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[INSIDE] 

When and if mitral valve repair should be 
added to coronary artery bypass grafting 
surgery (CABG) remains controversial. 

Consequently, this report from the Surgical 
Treatment for Ischemic Heart Failure (STICH) trial  
is of interest. STICH investigators randomized 
patients with a left ventricular ejection fraction 
(LVEF) ≤ 35% and coronary artery disease 
amendable to CABG to medical therapy or CABG. 
The addition of mitral valve repair was not 
randomized, but since there is a medical therapy 
group, patients with and without surgical repair 
of the mitral valve (MV) could be compared to 
medically treated patients with similar severity of 
mitral regurgitation (MR). The primary endpoint 
was survival over 5 years. The 1209 patients 
randomized were divided into those with none or 

trace MR, mild MR, or moderate-to-severe MR. 
Each group had roughly the same number of patients 
who received medical or surgical therapy. Increasing 
MR grade was associated with lower LVEF, larger 
LV volumes, more symptoms, and higher mortality. 
The frequency of MV repair increased with MR 
severity. In the medical arm, 50% of the patients 
with moderate-to-severe MR died as compared to 
53% who had CABG alone and 43% of those who 
also had MV repair. In those with moderate-to-severe 
MR, after adjusting for baseline variables, the hazard 
ratio for survival was 0.41 (95% confidence interval, 
0.22-0.77, P = 0.006) for CABG plus mitral surgery 
vs CABG alone. The authors concluded that adding 
MV repair to CABG in patients with LV dysfunction 
and moderate-to-severe MR may improve survival 
compared to CABG alone or medical therapy alone.

ABSTRACT & COMMENTARY

Indication for Mitral Valve Repair  
with CABG
By Michael H. Crawford, MD, Editor

SOURCES: Deja MA, et al. Influence of mitral regurgitation repair on survival in the surgical treatment for ischemic heart failure trial. Circulation 2012; 

125:2639-2648. Kwon MH, et al. Functional, ischemic mitral regurgitation: To repair or not to repair? Circulation 2012;125:2563-2565.
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n COMMENTARY
This study makes several important 
points. First, the presence of even 
mild MR reduces survival in ischemic 
cardiomyopathy. However, surgical repair 
does not improve survival in the mild 
MR patients, probably because the added 
risk of repair outweighs the potential 
benefits. Second, MV repair in more 
severe MR patients undergoing CABG 
for ischemic cardiomyopathy increases 
the early complication rate prolonging 
hospital stay, but does not increase 
early mortality and reduces longer term 
mortality compared to CABG or medical 
therapy alone. This is probably because 
relieving more severe MR has enough 
benefit to outweigh the risks of surgery 
over the short and long term. Thus, MV 
repair should be considered when CABG 
is indicated for ischemic cardiomyopathy. 
Third, ischemic cardiomyopathy with 

moderate-to-severe MR has a high 
mortality with medical therapy and 
CABG alone (about 50%) and CABG 
plus MV repair (43%). Unfortunately, 
this study did not separate out moderate 
from severe MR cases. It may be that with 
severe MR in ischemic cardiomyopathy, 
LV mechanical support or transplantation 
should be considered as well. 

The current European Society of 
Cardiology Guidelines suggest MV repair 
be considered if the LVEF is > 30% and 
the MR is moderate or severe. What is 
more controversial is what to do with 
lesser severity MR and those with lower 
EFs. Fortunately, there is a randomized 
trial being conducted comparing 
MV repair to no repair in ischemic 
cardiomyopathy patients undergoing 
CABG. Soon we should have more 
information.   n

ABSTRACT & COMMENTARY

Lipids vs Lipoproteins  
vs Particle Number
By Michael H. Crawford, MD, Editor

SOURCE: Parish S, et al. Lipids and lipoproteins and risk of different vascular events in the MRC/BHF heart protection study. 
Circulation 2012;125:2469-2478.

Conflicting results from 
prior studies have created 
controversy regarding the value 

of apolipoproteins and lipid particle 
measures in predicting the risk of 
atherosclerotic vascular disease in 
presumably healthy individuals. Thus, 
these investigators from the United 
Kingdom analyzed the Heart Protection 
Study (HPS) data to address this issue. 
The previously reported HPS studied 
more than 20,000 men and women over 
age 40 years who either had known 
cardiovascular disease or were at high 
risk for it and had a total cholesterol 
> 135 mg/dL. The subjects were 
randomized to simvastatin 40 mg daily 
or a placebo and treated for 5 years. For 
this analysis, baseline blood cholesterol 
fractions, apolipoproteins A1 and B, and 
lipoprotein particles assessed by nuclear 
magnetic resonance were associated with 
the > 5000 vascular events in the trial. 

The results were adjusted for baseline 
vascular disease. Major coronary events 
were associated with all LDL measures, 
including particle size and number in 
both the statin and placebo arms. The 
strengths of these associations were quite 
similar (hazard ratios 1.15-1.35). HDL 
concentrations were as good or better 
at predicting major vascular events as 
any of the HDL subclasses. However, 
the predictive power of HDL was partly 
explained by LDL measures and prior 
vascular disease reducing the strength of 
the associations. Interestingly, stroke was 
not significantly associated with HDL 
measures. The authors conclude that in 
this population with a 2% average risk 
of a major coronary event per year, LDL 
cholesterol, apolipoproteins, and LDL 
particle concentrations had similar and 
strong associations for major vascular 
events. The independent predictive value 
of HDL measures is less clear. 
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Approximately 20% of patients with 
unprovoked venous thromboembolism 
(VTE) have a recurrence within 2 years 

after the withdrawal of oral anticoagulant therapy. 
Extending anticoagulation prevents VTE recurrence 
but is associated with an increased risk of bleeding. 
The benefit of aspirin for the prevention of 
recurrent VTE is unknown. Therefore, Becattini 
and colleagues performed a multicenter, double-
blind study of aspirin vs placebo for 2 years in 
patients with first-ever unprovoked VTE who 
had completed 6 to 18 months (at the discretion 
of their physician) of oral anticoagulation with 
warfarin. Inclusion criteria included symptomatic 
imaging-proven proximal deep venous thrombosis 
(DVT), pulmonary embolism (PE) or both, in 
the absence of any known precipitating cause for 
VTE. Exclusion criteria included cancer, known 
major thrombophilia, an indication for long-
term anticoagulant therapy other than venous 
thromboembolism (such as atrial fibrillation or 
prosthetic heart valve), previous symptomatic 

complications of atherosclerosis requiring treatment 
with aspirin or other antiplatelet agents, active (or 
recent) bleeding or high risk for bleeding, allergy or 
intolerance to aspirin, life expectancy shorter than 
6 months, pregnancy or breast-feeding, or the use 
of estrogen-progestin therapy. After completion of 
their clinically-indicated course of warfarin, 403 
patients were randomly assigned to receive aspirin 
100 mg daily (n = 205) or placebo (n = 198) for 
2 years, with the option of extending the study 
treatment. The study was investigator-initiated, but 
was funded by Bayer. 

Baseline demographics were similar between 
treatment groups. The primary efficacy outcome, 
recurrence of VTE, occurred in 6.6% of the aspirin 
group and 11.2% of the placebo group per year 
(hazard ratio [HR] 0.58; P = 0.02). Interestingly, 
those who initially presented with PE were more 
likely to have PE as their recurrent event. In a 
post-hoc subgroup analysis, the reduction in event 
rate was of a similar order of magnitude whether 

ABSTRACT & COMMENTARY

Aspirin After Warfarin Prevents  
Recurrence of VTE
By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology, University of California, San Francisco

Dr. Boyle reports no financial relationships relevant to this field of study.

SOURCE: Becattini C, et al. Aspirin for preventing the recurrence of venous thromboembolism. N Engl J Med 2012;366:1959-1967. 

n COMMENTARY
For those of us who do not routinely measure more 
than total cholesterol (C), LDL-C, HDL-C, and 
triglycerides level, this study supports the utility of 
this simple approach. The strengths of this study 
were that it was large (> 20,000), prospective, and 
had a large number of events (> 5000). Also, the 
results were adjusted for prior vascular disease 
and other risk factors, including BNP levels. In 
addition, they measured lipids almost every way 
possible, including apolipoproteins and particle 
size and number. Finally, the results agreed with 
the results of two large, observational studies in 
apparently healthy adults. A Framingham study 
of apolipoproteins A1 and B did not demonstrate 
their superiority over the standard lipid panel. The 
Women’s Health Study evaluated NMR derived 
particle size and number with the same result. 
Thus, I believe the weight of evidence supports 
that the standard lipid panel is adequate for risk 
stratification of adults with regard to cardiovascular 
disease risk. Are there patients who might benefit 

from a more extensive and expensive analysis of 
their lipids? There probably are at the extremes of 
our experience — for example, the patient with a 
terrible family history, but no apparent risk factors; 
or the patient with a vascular event and no evident 
risk factors — but such individuals are rare. 

The weak predictive power of HDL was interesting 
in this study. This is different from that reported in 
the Framingham and the Women’s Health Study. 
The latter were primary prevention populations, 
whereas this study involved those with known 
or at high risk for cardiovascular disease. Other 
studies, and now this one, show that pre-existing 
disease attenuates the predictive power of HDL for 
future events. In fact, in this study elevated BNP 
was noted to markedly reduce the power of HDL. 
This is perhaps good news in secondary prevention, 
given the paucity of treatments for low HDL. 
However, low HDL levels remain a concern in 
primary prevention. Right now I’m recommending 
more exercise for low HDL — it can’t hurt!   n
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the initial presentation was PE or DVT, although 
only PE reached statistical significance. The authors 
performed a multivariable analysis to account for 
age, sex, index event (PE or DVT), and duration 
of initial anticoagulant treatment. The HR was 
still in favor of aspirin over placebo (HR 0.53; P = 
0.009). They found two independent predictors of 
recurrence of VTE: age > 65 years (HR 2.26; P = 
0.02) and male gender (HR 2.02; P = 0.01). Major 
bleeding was rare, occurring in only one patient 
in each group. Death occurred in 1.4% and 1.3% 
of the aspirin and placebo groups, respectively (P 
= NS). Minor bleeding and other adverse events 
were not different between groups. The authors 
conclude that aspirin reduced the risk of recurrence 
when given to patients with unprovoked VTE who 
had discontinued anticoagulant treatment, with no 
apparent increase in the risk of major bleeding.

n COMMENTARY
The optimal duration of warfarin therapy for 
VTE has been difficult to define because of the 
heterogeneous nature of VTE and the patients 
in whom it occurs. The high recurrence rate in 
patients with “unprovoked” VTE suggests there 
may actually be predisposing factors in some 
patients that we are currently unable to diagnose. 
In the absence of identifying the patients who are 
at most risk, we are left with the conundrum of 
short vs longer duration of oral anticoagulation in 
all patients. The excess bleeding associated with 

longer oral anticoagulation could pose a significant 
risk to some patients. An approach that can reduce 
the risk of recurrence in all-comers with no excess 
bleeding is most welcome. Aspirin appears to be an 
inexpensive and safe method to reduce recurrence 
by approximately 40%.

Where this study fits with the new generation of oral 
factor Xa inhibitors and direct thrombin inhibitors 
remains to be determined. The newer agents have 
lower bleeding rates compared to warfarin, and 
prolonged therapy with them may further reduce the 
recurrence rate of VTE over aspirin with no excess 
bleeding, but this remains to be tested in future 
clinical trials. Aspirin, prolonged lower intensity 
warfarin, or prolonged use of the newer agents may 
all have a place in treating different patients, based 
on their bleeding risk and comorbidities. 

This study is limited by excluding many patient 
groups, such as those with arterial disease who 
would require aspirin. It should be remembered 
that this study only applies to unprovoked VTE, 
and those with provoked VTE may not have the 
same response to aspirin. However, the study is 
strengthened by its rigorous design, the placebo-
controlled design, the multicenter cohort that 
was enrolled, and independent adjudication of 
events. Aspirin may represent an alternative long-
term strategy to prolonged anticoagulation or no 
treatment at all.   n

Coffee is widely consumed throughout the 
United States. Some prior studies have 
associated coffee consumption with increased 

rates of heart disease, whereas other studies have 
shown less heart disease in coffee drinkers. The data 
associating coffee consumption and total mortality 
have also been conflicting. In the New England 
Journal of Medicine, Freedman and colleagues 
examined the association of coffee drinking with 
subsequent total and cause-specific mortality among 
229,119 men and 173,141 women in the National 
Institutes of Health–AARP Diet and Health Study. 

This very large cohort study enrolled subjects 
(AARP members) who were 50 to 71 years of 

age, and assessed dietary and lifestyle factors. 
Coffee consumption was assessed once at baseline. 
Participants with cancer, heart disease, and stroke 
were excluded. The subjects were followed for 
14 years (5,148,760 person-years of follow-up) 
and the data were linked to the Social Security 
Administration Death Master File to assess 
mortality. In age-adjusted models, the risk of death 
was increased among coffee drinkers. However, 
coffee drinkers were also more likely to smoke, 
and after adjustment for smoking status and other 
potential confounders, there was a significant 
inverse association between coffee consumption and 
mortality. Adjusted hazard ratios for death among 
men who drank coffee as compared with those who 

ABSTRACT & COMMENTARY

Coffee Consumption and Mortality
By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology, University of California, San Francisco

SOURCE: Freedman ND, et al. Association of coffee drinking with total and cause-specific mortality. N Engl J Med 2012;366:1891-1904.
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did not were: 0.99 for drinking less than 1 cup per 
day, 0.94 for 1 cup, 0.90 for 2 or 3 cups, 0.88 for 4 
or 5 cups, and 0.90 for 6 or more cups of coffee per 
day (P < 0.001). The respective hazard ratios among 
women were 1.01, 0.95, 0.87, 0.84, and 0.85 (P < 
0.001). Reduced mortality was observed for deaths 
due to heart disease, respiratory disease, stroke, 
injuries and accidents, diabetes, and infections. 
However, cancer-related deaths were not reduced, 
and there was a trend toward higher mortality from 
cancer in men who drank more than 6 cups per day. 
Interestingly, both caffeinated and decaffeinated 
coffee were associated with similar reductions 
in mortality. The authors conclude that coffee 
consumption was inversely associated with total 
and cause-specific mortality, but whether this was a 
causal or associational finding cannot be determined 
from these data. 

n COMMENTARY
This study is welcome news for coffee drinkers. 
However, several aspects of this study need to be 
taken into account. First, this was an observational 
study, and therefore cause and effect cannot 
be concluded from these data. Second, coffee 
consumption was ascertained at baseline and never 
again throughout 14 years of follow-up. Patterns 
of consumption may well have changed during that 
long follow-up period. Third, participants resided 
in six states (California, Florida, Louisiana, New 
Jersey, North Carolina, and Pennsylvania) and two 
metropolitan areas (Atlanta and Detroit). Thus, the 
cohort may not be truly representative of the entire 
country. Fourth, the distinction between persons 
who drank caffeinated coffee and those who drank 

decaffeinated coffee was subject to misclassification, 
since these categories were defined on the basis of 
consumption of either beverage more than half the 
time. Fifth, there were no data about how coffee 
was prepared (espresso, boiled, or filtered) and the 
constituents of coffee may differ according to the 
method of preparation.

Despite the limitations to observational studies 
like this one, this is a very large study, and its 
sheer size strengthens the associations that it 
demonstrates. If indeed coffee were to cause this 
reduction in mortality, what could be the potential 
mechanism? Coffee is a rich source of antioxidants 
and other bioactive compounds. Some prior 
studies have shown inverse associations between 
coffee consumption and serum biomarkers of 
inflammation, as well as reductions in insulin 
resistance, diabetes, inflammatory diseases, and 
stroke. Although other antioxidants have not 
reduced cardiovascular events in clinical trials, 
perhaps the particular constituents in coffee succeed 
where others have failed. Or perhaps a combination 
of antioxidants and anti-inflammatory actions 
combine to have salubrious effects. 

Importantly, this study does not tell us about 
other potentially deleterious effects of coffee, 
such as effects on blood pressure, lipids, or 
arrhythmias. These should all be taken into 
account before advocating our patients increase 
coffee consumption. Although this study does 
not prove cause and effect of coffee reducing 
mortality, I feel comfortable continuing my 
morning coffee ritual.   n

ABSTRACT & COMMENTARY

New Insights into Atrial Fibrillation Ablation
By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of Virginia, Charlottesville

Dr. DiMarco does research for Medtronic, is a consultant for Medtronic, Novartis, and St. Jude, and is a speaker for Boston Scientific.

SOURCE: Narayan SM, et al. Clinical mapping approach to diagnose electrical rotors and focal impulse sources for human atrial fibrillation. J Cardiovasc 
Electrophysiol 2012;23:447-454.

This interesting study examined a new 
technique for exploring the mechanism(s) 
for atrial fibrillation (AF). Patients scheduled 

for catheter ablation of paroxysmal or persistent 
AF were recruited for the study. Antiarrhythmic 
drugs were stopped before the study was performed. 
Multisite recordings of the left atrium and, in 20 
patients the right atrium, were achieved using 
64-pole basket electrode catheters. This catheter 
(Constellation, Boston Scientific) has eight electrodes 

on each of eight spines, which when deployed in 
the left atrium span the orifices of the thoracic 
veins and atrial appendage. Electrophysiologic 
data were obtained in stable AF and a proprietary, 
computational mapping algorithm was used 
to create patient specific three-dimensional 
spatiotemporal maps of AF. Movies of numerous 
AF activation cycles were created by analyzing AF 
electrograms in the context of tissue wavelength, 
refractory period, and conduction velocity. Movies 
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ABSTRACT & COMMENTARY

Risk of Sudden Cardiac Death  
with Azithromycin
By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of Virginia, Charlottesville

SOURCE: Ray WA, et al. Azithromycin and the risk of cardiovascular death. N Engl J Med 2012;366:1881-1890. 

In this paper, the authors performed a 
pharmacoepidemiologic study on the relationship 
between azithromycin, a frequently used broad-

spectrum macrolide antibiotic, and cardiovascular 
death. The authors analyzed data from the 
Tennessee Medicaid program. This database 
provides information on medical care encounters 
and dates and causes of death and is linked to death 
certificates and hospital discharge data. Data on 
antibiotic use were taken from Medicaid pharmacy 
files. The cohort included patients who had been 
prescribed azithromycin between 1992 and 2006. 

Patients who had a concomitant life-threatening non-
cardiovascular illness, had a diagnosis of drug abuse, 
resided in a nursing home, or had been hospitalized 
within the prior 30 days were excluded. Several 
control groups were analyzed. These included 
patients who had received no antibiotics and 
patients who had received courses of therapy with 
three other commonly used antibiotics: amoxicillin, 
ciprofloxacin, and levofloxacin. The study outcomes 
were cardiovascular death, death from any cause, 
and sudden cardiac death. Deaths during the typical 
5-day course of azithromycin therapy and the 

were constructed by plotting electrogram voltage 
over time. Monophasic action potential recordings 
were also used to define action potential duration 
and restitution and regional conduction restitution 
in areas of slow conduction. These constitutional 
maps were then analyzed to examine sources of AF 
in the form of either focal impulse or rotor maps.  
Focal beats were identified as a single point of 
interest with uniform spread. Rotors were defined as 
rotational activity around a central point.  

The study group included 19 patients with 
paroxysmal AF and 30 patients with persistent 
AF. Electrical rotors or focal beats were identified 
in 47 of 49 patients. The rotors identified showed 
1:1 activation within a spiral with fibrillatory 
conduction to the remaining atrial tissue. Most 
patients had more than one rotor or focal source 
for AF. The number of sources per patient was 1.5 
± 0.8 in the paroxysmal AF patients and 2.1 ± 1 in 
the persistent AF patients. Left atrial sources were 
identified in all patients and right atrial sources were 
identified in six of eight paroxysmal AF patients and 
all 12 patients with persistent AF. Of all AF sources 
identified, 27% lay in the right atrium.  

The authors conclude that left atrial or biatrial 
electrogram data obtained using multipole basket 
catheters and computational analysis allow electrical 
rotors and focal beat sources for human AF to be 
identified in almost all patients. They hypothesize 

that these mechanistic insights into human AF may 
provide a foundation for mechanistically targeted 
AF ablation procedures.  

n COMMENTARY
It is generally accepted that ectopic firing from 
the pulmonary veins is the most common trigger 
for AF and that pulmonary vein isolation should 
be the cornerstone of ablation procedures for 
AF. However, single procedure success rates with 
pulmonary vein isolation remain suboptimal 
for paroxysmal and, to an even greater degree, 
persistent AF. Even with the addition of linear left 
atrial lesions and mapping and ablation of regions 
with fractionated electrograms, ablation success is 
not assured. In this paper, Narayan et al describe a 
new approach that allows specific areas responsible 
for the maintenance of AF to be localized. The 
hope is that ablation directed at these regions, 
probably in conjunction with pulmonary vein 
isolation, will improve ablation success rates.

The details of the analysis algorithm are not provided 
here nor are the results of rotor or focal source 
targeted ablation presented. Clearly, this approach 
requires testing and confirmation in a number of 
laboratories. Such a clinical trial (NCT01248156) 
is currently underway. If the hypothesis that regions 
critical for maintaining AF can be successfully 
identified is confirmed, we may be on the threshold of 
a new frontier in AF ablation.   n



July 2012 55

succeeding 5 days were compared to deaths during 
the usual 10-day course of the other study antibiotics. 
Each study comparison was adjusted for an extensive 
set of covariates using a propensity score that also 
included a risk for cardiovascular disease.  

The study cohort included 348,000 patients 
with prescriptions for azithromycin who were 
compared to 1.4 million patients with no antibiotic 
prescriptions, and to 1.35 million, 265,000, and 
194,000 patients with prescriptions for amoxicillin, 
ciprofloxacin, and levofloxacin, respectively. The 
mean ages for the groups were between 48 and 51 
years of age. Approximately 75% in each group 
were female. The prevalence of heart failure, 
chronic obstructive pulmonary disease, diabetes, 
and measures of disability were roughly similar 
between groups. The most common indications 
for use of azithromycin and amoxicillin were 
respiratory tract infections. The most common 
indication for ciprofloxacin was genitourinary 
tract infection. Levofloxacin was used for a variety 
of infections, including both respiratory and 
genitourinary tract infections.  

The cardiovascular death rate during a 5-day 
course of treatment for azithromycin was 85.2 per 
1 million courses with an estimated 64.6 sudden 
cardiac deaths per 1 million courses. For patients 
who did not take antibiotics, there were 29.8 
cardiovascular and 24.0 sudden cardiac deaths per 
1 million matched 5-day intervals. For amoxicillin, 
the cardiovascular death rate was 31.5 and 29 
sudden deaths per 1 million courses of therapy. 
The hazard ratio for death during a 5-day course 
of azithromycin therapy compared to no antibiotic 
treatment was 2.88. Amoxicillin use was not 
associated with an increased risk of death. Patients 
who took ciprofloxacin did not have an increased 
risk of either cardiovascular death or death from 
any cause, but there was a nonsignificant trend 
toward increased risk of cardiovascular death with 
the use of levofloxacin (hazard ratio 1.50). The 
absolute excess risk of cardiovascular death among 
patients who took azithromycin was related to the 

baseline risk for cardiovascular disease. In patients 
with the highest risk score, there were an estimated 
245 additional cardiovascular deaths per 1 million 
5-day courses of azithromycin therapy.  

The authors conclude that azithromycin results in 
a small absolute increase in cardiovascular deaths 
that is particularly noted in patients with the highest 
cardiovascular risk.  

n COMMENTARY
Azithromycin is a macrolide antibiotic. Two 
other agents in the same class, erythromycin 
and clarithromycin, have been shown to block 
IKr and prolong the QT interval, and have 
been associated with reports of drug-induced 
polymorphic ventricular tachycardia (torsades de 
pointes). Limited animal data have suggested that 
azithromycin has a much lower proarrhythmic 
potential.1 The current report, however, suggests 
that the risk for proarrhythmia with azithromycin, 
although low, can be quantitated.

Azithromycin was developed and released before 
the current rigorous protocols for testing new 
drugs for QT prolongation were standardized. 
Recently, the FDA revised the azithromycin product 
label to include a warning about a low risk for 
proarrhythmia. They did not add a black-box 
warning since the risk is felt to be low.

Most proarrhythmia associated with antibiotics 
involve the combination of more than one factor 
that favor development of the problem. These 
might possibly include genetic factors, electrolyte 
imbalance, cardiac status, bradycardia, and other 
drug therapy. Physicians should be aware of how 
these factors might interact in a given patient and 
consider the use of alternative therapy when several 
risk factors are present.   n

Reference
1. Milberg P, et al. Divergent proarrhythmic potential of macrolide 
antibiotics despite similar QT prolongation: Fast phase 3 repolarization 
prevents early afterdepolarizations and torsade de pointes. J Pharmacol 
Exp Ther 2002;303:218-225.

ABSTRACT & COMMENTARY

New Cardiomyopathy
By Michael H. Crawford, MD, Editor

SOURCE: Starmer G, et al. Multimodality imaging of isolated left ventricular apical hypoplasia. Eur Heart J 2012;33:675.

These investigators from Australia present a 
case of isolated left ventricular (LV) apical 
hypoplasia with fatty infiltration confirmed 

by CT and MRI. The left anterior descending artery 
was small and truncated early on angiography. 
Echocardiography showed a large banana-shaped 
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CME Questions

1. Atrial fibrillation can arise from the:
a. pulmonary veins.
b. left atrium.
c. right atrium.
d. All of the above

2. Which of the following antibiotics has been 
associated with sudden cardiac death?
a. Azithromycin
b. Amoxicillin 
c. Ciprofloxacin
d. All of the above

3. A recent large observational study has shown 
that coffee drinking is associated with:
a. a higher risk of death.
b. a lower risk of death.
c. a neutral effect on death.
d. nonsmoking. 

4. Use of aspirin after completing a course of 
oral anticoagulants for deep venous thrombosis 
or pulmonary embolism resulted in:
a. increased bleeding. 
b. no change in the venous thromboembolism  
    rate.
c. reduced venous thromboembolism.
d. increased venous thromboembolism.

5. A recent study suggested that MV repair be 
considered in ischemic cardiomyopathy patients 
when:
a. LVEF was < 35%.
b. MR was moderate to severe.
c. they were appropriate patients for CABG.
d. All of the above 

6. Which of the following is least predictive of 
future vascular events in high-risk patients?
a. LDL-C concentration
b. LDL particle size 
c. HDL-C concentration
d. Apolipoprotein B

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.

right ventricle (RV) that wrapped around 
the apex of the hypocontractile truncated 
LV. Also there was apical papillary muscle 
insertion. 

n COMMENTARY
Isolated apical LV hypoplasia is a new 
cardiomyopathy that has been described 
in about 10 individuals between the ages 
of 3 to 50 years. Although it can be fatal, 

most of the reported patients responded to 
therapy for systolic heart failure and have 
done relatively well. This case highlights 
the value of multimodality imaging for 
identifying the cardinal features of this 
cardiomyopathy: 1) a truncated spherical 
LV; 2) fatty infiltration of the LV apex; 3) 
the banana-shaped RV; 4) apical papillary 
muscle insertion; and 5) a hypoplastic 
truncated LAD.   n

CME Instructions
To earn credit for this activity, please follow these instructions:

1. Read and study the activity, using the provided references for further research.
2. Log on to www.cmecity.com to take a post-test; tests can be taken after each issue or 
collectively at the end of the semester. First-time users will have to register on the site 
using the 8-digit subscriber number printed on their mailing label, invoice, or renewal 
notice. 
3. Pass the online tests with a score of 100%; you will be allowed to answer the 
questions as many times as needed to achieve a score of 100%. 
4. After successfully completing the last test of the semester, your browser will be 
automatically directed to the activity evaluation form, which you will submit online. 
5. Once the evaluation is received, a credit letter will be sent to you.   n
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Does Azithromycin Cause Cardiovascular Death?

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 
disclose that Dr. Elliott reports no consultant, stockholder, speaker’s 
bureau, research, or other financial relationships with companies 
having ties to this field of study. Questions and comments, call: 
(404) 262-5404. E-mail: neill.kimball@ahcmedia.com.

In this issue: Azithromycin and cardiac risk; war-
farin and heart failure; aspirin and VTE; effective-
ness of long-acting contraceptives; and FDA actions.

New study finds increased risk  
Is azithromycin proarrhythmic? Macrolide 

antibiotics are associated with an increased 
risk of sudden cardiac death, but azithromycin 
(Zithromax), the popular “Z pack” macrolide, 
has been considered safe. That may change based 
on the results of a new study from Vanderbilt. 
Researchers reviewed the records of patients in the 
Tennessee Medicaid cohort to detect an increased 
risk of death related to short-term cardiac effects 
of azithromycin and several control antibiotics. 
Patients with serious noncardiovascular illness 
and hospitalized patients were excluded. Over the 
study period, there were almost 350,000 patients 
who took azithromycin, 1.35 million patients who 
took amoxicillin, 265,000 patients who took cip-
rofloxacin, nearly 200,000 patients who took levo-
floxacin, and nearly 1.4 million control patients. 
Five days of therapy with azithromycin compared 
to no antibiotics significantly increased the risk 
of cardiovascular death (hazard ratio [HR] 2.88, 
confidence interval [CI], 1.79 to 4.63; P < 0.001) 
and death from any cause (HR 1.85; 95% CI, 1.25 
to 2.75; P = 0.002). Use of amoxicillin was not 
associated with increased risk of death. Relative to 
amoxicillin patients, patients taking azithromycin 
were at 2.5 times higher risk of cardiovascular 
death and 2 times higher risk of death from any 
cause, although the absolute risk was low with an 
estimated 47 additional cardiovascular deaths per 
million courses. Patients at risk for cardiovascu-
lar disease were at higher risk, with an estimated 
245 additional cardiovascular deaths per 1 mil-

lion courses. Cardiovascular death risk was higher 
with azithromycin compared to ciprofloxacin, 
but the death rate from levofloxacin was roughly 
the same. The authors conclude that 5 days of 
azithromycin was associated with a small but 
absolute increased risk of cardiovascular death, 
which was most pronounced in patients with a 
high baseline risk for cardiovascular disease (N 
Engl J Med 2012;366:1881-1890). Soon after this 
study was published, the FDA issued a statement 
urging patients to continue taking azithromycin 
unless instructed otherwise by their health care 
professional. The FDA will review the results of 
the study and will communicate any new informa-
tion on azithromycin, including the potential risk 
of QT interval prolongation, to health care profes-
sionals and the public. Health care professionals 
are urged to report any adverse effects related to 
the use of azithromycin to the FDA’s MedWatch 
Safety program.   n

Warfarin doesn’t prevent death  
Warfarin is no more effective than aspirin in 

preventing mortality in patients with heart failure 
who are not in atrial fibrillation (AF), according to 
a new study. More than 2300 patients with a left 
ventricular ejection fraction less than 35% (average 
25%) and a mean age of 61 years were random-
ized to warfarin with a target INR of 2.0-3.5 or 
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aspirin 325 mg per day. The primary outcome was 
ischemic stroke, intracerebral hemorrhage, or death 
from any cause. Patients were followed for up to 
6 years with a mean follow-up of 3.5 years. There 
was no difference in the primary outcome (7.47 
events per 100 patient years for warfarin, 7.93 for 
aspirin; HR with warfarin 0.93, CI, 0.79 to 1.10, P 
= 0.40). Warfarin was associated with a significant 
reduction in the rate of ischemic stroke but was 
associated with a higher rate of hemorrhage. The 
authors conclude that among patients with heart 
failure who are in sinus rhythm, there was no differ-
ence in outcome between warfarin and aspirin, but 
note that since warfarin was associated with a lower 
risk of ischemic stroke, the choice between the 
two drugs should be individualized (N Engl J Med 
2012;366:1859-1869). An accompanying editorial 
asks, “Could there be some patients with heart fail-
ure who would benefit from warfarin?” Those with 
AF, a history of cardioembolic stroke, history of left 
ventricular thrombus, and perhaps those with ath-
erothrombotic coronary artery disease may benefit, 
but in general, warfarin cannot be recommended 
for patients with heart failure who are not in AF (N 
Engl J Med 2012;366:1936-1938).   n

Aspirin and venous thromboembolism
Aspirin may be protective in patients who have 

had an unprovoked venous thromboembolism 
(VTE) to prevent recurrence after they finish oral 
anticoagulant therapy. In a double-blind study, 
patients with first-ever unprovoked VTE who 
had completed 6-18 months of oral anticoagu-
lant treatment were randomly assigned to aspirin 
100 mg daily or placebo for 2 years. The primary 
endpoint was recurrent VTE with major bleed-
ing being the primary safety outcome. Recurrent 
VTE occurred in 6.6% of patients on aspirin and 
11.2% of patients on placebo (HR 0.58; 95% 
CI, 0.36 to 0.93). One patient in each group had 
a major bleeding episode. The authors conclude 
that aspirin reduces the risk of recurrence in 
patients with unprovoked VTE after they have 
finished anticoagulant therapy, with no apparent 
increase in risk of major bleeding (N Engl J Med 
2012;366:1959-1967). This study is important 
because about 20% of patients with unprovoked 
VTE have a recurrence within 2 years. It also 
shows that taking low-dose aspirin safely reduces 
that risk by nearly half. An accompanying edito-
rial points out that a similar but larger study is 
currently ongoing in Australia and New Zealand 
with results due later this year (N Engl J Med 
2012;366:2028-2030).   n

Long-acting contraceptives are better
Long-acting contraceptives, such as IUDs and 

implants, are up to 20 times more effective than 
oral contraceptives and other short-acting con-
traceptive methods, according to a new study. 
In a large, prospective cohort study, women 
participants were provided with the reversible 
contraception of their choice at no cost for 3 
years. The endpoint was failure of long-acting 
reversible contraception (IUDs and implants) 
compared with commonly prescribed contracep-
tive methods, including oral contraceptive pills, 
transdermal patches, contraceptive vaginal rings, 
and depot medroxyprogesterone acetate injection 
(DMPA). In the nearly 7500 women participants, 
there were 334 unintended pregnancies. The 
failure rate among participants who used pills, 
patch, or ring was 4.55 per 100 participants years 
as compared with 0.27 among participants using 
long-acting reversible contraception (HR after 
adjustment for age, educational level, and history 
with respect to unintended pregnancy 21.8; 95% 
CI, 13.7 to 34.9). The rate for DMPA was also 
low at 0.22. Younger women (< 21 years) who 
used a short-acting contraceptive had a pregnancy 
rate almost twice as high as older participants. 
The pregnancy rate among women who used 
DMPA, an IUD, or implant were similarly low 
regardless of age. The authors conclude that the 
effectiveness of long-acting reversible contracep-
tion is superior to that of contraceptive pills, 
patch, or ring and is not altered in adolescents or 
young woman (N Engl J Med 2012;366:1998-
2007). This study not only points out the reli-
ability of long-acting contraceptives, but also the 
surprisingly high failure rate of short-acting con-
taceptives, especially in young women.   n

FDA actions
In the biggest generic launch since last year’s 

atorvastatin (Lipitor), the FDA has approved 
generic clopidogrel (Plavix). The popular anti-
platelet drug, with sales of more than $9 billion 
last year, will be available from seven generic 
manufacturers in the 75 mg strength and four 
manufacturers in the 300 mg strengths. The imme-
diate “multisource” status of the generic approval 
should result in dramatic cost reductions for 
patients, from an average of $200 per month to 
about $40 per month. The drug is approved for 
treatment of acute coronary syndrome and preven-
tion of thrombotic events in patients who have had 
a recent myocardial infarction, recent stroke, or 
peripheral artery disease.   n
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Lose-Dose Abdominal 
CT for Appendicitis

Source: Kim K, et al. N Engl J Med 2012; 
366:1596-1605.

Radiation exposure from ct is quite

substantial. A “typical” abdominal 
CT (AB-CT) examination exposes a pa-
tient to X-radiation equivalent to more 
than 500 chest X-rays. The dose-response 
relationship between diagnostic/therapeu-
tic radiation and untoward consequences 
is uncertain; nonetheless, the magnitude 
of radiation from imaging — combined 
with the ever-increasing frequency with 
which high-dose diagnostic imaging is 
used — prompts concern. Perspicacity 
for wise use of radiation is imperative, es-
pecially in younger persons, in whom the 
lag time for adverse impact of radiation 
is most pertinent and in whom the likeli-
hood of additional radiation exposure is 
increased.

When appendicitis is suspected, AB-
CT has become the diagnostic imaging 
of choice. Standard-dose AB-CT ex-
poses the patient to approximately 500 
mGy/cm of radiation. Low-dose AB-CT 
exposes the patient to  approximately 
100 mGy/cm, but it is not widely used 
because of uncertainty about its accuracy 
(compared to standard AB-CT). 

Kim et al randomized young adult pa-
tients with suspected appendicitis (n = 
891) to low-dose or standard-dose AB-CT. 
The primary outcome of the study was the 
number of appendectomies performed that 
did not demonstrate appendicitis.

The negative appendectomy rate did 
not differ significantly between the two 
groups (3.2% vs 3.5%). Statistical crite-

ria were satisfied that low-dose AB-CT is 
noninferior to standard dose AB-CT. Cli-
nicians may wish to ascertain the radia-
tion dose used in AB-CT for appendicitis 
at their institutions.   n

Degludec, a New Ultra-
long-acting Basal  
Insulin for Diabetes

Source: Garber AJ, et al. Lancet 2012; 
379:1498-1507.

The advent of basal insulins that do 
not have a prominent peak plasma 

level — so-called “flat” pharmacody-
namic activity — was a welcome addi-
tion to diabetes management, since their 
predecessor, NPH, was often limited by 
problematic hypoglycemia. Utilization of 
glargine and detemir insulins, the two bas-
al insulin analogs most recently available 
in the United States, has mushroomed in 
response to their superior tolerability 
compared to NPH insulin: a reduction of 
about 20% in hypoglycemic episodes and 
less weight gain. Degludec has recently 
been submitted to the FDA for approval. 
It is considered an ultra-long-acting basal 
insulin.

Garber et al performed a controlled 
trial in type 2 diabetic patients (n = 972) 
to compare degludec with glargine as 
part of a basal-bolus regimen. The pri-
mary endpoint of the trial was achieved 
A1c, but rates of hypoglycemia were 
also compared.

Both insulins achieved similar A1c 
improvement, and the overall rate of 
hypoglycemia was low in both groups.  
However, the degludec patients experi-
enced almost 20% fewer hypoglycemic 

episodes (defined as glucose < 56 mg/dL) 
than the glargine group.

Degludec insulin, if FDA approved, 
may provide a superior hypoglycemia risk 
profile than insulin glargine while achiev-
ing a similar level of A1c reduction.   n

Prevention Benefits  
of Aspirin: Cancer, 
Vascular, or Both?

Source: Rothwell PM, et al. Lancet 2012; 
379:1602-1612.

American clinicians have typically 
thought of aspirin as a preventive 

(primary and secondary prevention) for 
cardiovascular (CV) events. Recently, the 
role of aspirin for primary prevention of 
CV events has been embattled because 
although clinical trial data indicate reduc-
tion in CV events, total mortality has not 
been convincingly favorably impacted. 

Aspirin appears to have at least two 
favorable effects upon cancer. It appears 
to decrease the incidence of colon cancer, 
and — as a consequence of what other-
wise might appear to be an adverse effect 
— enhances detection rates of existing 
colon cancer by increasing their procliv-
ity to bleed. 

Rothwell et al performed an analysis of 
trial data from 51 randomized, controlled 
aspirin prevention trials. Among almost 
70,000 participants, risk of cancer death 
was reduced by approximately 15%, and 
incidence of cancer was reduced by about 
one-fourth. Although there is a reduction 
in vascular events with the use of aspirin, 
bleeding events induced by aspirin tend 
to balance this out in the earliest years of 
aspirin use.
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Since cancer is well-entrenched as 
the No. 2 cause of death in America (and 
is inching into the No. 1 slot), when we 
think of the preventive benefits of aspi-
rin, it is time to reframe our thinking into 
appreciation of the combined benefits of 
cancer mortality reduction in addition to 
CV event reduction.   n

UTI in Long-Term 
Care Facilities  
Among Older Adults

Source: Genao L, Buhr GT. Ann Long-
Term Care: Clin Care Aging 2012;20:33-
38.

Unless a dramatic demographic shift 
occurs, approximately one in four of 

us will reside in a long-term care facility 
(LTCF) during our lifetime. Among LTCF 
residents, 30-50% of antibiotic utiliza-
tion is for urinary tract infections (UTIs), 
resulting in substantial expense, adverse 
drug reactions, and ever-growing popula-
tions of resistant bacteria.

The first guidelines for managing UTI 
in LTCF were issued in 1991. The Mc-
Geer criteria included fever, chills, dys-
uria, frequency, urgency, flank pain, su-
prapubic pain, change in urine character, 
worsening of mental or functional status, 
and new or increased incontinence. Un-
fortunately, these criteria (and their sub-
sequent modification, known as the Loeb 

guidelines) had a sensitivity of only 30%, 
a positive-predictive value of 57%, and 
negative-predictive value of 61%. Further 
modifications of the Loeb guidelines have 
evolved into an algorithm with major and 
minor symptoms that have been shown to 
reduce false-positive diagnoses by 30% 
and antibiotic use by 20%. 

Genao and Buhr do not support treat-
ment of asymptomatic bacteriuria in the 
LTCF setting for older adults. They re-
mind us of the merit of urine dipstick 
testing because of its strong negative-
predictive value: A dipstick urine test 
negative for leukocyte esterase and ni-
trate has an essentially 100% negative-
predictive value for the presence of UTI. 
Although not yet in widespread use, 
other biomarkers of bacterial infection 
are gaining support. For instance, se-
rum procalcitonin has been studied as a 
marker of bacterial infection (including 
UTI) in young adults, and might perform 
equally well in older adults.   n

Beyond Glucocentric-
ity: Nonglycemic  
Effects of Incretin-
Based Therapy

Source: Brown NJ. J Am Soc Hypertens 
2012;6:163-168.

Although glucose control in diabetes 
has been consistently demonstrated 

to improve microvascular outcomes, no 
randomized clinical trial has shown fa-
vorable effects on macrovascular disease 
(stroke, MI, overall mortality). Whether 
the failure to achieve macrovascular risk 
reduction is secondary to adverse effects 
like weight gain, hypoglycemia, catechol-
amine activation, or other factors remains 
to be determined. In the mean time, clini-
cians would like to use agents that have 
favorable effects on glucose/A1c, but — at 
worst — neutral effects on cardiovascular 
risk factors.

The incretin class of agents is current-
ly comprised of GLP-1 agonists (e.g., ex-
enatide, liraglutide) and DPP4 inhibitors 
(e.g., sitagliptin, linagliptin, saxagliptin). 
Although both subgroups blunt glucagon 
and induce glucose-dependent insulin 
secretion, only the GLP-1 agonists have 
sufficient potency to also increase satiety 
and slow gastric emptying. Incretins are 

generally weight neutral (DPP4) or asso-
ciated with weight loss (GLP-1). Accord-
ingly, favorable lipid or blood pressure 
effects might be associated with incretins 
compared to other treatments that increase 
weight. The DPP4 enzyme has also been 
shown to be responsible for breakdown of 
some vasoactive peptides; hence, changes 
in blood pressure could be a direct effect 
of DPP4 inhibition. Because GLP-1 en-
hances endothelial function, any medica-
tion that augments GLP-1 would be an-
ticipated to at least potentially favorably 
effect vascular function. We look forward 
to incretin clinical trials that will define 
the cardiovascular outcomes associated 
with this class of therapy.   n

Home BP Monitoring 
May Assist  
BP Goal Attainment  
in the Elderly

Source: Cushman WC, et al. J Am Soc 
Hypertens 2012;6:210-218.

Although clinic blood pressure (cbp) 

has been the primary standard by 
which the majority of major clinical hy-
pertension (HTN) trials have been mea-
sured, home BP (hBP) and ambulatory 
blood pressure monitoring (ABPM) cor-
relate more closely with outcomes and 
target organ damage. With the advent of 
reliable, inexpensive, validated devices 
for home oscillometric BP measurement, 
national and international agencies now 
recommend routine inclusion of home BP 
monitoring for patients with HTN.

Cushman et al report on a trial in el-
derly hypertensives (men and women > 
age 70) which compared hBP monitoring 
with cBP monitoring (n = 128) over 16 
weeks. They determined that hBP mea-
surements were consistent with cBP. 

Adherence to HTN medications is sub-
optimal. Utilization of hBP monitoring 
enables early detection of hypotension, 
facilitates dose titration (up or down), and 
may uncover otherwise unidentified in-
sufficient durability of pharmacotherapy 
(i.e., nighttime measurements showing a 
waning of antihypertensive effect). As has 
been demonstrated in other populations, 
elderly patients can effectively and re-
producibly use hBP, which may enhance 
long-term adherence.   n
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