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The debate continues as to whether coronary artery
bypass graft (CABG) surgery with left-internal mammary

artery (LIMA) or stenting is the best treatment for proximal left-
anterior descending coronary artery (LAD) lesions. Prior studies of
bare-metal stents (BMS) vs. CABG with standard midline sternoto-
my and cardiopulmonary bypass (CPB) show equivalent rates of
death and myocardial infarction (MI), but increased need for repeat
revascularization in patients receiving stents. However, both
approaches have undergone improvements in recent years. The
advent of drug-eluting stents has dramatically reduced restenosis
rates. The evolution of MIDCAB (minimally invasive direct coro-
nary artery bypass), using mini-thoracotomy and not requiring
CPB, has made bypass surgery less invasive. With the rapid evolu-
tion of both stenting and surgical techniques, the best approach for
revascularization of proximal LAD lesions is, once again, unknown.
Accordingly, Thiele et al performed a randomized, controlled trial of
sirolimus-eluting stents (SES) vs. MIDCAB in patients with isolated
proximal LAD disease, using a non-inferiority design.

Thiele et al screened 213 patients with isolated proximal LAD
stenosis and either symptomatic angina or documented ischemia. All
patients were deemed suitable for either percutaneous coronary
intervention (PCI) with SES or MIDCAB by both the interventional
cardiologist and the cardiac surgeon. Exclusion criteria were acute
coronary syndromes requiring immediate treatment, prior PCI,
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CABG or valve surgery, significant carotid stenosis
requiring treatment, renal failure requiring dialysis, total
LAD occlusion, overt congestive heart failure, upper
gastro-intestinal bleeding within four weeks, contra-
indication to anti-platelet therapy, or any condition lim-
iting life-expectancy. PCI was performed via the femoral
artery using heparin, and all patients were pre-loaded
with clopidogrel 600 mg the day before the procedure;
the use of glycoprotein IIb/IIIa inhibitors is not men-
tioned. MIDCAB was performed via left-anterolateral
mini-thoracotomy; mechanical stabilizers were used to
immobilize the anastomotic site. Patients were followed
for at least 12 months (median 41 months after MID-
CAB and 43 months after SES), and had a 12-month
stress test; 87% had a 12-month angiogram. Angiography
was analyzed at a core laboratory. The primary endpoint
was freedom from MACE (major adverse cardiac events
— cardiovascular death, MI, repeat target vessel revas-
cularization within 12 months). Secondary endpoints
included each component of the primary composite end-
point, as well as peri-procedural adverse events occur-
ring within 30 days post-procedure.

The baseline characteristics were similar between the
patients receiving SES (n = 65) and those receiving
MIDCAB (n = 65) by intention-to-treat. Two patients
did not undergo MIDCAB because of clinical instability
requiring more urgent intervention, four patients
required conversion to standard thoracotomy, and one
had a vein graft instead of LIMA because of a poor-quality

artery. In the SES group, three patients did not undergo
SES implantation because of inability to cross the lesion,
and had bare-metal stents implanted instead. After MID-
CAB, peri-procedural adverse events occurred more fre-
quently (16.2% vs. 3.1%; p = 0.02) and length-of-stay
post-procedure was longer (eight days vs. one day; p <
0.001). Discharge medication was similar between
groups in terms of aspirin, statin, beta-blocker, and
angiotensin-converting enzyme inhibitors/receptor
blockers. However, more patients with SES were dis-
charged on clopidogrel (100% vs. 34%; p < 0.001).

At 12 months, there was no difference in the primary
endpoint rates of MACE, which occurred in 7.7% of the
SES group and 7.7% of the MIDCAB group and satis-
fied the non-inferiority criteria (p = 0.03 for non-inferi-
ority). This held true when analyzed on an intention-to-
treat basis or on a per-protocol basis. There were no car-
diac deaths in either group at 12 months. The rates of MI
were 1.5% in the SES group and 7.7% in the MIDCAB
group (p < 0.001 for non-inferiority). Repeat revascular-
ization was performed in 6.2% of the SES group, and
none of the MIDCAB group did not meet non-inferiori-
ty criteria. Importantly, both stenting and MIDCAB sig-
nificantly improved angina and quality of life; there
were no differences in the extent of benefit between
treatment groups, as assessed by Canadian Cardiovascular
Society angina class, work capacity on bicycle ergome-
try, SF-36, and MacNew domain quality-of-life scores.
Thiele et al conclude that in patients with isolated prox-
imal LAD lesions, SES is non-inferior to MIDCAB at 12
months with respect to freedom from MACE, with sim-
ilar relief of symptoms and fewer peri-procedural
complications.

■■ COMMENTARY
Revascularization technologies continue to evolve,

both in CABG surgery and PCI, and clinical trial data
struggles to keep pace with this rapid progress. The cur-
rent study by Thiele et al presents medium-term data to
support the use of either MIDCAB or SES in proximal
LAD lesions. The excellent long-term outcomes of
patent LIMA to LAD grafts is well known, but the long-
term outcomes of SES are still being evaluated. There is
a need for continued anti-platelet therapy in the SES
group, and this was seen as higher rate of clopidogrel
therapy at discharge in the SES group. This reduces the
rate of stent thrombosis and may also reduce the rate of
events from other lesions, improving long-term progno-
sis. Alternatively, this may lead to worse outcomes due
to the small but significant increased risk of bleeding.
Long-term follow-up is needed to adjudicate this issue.
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The randomized study design is a strength of this
paper. Several potential confounders need to be
acknowledged in this study. The results presented herein
are from a single center highly experienced in MIDCAB
and may not represent the outcomes in all centers. In the
SES group, we are not told about glycoprotein IIb/IIa
inhibitor use, which may have influenced the results.
Furthermore, the use of alternative anti-thrombins, such
as bivalirudin, or the use of transradial access, may have
reduced the complication rate further. Thiele et al pres-
ent important data, which can guide us in offering our
patients alternative strategies for revascularization of
proximal LAD lesions.   ■

Alpha Blockers 
and Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Dhaliwal AS, et al. Impact of alpha 1-adrenergic
antagonist use for benign prostatic hypertrophy on outcomes
in patients with heart failure. AJC. 2009;104:270-275.

Based upon an increased incidence of heart
failure with alpha 1-adrenergic antagonists treat-

ment of hypertension, there has been concern about
using alpha blockers for benign prostatic hypertrophy
(BPH) in patients with heart failure, yet these drugs
are highly efficacious for this common condition.
Thus, Dhaliwal et al from the Veterans Affairs Medical
Center in Houston, Texas, used an existing database of
386 men admitted for decompensated heart failure to
study this issue. The primary endpoints were mortali-
ty and first rehospitalization for heart failure, alone or
in combination. The patients were categorized as
being on alpha 1 blockers (n = 98) or not (n = 290) at
discharge, and subgrouped into those taking beta
blockers or not. Carvedilol was considered a beta
blocker for this analysis. 

Results: Alpha-blocker therapy was not associated
with an increase in the primary endpoints (HR 1.24, CI
0.93-1.65, p = 0.14) unless the patients were not on con-
comitant beta-blocker therapy (1.94,1.14-3.32, p =
0.015) over a one-year average follow-up. The patients
on alpha blockers were older (73 vs. 67 years, p < 0.001)
and had a higher left-ventricular ejection fraction (EF)
(28 vs. 25%, p = .05). Also, more of those on alpha
blockers were in the preserved (> 45%) EF group (21 vs.

10%, p = 0.005). Dhaliwal et al concluded that baseline
beta-blocker therapy prevented any harmful effects of
alpha blockers in patients with heart failure.

■■ COMMENTARY
Although this is a small, retrospective, observational

study, it does provide reassurance that patients on mod-
ern multi-neurohormonal blockade for heart failure do
not experience adverse effects from concomitant alpha 1
adrenergic blockade therapy for BPH. In this all-male
cohort, alpha-blocker therapy was common (25%), and
the agents used were those typically used for BPH. Prior
studies of heart-failure and hypertensive patients have
shown an increased incidence of fluid retention and heart
failure exacerbation with alpha 1 blockade therapy,
despite reductions in blood pressure. These prior studies
did not involve baseline therapy with renin-angiotensin-
aldosterone system antagonists or beta blockers. In this
study, most were on this background therapy, and beta
blockers seemed to be key, since their absence was asso-
ciated with more readmissions for heart failure but not
higher mortality. This makes sense, since it is believed
that isolated alpha 1 blockade leads to reflex beta 1 stim-
ulation and increased renin and aldosterone production.
The net result would be fluid retention and possible heart
failure exacerbation. Thus, it would seem that alpha 1
blockade should be used cautiously in heart-failure
patients not on beta blockers.

The relative safety of alpha 1 blockers in these
patients admitted for heart failure on modern therapy is
important because of the potential therapeutic uses of
these agents. They are effective agents for BPH symp-
toms and hypertension, and they raise HDL cholesterol
levels.   ■

Tadalafil for Pulmonary 
Arterial Hypertension
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
Dr. Abrams serves on the speaker’s bureau for Merck, Pfizer, and Parke-Davis.

Source: Galie G, et al. Tadalafil therapy for pulmonary
arterial hypertension. Circulation. 119:2894-2903.

Pulmonary arterial hypertension (pah) is a
dreaded multifactorial disease that is usually fatal.
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PAH can be a result of a number of conditions, includ-
ing chronic thromboembolic hypertension, HIV, and
congenital cardiac lessons, such as a large ASD with
pulmonary shunting resulting in decreased nitric
oxide (NO) expression. Treatment for the various
causes of PAH has been problematic, as this disorder
is usually lethal. Therapy has included prostanoids. In
recent years, PDE-5 inhibitors, such as sildenafil, and,
more recently, bosentan, an endothelin-receptor
antagonists.

The PHIRST study examines the benefits of
tadalafil, an oral PDE inhibitor, given once daily for 16
weeks in stable PAH subjects. Half of the 405 subjects
were on placebo and half on one of five blinded treat-
ment arms over a two-year period (2005 to 2007).
Efficacy and tolerability of tadalafil or placebo over 16
weeks, with/without background bosentan therapy, was
assessed. Patients with various causes of PAH were
selected from 84 centers in the United States, Canada,
Europe, and Japan. Patients were randomized to place-
bo, 0. 2.5, 10, 20, or 40 mg of tadalafil, and were strat-
ified by baseline walking distance of < 325 meters or >
325 meters.

A long-term extension study was also included, uti-
lizing 20 mg or 40 mg of tadalafil or placebo; 334 sub-
jects entered this study. The primary endpoint was the
placebo-corrected change from baseline to week 16 in
patients who underwent a placebo-corrected, six-
minute walk test. Secondary efficacy scores included
functional class, worsening symptoms, death or lung
transplant, dyspnea score, and WHO quality of life.
Repeat walk test and Borg dyspnea score were meas-
ured at 4, 8, 12, and 16 weeks. Patients who had no sig-
nificant change in functional class were censored at the
completion of 16 weeks.

Results: At baseline, patients were well-balanced
(mostly WHO class II-III), and most had idiopathic/her-
itable PAH.

Exercise capacity in the tadalafil subjects improved
at all but the lowest dose (2.5mg). Tadalafil 40 mg was
the only dose that was effective vs. placebo, reaching
the prespecified level of significance. Functional class
improvement occurred in patients on bosentan, but
was better with tadalafil alone or both together (NS).
Time to clinical worsening improved with tadalafil 40
mg; rehospitalization and worsening of WHO func-
tional class were lower in this group. Borg dyspnea
score was not different among the groups. QOL was
better with tadalafil vs. placebo.

Right heart catheterization data on 93 patients
demonstrated improvement with decreased right heart

pressures and increased cardiac index. Improvement
was greatest with 20 mg and 40 mg of tadalafil, with
best results in naïve-treated patients.

All doses of tadalafil were generally well tolerated;
headache and flushing were adverse events, which
were generally mild. The extension study of at least 10
months duration showed a significant increase in six-
minute walk time with tadalafil vs. placebo. Galie et al
concluded that tadalafil 40 mg improved exercise
capacity, decreased the incidence of clinical worsening,
and improved functional status in PAH subjects, even if
they were on bosentan.

■■ COMMENTARY
While little to no evidence suggests increased sur-

vival in PAH with tadalafil, the PHIRST trial and others
utilizing intravenous PDE inhibitor therapy or inhaled
prostacyclin delivery systems, have been in use for over
five years. Improved six-minute walk test ability and a
modest lowering of pulmonary artery pressure, indicate
benefit with PDE-5 inhibitors such as sildenafil. This
trial used tadalafil, an oral PDE inhibitor, and demon-
strates a potentially positive role for long-term Tadalafil
once-daily therapy.

It is well known that a diagnosis of PAH is very
serious. Over the past few years, there has been con-
siderable interest in lowering pulmonary arterial pres-
sure with phosphodiesterase inhibitors. This surprising
class of drugs is known to improve sexual dysfunction
in men. The potent penile vasodilator effect of these
agents has been widely utilized. Thus, enhanced nitric
oxide availability, used in improving male sexual func-
tion, has been utilized effectively in approaches to
PAH. Tadalafil, and presumably, as yet untested, PDE
inhibitors, provide benefit in PAH. This study demon-
strates the safety and efficacy of an oral treatment for
patients with symptomatic PAH. The favorable effica-
cy profile of once-daily therapy offers a clinically
meaningful addition to the currently approved treat-
ment options.

The role of enhancing nitric oxide in PAH is yet
another outcome of the remarkable discoveries of Robert
Furchgott (recently deceased), Louis Ignarro, and others,
relating to nitric oxide. An oral tablet taken once daily
should be greatly beneficial to PAH subjects. PDE
inhibitors have been tested and found to be safe in mil-
lions of men with erectile dysfunction. This study pro-
vides assurance that the rare PAH patient should be able
to function better and longer, as documented in the
PHIRST trial report. The FDA has recently approved
Tadalafil for this use.   ■
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Unexplained 
Cardiac Arrest Evaluation
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.

Source: Krahn AD, et al. Systematic assessment of patients
with unexplained cardiac arrest: Cardiac Arrest Survivors
With Preserved Ejection Fraction Registry (CASPER).
Circulation. 2009;120:278-285.

In this paper, krahn et al from a canadian con-
sortium report on the results of systematic evaluations

in patients with unexplained cardiac arrest due to ven-
tricular tachycardia or ventricular fibrillation. Patients
were eligible for inclusion if they had normal left ven-
tricular function, no severe hypertrophy, normal coro-
nary arteries, long QT syndrome (LQTS), or if Brugada
syndrome could not be diagnosed based on their resting
ECG and no reversible cause for cardiac arrest had been
identified. Patients were enrolled between January 1,
2004 and October 1, 2008, in eight adult and one pedi-
atric electrophysiology center in Canada. Patients who
were candidates for the study underwent continuous
ECG monitoring, transthoracic echocardiography, and
coronary angiography. Patients, where the cardiac arrest
remained unexplained, were evaluated using a standard-
ized testing protocol that included a signal averaged
ECG, exercise testing, cardiac magnetic resonance
imaging, and intravenous drug challenges with epineph-
rine and procainamide. Patients also underwent electro-
physiologic studies with programmed ventricular stim-
ulation using up to three ventricular extrastimuli at two
drive cycle lengths. Voltage mapping, right ventricular
angiography, and right ventricular biopsy were conduct-
ed if occult arrhythmogenic right ventricular cardiomy-
opathy (ARVC) was suspected. Finally, targeted genet-
ic testing was performed on the basis of phenotype
detection. Genetic testing was performed on culprit
genes for LQTS, Brugada syndrome, ARVC, and cate-
cholaminergic polymorphic ventricular tachycardia
(CPVT).

Sixty-three patients were included in the study. The
mean age was 43 ± 13 years; 29 patients were female
(46%). Specific diagnoses were made in 35 of 63
patients (56%). The cardiac arrest remained unexplained

in the remaining 28 patients (44%). A variety of abnor-
malities were detected. LQTS was detected in eight
patients (23%), CPVT in eight (23%), ARVC in six
(17%), early repolarization in five (14%), coronary
spasm in four (11%), Brugada syndrome in three (9%)
and myocarditis in one (3%). Imaging was positive in
eight patients, provocation with either exercise or drug
infusion in 18, and voltage mapping or ventricular biop-
sy in three. Coronary spasm was diagnosed in four
patients who spontaneously had greater than 2 mm of ST
segment elevation during inpatient telemetry. Family
screening was performed in 64 family members of nine
patients who had causative mutations. Fifteen of these
64 family members were found to have previously undi-
agnosed mutations that could lead to cardiac arrest.

Krahn et al conclude that the cause of a previously
unexplained cardiac arrest can be determined in about
half of all such patients with the use of systematic
noninvasive and invasive testing. Drug provocation
and advanced imaging modalities had the greatest
yield. Positive results can direct genetic testing
among family members for genetically mediated
arrhythmia syndromes.

■■ COMMENTARY
In most series of out-of-hospital cardiac arrest sur-

vivors, about 3%-10% of patients have no apparent
structural heart disease identifiable. In some of these
patients, the resting ECG provides a diagnosis that can
be used to guide therapy, but in others, the ECG and
monitoring will be only inconclusive. In this report,
Krahn and a group of investigators from nine Canadian
centers show that a systematic diagnostic approach can
efficiently and accurately identify the cause for cardiac
arrest in about 50% of cases. The knowledge gained can
then be used to guide therapy both in the patient and,
perhaps more importantly, in potentially affected family
members.

The greatest yield was seen with provocative tests
using either exercise or drug infusions. In patients with
LQTS, CPVT, and Brugada syndrome, the baseline ECG
may be normal, and it is only with provocative testing
that the diagnosis can be made. Electrophysiologic study
is rarely helpful in patients with a normal resting ECG
and normal cardiac function.

The four patients with spasm-induced arrhythmias are
an interesting group. Spasm may occur both with and
without a definable underlying coronary stenosis.
However, spasm must be suspected and treated when
chest pain precedes the arrest and no significant coro-
nary disease is seen with angiography.

Despite the protocol followed by Krahn et al, 44% of
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the cardiac arrests remained unexplained. Whether these
patients have a previously unrecognized condition, or the
arrest was the response of a truly normal heart to some
unknown irritant, will require future studies looking at
this interesting group of patients.   ■

Percutaneous Mitral
Annuloplasty for Functional
Mitral Regurgitation 
in Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

By Andrew J. Boyle, MBBS, PhD

Source: Schofer J, et al. Percutaneous mitral annuloplasty
for functional mitral regurgitation. Results of the CARIL-
LON Mitral Annuloplasty Device European Union Study
(AMADEUS). Circulation. 2009;120:326-333.

Functional mitral regurgitation (fmr), occurr-
ing in heart failure, portends an adverse prognosis.

There is no medical therapy for FMR, and surgery to
correct FMR with mitral annuloplasty, mitral valve
repair, or mitral valve replacement carries significant
morbidity and mortality risk. Recently, percutaneous
therapies for FMR have begun to appear in clinical tri-
als, but none have been approved by the FDA for clini-
cal use. Such approaches include percutaneous valve
repair using devices or sutures to form a double-lumen
mitral orifice, left-ventricular restraining techniques to
reduce LV dilatation and, therefore, FMR, and annulo-
plasty devices to reduce mitral annular dimensions.
Schofer et al present their first human experience using
a cinching device in the coronary sinus to reduce the
mitral annular dimensions and, thereby, reduce MR.

They enrolled 48 patients with heart failure class
II-IV due to dilated ischemic or non-ischemic car-
diomyopathy, moderate-to-severe FMR, six-minute
walk distance 150-450 m, left ventricular (LV) ejec-
tion fraction (EF) < 40%, LV end-diastolic diameter >
55 mm, age over 18 years, and on a stable heart fail-
ure regimen with angiotensin converting enzyme
inhibitor (or receptor blocker) and beta-blocker.
Exclusion criteria included hospitalization in the pre-
ceding three months for myocardial infarction (MI) or
unstable angina, recent percutaneous coronary inter-
vention, prior coronary artery bypass surgery, require-
ment for cardiac surgery, pacing lead in the coronary

sinus, significant leaflet pathology (such as moderate
or severe myxomatous degeneration or rheumatic dis-
ease), severe mitral annular calcification (MAC),
renal impairment with serum creatinine > 2.2 mg/dL,
severe tricuspid regurgitation, and chronic atrial fib-
rillation. This was a prospective, single-arm study
with no control group. Under general anesthesia,
using trans-esophageal echo and angiographic guid-
ance, the CARILLON device was implanted in the
coronary sinus. A distal anchor was deployed and
then, under tension to reduce the annular dimension, a
more proximal anchor was deployed. Because the cir-
cumflex coronary artery runs close to the coronary
sinus, circumflex coronary artery occlusion was
avoided using intraprocedural coronary angiography.
Echocardiographic variables were analyzed by a core
laboratory, and included quantitative and semi-quanti-
tative measures of FMR (vena contracta, effective
regurgitant orifice, regurgitant volume, and FMR jet
area to left atrial area). The primary outcomes were
safety and feasibility of device implantation.

Of the 48 patients enrolled, 30 received the device.
Of the remaining 18 patients who did not have the
device implanted, no device implant was attempted in
five (complications during coronary sinus access in
three and screen failure in two) and the device was
recaptured and removed in 13 (due to inadequate distal
anchoring in three, and inadequate FMR reduction or
circumflex artery compromise in the others). During the
course of the trial, the device was modified to improve
the distal anchor and the technique was modified to
deploy the distal anchor more distally. Six patients
(13%) experienced seven complications (one death,
three MI, three coronary dissection/perforations). There
was significant improvement in all parameters of mitral
regurgitation, ranging from 22% to 32% reduction (p <
0.001 for all) at six-month follow-up echocardiography.
In addition, mitral annular diameter reduced from 4.2 ±
0.4 vs. 3.8 ± 0.4 cm (p < 0.001). However, no change
was seen in LV systolic or diastolic diameters or LVEF.
NYHA class improved from 2.9 to 1.8 (p < 0.001) and
the six-minute walk distance improved from 307 ± 87 to
401 ± 137 m (p < 0.001). The Kansas City
Cardiomyopathy Questionnaire Overall Summary
Score improved from 47 to 69. The authors conclude
that percutaneous placement of the CARILLON mitral
annuloplasty device in the coronary sinus has the poten-
tial to safely and significantly treat FMR in patients
with heart failure, with resultant symptomatic benefit.
Further studies are required to define the long-term effi-
cacy of this therapy, the optimal timing for intervention
and the effects on survival. 
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■■ COMMENTARY
Percutaneous device therapy to reduce functional

mitral regurgitation would be a welcome addition to the
medical armamentarium to treat heart failure. The cur-
rent study is interesting, and provides preliminary data to
suggest that coronary sinus access for mitral annuloplas-
ty may be safe and feasible. The early complications
were markedly reduced later in the study with both
device and procedural modifications. Importantly, there
were no late sequelae attributable to coronary venous
congestion. This is a preliminary study that is hampered
by a lack of control group and, thus, any efficacy out-
comes should be interpreted with caution. It would seem
reasonable that reduction in FMR would translate into
symptomatic improvement and, perhaps, even reduction
in clinical events, but this remains to be tested in future
randomized, controlled studies. Schofer et al present
provocative, yet very preliminary, data, suggesting that,
in the future, there may be interventional approaches to
improve FMR.   ■

Prognostic Value of a
Prolonged PR Interval
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD

Source: Cheng S, et al. Long-term outcomes in individuals
with prolonged PR interval or first-degree atrioventricular
block. JAMA. 2009;301:2571-2577.

This report from the framingham heart study
looks at the prognostic significance of PR interval

prolongation in ambulatory, relatively healthy individu-
als. The baseline for this report was the 11th biennial
examination of the original Framingham cohort per-
formed in the years 1968 to 1971 and the first offspring
cohort examination, which was performed between
1971 and 1974. Patients with a history of atrial fibrilla-
tion or use of antiarrhythmic drugs or a pacemaker at
baseline were excluded. This left 7,575 participants
who had an ECG with an analyzable PR interval. A sin-
gle lead (lead II) was used for analysis, and measure-
ments were made by technicians using digital calipers
and a magnifying tablet. Subsequent examinations of
the original cohort were performed every two years and
in the offspring cohort every four years. Patients in the
Framingham Study are routinely followed for death and
cardiovascular events, including myocardial infarction,

coronary insufficiency, stroke, and heart failure. In addi-
tion, data on the occurrence of atrial fibrillation and
pacemaker implantations are also recorded. The prog-
nostic value of the PR interval was analyzed first using
the PR as a continuous variable and then as a categori-
cal variable based on the standard definition of first-
degree AV block (PR interval > 200 m/sec).
Multivariate models were created that adjusted for age,
heart rate, hypertension, body mass index, lipid status,
smoking, and diabetes. For the AF analysis, valvular
heart disease, left ventricular hypertrophy, and atrial
premature beats were included as additional covariates.

At enrollment, the mean age of the group was 47
years; 54% were women. One-third of the individuals
had hypertension, but only 2% had a history of myocar-
dial infarction or heart failure. The median PR interval
was 149 m/sec; 124 participants had a PR interval of >
200 m/sec. During the follow-up period, 481 participants
developed atrial fibrillation, 124 patients received a per-
manent pacemaker, and 1,739 participants died. The PR
interval was related to the development of atrial fibrilla-
tion, the need for pacemaker implantation, and all-cause
mortality. For patients having first-degree AV block (PR
> 200 m/sec), the absolute risk increase for atrial fibril-
lation was 1.04% per person-year, for pacemaker
implantation 0.53%, and all-cause mortality 2.05%. Cox
proportional hazard model showed that each 20-second
increment in the PR interval was associated with an
adjusted hazard ratio of 1.11 for atrial fibrillation, 1.22
for pacemaker implantation, and 1.08 for all-cause mor-
tality. For patients with or without first-degree AV block,
the hazard ratios were 2.06 for atrial fibrillation, 2.89 for
pacemaker implantation, and 1.44 for-all cause mortality.
During long-term follow-up, 161 (3%) individuals
developed new first-degree AV block in the 12 years
after their follow-up examination. New first-degree AV
block was associated with increased risks for atrial fib-
rillation and pacemaker implantation, but was not asso-
ciated with all-cause mortality.

Cheng et al conclude that PR prolongation is related
to risk for atrial fibrillation, pacemaker implantation, and
all-cause mortality.

■ COMMENTARY
The PR interval is the sum conduction through the

right atrium, the AV node, and the His-Purkinje system.
Intra-atrial conduction and His-Purkinje conduction are
relatively independent of heart rate and autonomic tone,
but the AH interval, the measure of AV nodal conduc-
tion, is both rate-dependent and highly sensitive to
changes in autonomic tone. Cheng et al show that
PR interval prolongation predicts several important
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cardiovascular events, though this paper won’t be terri-
bly helpful to clinicians. Although an increased relative
risk was shown with PR intervals above the median of
149 m/sec, the absolute risk of atrial fibrillation, pace-
maker implantation, or mortality is not great, even in
those with PR intervals greater than 200 m/sec.
Therefore, no specific action should be taken if first-
degree AV block were detected. The value of these data
on the PR interval is likely to be for calculating risk
scores for atrial fibrillation. As shown in an earlier paper
from the same group (Lancet. 2009;373:739-745), mild
or moderate PR interval prolongation may be included
with other factors to yield a risk score for atrial fibrilla-
tion. By itself, the PR interval, in any individual, will
require interpretation, and will justify therapy only in
rare cases.   ■

CME Questions
13. Alpha-blocker therapy for BPH in heart-failure patients is:

a. safe.
b. contraindicated.
c. safe if on beta blockers.
d. safe if on aldosterone blockers.

14. A prolonged PR interval is predictive of:
a. atrial fibrillation.
b. pacemaker implantation.
c. mortality.
d. All of the above

15. Advanced studies can identify the cause of otherwise 
unexplained cardiac arrest in:
a. 25% of patients.
b. 50%.
c. 75%.
d. 100%.

16. Future percutaneous therapies for functional mitral 
regurgitation include:
a. chordal repair.
b. leaflet repair.
c. annular cinching.
d. All of the above

17. Oral therapy for pulmonary hypertension includes:
a. tadalafil.
b. bosentan.
c. calcium blockers.
d. All of the above

18. In a comparison of MIDCAB vs. drug-eluting stents for isolat-
ed proximal LAD disease:
a. MIDCAB has fewer early complications.
b. MIDCAB had a higher one-year mortality.
c. stents are not inferior to MIDCAB.
d. shorter length of stay with MIDCAB.

CME Objectives
The objectives of Clinical Cardiology Alert are to:
• present the latest information regarding illness and

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

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

and traditional diagnostic tests; and
• present the current data regarding outpatient care of

cardiac patients.   ■
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Predicting the 
development of diabetes
Source: Tabak AG, et al. Trajectories of
glycaemia, insulin sensitivity, and
insulin secretion before diagnosis of type
2 diabetes. Lancet 2009;373:2215-2221.

IN TYPICAL PREDIABETIC POPULATIONS

studied to date, approximately 5%-
10% per year progress to diabetes.
Because diabetes is preventable in the
prediabetic state through diet, exercise,
pharmacotherapy, or their combination,
it would be useful to identify at-risk
individuals even before they manifest
impaired fasting glucose (IFG) or
impaired glucose tolerance (IGT). 

The Whitehall II study is a prospec-
tive occupational cohort study of British
civil servants. Study subjects without
diabetes at baseline (n = 6538) had peri-
odic measurement of fasting glucose,
oral glucose tolerance tests, insulin resis-
tance, and beta-cell function for as long
as 13 years. At a median of 9.7 years
follow-up, 505 had developed diabetes.

There was a distinct curvilinear
increase seen in fasting glucose, 2-hour
post-load glucose, insulin resistance, and
beta-cell functional loss noted 3-5 years
before the onset of frank diabetes; sub-
jects who did not develop diabetes
showed no such steep curvilinear
changes.

The presence of IFG and/or IGT her-
alds onset of diabetes. These observa-
tions suggest that by monitoring trends
in markers of glucose dysregulation,
clinicians might be able to identify per-
sons at risk of developing diabetes even
earlier than the currently accepted met-
rics for prediabetes afford.  ■

OSA in patients 
with acute MI
Source: Lee CH, et al. Obstructive
sleep apnea in patients admitted for
acute myocardial infarction. Chest
2009;135:1488-1495.

OBSTRUCTIVE SLEEP APNEA (OSA) IS

inextricably linked with adverse
cardiovascular events including stroke,
MI, hypertension (HTN), and arrhyth-
mia. A putative mechanism links OSA
with CVD: The persistent sympathetic
overdrive necessary to stimulate
engagement of ventilation in persons
with frequent apnea/hypopnea — while
effective in sustaining respiratory activi-
ty — is toxic to the cardiovascular sys-
tem. The OSA-CVD relationship may
not be uni-directional. For instance,
although atrial fibrillation is a much
more potent risk factor for stroke than
HTN, many more patients have HTN
than have atrial fibrillation; therefore,
the number of patients who present with
stroke on the basis of HTN greatly sur-
passes those induced by atrial fibrilla-
tion. Lee et al studied subjects present-
ing with acute MI (AMI) to determine
the prevalence of OSA.

The study group comprised 105 adult
men with uncomplicated AMI, all of
whom underwent overnight polysomno-
graphy. Essentially two-thirds (65.7%)
of all subjects had OSA-positive sleep
studies, with the presence of diabetes
being a significant risk factor. 

Successful treatment of OSA with
CPAP has been shown to reduce CV
morbidity. Whether treatment of OSA in
a population that has recently sustained
an MI will reduce events is unknown.

On the other hand, since OSA is a well-
established risk factor for future CV
events, its early identification should be
a priority. These prevalence data should
encourage more energetic OSA case
ascertainment in persons who have sus-
tained coronary events.  ■

High-risk colon 
cancer subjects and
CT colonography

Source: Regge D, et al. Diagnostic
accuracy of computed tomographic
colonography for the detection of
advanced neoplasia in individuals at
increased risk of colorectal cancer.
JAMA 2009;301:2453-2461.

THE MOST RECENTLY RELEASED COLON

cancer screening guidelines from
the American Cancer Society (2008)
support an increased diversity of appro-
priate screening tools, including, for the
first time since ACS guideline inception,
CT colonoscopy (CTC). The largest (n ≥
6000) head-to-head comparison of CTC
with “traditional” (optical) colonoscopy
(OTC) found similar colon lesion detec-
tion rates with both methods. While
such data are reassuring for general
screening, no prior trial has compared
CTC to OTC in higher-risk populations.

Regge et al studied 973 subjects
deemed to be high-risk for colon cancer
on the basis of either a positive family
history, prior colonic adenoma, or posi-
tive FOBT. Each subject underwent
CTC and colonoscopy on the same day. 

Using OTC as the gold standard, the
sensitivity of CTC for advanced neopla-
sia (defined as adenoma > 6 mm) was
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85%, and specificity was 88%; sensitivi-
ty of CTC was better for the most con-
cerning lesions (> 10 mm): 91%.

Because some patients prefer the
option of CTC to OTC, and because
evaluation of populations with CTC is
associated with less risk of adverse
events (e.g., perforation and bleeding)
than OTC, these results support a role
for CTC.  ■

Migraine and
ischemic brain lesions
Source: Scher AI, et al. Migraine head-
ache in middle age and late-life brain
infarcts. JAMA 2009;301:2563-2570.

THE RELATIONSHIP NOTED BETWEEN

migraine headaches (MIG) and an
increased, albeit small, stroke risk has
long been an issue of concern. Indeed,
classic migraine (migraine with aura),
which affects about one-third of
migraineurs, has been associated with
both stroke and CAD. A 2004 study
reported that migraine was associated
with increased risk (7-fold) for cerebel-
lar infarcts, especially for persons with
frequent migraine. 

Scher et al performed a population-
based study of midlife adult (mean age,
51 years) men and women (total n =
4689) in Reykjavik, Iceland, who were
followed for more than 25 years.
Detailed information about headaches
including frequency, unilaterality, pho-

tophobia, nausea, and aura was
obtained. Additionally, all subjects
underwent MRI. Mean age at the time
of MRI was 76 years.

Study subjects who reported midlife
migraine with aura had a 40% greater
incidence of late-life infarct on MRI.
This increased risk was dominantly dri-
ven by an almost 2-fold greater risk of
cerebellar infarcts in women. For men,
there was no demonstrable increased
risk. The risk of cerebellar infarct was
independent of traditional risk factors
for atherosclerosis. In women, midlife
migraine may emerge as an important
cerebrovascular risk factor.  ■

Is a prolonged PR
interval innocent?
Source: Cheng S, et al. Long-term out-
comes in individuals with prolonged PR
interval or first-degree atrioventricular
block. JAMA 2009;301:2571-2577.

APR INTERVAL PROLONGED BEYOND

200 milliseconds — or first degree
heart block (FDHB) — can be associat-
ed with cardiac pathology, inflammatory
diseases, and medications. On the other
hand, in ostensibly healthy ambulatory
adults without risk factors for or evi-
dence of coronary artery disease (and in
the absence of culprit medications),
FDHB is often summarily dismissed as
being innocent. Well, maybe that desig-
nation needs to be reassessed.

Cheng et al evaluated data from the
Framingham Heart Study. A population
of adults (n = 7575) had a baseline EKG
performed at age 47 (in the 1968-1974
time interval); follow-up data obtained
in 2007 included incidence of pacemak-
er implantation, atrial fibrillation, and
all-cause mortality.

There was a 2-fold or greater risk for
atrial fibrillation, a 3-fold greater inci-
dence of pacemaker implantation, and a
1.4 relative increase in all-cause mortali-
ty in persons with FDHB. This risk was
linearly related to the degree of PR pro-
longation: for instance, for every 20 mil-
lisecond increment increase in PR inter-
val, there was an 11% greater incidence
of atrial fibrillation.

Previous data supporting the benign
nature of FDHB were primarily based
on data from younger adults. This long-

term follow-up indicates that FDHB is
indeed associated with adverse CV out-
comes. The appropriate interval for fol-
low-up or indicated evaluation (if any)
was not suggested by the authors.  ■

Getting a handle on
hidradenitis suppurativa
Source: Canoui-Poitrine F, et al. Clini-
cal characteristics of a series of 302
French patients with hidradenitis suppu-
rativa, with an analysis of factors associ-
ated with disease severity. J Am Acad
Dermatol 2009;61:51-57.

HIDRADENITIS SUPPURATIVA (HSP) IS

regarded both in the dermatology
and primary care communities as a
“heart sink” diagnosis: Patients are gen-
erally chronically burdened, we have lit-
tle successful treatment, the pathophysi-
ology is poorly understood, and the con-
sequences often have an important nega-
tive impact on quality of life. As far as
is understood at this point, HSP is a
recurrent disorder characterized by
recurrent, deep, painful abscesses at tis-
sue sites containing apocrine glands
(i.e., axillae, breasts, perineum, gluteal
area). Since the currently quoted preva-
lence rate approaches 1%, all primary
care clinicians who treat adults or ado-
lescents are likely to encounter the dis-
order many times. 

The Sartorius score is a recognized
HSP severity score. It includes number
of regions of the body involved, number
of lesions (including abscesses, fistulas,
scars, pustules), and presence/absence of
healthy skin between multiple lesions. 

An assessment of 302 HSP patients
from a dermatology clinic in Paris pro-
vided the opportunity to determine asso-
ciations between Sartorius score (i.e.,
disease severity) and risk factors. In this
population, BMI and severe acne were
associated with a higher Sartorius score.
Some of the treatments for acne have
been shown to provide improvement in
HSP, but it is unknown whether weight
loss improves outcomes in HSP. Chron-
ic lesions sometimes motivate patients
to resort to surgical solutions for HSP.
We continue to look forward to better
insight into the pathophysiology of
HSP, and more sustainable and effective
interventions.  ■

18 Clinical Briefs in Primary Care

Clinical Briefs in Primary Care™ is
published monthly by AHC Media LLC.
Copyright © 2009 AHC Media LLC.
Associate Publisher: Coles McKagen.
Editor: Stephen Brunton, MD. Senior
Managing Editor: Paula Cousins. This is
an educational publication designed to
present scientific information and opinion
to health professionals, stimulate thought,
and further investigation. It does not pro-
vide advice regarding medical diagnosis
or treatment for any individual case. It is
not intended for the layman.

Subscriber Information
Customer Service: 1-800-688-2421

E-Mail Address: paula.cousins@ahcmedia.com

World Wide Web: www.ahcmedia.com

Address Correspondence to: AHC Media LLC
3525 Piedmont Road, Building Six, Suite 400
Atlanta, GA 30305.



In this issue: Tamoxifen and CYP2D6
inhibitors, FDA Actions, and FDA Warnings.

Tamoxifen and CYP2D6 Inhibitors 
Two papers presented at the recent American

Society of Clinical Oncology (ASCO) have
brought to light to potential serious drug inter-
action between tamoxifen and several com-
monly used SSRI antidepressants. Tamoxifen is
an estrogen receptor blocker commonly used in
patients with hormone receptor-positive breast
cancer. Many women taking tamoxifen are also
taking SSRIs for the treatment of hot flashes or
depression. Tamoxifen is extensively metabo-
lized by cytochrome P450 enzymes to its active
metabolites, which are primarily responsible for
many effects of the drug. Some SSRIs, particu-
larly paroxetine and fluoxetine, are potent
inhibitors of CYP2D6, the main enzyme respon-
sible for conversion of tamoxifen to its active
form. The studies presented at ASCO revealed
some conflicting results, but at least one sug-
gested a near doubling of breast cancer recur-
rence when tamoxifen was administered with a
CYP2D6 inhibitor, findings that agree with some
previous studies. 

Experts who discussed these findings at 
ASCO are now generally advising patients 
who are taking tamoxifen to avoid strong
CYP2D6 inhibitors including paroxetine, flu-
oxetine, sertraline, and even drugs such as
bupropion and duloxetine. Options for women
taking tamoxifen include citalopram, escitalo-
pram, fluvoxamine, mirtazapine, nefazodone,
and venlafaxine. Alternatively, postmenopausal
women can be treated with an aromatase

inhibitor rather than tamoxifen, as these drugs
are not affected by CYP2D6 (J Clin Oncol
2009;27(15S):Abstract CRA 508; J Clin Oncol
2009;27(15S):Abstract CRA 509).

FDA Actions: New Oral Antiplatelet Agent
The FDA has approved prasugrel, a new oral

antiplatelet agent for use in preventing thrombo-
sis in patients with acute coronary syndrome who
are to be managed by angioplasty. The approval
was based on a head-to-head trial with clopido-
grel (Plavix®) in patients with a threatened heart
attack or who had undergone angioplasty (TRI-
TON-TIMI 38 trial). In the 13,608 patients stud-
ied, the rate of nonfatal heart attacks was 7.3%
with prasugrel vs 9.5% for clopidogrel. The com-
posite outcome of cardiovascular death, MI, and
stroke was 9.9% with prasugrel vs 12.1% with
clopidogrel (19% relative risk reduction, P <
0.001); however, major bleeding events were
more common with prasugrel than clopidogrel
(2.4% vs 1.8%). The rate of recurrent stroke was
also slightly higher with prasugrel, prompting
the FDA to state that prasugrel should not be
used in patients with a history of transient
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ischemic attacks or stroke. It also should not be
used in patients with pathological bleeding or an
urgent need for surgery. Whether prasugrel is
affected by concomitant administration of a pro-
ton pump inhibitor, a problem that has recently
come to light with clopidogrel, is currently being
investigated. Prasugrel will be marketed in part-
nership with Lilly and Daiichi Sankyo under the
trade name Effient™. 

Plan B One-Step
The FDA has approved a single-dose formula-

tion of Plan B, the emergency contraceptive pre-
viously available in a two-tablet dose. Marketed
as Plan B One-Step, the FDA will allow it to be
sold over the -counter to consumers age 17 or
older, while those younger than 17 will need a
prescription. Plan B One-Step is indicated for
prevention of pregnancy when taken within 72
hours of unprotected sex or contraceptive 
failure.

Dronedarone Approved 
The anti-arrhythmic dronedarone has been

approved by the FDA for maintenance of normal
sinus rhythm in patients with a history of atrial
fibrillation or atrial flutter. It is indicated for
patients who have returned to sinus rhythm or
who will be undergoing cardioversion.
Dronedarone, which is closely related to amio-
darone, was approved after a large trial showed
that the drug reduced cardiovascular hospitaliza-
tion or death from any cause by 24% when com-
pared to placebo. This is the second time that the
FDA has considered dronedarone. The drug was
rejected in 2006 because of safety concerns in
patients with heart failure, and the new approval
carries a box warning cautioning against use in
patients with severe heart failure. As opposed to
amiodarone, dronedarone does not have an
iodine moiety and also is less lipophilic, poten-
tially resulting in less thyroid and neurologic tox-
icity. Dronedarone will be marketed by
Sanofi-Aventis as Multaq®.

FDA Warnings
The FDA has recently issued stronger warnings

on a number of commonly used drugs:

Propoxyphene and Overdose Risk
Propoxyphene-containing pain medications

including Darvon® and Darvocet® have been a

focus of the FDA because of data linking
propoxyphene to fatal overdoses. The FDA is
requiring a new box warning emphasizing the
potential for overdose and is requiring manufac-
turers to provide a medication guide for patients
stressing the importance of using the drugs as
directed. The agency is particularly concerned
about use of propoxyphene in the elderly and is
planning on studying the safety profile of
propoxyphene vs other pain relievers in this
group. At the same time, the FDA denied a peti-
tion from the public interest group Public Citizen
requesting a phased withdrawal of pro-
poxyphene from the market. In January, an FDA
subcommittee narrowly approved a recom-
mendation to ban propoxyphene outright, a step
that the European Medicines Agency, Europe’s
equivalent of the FDA, took in June. Still the
FDA feels that propoxyphene has a role and is
useful enough to remain on the market, at least
for now.

Omalizumab for Allergic Asthma
The FDA announced in July that it is evaluat-

ing interim safety findings from an ongoing
study of omalizumab (Xolair®), which is used to
treat adults and adolescents with moderate-to-
severe persistent allergic asthma not adequately
controlled on inhaled steroids. Interim data from
a study of 5000 treated patients presented to the
FDA suggest a disproportionate increase in
ischemic heart disease, arrhythmias, cardiomy-
opathy and cardiac failure, pulmonary hyperten-
sion, cerebrovascular disorders, and embolic,
thrombotic, and thrombophlebitic events in
patients treated with omalizumab compared with
placebo. The FDA currently has no recommenda-
tions on changing prescriber information and is
not advising patients to stop using the drug at
this time.

Smoking Cessation and Psychiatric Effects
The smoking cessation drugs varenicline

(Chantix®) and bupropion (Zyban®, Wellbutrin®)
must carry new box warnings regarding the risk
of serious neuropsychiatric symptoms associated
with use of the drugs. The FDA advises patients
to stop taking these drugs immediately if they
develop changes in behavior, hostility, agitation,
depression, and suicidal thoughts or behavior.
Patients with pre-existing psychiatric illness may
be at particular risk.  ■
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