% CRT-D), infection (1.4%
ICD, 0.7% CRT-D), and pneumothorax (1.0% ICD,
1.2% CRT-D). Death occurred before hospital dis-
charge in 0.9% of cases. Of these patients who died,
33% had one or more procedure-related complica-
tions. Baseline characteristics of patients with and
without complications were also analyzed. Patients
who experienced complications were slightly more
frequently women and nonwhite, and more likely to
have acute myocardial infarction, ventricular fibrilla-
tion, cardiac arrest, and chronic pulmonary or renal
disease compared to patients without complications.
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However, all of these clinical differences were rela-
tively small. Patients with any complication generated
$8769 in excess hospital cost and an increase of 4.3
days in length of stay.

Reynolds et al conclude that complications with
ICD implants are more frequent in Medicare benefici-
aries than had been previously estimated from pub-
lished data from clinical trials or single-center experi-
ences. ICD-related complications significantly increase
the cost of therapy, and efforts to reduce these compli-
cations would have significant clinical and financial
benefits.

■■ COMMENTARY
The data from this study show that the rate of com-

plication with ICD implantation in Medicare benefici-
aries is higher than previous estimates in the literature.
These prior estimates had been based on data either
from large clinical trials or observational data from
single centers. There are several possible reasons why
the complication rate is higher in a real world experi-
ence like that reported in this analysis of the Medicare
database. Clinical trials are usually performed in high
volume, highly experienced centers. Many of the cen-
ters will implant hundreds of ICDs per year. In this
study, the mean number of implants per year per hos-
pital was only 15. Clearly, increased experience should
decrease the risk of complications. This possible
explanation is also supported by the fact that the
implant complication rate was essentially the same for
both ICD and CRT-D implants. The latter are presum-
ably performed by more experienced implanters. As a
result, even though the CRT-D procedure is more dif-
ficult and complex, the observed complication rate
was not higher. Another possible explanation is the
fact that patients in clinical trials may not have the
same clinical characteristics as the total Medicare pop-
ulation. Patients with serious co-morbid conditions or
the very elderly are frequently excluded from clinical
trials, but may meet criteria for an ICD or CRT-D, and
go on to receive an implantable device. These patients
are likely to experience a higher rate of complications.
Finally, the patients reported here were all in-patients.
At the present time, in my, and in most, electrophysi-
ology laboratories, most ICD implants are done on an
outpatient basis. Since these patients would not be
included in the MedPAR database unless they were
hospitalized for a complication, the complication rate
for an in-patient only group, will be higher than the
total experience.   ■

Defibrillation 
Thresholds in ICDs
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD
Synopsis: DFT reassessment after the institution of
antiarrhythmic drug therapy with amiodarone or
sotalol is not routinely required.

Source: Hohnloser SH, et al. Effect of Amiodarone and
Sotalol on Ventricular Defibrillation Threshold: The Optimal
Pharmacological Therapy in Cardioverter Defibrillator
Patients (OPTIC) Trial. Circulation. 2006;114:104-109.

The optimal pharmacological therapy in car-
dioverter Defibrillator Patients (OPTIC) trial was a

study which compared the effects of beta blockers, beta
blockers plus amiodarone, and sotalol on arrhythmia
frequency in implantable cardioverter defibrillator
(ICD) recipients. OPTIC evaluated the effects of the 3
treatment arms on defibrillation energy requirements.
At 4 centers, all OPTIC patients were approached to
participate in the defibrillation threshold (DFT) sub-
study. Patients were excluded from participation in the
substudy if they had signs of class IV congestive heart
failure, if their left ventricular ejection fraction was less
than 0.20, or if they had received amiodarone or sotalol
before participation in the trial. DFT testing was per-
formed at the time of device implantation and approxi-
mately 2 months after initiation of drug therapy. A step-
down protocol was used with 50V decrements, and the
voltage threshold converted to joules for comparison
with other published studies. All shocks were biphasic,
and the shock duration was automatically adjusted to
deliver 65% tilt shocks for each phase.

The majority of patients in the DFT substudy were
male, with a mean age of 65 years. Most had a history of
myocardial infarction, with only 7 of 94 patients having
nonischemic cardiomyopathy. Baseline DFT values were
low in all 3 groups: 8.77 ± 5.1 in the beta blocker, 8.53 ±
4.3 in the amiodarone plus beta blocker group, and 8.09 ±
4.8 in the sotalol group. At follow-up DFT testing, there
were slight decreases in both the beta blocker and sotalol
groups and a slight increase (1.29 ± 4.4 joules) in the
amiodarone group. Of all patients who had a baseline
DFT greater than or equal to 10 joules, none had an
increase of more than 10 joules on repeat testing. One
patient who had a baseline DFT of 2.5 joules had an
increase of greater than 10 joules, with a follow-up DFT
of 19.5 joules. This patient had been assigned to receive
amiodarone. All patients had an adequate safety margin of
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at least 10 joules maintained during drug therapy. Eight
clinical variables (age, left ventricular function, sex, type
of heart disease, spontaneous vs induced ventricular
arrhythmia, unmonitored syncope, ventricular effective
refractory period, and intracardiac QRS duration) were
tested to see if they could serve as predictors of baseline
DFT. None of the variables were independent predictors.

Hohnloser and colleagues conclude that their
results do not support the practice of DFT reassess-
ment after the institution of antiarrhythmic drug thera-
py with amiodarone or sotalol.

■■ COMMENTARY
When ICDs were first introduced, it was noted that

many antiarrhythmic drugs, particularly those with sodium
channel blocking activity, raised defibrillation thresholds.
This led to a recommendation that defibrillation threshold
be repeated if an antiarrhythmic drug was introduced after
initial testing. Since that time, however, there have been
numerous improvements in ICD technology. Virtually all
systems now use active biphasic defibrillation waveforms
with transvenous lead systems. Charge times up to maxi-
mum energy have also been greatly improved, and now
there is only a trivial delay even if the maximum shock
energy is programmed. The data presented here further
suggest that routine testing, if an antiarrhythmic drug is
introduced after implant, is not necessary.

One limitation to this study is the relatively small
number of patients with nonischemic cardiomyopathy or
those with very advanced heart failure. In patients with
very large hearts, particularly, those undergoing resyn-
chronization therapy, higher defibrillation thresholds than
those seen in this study are not uncommon. Although the
data here are reassuring, we still should remain cautious
about whether these observations can be applied.   ■

Atrioventricular Nodal
Reentrant Tachycardia in
Patients with Atrial Fibrillation
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD
Synopsis: Ablation of AVNRT in patients with AF
was associated with improved outcomes compared
with those with other triggers of AF.

Source: Sauer WH, et al. Atrioventricular Nodal Reentrant
Tachycardia in Patients Referred for Atrial Fibrillation
Ablation: Response to Ablation that Incorporates Slow-
Pathway Modification. Circulation. 2006;114:191-195.

In this report, sauer and colleagues from the
University of Pennsylvania describe the prevalence,

significance, and management strategy for patients who
have AV node reentrant tachycardia (AVNRT) in associ-
ation with atrial fibrillation (AF). Sauer et al reviewed
their database of patients undergoing trigger-guided abla-
tion of AF. When possible, standard programmed stimu-
lation in the atrium and ventricle was used to exclude the
presence of AV node reentry or an accessory AV pathway
before Sauer et al proceeded to transseptal puncture for
the AF ablation. Patients also underwent a search for AF
triggers that included isoproterenol infusions and burst
pacing in association with recordings from inside the pul-
monary veins. In patients in whom AVNRT was identi-
fied and there were no ectopy or left atrial AF triggers,
only an AV nodal slow pathway modification was per-
formed. In patients who had both AV nodal reentrant
tachycardia and either pulmonary vein ectopy or other
left atrial AF triggers, both a slow pathway modification
and trigger-guided ablations were performed. After their
initial procedure, patients were followed-up for between
6 weeks and 6 months on antiarrhythmic medications
(flecainide, propafenone, or sotalol). Transtelephonic mon-
itoring was used in conjunction with clinic visits at 6 to 8
weeks, 6 months, and every 6 months thereafter.
Arrhythmia recurrence during the first 6 weeks after abla-
tion was censored.

The entire trigger-guided AF ablation cohort consisted
of 629 patients. Of these, 27 (4.3%) had AV node reentry
tachycardia identified as a potential trigger for AF. None
of these patients had a documented regular narrow com-
plex tachycardia prior to the procedure. In comparison to
the patients without AVNRT, the patients with that
arrhythmia were younger and had less concomitant heart
or vascular disease.

At the electrophysiologic study, 13 of the 27 patients
with inducible AVNRT had no other trigger for AF identi-
fied and, therefore, they underwent only slow pathway
modifications. In the other 14 patients, pulmonary vein
triggers were identified, and these patients underwent iso-
lation of from 1 to 4 pulmonary veins. Three of these
patients also had nonpulmonary vein, left atrial sites trig-
gering AF that were also ablated. Three of the patients who
had AVNRT identified had the diagnosis made only at a
second AF ablation attempt. For a variety of reasons, a
complete programmed atrial stimulation protocol was not
possible at the initial study, and it was only at a repeat study
that the AV node reentry was identified in association with
other left sided atrial AF triggers.

The mean follow-up duration for the entire cohort was
21.4 ± 9 months. Freedom from AF was achieved in 21 of
24 patients who had AVNRT identified at the time of their
initial procedure. Among the 13 patients who had only
AVNRT identified as the trigger for AF and had only a
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slow pathway modification, 12 remained AF free. The sin-
gle recurrence in this group was due to a recurrence of AV
node reentry. In the remaining 14 patients who also had left
atrial or pulmonary vein triggers, 9 of 11 had success with
their initial procedure. The 3 patients, in whom the AV
node reentry was identified only at a second procedure,
also did well. When the results of up to 2 procedures were
combined, 26 of the 27 patients with AVNRT achieved
long-term maintenance of sinus rhythm. In comparison,
the success rate for prevention of AF after a single proce-
dure was 54.7% among the 602 patients without AVNRT
identified at the time of study.

Sauer et al conclude that AVNRT is a possible trigger for
AF that is seen more frequently in patients with presenta-
tions early in life. Ablation of AVNRT, and of any associat-
ed left atrial triggers, is associated with a high success rate.

■■ COMMENTARY
The paper by Sauer et al points out the need for care-

ful electrophysiologic studies in patients who present as
candidates for AF ablation. Electrophysiologists have
long known that ablation of the accessory pathway con-
duction in patients with Wolff-Parkinson-White syn-
drome who present with both SVT and AF usually, but
not always, eliminate the tendency for AF. It has also
been previously recognized that patients who present
predominantly with AV node reentry tachycardia may
occasionally develop AF as a result of that rhythm.  In
this paper, we learn that even patients who have only
documentation of AF may have AV node reentry either
as the sole or as a contributing cause for their AF.

Since the development of the slow pathway modifica-
tion technique for patients with AV node reentry, it has
been possible to eliminate that rhythm in a fairly simple
and safe procedure. Success rates in this paper, as in
most laboratories, are above 90%. Therefore, electro-
physiologists performing AF ablation procedures should
make sure they do not miss this important and easily
treatable cause of AF.

Sauer et al had a difficult job when they tried to com-
pare results in the AVNRT patients with the rest of their
AF ablation cohort. During the period in which the
cohort was collected, the techniques for AF ablation
have changed substantially, and the patients to whom the
procedure is offered have also become more complicat-
ed. These changes have made it difficult for the contem-
porary results of AF ablation procedures to be quantitat-
ed, and this makes it difficult to compare AF ablation to
other forms of therapy.   ■

CME Questions
11.Heart failure with preserved LVEF as compared to

reduced EF:
a. has a higher mortality.
b. presents similarly.
c. has several effective therapies.
d. All of the above

12. Defibrillation thresholds in ICDs:
a. should be reassessed after starting antiarrhythmic

drugs.
b. remained within safely margins on antiarrhythmic

drug therapy.
c. amiodarone decreases defibrillation thresholds.
d. beta blockers increase defibrillation thresholds.

13. Atrial fibrillation may be triggered by:
a. AV node reentrant tachycardia.
b. pulmonary vein foci.
c. left atrial sites.
d. All of the above

14. Serious complications of simple or complex ICD implantations
in Medicare patients average:
a. 25%.
b. 11%.
c. 6%.
d. 1%.

15. In vascular disease patients, the risk of cardiovascular events is
best predicted by:
a. inflammatory biomarkers.
b. BNP.
c. traditional clinical risk factors.
d. B and C

16.ACE inhibitors in vascular disease patients are especially
beneficial when:
a. renal function is normal.
b. age is >70 years.
c. GFR is <60.
d. women.

CME Objectives
The objectives of Clinical Cardiology Alert are:
• To present the latest information regarding diagno-

sis and treatment of cardiac disease;
• To discuss the pros and cons of these interventions,

as well as possible complications;
• To discuss the pros, cons, and cost-effectiveness of

new and traditional diagnostic tests, and
• To present the current data regarding outpatient care

of cardiac patients.   ■
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Answers:11. (b); 12. (b); 13. (d); 14. (b);
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What is the role of raloxifene for the
treatment of osteoporosis and breast
cancer prevention? Raloxifene is a

selective estrogen-receptor modulator similar to
tamoxifen. There has been considerable interest
in the drug in the role of treatment for osteoporo-
sis and, perhaps, breast cancer prevention, espe-
cially in light of the Women’s Health Initiative
findings on conjugated estrogen/progesterone.
A new study does little to clarify the issue, how-
ever, suggesting, like previous studies, that
raloxifene has benefits, but also significant risks
associated with its use.

As part of the Raloxifene Use for The Heart
(RUTH) trial, more than 10,000 postmenopausal
women with CHD or multiple risk factors for
CHD were randomized to raloxifene 60 mg daily
or placebo and followed for a median of 5.6 years.
The 2 primary outcomes were coronary events and
the rate of breast cancer. Raloxifene had no effect
on the risk of primary coronary events (533 vs 553
events; HR, 0.95; 95% CI, 0.84 -1.07) but was asso-
ciated with a reduced risk of invasive breast cancer
(40 vs 70 events; HR, 0.56; 95% CI, 0.38-0.83).
However, the all-cause death rate was the same in
both groups, and raloxifene use was associated
with an increased rate of fatal stroke (59 vs 39
events; HR, 1.49; 95% CI, 1.00-2.24) and venous
thromboembolism (103 vs 71 events; HR 1.44: 95%
CI, 1.06-1.95). The drug was associated with a
reduced risk of clinical vertebral fractures (64 vs.
97 events: HR, 0.65; 95% CI, 0.47-0.89) (N Engl J
Med. 2006;355:125-137). In an accompanying edito-
rial, Marcia L. Stefanik, PhD, from the Stanford
University Medical School reviews risk benefit
profiles of raloxifene for women. 

Reviewing data from the RUTH trial, as well as
other studies, the author suggests that a key issue
in contemplating raloxifene use is balancing the
benefits of reduction in the risk of breast cancer
and vertebral fractures with the increase risk of
venous thromboembolism and fatal stroke. She
suggests that raloxifene should be contemplated in
women with an increased risk of breast cancer, but
asks” What level of breast cancer risk would jus-
tify the use of raloxifene for prevention of breast
cancer for a given person . . .” and suggest that the
answer to that question is currently unknown. She
also states that, “For now, there’s no magic bullet
that can reduce the risks of major health problems
related to estrogens and aging without introducing
other potentially serious health concerns.” (N Engl
J Med. 2006;355:190-192).

The Truth About Multivitamins
More than half of the adult population in the

United States takes multivitamins on a regular
basis, yet little is known about the benefits or lack
of benefits of vitamins. The National Institutes of
Health has published a “State-of-the-Science
Conference Statement” on multivitamin/mineral
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supplements and chronic disease prevention as
an early release article on the Annals of Internal
Medicine web site on August 1. The statement
deals with the current patterns of vitamin use,
nutrient intake of vitamin users and nonusers,
the efficacy of single vitamins and minerals, the
efficacy of multivitamins, the safety of multivita-
mins, and where future research is needed.
Regarding single vitamins and minerals, the
results have been disappointing. 

Beta-carotene was found to cause an increase in
lung cancer incidence and deaths in smokers and
male asbestos workers and no benefit in prevent-
ing other types of cancers. Other cancer preventa-
tive studies have shown no benefit from
beta-carotene and, some have even suggested,
increase rate of stroke and CVD in women smok-
ers. Vitamin A has not been the subject of individ-
ual trials but, when paired with beta-carotene or
zinc, there is no impact on the incidence of cancer. 

Four trials have looked at vitamin E, and the
results have been mixed. The largest was the
Women’s Health Study, which suggested a
decrease rate of cardiovascular deaths with vita-
min E but no decrease in the incidence of CVD
events. Vitamin B6 was looked at, and 2 small
studies showed no benefit regarding cognitive
decline in elderly men and women. Folic acid
with or without vitamin B12 has been shown to
decrease the rate of neural tube defects in women
of childbearing age, but was not shown to pre-
vent cognitive decline in older adults. Selenium
was found to decrease the rate of liver cancer in
Chinese patients who were at risk, and there may
be some benefit in reducing the rate of lung,
prostate, and colorectal cancer. Calcium has been
shown to increase bone mineral density in post
menopausal women, and calcium coupled with
vitamin D has been shown to decrease the risk for
hip and non-vertebral fractures. Calcium and
vitamin D may increase risk of kidney stones,
and has not been shown to reduce the risk of 
colorectal cancer. 

The use of multivitamins and mineral supple-
mentation (MVM) has been studied in 5 random-
ized, controlled trials. Although the study
methodology was quite variable, there is a sug-
gestion that MVM may decrease risk of cancer.
No studies have shown any benefit as far as car-
diovascular disease, and the benefit for cataract
prevention is mixed. Progression of macular
degeneration may be slowed by certain multivita-
mins, and may represent the single most impor-
tant benefit from multivitamins. The conference

statement also stated that the FDA should be
given more oversight over the vitamin industry,
and that more rigorous randomized controlled
studies should be done of individual vitamins,
minerals, and MVM, including safety of these
products, as well as the interactions with nutri-
ents and medications (www.annals.org 1 August
2006, to be published in print 5 September 2006).

Statins and Hepatitis C
Statins may be effective therapy for hepatitis C

infections, and may even be used in combination
with interferon to inhibit replication of the hepa-
titis C virus, according to new study. Japanese
researchers recently evaluated the effect of vari-
ous statins with or without interferon on hepatitis
C replication. The synthetic statin fluvastatin was
the strongest inhibitor of HCV replication, while
atorvastatin and simvastatin were less effective.
Lovastatin’s effect was relatively weak, while
pravastatin displayed no anti-HCV activity. The
authors suggest that statins, especially fluvas-
tatin, could be “potentially useful as new anti-
HCV reagents” in combination with interferon
(Hepatology. 2006;44:117-125).

Preventing Hot Flashes
Gabapentin may be as effective as estrogen in

preventing hot flashes in postmenopausal women,
based upon a recent study. In a randomized, dou-
ble-blind, placebo-controlled trial on 60 post-
menopausal women randomized to conjugated
estrogen 0.625 mg daily, gabapentin titrated to 2400
mg daily, or placebo for 12 weeks. The primary
outcome, the hot flash composite score, was no dif-
ferent between estrogen or gabapentin (72%
improvement vs 71%), with placebo reducing
symptoms by 54%. No differences were seen in
severity of hot flashes or depression symptoms,
although side effects were slightly higher in the
gabapentin group (Obstet Gynecol. 2006;108:41-48).
The authors acknowledge that this is a small study
with a significant placebo effect. However, in light
of the Women’s Health Initiative findings, non-
estrogen alternatives for heart flashes are welcome.

FDA News
The FDA is opening the door to allow

Duramed’s Plan B emergency contraceptive to be
available over-the-counter to women 18 and
older. Previously the FDA had tabled the OTC
application indefinitely, but new FDA leadership
is more receptive. The drug is currently available
only by prescription.   ■
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