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[INSIDE] 

Some patients who experience stroke or 
transient ischemic attack (TIA) of unknown 
cause (i.e., cryptogenic) are subsequently 

found to have a patent foramen ovale (PFO). The 
presence of PFO has been associated with a higher 
rate of cryptogenic stroke in observational studies. 
However, whether closing PFO (percutaneously or 
surgically) reduces the rate of subsequent stroke 
compared to optimal medical therapy (OMT) 
remains unknown. Thus, Furlan and colleagues 
performed a prospective, multicenter, open-label, 
randomized trial of optimal medical therapy vs 
percutaneous device closure of PFO in patients with 
a prior stroke or TIA. 

The primary endpoint was a composite of stroke 
or TIA during 2 years of follow-up, death from 

any cause during the first 30 days, or death from 
neurologic causes between 31 days and 2 years. 
Inclusion criteria were age 18-60 years, stroke 
(proven by MRI) or TIA (typical symptoms or 
positive diffusion-weighted MRI) within the prior 
6 months, and a transesophageal echo (TEE) 
demonstrating a positive bubble study for right-to-
left shunting during Valsalva maneuver. Exclusion 
criteria included any identified potential cause of 
ischemic stroke or TIA other than the PFO, such 
as carotid artery stenosis > 50%, complex aortic 
arch atheroma, clinically significant left ventricular 
dysfunction or left ventricular aneurysm, or atrial 
fibrillation. Patients randomized to optimal medical 
therapy were scheduled to receive high-dose aspirin 
(or low dose only if gastrointestinal intolerance) 
and/or warfarin titrated to therapeutic INR at 
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the discretion of the treating physician. 
Those randomized to closure underwent 
percutaneous device closure using the 
Starflex device (made by NMT medical, 
the sponsor of the trial), with aspirin 
325 mg daily for life (or low dose only 
if gastrointestinal intolerance), and 
clopidogrel 75 mg daily for 6 months. The 
initial sample size was calculated at 1600 
patients to detect a difference between 
groups, based on an event rate of 6% 
in the OMT group vs 3% in the device 
group. This was reduced to a total sample 
size of 800 patients because of a change 
in the expected rates of ischemic events in 
the device group, which was revised down 
to 2%. Subsequently, the DSMB increased 
the sample size to 900 patients after a 
change in the rate of evaluable patients at 
follow-up. 

It took more than 5 years to recruit 
909 patients (n = 447 randomized to 
device closure and n = 463 randomized 
to OMT). The mean age of patients was 
46 years and 52% were male. There was 
a trend toward more hypertension and 
dyslipidemia in the device arm. In the 
device group, 405 patients underwent 
attempted closure, which was successful 
in 89%. As analyzed by the intention-
to-treat principle, the primary endpoint 
occurred in 5.5% of the device closure 
group vs 6.8% in the OMT group 
(hazard ratio [HR] 0.78; P = 0.37). The 
rates of stroke and TIA were 2.9% vs 
3.1% (HR 0.90; P = 0.79) and 3.1% vs 
4.1% (HR 0.75; P = 0.44) in the device 
vs OMT groups, respectively. There 
were no deaths at 30 days in either 
group and there were no neurological 
deaths in either group at 2 years. The 
study was also analyzed by a modified 
intention-to-treat analysis and by per-
protocol analysis (i.e., which treatment 
was actually received), and there was no 
difference in the outcome. 

At 6-month TEE, only 86% of those who 
underwent device closure had achieved 
closure, and at 2 years that rate was 87%. 
Thrombus was present in the LA of four 
patients (1.1%) in the device closure 
group and two of the four patients had a 
stroke. Vascular complications occurred 
in 3.2% of the device arm and in none 
of the OMT group. Atrial fibrillation 
occurred in 5.7% of the device group vs 

0.7% of the OMT group (P < 0.0001). 
Importantly, in those patients who 
experienced stroke or TIA, there were 
potential explanations in the vast majority 
(such as new-onset atrial fibrillation, a 
clot in the left atrium, subcortical lacunar 
infarction with risk factors, aortic arch 
atheroma, complex migraine, vasculitis, 
and conversion disorder). The authors 
conclude that in patients with cryptogenic 
stroke or TIA who had a PFO, closure 
with a device did not offer a greater 
benefit than medical therapy alone for the 
prevention of recurrent stroke or TIA.

n COMMENTARY
The authors are to be commended on 
performing this randomized controlled 
trial of percutaneous device closure 
vs medical therapy in patients with 
cryptogenic stroke and PFO. This is the 
first such trial for this patient group. 
The data presented reassure us that 
OMT with either high-dose aspirin or 
warfarin (at the physician’s discretion) 
is a safe alternative to percutaneous 
device closure, at least out to 2 years. 
Importantly, there were no deaths in the 
first 30 days and no neurological deaths 
at 2 years in either group. Furthermore, 
there was no higher rate of stroke in those 
with atrial septal aneurysm, which was 
traditionally thought to confer higher risk 
of recurrence. 

However, there are several limitations 
to this study and the results must be 
interpreted in the light of these. First, the 
study was significantly underpowered. 
The expected event rates in both the 
device closure and the OMT groups were 
underestimated. Thus, both the initial 
power calculation and the subsequent 
revised sample sizes effectively under-
powered the study to determine a 
statistically significant difference 
between groups. Second, there were 
issues specific to the Starflex device 
that was used. Both the rates of left 
atrial thrombus (1.1%) and the rates of 
incomplete closure of the defect (13.3% 
had moderate or substantial shunt 
2 years after “closure”) were higher 
than could be expected using some 
other devices, based on prior literature. 
Third, dual antiplatelet therapy was 
mandated in the device group but not in 
the medical therapy group. The medical 
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Patients presenting to the emergency 
department (ED) with chest pain are often 
admitted to “rule out” myocardial infarction 

(MI). Many of the patients are subsequently found 
to have noncardiac causes of chest pain. The best 
method to differentiate noncardiac chest pain 
from acute coronary syndromes (ACS) remains 
unknown. Early differentiation between these 
entities would facilitate discharge directly from 
the ER and has the potential to prevent millions of 
needless admissions. However, early discharge must 
be safe. The evolution of computed tomography 
(CT) now allows visualization of the coronary 
arteries by coronary CT angiography (CCTA). 
This technique requires a regular heart rhythm, the 
ability to receive nitroglycerin and beta-blockers at 
the time of the scan, and the ability to hold one’s 
breath in order to obtain adequate images. Litt and 
colleagues performed a multicenter, prospective, 
randomized trial comparing two strategies of 
assessing patients who present to the ED with 
chest pain: one involves the use of CCTA, the other 
involves usual care. Their results were presented at 
the recent American College of Cardiology Meeting 
and were recently published in the New England 
Journal of Medicine. 

Patients older than the age of 30 presenting with 

symptoms compatible with a possible ACS were 
considered eligible for the study if they had an 
initial ECG with no ischemic changes, had a low-to-
intermediate clinical risk profile (TIMI Risk Score 
of 0-2), and the treating physician thought they 
required further testing or admission to rule out 
ACS. Exclusion criteria were the need for admission 
for other reasons regardless of the cause of the chest 
pain, recent normal CCTA, coronary angiogram, 
and any contraindication to CCTA. Usual care 
was at the discretion of the physician. Patients 
could be randomized before the results of the first 
troponin were available. CCTAs were reported by 
experienced clinicians, and were graded as negative 
(normal or stenosis < 50%) or positive (stenosis 
≥ 50%). Importantly, the patients with < 50% 
stenosis had a follow-up troponin 90-180 minutes 
after the first, and if it was normal, they could be 
discharged.

The authors enrolled 1370 patients and randomized 
them in a 2:1 fashion to CCTA (n = 908) vs usual 
care (n = 462). Baseline characteristics were similar 
in the two groups. Of the 908 patients assigned the 
CCTA, 767 actually underwent CCTA: 10.4% had 
a positive result (≥ 50% stenosis), 6.1% had an 
indeterminate result, and 640 patients (83.4%) had 
a negative result (< 50% stenosis). Most patients 
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therapy group could use aspirin or warfarin at 
the physician’s discretion. This difference in anti-
platelet/anticoagulant therapy may have introduced 
bias and we are not told how many patients were 
taking warfarin. Fourth, this may not have been a 
truly “cryptogenic” stroke group. After stroke was 
experienced, possible alternate causes were found 
in 20 of 23 (87%) patients in the closure group and 
22 of 29 (76%) in the OMT group. Perhaps more 
rigorous screening for these causes would not have 
labeled these patients as “cryptogenic” in the first 
place. 

In light of these new data, how are we to treat 
patients who suffer a stroke or TIA and have 
a PFO? Certainly a rigorous evaluation for 
other causes of stroke and treatment of these is 

warranted. Conditions such as paroxysmal AF, 
untreated hypertension, and aortic arch atheroma 
are common and represent a treatable “cause” of 
stroke. If not treated, they are more likely to result 
in future stroke than a small PFO is. These patients 
should have their traditional stroke risk factors 
aggressively managed, and we should consider 
adding aspirin therapy if there is not already a clear 
indication for it. Beyond this, clinicians should use 
their clinical judgment in each situation. Clearly, 
a “close all PFOs” approach appears to have 
little if any benefit in this study. Future trials with 
more rigorous inclusion criteria and better devices 
may yield different results. Until such data are 
available, clinicians should exercise caution before 
recommending device closure of PFOs, particularly 
in the presence of other causes of stroke.   n
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in the usual care group underwent stress testing. MI 
occurred in 1% of the CCTA group and 0.9% of the 
usual care group (P = NS) during hospitalization. 
There were no differences in the rates of invasive 
coronary angiography or revascularization. 

Patients in the CCTA group were more likely to be 
discharged from the ED (50% vs 23%) and were 
more likely to be diagnosed with coronary artery 
disease (9% vs 4%). In the 30 days after discharge, 
MI occurred in 0.1% of the CCTA group and 0.4% 
of the usual care group (P = NS). There was no 
difference on the rate of repeat hospitalization. The 
authors conclude that a CCTA-based strategy for 
low-to-intermediate-risk patients presenting with 
possible ACS appears to allow the safe, expedited 
discharge from the ED in patients who would 
otherwise be admitted. 

n COMMENTARY
ED presentations with chest pain are common and 
costly. There are millions of admissions to rule out 
MI each year that subsequently turn out to reveal 
noncardiac causes of chest pain. The CCTA-guided 
approach outlined by Litt and colleagues resulted 
in more patients being directly discharged from 
the ED, but no difference in the rates of invasive 
angiography, revascularization, or subsequent 
death or MI. This has the potential to decompress 
monitored hospital beds and busy EDs, and to 
realize significant cost savings. Discharge of chest 
pain patients from the ED is always daunting 
for ED physicians, as the prospect of missing 
an MI could result in poor patient outcomes 
and a potential lawsuit. Litt and colleagues 
identified 83% of low-to-intermediate risk 
patients presenting with possible ACS as having 

negative scans (< 50% coronary stenosis). With a 
combination of negative troponin and a negative 
CCTA, they were able to discharge 50% of patients 
from the ED, and there was a very low rate of MI 
in these patients in the 30 days after discharge, 
suggesting this approach is safe. 

The results of this study are congruous with prior 
CCTA studies in the ED, such as the ROMICAT 
study. In appropriate patients, 64-slice CT scanners 
are known to be accurate, and several studies have 
now shown that those with negative scans have 
very low event rates after discharge directly from 
the ED. In addition to the clinical information 
that is relevant for the index admission, CCTA 
provides valuable insight about the presence 
of plaque that may guide future preventive 
strategies, such as aspirin and statin therapy, in 
appropriate patients. A negative stress test does 
not provide such information, potentially missing 
an opportunity for aggressive preventive measures. 
Thus CCTA provides important information 
acutely, but also for the long-term follow-up of the 
patient. There are several limitations to this study. 
First, a formal cost-effectiveness analysis was not 
presented and is warranted. Second, we are not 
told whether the CCTA scans were prospectively 
or retrospectively gated. Retrospective gating 
is associated with similar levels of radiation to 
nuclear testing, but prospective gating significantly 
reduces the radiation to the patient (by around 
70%). Dedicated teams can significantly reduce the 
radiation to patients by instituting a prospective 
gating policy. Overall, this study and others like it 
demonstrate the clinical utility of CCTA as an up-
front approach in the assessment of patient with 
possible ACS.   n

ABSTRACT & COMMENTARY

Risk of Triple Antithrombic Therapy
By Michael H. Crawford, MD, Editor

SOURCE: Nilolsky E, et al. Outcomes of patients treated with triple antithrombic therapy after primary percutaneous coronary intervention for ST-
elevation myocardial infarction. Am J Cardiol 2012;109:831-838.

In the setting of acute ST segment elevation 
myocardial infarction (STEMI), warfarin 
is indicated for atrial fibrillation, a large 

dyskinetic or aneurysmal area of the left ventricle, 
or mural thrombus. When treated with primary 
percutaneous coronary intervention (PCI), patients 
may require dual antiplatelet therapy as well. 
Treatment with three antithrombic agents will 
increase the bleeding risk, but the overall benefit 
is unclear. Thus, these investigators assessed the 

outcomes of such patients in the Harmonizing 
Outcomes and Revascularization and Stents in 
Acute Myocardial Infarction (HORIZONS-AMI) 
trial. This trial involved more than 3600 STEMI 
patients who were randomized to bivaliruden 
vs heparin plus a glycoprotein IIb/IIIa inhibitor, 
most of whom had PCI and were then treated 
with antiplatelet drugs and warfarin per physician 
discretion. There was also a randomization 
between a drug-eluting stent and a bare metal 
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stent. Outcomes over 1 year of follow-up were 
compared between those who received dual 
antiplatelet therapy and those who received triple 
therapy during the initial hospitalization. There 
were two primary endpoints: major bleeding and 
net adverse clinical events (MACE plus major 
bleeding). Triple therapy was prescribed in 3.8% 
and dual antiplatelet therapy in 96.2% of the 3320 
patients who underwent PCI. Warfarin indications 
included reduced ejection fraction (EF) with a large 
akinetic region in 24%; atrial fibrillation in 24%; a 
mural thrombus in 23%; a left ventricular aneurysm 
in 10%; and deep venous thrombosis in 2%. 
Despite the higher risk profile of the triple therapy 
group, they had similar short- and long-term 
ischemic related outcomes, but had a significantly 
increased rate of major bleeding during the initial 
hospitalization (17% vs 6.5%, P < 0.001) requiring 
discontinuation of warfarin in 14% of those on it. 
Triple therapy continued to predict major bleeding 
at 1 year (odds ratio 2.16, 95% confidence interval, 
1.22-3.83) but was not associated with 1-year 
mortality. The authors concluded that the risks of 
triple therapy should be considered before selecting 
a drug-eluting stent vs a bare metal stent in patients 
with STEMI undergoing PCI.

n COMMENTARY
It is no surprise that triple antithrombic therapy 
resulted in more major and minor bleeding, but the 
three-fold magnitude of risk increase is concerning.  

Also, the observed increase in stroke risk on 
triple therapy may have been due to the need to 
stop warfarin in 14% due to major bleeding. The 
dual need to reduce stent thrombosis and prevent 
systemic emboli in some patients treated with PCI 
for STEMI is a dilemma. Dual antiplatelet therapy is 
superior for the former and warfarin for the latter, 
so dropping to any two-drug regimen would result 
in inferior therapy. One approach may be to tailor 
stent choice depending on the likelihood of needing 
triple therapy. If warfarin therapy seems necessary, 
a bare metal stent could be chosen to limit the 
duration of dual antiplatelet therapy. However, most 
major bleeding events were seen in the first 30 days 
when dual antiplatelet therapy would be needed 
for a bare metal stent. Thus, this approach may not 
reduce major bleeding much and would result in 
inferior therapy for the STEMI.

Some may take comfort in the low incidence of 
triple therapy patients (4%), but in a non-trial 
setting it is likely to be higher. Consider that anyone 
already on warfarin was excluded from the trial.  
Given the frequency of atrial fibrillation in an 
older STEMI population, the real need for warfarin 
may be more like 15-20%. Clearly, we need safer 
therapies to prevent stent thrombosis and systemic 
emboli. Whether some of the newer antiplatelet and 
oral anticoagulant drugs will fill this bill remains to 
be seen. In the meantime, careful patient selection 
for acute MI therapies is necessary.   n

ABSTRACT & COMMENTARY
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SOURCE: Hijazi Z, et al. Cardiac biomarkers are associated with an increased risk of stroke and death in patients with atrial fibrillation: A randomized 
evaluation of long-term anticoagulation therapy (RE-LY) substudy. Circulation 2012;125:1605-1616.

The Randomized Evaluation of Long-Term 
Anticoagulation Therapy (RE-LY) Study 
compared two doses of dabigatran, a 

direct thrombin inhibitor, with warfarin for the 
prevention of stroke and systemic emboli in 
patients with nonvalvular atrial fibrillation (AF). 
This report describes the results of a substudy 
that looked at the ability of cardiac biomarkers 
to enhance risk prediction in this population. 
Patients in RE-LY had documented nonvalvular 
AF and at least one additional stroke risk 

factor. In this substudy, which included 6189 
patients, venous blood was drawn at the time 
of randomization before initiation of study 
treatment. Plasma samples were analyzed in 
a central laboratory for both troponin I and 
N-terminal pro-B-type natriuretic peptide (NT-
proBNP). For troponin I, levels < 0.010 mcg/L 
were regarded as undetectable and levels ≥ 
0.020 mcg/L were considered elevated. Patient 
NT-proBNP levels were separated into quartiles 
for this analysis. The ability of troponin I or 
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NT-proBNP to predict vascular and nonvascular 
mortality, embolic events, or myocardial 
infarction was then examined.  

Detectable troponin I levels were found in 57% 
of the patients and levels were elevated  
(≥ 0.020 mcg/L) in 24.6% of the patients. 
Elevated troponin levels were associated with 
higher age, previous myocardial infarction, 
congestive heart failure, atrial fibrillation rhythm 
at randomization, and lower creatinine clearance. 
The median NT-proBNP level of 801 ng/L was 
well above the 97.5 percentile for both men and 
women. NT-proBNP levels were related to older 
age, AF rhythm at randomization, a history of 
congestive heart failure, and lower creatinine 
clearance. Low CHADS2 risk scores (0 to 1) 
were also correlated with lower levels of both 
troponin I and NT-proBNP.  

Median follow-up in this study was 2.2 years.  
There was a stepwise increase in the annual rate 
of stroke or systemic embolism based on the 
troponin I level increasing from 0.84% in the 
group with undetectable troponin I to 2.09% in 
the highest (≥ 0.020 mcg/L) troponin I group. 
Similarly, the annual rates of stroke or systemic 
embolism were low (0.92%) in the lowest NT-
proBNP quartile and increased (2.30%) in the 
highest NT-proBNP quartile. Both tronopin 
I and NT-proBNP levels remained significant 
predictors of stroke and systemic embolism 
in multivariate analysis. Troponin I and NT-
proBNP levels were significantly associated 
with increased vascular mortality. Troponin I 
levels were also associated with increased risk 
for myocardial infarction but there was no 
significant relationship between NT-proBNP 
levels and myocardial infarction. There was 
not a strong relationship between nonvascular 

mortality and either elevated troponin I or NT-
proBNP levels. Troponin I levels were correlated 
with the risk for major bleeding, which was 
1.72% in the group with undetectable troponin I 
levels and 4.38% in the highest troponin I group. 
There was no significant association between 
NT-proBNP levels and major bleeding. Troponin 
I levels and NT-proBNP levels were related to 
CHADS2 and CHA2DS2-VASc scores. When 
combined with these scores, the result was an 
improved predictive value. The effects of study 
treatment with either warfarin or dabigatran did 
not affect these observations.  

The authors conclude that elevated levels of 
troponin I and NT-proBNP are associated with 
an increased risk for stroke or systemic embolism, 
and vascular events and mortality. Additional 
prognostic information can be gleaned from 
troponin I and NT-proBNP levels when added to 
other risk scoring systems currently used.  

n COMMENTARY
There are several interesting observations in this 
report. Although elevated NT-proBNP levels are 
not unexpected in patients with AF, the large 
proportion of patients with elevated troponin I 
levels is surprising. Since the samples were drawn 
at the time of randomization into a clinical trial 
of anticoagulant therapy, we can assume that the 
patients were thought to be clinically stable. The 
elevated troponin I levels in many patients suggest 
that clinical evaluation may be misleading in AF 
patients and cell damage may be ongoing. The 
CHADS2 and CHA2DS2-VASc scores are widely 
used for risk stratification in patients with AF, but 
their predictive power as measured by a C-statistic 
is relatively poor. Adding biomarker data seems 
to be helpful and should be considered in patients 
with borderline indications.   n

ABSTRACT & COMMENTARY

Prophylactic Pacing in Myotonic  
Muscular Dystrophy
By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of Virginia, Charlottesville

SOURCE: Wahbi K, et al. Electrophysiological study with prophylactic pacing and survival in adults with myotonic dystrophy and conduction system 

disease. JAMA 2012;307:1292-1301.

This paper reports registry data from a large, 
single-center patient cohort with myotonic 
dystrophy type 1 (DM1). Between January 

2000 and December 2009, 914 adult patients 
were included in the DM1 Heart Registry at the 
authors’ institution. After enrollment, patients 
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were followed at yearly intervals as part of a 
natural history study. The authors identified 
patients with either a prolonged PR interval (> 
200 msec) or QRS duration (> 100 mesc) or both 
at registry entry or during follow-up. Outcomes 
using two nonrandomized strategies were then 
evaluated. The invasive strategy group included 
patients who underwent electrophysiologic 
study with prophylactic cardiac pacing if the 
HV interval was > 70 msec. The noninvasive 
group included patients who underwent neither 
electrophysiologic study nor implantation of 
a prophylactic pacing device. Decisions on 
whether to perform the electrophysiologic study 
were at the discretion of the individual patient’s 
cardiologist. Electrophysiologic study included 
measurement of normal conduction system 
intervals and programmed ventricular stimulation. 
Either a permanent pacemaker or an implantable 
cardioverter defibrillator (ICD) could be implanted 
in patients with positive findings. The authors 
then analyzed the effects of these two strategies 
on total mortality, sudden death, respiratory 
death, and death from other causes. Since this was 
an observational study, the authors used several 
techniques to limit biases in the group comparisons.  
Propensity scoring in the entire cohort and a case-
control substudy were used for this purpose.

There were 914 patients entered into the DM1 
Heart Registry during the period of study. Of 
these, 373 (41%) did not have a qualifying ECG 
conduction defect. An additional 55 patients 
were excluded from analysis due to either prior 
implantation of a pacing device (46), symptomatic 
AV block at study entry (5), or they received 
prophylactic pacing without electrophysiologic 
study (4). Among the remaining 486 patients, 341 
(70%) underwent electrophysiologic study and were 
included in the invasive strategy group and 145 
(30%) were included in the noninvasive strategy 
group. Patients undergoing electrophysiologic study 
more commonly had prior syncope, supraventricular 
arrhythmias and heart failure, lower left ventricular 
ejection fractions, and longer PR and QRS intervals. 
At electrophysiologic study, an HV interval greater 
than 70 msec was documented in 164 patients 
(48%). Sustained ventricular tachyarrhythmias 
were induced in 70 patients (21%). Any overlap 
between these two groups was not described, but 
was likely to be substantial.  After electrophysiologic 
study, pacemakers were implanted in 150 patients 
and ICDs were implanted in 14 patients. During 
follow-up, none of the 14 patients who received 
ICDs received a shock or antitachycardia pacing 
for the treatment of a ventricular tachyarrhythmia. 
Antiarrhythmic drugs were used in 49 patients, but 

most of these were beta-adrenergic blockers. During 
a median follow-up of 7.4 years, seven patients 
(1.4%) were lost to routine follow-up, but their 
survival was confirmed using the French National 
Death Registry. There were 80 deaths during follow-
up corresponding to an overall 9-year survival of 
74.4%. Fifty of 341 patients in the invasive strategy 
group (14.7%) died compared to 30 of 145 patients 
in the noninvasive strategy group (20.7%). The 
crude hazard ratio based on management strategy 
was 0.74 in favor of the invasive approach. After 
adjustment for other risk factors including age, 
gender, history of supraventricular arrhythmia, 
left ventricular ejection fraction, PR interval, QRS 
duration, and heart rate, the hazard ratio was 
0.61 (95% CI, 0.38-0.98). Similar hazard ratios 
were obtained when the analysis was adjusted for 
propensity score quintiles.  Finally, case-control 
matching of 212 patients in the invasive strategy 
group with 106 patients in the noninvasive strategy 
group yielded a mortality hazard ratio of 0.55 
unadjusted and 0.47 after adjustment for known 
baseline prognostic factors. 

The cause of death could be determined in all 80 
patients. In the invasive strategy group, 10 patients 
died suddenly, including nine pacemaker recipients, 
one ICD recipient, and one patient who did not 
receive a device and whose HV interval was less 
than 70 msec. Device analysis from the time of 
sudden death showed ventricular fibrillation in 
three patients, asystole with pacing in three patients, 
and asystole without pacing stimuli in one patient.  
In the noninvasive strategy group, there were 16 
sudden deaths. ECG data at the time of sudden 
death could not be obtained in the noninvasive 
strategy group. In the entire study group, sustained 
ventricular tachyarrhythmias were diagnosed in 
only five patients, including four in the invasive 
strategy group and one in the noninvasive strategy 
group. The 9-year point survival estimate for 
sudden death was 4.5% in the invasive strategy 
group compared to 18% in the noninvasive strategy 
group. The hazard ratios for sudden death in favor 
of the invasive strategy ranged between 0.24 and 
0.28, depending on the analytical methods used. 
Respiratory failure was the cause of death in 23 
patients in the invasive strategy group and in nine 
patients in the noninvasive strategy group. Deaths 
from other causes were observed in 17 patients in 
the invasive strategy group and in five patients in the 
noninvasive strategy group.  

The authors conclude that among myotonic 
DM1 patients with surface ECG conduction 
abnormalities, management with an invasive 
strategy using electrophysiologic study and 
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CME Questions

1. Triple antithrombic therapy (aspirin, 
clopidogrel, warfarin) is associated with  
a ___ fold increase in major bleeding?
a. 2
b. 3
c. 4
d. 5
 
2. Chest pain patients discharged from the 
ED based in part on a negative coronary 
CT angiogram have a ___% incidence of 
subsequent MI?
a. 1
b. 2
c. 3
d. 4
 
3. In a recent study, the success rate of PFO 
closure with the Starflex device at 6 months 
was:
a. 66%.
b. 76%.
c. 86%.
d. 96%.

4. An elevated troponin value in atrial 
fibrillation patients increases the risk of:
a. cardiovascular events.
b. cardiovascular mortality.
c. major bleeding.
d. All of the above

5. Myotonic muscular dystrophy patients 
with ECG conduction abnormalities are 
best managed by:
a. antiarrhythmic therapy.
b. prophylactic pacemaker.
c. prophylactic ICD.
d. EP study guided device implantation.

CME Objectives
Upon completion of this educational activity, participants should be able to:

•  discuss the 
most current 
information 
related to cardiac 
illness and the 
treatment of 
cardiac disease;

•  explain the 
advantages and 
disadvantages, as 
well as possible 
complications 
of interventions 
to treat cardiac 
illness; 

•  discuss the 
advantages, 
disadvantages, and 
cost-effectiveness 
of new and 
traditional 
diagnostic tests in 
the treatment of 
cardiac illness; and

•  discuss current 
data regarding 
outpatient care of 
cardiac patients.

prophylactic permanent pacing for 
patients with positive findings is associated 
with enhanced survival due to prevention 
of sudden death.  

n COMMENTARY
Decisions on the best management for  
asymptomatic patients with myotonic 
dystrophy are often difficult. The data 
presented here suggest that most sudden 
deaths are related to bradyarrhythmias 
and that permanent pacing based 
on the HV interval measured at 
electrophysiologic study is an effective 
strategy. This implies that bradycardia 
is the most common cause for sudden 

death. However, in another DM1 
registry study, Bhatka and his colleagues 
present data that both bradyarrhythmias 
and ventricular tachyarrhythmias are 
common and argue that an ICD should 
be the device selected.1 In the current 
report, the authors don’t correlate their 
results during ventricular stimulation 
with outcomes, so value of the full 
electrophysiologic study to help in device 
selection is not addressed.   n

Reference
1. Bhatka D, et al. Pacemaker and implantable 
cardioverter-defibrillator use in a US myotonic 
dystrophy type 1 population. J Cardiovasc Electrophysiol 
2011;22:1369-1375.
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Does Aspirin Prevent Cancer?

This supplement was written by William T. Elliott, MD, FACP, Chair, 
Formulary Committee, Kaiser Permanente, California Division; As-
sistant Clinical Professor of Medicine, University of California-San 
Francisco. In order to reveal any potential bias in this publication, we 
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In this issue: Aspirin and cancer prevention; riva-
roxaban for pulmonary embolism; new rhinosinus-
itis practice guidelines; and FDA actions.

Is recommending aspirin next? 
Should aspirin be recommended to prevent can-

cer? Many lines of evidence have suggested that 
regular low-dose aspirin reduces the risk of colorec-
tal cancer. Can the inexpensive wonder drug reduce 
the risk of other cancers as well? Researchers in 
England led by Dr. Peter Rothwell recently pub-
lished three meta-analyses that looked at aspirin use 
and long-term cancer incidence and metastasis, as 
well as the short-term effect on cancer incidence and 
mortality, and the effect of aspirin on cancer metas-
tasis. More than 200 studies were included in the 
meta-analyses, which were initially done to assess 
aspirin’s benefit on vascular disease. The three new 
studies used a combination of case-control, cohort, 
and randomized clinical trials. 

In the long-term study, the 20-year risk of can-
cer death and metastases was evaluated whereas 
the short-term study looked at a 3-5 year time 
frame. The trial for prevention of metastatic disease 
included five large, randomized trials of daily aspi-
rin vs control in patients who had new solid cancer 
diagnosed during the trial. In the long-term study, 
the odds ratio for colon cancer incidence was 0.62 
in favor of aspirin, and the odds ratio was 0.58 for 
death from colon cancer in favor of aspirin. There 
were similar reductions in the rates of esophageal, 
gastric, biliary, and breast cancer. The rate of dis-
tant metastases was also reduced. The other two 
studies also showed reduced rates of cancer and 
reduced rates of metastatic disease. 

In the short-term study, cancer rates were 24% 
lower with aspirin use at 3 years. Curiously, aspirin 

did not reduce the risk of vascular events but there 
was no increased risk of major bleeding, including 
intracranial hemorrhage. 

In the meta-analysis of five trials looking at the 
rate of metastatic disease, a 36% reduction in can-
cer metastasis was noted, including a 46% reduc-
tion in metastatic adenocarcinoma (all three studies 
published online in Lancet and Lancet Oncology 
March 21, 2012.) An accompanying editorial 
points out that these studies show that aspirin at 
any dose reduces nonvascular deaths by 12% and 
cancer death by 15% with benefits seen within 
3 years for higher doses (> 300 mg/day) and at 5 
years for lower doses (< 300 mg/day). The major 
critique of the studies comes from the United States 
where the Women’s Health Initiative Study and the 
Physicians’ Health Study both failed to show ben-
efit from aspirin on cancer mortality. Both of these 
studies used low-dose aspirin every other day, a 
dose that may be too low to show biological effect 
on cancer. Another critique suggests that aspirin 
may lead to earlier diagnosis of colorectal cancer 
since it may cause earlier gastrointestinal bleeding, 
explaining the lower mortality rate. Despite these 
concerns, the editorialists suggest that this “impres-
sive collection of data moves us another step closer 
to broadening recommendations for aspirin use. 
Moreover, future evidence-based guidelines for 
aspirin prophylaxis can no longer consider the use 
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of aspirin for the prevention of vascular disease in 
isolation from cancer prevention.” (Lancet pub-
lished online March 21, 2012).   n

Rivaroxaban for pulmonary embolism
Rivaroxaban, Janssen’s oral factor Xa inhibitor, 

may be an effective alternative to heparin/warfarin 
for treatment of symptomatic pulmonary embolism, 
according to a new study. The drug is currently 
approved for the prevention of stroke in patients 
with nonvalvular atrial fibrillation and for deep 
vein thrombosis (DVT) prophylaxis following hip 
replacement. It has also been shown to be an effec-
tive treatment for DVT, although it is not approved 
for this indication. The new study was a random-
ized, open-label, event-driven, noninferiority trial 
comparing rivaroxaban to standard therapy with 
enoxaparin followed by adjusted-dose vitamin K 
antagonist for 3, 6, or 12 months for the treatment 
of pulmonary embolism. The primary outcome 
was symptomatic recurrent venous thromboembo-
lism with a secondary safety outcome of clinically 
relevant nonmajor bleeding. In more than 4800 
patients who were randomized, rivaroxaban was 
noninferior to standard therapy with 50 events in 
the rivaroxaban group (2.1%) vs 44 events in the 
standard therapy group (1.8%) (hazard ratio [HR], 
1.12; confidence interval [CI] 0.75 to 1.68, non-
inferiority margin 2.0; P = 0.003). The principal 
safety outcome occurred in 10.3% of patients in the 
rivaroxaban group and 11.4% of those in the stan-
dard therapy group, while major bleeding occurred 
in 26 patients (1.1%) in the rivaroxaban group 
and 52 patients (2.2%) in the standard therapy 
group (HR 0.49; 95% CI, 0.31 to 0.79; P = 0.003). 
The authors conclude that a fixed-dose regimen of 
rivaroxaban was noninferior to standard therapy 
with enoxaparin and warfarin for the initial and 
long-term treatment of pulmonary embolism, and 
potentially showed an improved benefit-risk profile 
(N Engl J Med published online March 26, 2012). 
The doses of rivaroxaban used in the study were 
15 mg twice a day for 3 weeks followed by 20 mg 
once daily for the duration. Rivaroxaban offers the 
advantage of oral therapy compared to enoxaparin 
and the lack of need for blood test monitoring com-
pared to warfarin.   n

New practice guideline for rhinosinusitis
The Infectious Diseases Society of America has 

published its first Clinical Practice Guideline for 
Acute Bacterial Rhinosinusitis in Children and 
Adults. The guideline points out the difficulty in 
distinguishing bacterial vs viral sinus infections. 

The following are suggestive of bacterial infection: 
persistent symptoms of sinusitis lasting more than 
10 days without evidence of improvement; onset of 
severe symptoms or signs with high fever, purulent 
discharge, or facial pain lasting at least 3-4 consecu-
tive days; or onset with worsening symptoms or 
signs characterized by new onset of fever, headache, 
or increased nasal discharge following a viral URI. 
The guideline recommends empiric antibiotic ther-
apy with amoxicillin-clavulanate rather than amoxi-
cillin alone in both children and adults. Children 
should be treated for 10-14 days while adults 
should be treated for 5-7 days. The guideline fur-
ther recommends beta-lactam agents for treatment 
of sinusitis rather than respiratory floroquinolones, 
macrolides, trimethoprim-sulfamethoxazole, or sec-
ond- or third-generation oral cephalosporins due to 
emerging resistance patterns. Doxycycline may be 
used as an alternative. (Clin Inf Dis 2012;54:e72-
e112. DOI: 10.1093/cid/cis370).   n

FDA actions
The FDA has approved the first new erythro-

poiesis-stimulating agent in more than 10 years. 
Peginesatide is approved to treat anemia associ-
ated with end-stage renal disease in patients on 
dialysis. The approval was based on two random-
ized, active-controlled, open-label trials which 
showed that the drug was as effective as epoetin 
in maintaining hemoglobin levels. The drug is 
not approved for chronic kidney disease patients 
who are not on dialysis or for cancer-related ane-
mia. Peginesatide is marketed by Affymax Inc. as 
Omontys.

The FDA has approved the first generic iban-
dronate (Boniva), the popular once-monthly 
bisphosphonate to treat or prevent osteoporosis 
in postmenopausal women. Three companies have 
received approval to manufacture the drug includ-
ing Apotex Inc., Orchid Healthcare, and Mylan 
Pharmaceuticals. The generic as well as the brand 
is dispensed with a medication guide regarding the 
possible risk of esophagitis, hypocalcemia, bone or 
muscle pain, osteonecrosis of the jaw, and atypical 
femoral fractures.

The FDA has also recently approved generic 
escitalopram (Lexapro), a selective serotonin 
reuptake inhibitor (SSRI) to treat adults with 
depression and generalized anxiety disorder. Teva 
Pharmaceuticals will be the first to market the 
generic in 5-, 10-, and 20-mg strengths. Like other 
SSRIs, escitalopram carries a box warning regard-
ing increased risk of suicidal thinking and behavior 
in children, adolescents, and young adults.   n
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Donepezil and  
Memantine for  
Moderate-Severe  
Alzheimer’s Disease

Source: Howard R, et al. N Engl J Med 
2012;366:893-903.

The choice of if and when to employ 
pharmacotherapy in the management 

of Alzheimer’s disease (ALZ) is not an 
easy one. Early in the disease process 
(mild-moderate ALZ) — where clinical 
trials have demonstrated beneficial out-
comes, albeit of debatable clinically rele-
vant magnitude — clinicians and caregiv-
ers may be least motivated to treat, since 
disease status is relatively less problem-
atic and measureable benefits are smaller. 
In moderate-severe ALZ, memantine 
(MEM) has demonstrated beneficial ef-
fects. A single, never-replicated trial of 
the addition of MEM to donepezil (DON) 
in mild-moderate ALZ had favorable out-
comes. Data on whether cholinesterase 
inhibitors provide improved outcomes as 
the disease progresses to the moderate-
severe stages have been lacking. Indeed, 
there is some support for discontinuation 
of cholinesterase inhibition when ALZ 
progresses to the severe stage.

Howard et al randomized patients (n = 
295) with moderate-severe ALZ already 
on treatment with DON to one of four 
groups: continued DON alone,  MEM 
alone, continued DON plus MEM, or 
placebo alone. Patients were followed 
for 1 year, measuring outcomes by means 
of the Standardized Mini-Mental State 
Examination (SMMSE) and Bristol Ac-
tivities of Daily Living Scale (BADLS). 
The minimum clinically important differ-

ence on these scales is 1.4 points and 3.5 
points, respectively.

At 1 year, scores in the group that con-
tinued DON were superior to the placebo 
group as measured by the SMMSE (1.9 
points difference); on the BADLS, the 
score was statistically significantly im-
proved but failed to meet the minimum 
clinically important difference threshold. 
Neither substitution of MEM for DON 
nor addition of MEM to DON provided 
clinically important improvement.

In moderate-severe ALZ, these data 
support continuation of DON, but not sub-
stitution or augmentation with MEM.   n

Treating  
Hyperhidrosis with 
Systemic Therapy

Source: Walling HW. J Am Acad Derma-
tol 2012;66:387-392.

Even though hyperhidrosis (hhd) has 
a prevalence almost three times as 

great as rheumatoid arthritis (± 3% vs  
± 1%), clinician awareness and manage-
ment of this disorder are often subop-
timal. Although the palms of the hands 
and plantar surfaces of the feet are the 
most commonly involved sites, axillary, 
craniofacial, and multisite involvement 
is reported. The HHD disease severity 
scale describes moderate HHD as “toler-
able but sometimes interferes with daily 
activities,” and severe as “barely toler-
able to intolerable, that frequently to 
always interferes with daily activities.” 
HHD is not just a quality-of-life issue; 
skin infections are more common in 
HHD sufferers.

The mainstay of HHD treatment for 

several decades has been topical drying 
agents, especially with those containing 
aluminum chloride. Iontophoresis, botu-
linum toxin, and even sympathectomy 
have demonstrated some efficacy, but the 
expense and inconvenience of such inter-
ventions is an obstacle.

Walling performed a chart review of 
HHD patients seen in an academic de-
partment of dermatology who had re-
ceived one of three systemic agents to 
treat HHD: glycopyrrolate, oxybutynin, 
or clonidine. 

Glycopyrrolate was effective in 30 of 
45 patients; among glycopyrrolate treat-
ment failures, six of 15 were non respond-
ers, and nine had adverse anticholinergic 
effects (e.g., dry mouth). Clonidine was 
effective in six of 13 patients; among 
clonidine treatment failures, three were 
noresponders and four experienced hy-
potension. A single patient responded fa-
vorably to oxybutynin (an anticholinergic 
typically used for overactive bladder). 

Because no one treatment for HHD is 
uniformly effective, clinicians must be-
come aware of alternative therapies. Pre-
vious literature has suggested that system-
ic treatments might not be well tolerated, 
yet efficacy in this data set was good with 
no serious adverse effects. Systemic treat-
ments may help patients with HHD.   n

A New Intervention 
for Actinic Keratoses: 
Ingenol Mebutate Gel

Source: Rosen RH, et al. J Am Acad Der-
matol 2012;66:486-493.

Actinic keratoses (ak) is biological-
ly in situ squamous cell carcinoma, 
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with the potential to become invasive in 
a minority of cases. However, because 
an individual patient may have many AK 
and it is not possible with certainty to 
identify which lesions are more likely to 
progress, it has been recommended that 
removal of AK be performed whenever 
possible. In the primary care setting, the 
three most prominent methods of de-
struction are cryotherapy, immune acti-
vators (e.g., imiquimod cream), and anti-
metabolites (e.g., 5-fluorouracil cream). 
Each of these methods has substantial 
limitations; for instance, the inflamma-
tory response to appropriate use of im-
iquimod or 5-fluorouracil may be both 
painful and (at least transiently) cosmeti-
cally unwieldy. Additionally, traditional 
regimens of commonly used topicals re-
quire multiple applications over several 
weeks or more.

Ingenol mebutate (ING) is a recently 
approved topical agent that works by in-
duction of lesion necrosis as well as by 
activation of antibody-directed cellular 
cytotoxic pathways. What this does for 
AK is produce a prompt and immedi-
ate kill effect on abnormal cells (within 
a few hours), which is coupled with a 
drug-mediated activation of B-cells that 
binds to abnormal (precancerous) cells 
over subsequent days and destroys them. 
This dual mechanism provides for short 
treatment regimens (2-3 days), with per-
sistent post-treatment effects that obliter-
ate evolving AK. The tolerability profile 

of ingenol, coupled with its dual mecha-
nism of action and ease of administra-
tion, may give it a priority role in topical 
therapies for AK, although the clearance 
rates with the new product are not yet es-
tablished to be at parity with older agents 
until head-to-head comparator trials are 
performed.   n

Colon Cancer  
Screening: Getting  
the Right Test Done

Source: Quintero E, et al. N Engl J Med 
2012;366:697-706.

In its most recent update on colorectal 
cancer screening (CCS), the American 

Cancer Society, in concert with other in-
terested parties, suggested that the best 
screening test for CCS is the one a person  
can get done. This is because in compari-
son to the other more widely used screen-
ings (e.g., mammography, PAP testing, 
PSA), adoption of colonoscopy has been 
somewhat disappointing.   

Fecal immunochemical testing (FIT) 
of the stool incorporates many of the 
advantages and circumvents some of 
the limitations of other screening tools. 
For instance, the specificity of FIT for 
human hemoglobin eliminates special 
dietary restrictions. Additionally, the 
presence of blood from the upper GI 
tract does not typically induce a positive 
result with FIT, eliminating unnecessary 
evaluation of the colon when upper GI 
blood is the cause. 

Quintero et al report on initial re-
sults of the first wave of a comparison 
between FIT and colonoscopy in a very 
large population (n = 53,102) of asymp-
tomatic adults age 50-69 years who were 
randomized to either traditional colonos-
copy every 10 years or FIT every 2 years. 
FIT-positive patients were followed up 
with colonoscopy.

As is perhaps not surprising, compli-
ance with FIT was about 30% greater 
than with colonoscopy. Colon cancer was 
detected in 0.1% of each group; however, 
the rate of detection of advanced adeno-
mas was more than twice as high in the 
colonoscopy group (1.9% vs 0.9%).

These preliminary results are encour-

aging that a method for which patients 
find more advocacy — FIT — might 
find a more prominent role in CCS, es-
pecially when patients find other screen-
ing tools unacceptable. Because these 
results are preliminary (first 2-3 years of 
follow-up), we will likely need to wait 
until final results are completed in 2021 
before the question of the role of FIT can 
be definitively answered.   n

Can Male Pattern 
Baldness Predict 
BPH?

Source: Arias-Santiago S, et al. J Am 
Acad Dermatol 2012;66:401-408.

Aside from genetic influences, tes-
tosterone (TST) and dihydrotestos-

terone (d-TST) play an important role in 
both benign prostatic hyperplasia (BPH) 
and male pattern baldness (also known 
as androgenetic alopecia). For BPH, 
conversion of TST to d-TST by means 
of 5-alpha-reductase (5-AR) results in 
stimulus for prostate gland growth. In the 
prostate, 5-AR of both type 1 and type 
2 are operant. 5-AR blockers (e.g., finas-
teride, dutasteride) have been shown to 
shrink prostate size.

In the scalp, only 5-AR type 2 is 
functional. In susceptible individu-
als, conversion of TST to d-TST in the 
scalp results in follicular diminution, 
producing hair loss. Might the same 
susceptibility to male pattern baldness 
be reflected in an increased incidence or 
severity of BPH?

Arias-Santiago et al compared met-
rics pertinent to BPH in men with and 
without early-onset male pattern bald-
ness. Although there was no difference 
between groups in levels of testosterone, 
prolactin, other gonadal steroids, or tes-
tosterone-binding proteins, the men with 
early male pattern baldness had signifi-
cantly greater levels of PSA, more lower 
urinary tract symptoms consistent with 
BPH, greater prostate gland size as mea-
sured by ultrasound, and lower urinary 
flow rates. 

Clinicians may wish to look for BPH-
related symptoms in men with early an-
drogenetic alopecia.   n
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12.  Are the articles in Clinical Cardiology Alert written about issues of importance and concern to you?
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