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

By Michael H. Crawford, MD
Professor of Medicine, Chief of Clinical Cardiology, University of 

California, San Francisco

Synopsis: The beneficial effects of drug-eluting stents on coro-
nary artery lumen enhancement are preserved for 4 years after

implantation.

Source: Sousa JE, et al. Four-Year Angiographic and Intravascular
Ultrasound Follow-Up of Patients Treated with Sirolimus-Eluting Stents.

Circulation. 2005:111:2326-29.

Drug-eluting stents (des) have been rapidly embraced
because of the promise of less in-stent restenosis, yet long-

term data are few. Thus, this international multicentered study of 30
consecutive patients treated with a single sirolimus-eluting Bx
Velocity stent in 1999-2000 is of interest. A fast-release DES was
implanted in 15 patients (FR, < 15-day release), and 15 had a slow-
release DES (SR, < 28-day release). In 26 of these patients, 4-year
angiography and intravascular ultrasound (IVUS) were done. All
patients received aspirin indefinitely and clopidogrel (300 mg load-
ing) 75 mg/day for 60 days. All patients had angio and IVUS fol-
low-up scheduled for 4 months and 1, 2 and 4 years.

Results: Major adverse cardiac events occurred in 20% of the
FR patients and 7% of the SR patients. One patient in the FR group
died. He had severe left ventricular dysfunction, and experienced a
cardiac arrest. Angio and IVUS showed no in-stent restenosis.
Three patients had target vessel revascularization, but none
occurred after 2 years of follow-up. In the SR group, there were no
stent thromboses, target lesion revascularization, deaths, or MI. No
patient developed aneurysms. In the 26 patients who had angio and
IVUS at 4 years, only 1 FR patient developed restenosis. Only 1
patient in the SR group developed more than 0.5 mm of late loss,
whereas, 6 in the FR group did. Sousa and colleagues concluded
that the beneficial effects of DES on coronary artery lumen
enhancement are preserved for 4 years after implantation, especial-
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ly with the SR formulation.

■■ COMMENTARY
We are all encouraged by the early results of DES, but

have concerns about long-term effects. Could the anti-pro-
liferative effects of DES lead to late arterial wall weakness,
with aneurysm formulation and rupture? Will restenosis
just be retarded, but eventually occur? Will there be other
unforeseen consequences? This study, although small,
would seem to put these fears to rest. Also, long-term effec-
tiveness seems excellent, especially for the SR DES, which
is available (Cypher®, Johnson & Johnson). There were no
deaths, MI, or in-stent thrombosis; target lesion revascular-
ization at 4 years with this stent and neointimal prolifera-
tion was minimal. It is hard to imagine that a longer follow-
up will squelch these favorable results, but it will be more
reassuring to see larger series with more patients.

The rate of drug release seemed important in this study, but
it was not designed to compare the FR and SR stents, so fur-
ther data on this issue are needed. There are other issues as
well that were not addressed here, such as the type of drug, the
binding material, etc. However, such excellent results with a
commercially available product are encouraging and support
the current switch to the preferential use of DES.   ■

Severe Tricuspid 
Regurgitation Post 
Device Placement
A B S T R A C T  & C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: Damage to the tricuspid valve caused by
electrophysiologic device leads may be a cause of pre-
dominant right heart failure due to severe TR and may
not be recognized on routine echocardiography.

Source: Lin G, et al. Severe Symptomatic Tricuspid Valve
Regurgitation Due to Permanent Pacemaker or Implantable
Cardioverter-Defibrillator Leads. J Am Coll Cardiol. 2005;
45:1672-1675.

Patients presenting with predominant right heart
failure are often a diagnostic challenge. One frequently

overlooked cause is severe tricuspid regurgitation due to
electrophysiologic device lead implantation. This report
from the Mayo Clinic in Rochester, MN, describes their
experience with 41 such patients who required surgical
intervention. They were derived from 1465 patients over 10
years who had surgery for severe tricuspid regurgitation
(TR), of whom 156 had device leads across the valve, and
64 were determined at surgery to be due to the device lead.
Among these 64, 23 were excluded because they had other
potential causes of severe TR, such as endocarditis or con-
genital heart disease. The 41 patients had structurally nor-
mal tricuspid valves that appeared to have been damaged
by the lead placement. Lead impingement or adherence to
the valve was the most common finding (30 patients), fol-
lowed by perforation (7) and entanglement (4). Perforation
usually involved the septal leaflet. The average time from
lead placement to surgery was 6 years (range, 2 months to
19 years). Half the patients had isolated tricuspid valve sur-
gery. Repair was the preferred surgical approach when fea-
sible, with suture fixation of the lead in either the pos-
teroseptal or anteroposterior commissure. When valve
replacement was preformed, the native valve was left intact
and the lead was positioned external to the sewing ring of
the prosthetic valve. No patients required additional surgery
or lead revisions in 8 years of follow-up, and all improved
symptomatically. Initial transthoracic echocardiography
identified only 12% of the patients (5/41) with device lead
induced TR, and severe TR was recognized in 63%. Trans-
esophageal echo (TEE) in 38 patients detected lead induced
TR in 45% and identified severe TR in all 38. Lin and col-
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leagues concluded that damage to the tricuspid valve
caused by electrophysiologic device leads may be a cause
of predominant right heart failure due to severe TR and
may not be recognized on routine echocardiography.

■■ COMMENTARY
Although the incidence of this complication of right

ventricular lead placement cannot be determined from this
retrospective study of patients referred for surgery, Lin et
al’s experience suggested that it is becoming more common
because more devices are being placed and more leads are
being put through the tricuspid valve. The major point of
this article is that these surgically confirmed cases of severe
TR due to electrophysiologic device lead problems were
difficult to diagnose, yet this is a correctable cause of right
heart failure and symptoms. Routine transthoracic echo
detected only 12%, and even re-review of these studies only
increased detection to 22%. TEE wasn’t much better at
45%, although TEE identified severe TR in all cases. The
acoustic shadowing caused by the large leads obscures the
TR jet and tricuspid valve anatomy. Therefore, you need to
have a high index of suspicion when patients with devices
present with right heart failure.

Since this is a retrospective series, specific issues with
lead placement techniques, types of leads, and the number
of leads placed could not be sorted out. Perhaps there are
improvements in equipment and techniques that are being,
or could be, implemented to reduce these problems.   ■

Ablation vs Antiarrhythmic
for Symptomatic 
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
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: Pulmonary vein isolation is a feasible first-
line approach for this treatment of selected patients
with symptomatic atrial fibrillation.

Source: Wazni OM, et.al. Radiofrequency Ablation vs
Antiarrhthymic Drugs as First-Line Treatment of Sympto-
matic Atrial Fibrillation: A Randomized Trial. JAMA. 2005;
293:2634-2640.

Wazni and colleagues report a multicenter,
prospective, randomized study comparing

catheter ablation and antiarrhythmic drug therapy in
patients with relatively new onset, symptomatic
atrial fibrillation. The study was conducted at 4 cen-
ters in the United States, Italy, and Germany.
Patients were randomized to receive either antiar-
rhythmic drug therapy or pulmonary vein isolation
for treatment of atrial fibrillation. Antiarrhythmic
drug therapy was selected by the patient’s physi-
cian, with recommended regimens consisting of
either flecainide, propafenone, or sotalol.  Warfarin
anticoagulation was initiated and maintained for all
patients in the antiarrhythmic drug group.  Pul-
monary vein isolation was performed using
radiofrequency energy. The end point for ablation
was complete electrical disconnection of the pul-
monary vein antrum from the left atrium. All 4 pul-
monary veins were isolated. Patients who under-
went pulmonary vein isolation received warfarin for
a minimum of 3 months after the procedure.
Patients with recurrent atrial fibrillation or pul-
monary vein narrowing were continued long-term
on warfarin. Follow-up visits were scheduled at 1,
3, 6, and 12 months after study entry. The primary
end point of the study was any recurrence of symp-
tomatic AF or asymptomatic AF lasting longer than
15 seconds during Holter or event recording. Events
during the first 2 months of follow-up were sepa-
rately analyzed.

Between December 31, 2001 and July 1, 2002,
70 patients with a mean age of 53 years were
enrolled. Most patients had paroxysmal atrial fib-
rillation, relatively normal left atrial size and nor-
mal left ventricular ejection fractions. Gender dis-
tribution was not reported. Only 18 of the 70
patients had either structural heart disease or
hypertension.

During the initial 2 months of follow-up, 20
patients in the antiarrhythmic drug group had
recurrence of atrial fibrillation which resulted in
26 hospitalizations for cardioversion and/or
medication adjustment. In the pulmonary vein
isolation group, 9 patients had atrial fibrillation
which did not require hospitalization. Events
during the first 2 months were excluded from
subsequent analysis, since it was felt this time
period was required to drug titration or ablation
lesion stabilization. After this 2 month period,
symptomatic atrial fibrillation recurrence was
seen in 13% of the pulmonary vein isolation
group vs 63% of the antiarrhythmic drug group.
Hospitalization was required in 9% of the pul-
monary vein isolation group and in 54% of the
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antiarrhythmic drug group. There were no
thromboembolic events in either group. Asymp-
tomatic atrial fibrillation was documented in
16% of the antiarrhythmic drug group and in 2%
of the pulmonary vein isolation group. At 6
months follow-up, the improvement in quality of
life was significantly better in the pulmonary
vein isolation group. Bleeding was noted in 2
patients in the pulmonary vein isolation vs one
in the antiarrhythmic drug group. Pulmonary
vein stenosis, one mild and one moderate, was
seen in 2 patients.

Wazni et al conclude that pulmonary vein isola-
tion is a feasible first-line approach for this treat-
ment of selected patients with symptomatic atrial
fibrillation.

■■ COMMENTARY
This paper provides an interesting insight into

the value of ablation of atrial fibrillation as first-
line therapy. However, patients were entered
almost 3 years ago and, during that time, ablation
techniques for atrial fibrillation have continued to
evolve. Current techniques do not focus on the
pulmonary vein isolation approach used here, but
often include a wide area, circumferential ablation
procedures and targeting of selected areas of dis-
organized atrial activity during atrial fibrillation.
Due to this rapid change in technique, it has been
hard to identify a standard procedure whose long-
term results can be evaluated. In any event, it
appears from the data here that pulmonary vein
isolation is a reasonable approach for patients
with new or recent onset of paroxysmal atrial fib-
rillation who wish to avoid drug therapy. The
patients entered in this study are not the usual
patients who have atrial fibrillation. They were
younger and had less structural heart disease, yet
such patients often have the most symptoms.
Thus, even though they are also at minimal risk
for either stroke or death from their atrial fibrilla-
tion, they are the group most likely to have a real
symptomatic benefit. However, the risk of compli-
cations and the increased incidence of arrhyth-
mias in the first months after an ablation suggest
that, for many patients, a trial of antiarrhythmic
therapy to see if drug therapy restores a reason-
able quality of life still seems indicated. In this
study, amiodarone was not used, since these were
younger individuals with less structural heart dis-
ease, in whom avoiding any amiodarone toxicity
was desirable.   ■

Heart Rate Profile During
Exercise as a Predictor of
Sudden Death
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: Data are consistent with the concept that
autonomic imbalance predisposes persons to life-threat-
ening arrhythmias.

Source: Jouven X, et.al. Heart-Rate Profile During Exercise
as a Predictor of Sudden Death. N Engl J Med. 2005;
352:1951-1958.

The paris prospective study performed exercise
testing in male Parisian civil servants between the

ages of 42 and 53 years. Subjects were entered, and the
exercise tests were performed between 1967 and 1972.
This paper discusses the relationship between heart rate
profiles during exercise to subsequent sudden cardiac
death. In the Paris Prospective Study, subjects with
known or suspected cardiovascular disease were
excluded and did not undergo the stress test. Patients
with resting systolic blood pressure of more than 180 or
abnormal electrocardiogram were also excluded. A total
of 6456 men completed exercise testing and formed the
study cohort. For the purpose of this analysis, however,
271 patients who manifest an ischemic response to
exercise and 117 subjects who had an impaired
chronotropic response (defined as inability to achieve
80% of predicted maximum heart rate) were excluded
from the analysis described in this report. The exercise
protocol used was a bicycle exercise test with 3 succes-
sive workloads: 2 minutes at 82 watts, 6 minutes at 164
watts, and 2 minutes at 191 watts. Heart rate was
recorded at rest, before exercise, every 2 minutes during
exercise, at peak exercise, and every minute during
recovery. The test could be terminated because of
fatigue, dyspnea, leg discomfort, chest pain, a systolic
blood pressure of more than 250 mm Hg, a heart rate of
more than 180 bpm, ventricular tachycardia, or
ischemic electrocardiographic changes. During follow-
up, deaths were tabulated, and causes of death were
obtained from death certificates. A total of 355 subjects
were lost to follow-up (4.6% of the original study
cohort). The chi-square test for trends was used for
comparisons among quintiles of heart rate. The relative
risk of death was estimated with a Cox proportional
hazard’s model for each quintile of heart rate.
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A total of 5713 men composed the study group. They
were followed for a mean of 23 years. There were 1516
deaths, including 400 deaths from cardiac causes. Of the
latter, 81 were sudden cardiac deaths and 129 were non-
sudden deaths. Jouven and colleagues describe the sud-
den deaths as “sudden deaths from myocardial infarc-
tion,” but it appears they included all sudden deaths in
this category. Subjects who suffered sudden death were
older, had a higher body mass index, used more tobacco,
had a higher resting heart rate, a higher systolic blood
pressure, a higher serum total triglyceride and total cho-
lesterol, and a higher prevalence of diabetes than con-
trols. They also had a shorter duration of exercise and
were less physically active. It was noted that sudden
death victims more frequently had a parental history of
sudden death. The duration of exercise was 6.0 ± 2.3
minutes in the sudden death group, 6.7 ± 2.6 minutes in
the nonsudden death group, and 7.3 ± 2.5 minutes in the
control group.

The influence of several heart rate variables on prog-
nosis was then examined. After adjustment for clinical
factors, the risk of sudden death increased progressively
with the resting heart rate. In comparison with the risk in
the lowest resting heart rate quintile, the risk in the high-
est quintile was 3.5 times higher. For nonsudden death,
the risk in the highest heart rate quintile was 1.5 times
that in the lowest quintile. Subjects with a heart rate
increase of less than 89 bpm during exercise had 4 times
the risk of sudden death, 1.2 times the risk of nonsudden
death, and 1.5 times the risk of death from any cause.
The rate of heart rate recovery was also significantly
related to the risk of sudden death. Compared to those
with a heart rate decrease from maximum heart rate at 1
minute of more than 40 bpm (the highest quintile), sub-
jects with a heart rate recovery of less than 25 bpm (the
lowest quintile) had 2.1 times the risk of sudden death,
and 0.9 times the risk of nonsudden cardiac death. In the
Cox proportional hazard’s model, the heart rate profile
was strongly associated with sudden death and less
strongly associated with death from any cause, but
showed no association with nonsudden death from
myocardial infarction. The strongest predictor of sudden
death was a lower increase in heart rate. This was true
even when the analysis was restricted to subjects who
stopped exercise at the 164-W level.

Jouven et al conclude that their data are consistent
with the concept that autonomic imbalance predisposes
persons to life-threatening arrhythmias. They believe
that their data show that a greater risk of sudden death is
associated with an impaired ability to increase not only
vagal but also sympathetic activity to appropriate levels.
This could be explained by reduced baro-reflex sensitiv-

ity. They suggest that one of the beneficial effects of reg-
ular exercise training may be improvement in baroreflex
sensitivity and in autonomic milieux, which would favor
survival in the setting of myocardial insult.

■■ COMMENTARY
These data are from a very long-term trial performed in

Parisian civil servants. Jouven et al have previously
reported that detection of both ischemia and ventricular
premature depolarizations during exercise are each inde-
pendent predictors of subsequent sudden death during fol-
low-up. Patients with ischemia were excluded in this
study, but it is not reported if the role of ventricular ectopy
was analyzed here. The current data do provide some
potentially useful insights into the mechanisms of sudden
death. It appears that abnormalities in both vagal and the
sympathetic nervous system may be involved in increas-
ing someone risk for future sudden death.  Unfortunately,
however, the use of these data in an individual is quite
limited. Despite the long duration of this trial, the sudden
death rate per year was still quite low.  However, the more
general observation that increased physical activity
should improve sudden death rates can still be made.   ■

The Gender Specific Impact
of Diabetes and Myocardial
Infarction at Baseline and
During Follow-Up on 
Mortality From All Causes
and Coronary Heart Disease
A B S T R A C T  &  C O M M E N T A R Y

By Jonathan Abrams, MD
Professor of Medicine, Division of Cardiology, University of
New Mexico, Albuquerque
Dr. Abrams serves on the speaker’s bureau for Merck, Pfizer, and Parke-Davis.

Synopsis: In order to reduce CVD mortality, more
active management and prevention of diabetes is 
needed.

Source: Hu G, et al. The Gender-Specific Impact of Diabetes
and Myocardial Infarction at Baseline and During Follow-Up
on Mortality From All Causes and Coronary Heart Disease.
J Am Coll Cardiol. 2005;45:1413-1418.

It is well known that the presence of type 2
diabetes is a lethal risk factor for cardiovascular
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disease (CVD) and, particularly, coronary heart dis-
ease (CHD). Mortality from heart attack, need for
requiring revascularization procedures, or the
development of congestive heart failure all carry a
major increased risk of 2-4-fold when compared to
non diabetics, particularly in women.

Recently, the National Cholesterol Education Pro-
gram Adult Treatment Panel III (NCEP-ATP III) and the
American Diabetes Association designated type 2 dia-
betes as a coronary risk equivalent (ie, adult type 2 dia-
betics who have not had an overt CVD event should be
considered as having occult CAD). Thus, all CHD risk
factors should be treated aggressively. For instance, the
target for LDL cholesterol in an adult type 2 diabetic is <
100 mg/dL.

Many guidelines also suggest using an angiotensin-
converting enzyme inhibitor in diabetics. The Heart Pro-
tection Study (HOPE) and Collaborative Atorvastatin
Diabetes Study (CARDS) confirm that a standard dose
of a statin drug given to type 2 diabetics not selected for
hyperlipidemia results in a considerable reduction in
morbidity and mortality over 3 to 5 years.

A special advisory from the NCEP-ATP III in 2004
encourages treatment of high-risk individuals who have
CAD or a high burden of CAD risk factors to a target
LDL cholesterol as low as 70-80 mg/dL. Many adult
diabetics fit into this high-risk classification, whether or
not they have had a prior cardiovascular event.

A recent publication from Finland examined the
impact of baseline diabetes and/or myocardial infarction
(MI) on 7000 patients followed for a mean of 12 years.1

The goal of the study was to compare the magnitude,
CVD risk, and total mortality for diabetics or non-dia-
betics with a history of MI at baseline, as well as in sub-
jects who developed diabetes or an MI during follow-up
(incidental diabetes or MI).

The patients were all from Finland and represented 6
population surveys carried out between 1972 and 1997.
A random sample of 7% of the population comprised the
study cohort, stratified by gender and age. Two related
cohorts were examined: a baseline group of individuals
who had prior diabetes or MI (n = 2416), as well as a
group of individuals with incidental diabetes or MI (n =
4315). Specific CVD and CAD rates, as well as total
mortality were calculated and standardized for 10-year
age intervals. The cohorts were examined to determine
whether disease status impacted mortality to the same
degree in men and women.

Results: Compared to men who had diabetes at base-
line, those with a prior MI had a higher mortality from
CAD, CVD, and all causes. However, women with a
prior MI had a lower risk of death during follow-up from

CAD, CVD, and total mortality, compared to women
who had diabetes but no MI at baseline.

Men and women with both diabetes and MI at entry
had the highest risk of death from CAD and CVD. For
those individuals who developed diabetes or MI during
the follow-up (incident diabetes or MI), followed for a
mean of 8 years, the findings differed. Men and women
who developed an MI during the observational period
had a higher adjusted mortality rate of over 2-fold, com-
pared to those who developed diabetes but no MI during
the follow-up period; there was no gender difference in
CAD, CVD, and all cause mortality in this population.
As with the cohort who had either diabetes or MI at
baseline, men and women with both incident diabetes
and MI had the highest risk of CAD and mortality.

To summarize, men with a prior MI at baseline had
worse survival than men with prior diabetes; the reverse
was true in women, with prior diabetes associated with a
worse survival than those with a prior MI history. Men
and women with an incident MI (eg, on study) had a
worse prognosis compared to those with incident dia-
betes during follow-up.

Hu and colleagues refer to a number of pub-
lished studies addressing some of these issues
and, particularly, gender differences in various
outcomes, including CAD mortality in individuals
with diabetes without prior infarction. The best
known study, by Haffner and colleagues, also
from Finland, is quite familiar to many, showing
equivalent death rates in individuals with a prior
MI at entry over the 7-year follow-up period,
when compared to those who had no MI but were
diabetic at entry.2 However, not all studies have
corroborated these data.

A Framingham analysis also demonstrated that
diabetic women had a greater risk for CHD death
than those with prior MI, but in men the opposite
was true, with prior MI imparting greater risk than
diabetes.3 The striking feature in the present report
is that “women with prior MI at baseline had a
markedly lower risk of CHD and total mortality,
compared with women with prior diabetes at base-
line,” whereas women with an incident MI had a
greater risk of death, compared with those with
incident diabetes.

Haffner et al suggest that these gender differ-
ences may, in part, be dependent on the duration of
the disease and, as such, diabetes or an MI may
result in differential risk for subsequent events.
They note that among patients with an acute MI,
risk is highest immediately following the heart
attack, with stabilization over time; however, in dia-
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betics, risk appears to be cumulative and increases
with duration of the disease. Haffner et al confirm
that the data support the well-known observations
that type 2 diabetes eliminates the approximate 10-
year protection that women have from developing
clinical CVD, compared to men.

Haffner et al conclude, “In order to reduce CVD
mortality, more active management and prevention of
diabetes is needed.” They also suggest that differential
treatment strategies may be appropriate between men
and women depending on MI or diabetic status.

■■ COMMENTARY
This is an interesting study and is important because of

the large number of individuals followed over a long peri-
od of time. Perusal of the multi-variate survival curves is
particularly useful in demonstrating the differential risk.
Thus in men, a prior MI imparts greater risk for subse-
quent CAD and CVD than type 2 diabetes, similar to inci-
dent diabetes or MI in men. However, for women, having
prior diabetes manifests a greater risk than a prior MI,
while having an incident MI carries a worse survival
prognosis than those with incident diabetes.

For all cohorts, the combination of diabetes and a
prior MI resulted in the most lethal outcomes. Although
discussion of the various cohort subgroups is somewhat
confusing, the take-home message seems to be clear:
Diabetics, as well as individuals with clinical CAD and
no diabetes, deserve vigorous preventive therapies,
including lifestyle approaches (weight-loss, exercise), as
well as a pharmacologic cocktail that should include
aspirin, a statin, and an ace inhibitor. This mandate is par-
ticularly important in women with no known CAD. Fur-
thermore, aggressive therapy of hyperglycemia is impor-
tant in patients with type 2 diabetes with or without a
prior MI. While glucose control has yet to be proven to
have a large impact on survival in diabetes, considerable
evidence supports such an approach.   ■
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BNP in Mitral Regurgitation
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: Higher BNP levels predict worse outcomes
under medical management and may be useful for deci-
sions regarding surgery.

Source: Detaint D, et al. B-Type Natriuretic Peptide in
Organic Mitral Regurgitation. Circulation. 2005;111:
2391-2397.

The assessment of the severity of mitral
regurgitation (MR) and the timing of mitral valve

surgery are challenging. Thus, this group from the
Mayo Clinic, Rochester, MN, prospectively analyzed
the value of BNP levels for predicting severity of MR
and its outcome. Consecutive patients with isolated
chronic organic mitral regurgitation underwent a com-
prehensive echo/Doppler evaluation and a BNP level.
A total of 124 patients were enrolled and followed for
an average of 4 years. Causes of MR included prolapse
in 94, degenerative in 22, rheumatic in 5, and healed
endocarditis in 3. Regurgitant fraction (RF) by
echo/Doppler identified mild MR (RF < 30%) in 30%,
moderate MR in 34% (RF 30-49%), and severe MR
(RF 50%) in 35%. Multivariate analysis showed that
BNP was independently determined by age, female sex,
left ventricular (LV) end-systolic volume index, left atri-
al (LA) volume, atrial fibrillation, and presence of
symptoms. The degree of MR was not associated with
BNP. Splitting patients into those above and below the
median BNP level (31 pg/mL) showed that patients with
high BNP (> 31 pg/mL) had a lower survival rate (72 vs
95% at 5 years, P = .03) and a higher incidence of
achieving the combined end point of death or heart fail-
ure (42 vs 16% at 5 years, P = .03). Also, BNP was inde-
pendently predictive of mortality (hazard ratio 1.23, CI
1.07-1.48, P = .004). Detaint and colleagues concluded
that BNP elevation in chronic organic MR represents the
LV and LA adaptation to the lesion rather than the sever-
ity of MR per se. Thus, higher BNP levels predict worse
outcomes under medical management and may be use-
ful for decisions regarding surgery.

■■ COMMENTARY
This is an interesting study that addresses 2 chal-

lenges in the management of chronic organic MR:
determining regurgitation severity and timing of surgery.
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BNP was not useful for confirming the severity of MR,
and so we are left with doing a careful quantitative
echo/Doppler analysis and correlating it with clinical
findings. BNP did predict overall outcomes suggesting
that high levels represent patients in whom surgery
should be considered. Detaint et al seem ready to
embrace it and state that BNP is an “emerging biomark-
er of severe consequences and poor clinical outcomes
under conservative management.” However, time will
tell if measuring BNP is valuable for clinical decision
making or adds more to the confusion.

Of note, BNP was related to symptoms (NYHA func-
tional class), LV end systolic volume, LA size, and atrial
fibrillation; all 4 of which have been proposed as useful
for predicting who should be considered for surgery.
However, it was only weakly related to LV ejection frac-
tion (EF) and not in the multivariate analysis; yet, LVEF
< 60% is believed to be a strong indicator of need for
surgery. Recognizing this discrepancy, Detaint et al con-
jecture that EF is a late marker of patients who do poorly
with surgery and that we need earlier markers, especial-
ly in patients who are candidates for valve repair. Thus,
they believe that BNP is a “promising clinical tool for
risk stratification.” Whether BNP can be used effectively
in individual patients remains to be proven in a prospec-
tive trial designed to test this concept. Given the multiple
causes of positive BNPs, such as age and gender (noted
in this study) and controversy over the best assay (eg,
pro BNP). I doubt that it will be as straight forward as
Detaint et al hope. On the other hand, this test is now
readily available and would seem worth ordering in
patients with moderate to severe MR (3-4/4) who may
be candidates for valve repair. I agree with Detaint et al
that a high BNP should occasion a closer look at the
patient and more intense follow-up. Perhaps a high BNP
should occasion a quantitative echo/Doppler evaluation
if only a qualitative one has been done. Clearly, the clin-
ical utility of BNP continues to evolve.   ■

CME Questions
1. Drug-eluting stents protect against in-stent restenosis for:

a. 4 months
b. 1 year
c. 2 years
d. 4 years 

2. BNP in chronic organic mitral regurgitation predicts:
a. death
b. death or heart failure
c. need for valve replacement
d. A and B 

3. Complications of pacemaker leads include:
a. perforation of the right heart chambers

b. severe tricuspid regurgitation
c. tricuspid stenosis 
d. A and B 

4. The risk of sudden death is increased by 
a. increased resting heart rate
b. reduced heart rate response to exercise
c. reduced heart rate recovery post exercise
d. All of the above 

5. Pulmonary vein isolation for atrial fibrillation is associated
with:
a. severe mitral regurgitation
b. thromboembolic events
c. pulmonary vein stenosis
d. All of the above 

6. Regarding diabetes and myocardial infarction:
a. men with a prior MI have a worse prognosis than diabetics
b. women with diabetes have a worse prognosis vs prior MI
c. new diabetes is worse than new MI post MI in men and women
d. A and B 
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Answers:1. (d); 2. (d); 3. (d); 4.
(d); 5. (c); 6. (d)
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Dear Clinical Cardiology Alert Subscriber:

This issue of your newsletter marks the start of a new Continuing Medical Education (CME)
semester and provides us with an opportunity to review the procedures. 

Clinical Cardiology Alert provides you with evidence-based information and best practices that
help you make informed decisions concerning treatment options and physician office practices. Our
intent is the same as yours - the best possible patient care.

The objectives of Clinical Cardiology Alert are to:

o present the latest information regarding diagnosis and treatment of cardiac disease, including 
new drug therapies, surgery, and other interventions;

o discuss the pros and cons of these interventions, as well as possible complications;
o discuss the pros and cons and cost-effectiveness of new and traditional diagnostic tests; and 
o present current data regarding outpatient care of cardiac patients.  

Each issue of your newsletter contains questions relating to the information provided in that issue. After
reading the issue, answer the questions at the end of the issue to the best of your ability. You can then
compare your answers against the correct answers provided in an answer key in the newsletter. If any of
your answers were incorrect, please refer back to the source material to clarify any misunderstanding. 

At the end of each semester you will receive an evaluation form to complete and return in an envelope
we will provide. Please make sure you sign the attestation verifying that you have completed the activity
as designed. Once we have received your completed evaluation form we will mail you a CME certificate. 
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You can also email us at: ahc.customerservice@thomson.com.

On behalf of Thomson American Health Consultants, we thank you for your trust and look for-
ward to a continuing education partnership.
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Brenda Mooney
Vice-President/Group Publisher
Thomson American Health Consultants

AHC-LTR


