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[INSIDE] 

Among patients with coronary artery disease 
(CAD), those with diabetes are at higher risk 
 for adverse outcomes. Thus, it is important 

to find the optimal treatment strategy for this high-
risk group to improve their prognosis. Subgroup 
analyses of diabetics in prior studies of coronary 
artery bypass graft (CABG) surgery vs percutaneous 
coronary intervention (PCI) have suggested that 
CABG would result in superior outcomes. To test 
this hypothesis, Farkouh and colleagues performed 
the prospective, randomized, controlled Future 
Revascularization Evaluation in Patients with 
Diabetes Mellitus: Optimal Management of Multi-
vessel Disease (FREEDOM) trial of CABG vs PCI in 
diabetics with multivessel CAD. 

This was a multicenter study of 1900 patients 
in 140 centers around the world. The inclusion 
criteria were diabetes and angiographically 
confirmed multivessel CAD with stenosis of 
more than 70% in two or more major epicardial 
coronary arteries. Exclusion criteria included left 
main coronary stenosis ≥ 50%, class III or IV heart 
failure, presentation with myocardial infarction 
(MI), prior CABG or valve surgery, prior PCI 
within 6 months, prior stroke, dementia, and life 
expectancy < 5 years. Patients were randomized 
1:1 to either PCI or CABG. Minimum follow-
up for all patients was 2 years. Sirolimus-eluting 
(51%) and paclitaxel-eluting (43%) stents were 
the predominant types of drug-eluting stents (DES) 

AbstrACt & CommentAry

CAbG beats PCI in Diabetics  
with multivessel CAD
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: Farkouh Me, et al. Strategies for multivessel revascularization in patients with diabetes. N Engl J Med 2012;367:2375-2384.
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used in the trial. The study protocol 
recommended that only one type of DES 
should be used in a given patient. The 
use of abciximab was recommended 
for patients undergoing PCI. The use of 
dual antiplatelet therapy with aspirin 
and clopidogrel was recommended for 
at least 12 months after PCI. For CABG 
surgery, arterial revascularization was 
encouraged. Medical therapy for all 
patients was recommended, according 
to guidelines. The primary outcome was 
a composite of death from any cause, 
nonfatal MI, and stroke. 

Patients were randomized to receive 
CABG (n = 947) or PCI with DES (n 
= 953). Baseline demographics were 
similar between groups with a mean age 
of 63 years, mean LVEF of 66%, mean 
Euroscore of 2.7, mean syntax score 26, 
and triple vessel disease in 83%. The 
primary endpoint occurred in 26.6% of 
PCI patients and 18.7% of CABG patients 
after 5 years (P = 0.005). The rates of 
death (16.3% vs 10.9%; P = 0.049) and 
MI (13.9% vs 6.0%; P < 0.001) were 
higher in the PCI group compared to 
CABG, whereas stroke was higher in the 
CABG group compared to PCI (5.2 vs 
2.4%; P = 0.03). 

Several prespecified secondary 
endpoints were examined. The rate 
of cardiovascular death (63.7% of 
all deaths) did not differ significantly 
between the two study groups 
(P = 0.12). One year after the 
procedure, there was a significant 
difference in rates of major adverse 
cardiovascular and cerebrovascular 
events (MACCE: primary endpoint 
+ repeat revascularization), with 
16.8% in the PCI group vs 11.8% in 
the CABG group (P = 0.004). This 
difference was attributable to increased 
revascularization events in the PCI group 
(12.6% vs 4.8%; P < 0.001). In pre-
specified subgroup analyses, there was 
consistency in benefit from CABG across 
all subgroups. In safety analyses, there 
were no differences between groups in 
30-day rates of bleeding, but acute renal 
failure requiring hemodialysis within 
30-day rates of the index procedure 
occurred in one patient in the PCI group 
vs eight patients in the CABG group (P 
= 0.02). The authors conclude that for 

patients with diabetes and advanced 
CAD, CABG was superior to PCI in that 
it significantly reduced rates of death and 
MI with a higher rate of stroke. 

n CommentAry
The FREEDOM trial is a large, well-
designed study that shows superiority 
of CABG over PCI for diabetics with 
multivessel CAD for the combined 
endpoint of death, MI, and stroke. This 
confirms what most of us have been 
telling our patients: that CABG has better 
long-term outcomes in diabetics, albeit 
at some increased early risk. The results 
of this study are consistent with most 
other studies comparing CABG and PCI 
in diabetics. There is consistently a lower 
rate of MI with CABG and a lower rate 
of stroke with PCI. The mortality data 
are conflicting. Another smaller study, 
the CARDia trial, which also randomized 
diabetics to PCI or CABG, confirmed 
the higher MI and lower stroke rate with 
PCI, but showed no significant difference 
in mortality between groups. Both the 
authors and the accompanying editorial 
to the FREEDOM trial discounted 
this trial because it was smaller (510 
patients). However, had the same numeric 
outcomes occurred in this trial, despite 
its larger size, the mortality between 
groups would not have been significantly 
different. Furthermore, the rate of 
cardiovascular death in the FREEDOM 
trial was not different between groups, 
but there is no obvious explanation for 
this. For these reasons, I interpret the 
mortality benefit of CABG over PCI at 5 
years with caution. However, the Kaplan-
Meier mortality curves start to separate 
in favor of CABG after about 4 years, 
and I think we will see the mortality 
curves continue to separate with time, 
favoring CABG. The data from this and 
other trials are overwhelmingly clear that 
CABG reduces the rate of MI, and PCI 
has lower rates of stroke. 

There are some important factors to 
consider in interpreting this dataset. First, 
this was performed with contemporary 
medical therapy and surgical practice, but 
with first-generation drug-eluting stents 
(DES). Neither of the DES used in 94% 
of patients is on the market anymore, 
and these stents have been supplanted by 
better, second-generation DES. Recent 
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data suggest significantly lower rates of MACE 
with second-generation DES over first-generation 
DES. Second, there were significant exclusion 
criteria that omitted the higher-risk patients: left 
main coronary stenosis ≥ 50%, class III or IV heart 
failure, presentation with MI, prior CABG or valve 
surgery, prior PCI within 6 months, and prior 
stroke. The results may not be generalizable to the 

high-risk groups omitted from the trial. Finally, 
we await more data from this trial, which will be 
forthcoming in subsequent manuscripts, such as the 
cost-effectiveness analysis. Despite these factors, the 
FREEDOM trial confirms that CABG remains the 
treatment of choice for patients with diabetes and 
multivessel CAD. Longer-term follow-up may show 
even greater benefit in favor of CABG.   n

Atrial fibrillation (AF) and stroke are common 
in patients with chronic kidney disease  
 (CKD), but many such patients are not 

anticoagulated for fear of bleeding complications. 
In the ARISTOTLE trial of apixaban vs warfarin 
for stroke prevention in AF, apixaban was 
associated with a 21% relative risk reduction in 
stroke, an 11% reduction in total mortality, and 
a 31% reduction in major bleeding, which were 
all statistically significant. Since apixaban is 25% 
eliminated by the kidneys, a secondary analysis 
of ARISTOTLE based on renal function was pre-
specified and is the subject of this report. 

There were 7518 patients with an estimated 
glomerular filtration rate (GFR) > 80 mL/min 
(42%), 7587 (42%) with a GFR of 50-80, and 
3017 (15%) with a GFR < 50. Cystatin C levels 
also were available in 14,884 patients, permitting a 
second system for calculating GFR. Comorbidities, 
estimated stroke risk, and estimated bleeding risk 
were inversely related to GFR at baseline. Also, 
the actual incidence of cardiovascular events and 
bleeding was inversely related to GFR. The annual 
stroke rate was 1.05% in patients with a GFR 
> 80, 1.46% with a GFR between 50-80, and 
2.39% with a GFR < 50. Also, major bleeding 
increased from 1.65% to 4.8% with decreasing 
renal function. Apixaban was associated with 
fewer strokes and less major bleeding regardless 
of GFR. These results were consistent irrespective 
of the method of GFR estimation. The relative 
risk reduction in major bleeding on apixaban 
was greater in patients with a GFR < 50 (hazard 
ratio 0.50; 95% confidence interval, 0.38-0.66; P 
= 0.005).The authors concluded that in patients 
with AF, decreasing GFR was associated with a 
higher risk of cardiovascular events and bleeding. 

Apixaban as compared to warfarin reduced these 
risks regardless of renal function, with the greatest 
benefit seen in reducing major bleeding in those 
with impaired renal function. 

n CommentAry
Of the new oral anticoagulants, apixaban is the 
only one to show superiority to warfarin in stroke 
reduction and safety. This prespecified subgroup 
analysis of ARISTOTLE represents the largest 
experience with AF in patients with CKD: more 
than 10,000 patients. The results were consistent 
with those of the main trial, despite the fact that a 
low GFR markedly increased the risk of a vascular 
event and bleeding complications. The risk of 
stroke and major bleeding more than doubled at 
GFRs < 50. 

The authors postulate that the higher risk of 
bleeding on warfarin in CKD patients has 
diminished enthusiasm for treating these patients 
with oral anticoagulants. In this study, apixaban was 
shown to be superior to warfarin, especially in those 
with GFR < 50. This may change the enthusiasm 
level for anticoagulation in CKD patients with AF 
given the higher rate of cardiovascular events in 
these patients and the availability of a safer agent 
than warfarin. The study employed half of the usual 

AbstrACt & CommentAry

Apixaban vs Warfarin for Atrial Fibrillation
By Michael H. Crawford, MD, Editor

sourCe: Hohnloser S, et al. efficacy of apixaban when compared with warfarin in relation to renal function in patients with atrial fibrillation: Insights 

from the ArISToTLe trial. Eur Heart J 2012;33:2821-2830.

[Of the new oral anticoagulants, 
apixaban is the only one to show 
superiority to warfarin in stroke 
reduction and safety.]
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saphenous vein graft patency after coronary 
artery bypass grafting failure rates are as 
high as 40% at 18 months. How many of 

these failures are due to the discontinuation of 
clopidogrel is the subject of this observational study 
done at a regional heart center in the Southern 
California Kaiser system that includes detailed 
pharmacy records. The primary endpoint was all-
cause mortality or myocardial infarction (MI). 
During the 9-year study period, 603 patients 
had saphenous vein percutaneous coronary 
interventions (PCI). Almost all patients got one or 
more stents, with half receiving bare metal and half 
drug eluting. The median follow-up period was 
3.4 years and at the point of clopidogrel cessation, 
411 patients were event free. The incidence rate of 
death or MI after stopping clopidogrel decreased 
with increasing duration of therapy: 1.26 per 
1000 patient days at < 90 days, 0.41 between 90 
and 365 days, and 0.41 between 1 to 2 years. In 
a multivariate analysis, the incidence rate ratio 
comparing < 90 days to 90-365 days was 2.58. 
Regardless of the duration of therapy, about half 
of the events in the year after stopping clopidogrel 
occur in the first 90 days. These results were 
consistent across subgroups by sex, stent type, and 
diabetes status. The 5-year cumulative event rate 
was lowest in patients treated for > 2 years with 
a risk ratio of 0.48 for > 2 years of therapy vs < 6 
months of therapy. The authors conclude that death 
and MI cluster in the first 90 days after clopidogrel 
therapy cessation regardless of the length of 
treatment. Also, event rates were lower with longer 
duration of therapy. 

n CommentAry
This is the first study of clopidogrel use 
in patients with saphenous vein grafts. It 
demonstrates two points: First, death and MI are 
less common the longer the duration of therapy 
and second, adverse events mainly occur in the 
first 90 days after clopidogrel cessation regardless 
of the duration of therapy. The most obvious 
reason for these observations is that clopidogrel 
is a highly effective therapy and as soon as it is 
stopped, most adverse events occur within 90 
days. The investigators also studied whether 
this early clustering was due to non-compliance 
during therapy or cessation for bleeding events, 
which may be related to comorbidities associated 
with a hypercoagulable state, but neither seemed 
to be the explanation. 

This study is not ideal because clopidogrel use was 
not randomized, nor stratified in time prospectively, 
but there was a high overall incidence of events over 
the course of the study (30%), which strengthens 
the validity of the observations made. Also, the 
Kaiser system involves more health-motivated 
individuals and controls all aspects of the patient’s 
care, including prescriptions. Given that there are 
no other data on this topic, I believe the authors 
are correct in stating that the study provides new 
insight into the use of clopidogrel after saphenous 
vein PCI. The main take-home message is that after 
saphenous vein PCI, clopidogrel therapy should be 
continued, along with aspirin, for at least 2 years, 
possibly indefinitely.   n

AbstrACt & CommentAry

Clopidogrel for saphenous Vein Graft PCI
By Michael H. Crawford, MD, Editor

sourCe: Sachdeva A, et al. Discontinuation of long-term clopidogrel therapy is associated with death and myocardial infarction after saphenous vein 

graft percutaneous coronary intervention. J Am Coll Cardiol 2012;60:2357-2363.

dose of apixaban in those with a serum creatinine 
> 1.5 mg/dL, age > 80 years, or weight < 60 kg. 
Both dabigatran and rivaroxaban have similar dose 
adjustments for renal compromise, but not for age 
or weight. Dabigatran and apixaban are dosed 
twice a day, whereas rivaroxaban has the advantage 
of once daily dosing. My prediction is now that 
apixaban has been approved by the FDA, it will be 
the go-to agent for oral anticoagulation in patients 
with AF and CKD.   n

[My prediction is now that 
apixaban has been approved by 
the FDA, it will be the go-to agent 
for oral anticoagulation in patients 
with AF and CKD.]
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AbstrACt & CommentAry

Contemporary Prevalence of Atherosclerosis 
in military Personnel at Autopsy
By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology, University of California, San Francisco

sourCe: Webber BJ, et al. Prevalence of and risk factors for autopsy-determined atherosclerosis among u.S. service members, 2001-2011. 

 JAMA 2012;308:2577-2583. 

Autopsy studies from the Korea and 
Vietnam wars, which demonstrated that  
 atherosclerosis begins in teens and young 

adults, have revolutionized our understanding of 
the pathogenesis and progression of coronary artery 
disease (CAD). Mortality from ischemic heart 
disease has declined in the united States since then. 
To determine the prevalence of CAD in young adults 
in the modern era, Webber and colleagues present 
data from the autopsies of persons serving the u.S. 
military from 2001-2010. They linked data from 
the autopsy reports of all u.S. service members 
who died of combat or unintentional injuries with 
the demographic and medical encounter data from 
the Defense Medical Surveillance System. Hearts 
were visually inspected for the presence of CAD 
in the major epicardial coronary arteries, and this 
was classified according to the following scheme: 
minimal (fatty streaking only), moderate (10-49% 
luminal narrowing of ≥ 1 vessel), and severe (≥ 
50% narrowing of ≥ 1 vessel). The presence of 
aortic atherosclerosis was also noted. To assess 
the contribution of risk factors to age-adjusted 
prevalence of atherosclerosis, the authors present the 
data as age-adjusted prevalence ratios (PR). 

A total of 3832 autopsy results were included, with 
the subjects ranging in age from 18-59 years (mean, 
25.9 years), with 98.3% males. The prevalence of 
any CAD was 8.5%; severe CAD was present in 
2.3%, moderate in 4.7%, and minimal in 1.5%. 
The prevalence of aortic atherosclerosis was 5.7%. 
The prevalence of any atherosclerosis (i.e., either 
coronary or aortic atherosclerosis or both) was 
12.1%. Those with atherosclerosis were older 
(mean age 30.5 ± 8.1 years vs 25.3 ± 5.6 years; 
P < 0.001). Those ≥ 40 years had about seven 
times the prevalence of disease as compared with 
those ≤ 24 years (45.9% vs 6.6%). Atherosclerosis 
prevalence was higher in those with risk factors.  
The prevalence of any atherosclerosis in those 
with no risk factors was 11.1%, whereas in those 
with dyslipidemia it was 50.0% (PR, 2.09), in 
those with hypertension 43.6% (PR, 1.88), and 
in those with obesity 22.3% (PR, 1.47). Smoking 

was not associated with a higher prevalence of 
atherosclerosis. The authors conclude that among 
deployed u.S. service members who died of combat 
or unintentional injuries and received autopsies, 
the prevalence of atherosclerosis varied by age and 
cardiovascular risk factors.

n CommentAry
This study demonstrates a much lower rate of CAD 
(8.5%) in military autopsies than was shown in 
the Korean (77%) and Vietnam (45%) wars. This 
suggests a significant reduction in the prevalence 
of atherosclerosis in young u.S. service personnel. 
This may be due to a true decline in the prevalence 
of atherosclerotic disease, or it may also be 
influenced by methodological differences between 
the different studies. The earlier reports were from 
the era of conscription, when smoking rates were 
higher, and the rate of autopsy was approximately 
1%. The current study is from this century, from 
a time of voluntary enlistment, and has a > 60% 
autopsy rate. There are likely significant biases and 

methodological differences between studies, but the 
current study is encouraging that the prevalence 
of CAD is declining. It is enticing to speculate that 
lower smoking rates or better education about 
lifestyle choices have beneficially impacted our 
communities. Alternatively, we may just be seeing 
the natural history of the rise and fall of prevalence 
as seen in any epidemic. Regardless, CAD remains 
a leading cause of morbidity and mortality in the 
united States. Any decline in the prevalence of 
atherosclerosis is most welcome news.   n

[This study demonstrates a much 
lower rate of CAD (8.5%) in 
military autopsies than was shown 
in the Korean (77%) and Vietnam 
(45%) wars.]
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this paper reviews the experience at a large 
cardiac surgery center with ventricular 
arrhythmias in the postoperative period. The 

authors searched the Society of Thoracic Surgeons’ 
(STS) adult cardiac database for all patients 
undergoing cardiac surgery at Emory university 
between January 2004 and July 2010. Patients 
who had a postoperative ventricular arrhythmia 
described as either sustained ventricular tachycardia 
(VT) or ventricular fibrillation (VF) were included. 
In addition, six other patients with frequent 
salvos of nonsustained VT who did not fulfill the 
30-second criterion, but required intravenous anti-
arrhythmic drugs, were also included. The charts of 
patients with postoperative ventricular arrhythmias 
were then reviewed to gain additional data 
concerning mechanism (VT vs VF) and timing (≤ 48 
hours vs > than 48 hours after surgery), which were 
not included in the STS database. Mortality was 
obtained from hospital follow-up and the national 
Social Security Index. 

There were 14,720 patients included in the 
analysis. These patients underwent either isolated 
coronary artery bypass grafting (60.2%), isolated 
valve surgery (22%), or combined coronary artery 
and valve surgery (9.6%). Half of all surgeries and 
almost 80% of coronary resvacularization only  
surgeries were performed off pump. Postoperative 
ventricular arrhythmias were reported in 248 
patients (1.7%). Patients with postoperative 
ventricular arrhythmias were older, had lower 
mean ejection fractions, and were more likely to 
have had congestive heart failure and emergency 
surgery. By multivariate logistic regression 
analysis, five risk factors for postoperative 
arrhythmias were identified. These included older 
age, emergent surgery, lower ejection fraction, 
use of cardiopulmonary bypass, and peripheral 
vascular disease.  

Postoperative ventricular arrhythmias 
were associated with increased long-term 
mortality. Mortality was highest in the first six 

postoperative months, with 6-month survival 
for patients with postoperative arrhythmias of 
59.8% vs 93.8% for those who were ventricular 
arrhythmia free. Data about the mechanism 
and timing of the arrhythmias were only 
available in about one-half of the patients. VF 
had a higher early and late hazard for death. 
Ventricular arrhythmias that occurred more 
than 48 hours after surgery demonstrated worse 
early mortality risk compared to those that 
occurred within the first 48 hours. Interestingly, 
despite the occurrence of sustained ventricular 
arrhythmias, only 85 patients (34%) were treated 
with amiodarone and only 20 (8%) received an 
implantable cardioverter defibrillator before 
discharge. The authors conclude that risk factors 
for postoperative ventricular arrhythmias can 
be identified, but the overall risk for ventricular 
arrhythmias is low. Further data about the 
mechanism and timing of arrhythmia are needed 
for conclusions to be made about these findings. 

n CommentAry
This paper describes the pattern of postoperative 
ventricular arrhythmias in a very large group of 
patients undergoing cardiac surgery in a single 
institution. However, the primary tool used (the 
STS Adult Cardiac Database) is not ideally designed 
to help us understand these arrhythmias. It is 
striking to me that the incidence of postoperative 
ventricular arrhythmias has been relatively standard 
over many years. In 1984, our group at the 
university of Virginia reported a 1.4% incidence of 
unanticipated postoperative ventricular arrhythmias 
over the preceding 3 years.1 This is very similar 
to the 1.7% incidence listed here. We and other 
authors had noted that arrhythmias occurring on 
the first postoperative day when the patients were 
most likely to be unstable were often fatal, but if 
the patient survived the initial event, they often 
did well. Arrhythmias that occurred after the first 
postoperative day tended to be recurrent and more 
often associated with adverse long-term prognosis. 
unfortunately, the STS database does not routinely 

AbstrACt & CommentAry

risk of Ventricular tachyarrhythmias  
after Cardiac surgery
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: el-chami MF, et al. Ventricular arrhythmia after cardiac surgery: Incidence, predictors, and outcomes. J Am Coll Cardiol 2012;60:2664-2671. 
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the Medtronic Sprint Fidelis Lead (Model 
6949) is known to have a high rate of lead 
fracture. In this paper, the authors look at 

survival of the Sprint Fidelis lead in the setting of a 
third lead for cardiac resynchronization. 

The Resynchronization/Defibrillation for 
Ambulatory Heart Failure (RAFT) trial was a 
randomized trial that enrolled patients between 
2003 and 2009. The Sprint Fidelis lead was 
the most common implant during the period 
between 2004 and 2007. Although not specifically 
mentioned in this paper, it may be assumed that the 
Medtronic Sprint Quattro Lead was used in most of 
the other cases. Patients in RAFT were randomized 
between either a cardiac resynchronization 
therapy (CRT) device or a standard implantable 
cardioverter defibrillator (ICD) device. Implant was 
via standard techniques. During follow-up, lead 
fractures were classified if two of the following 
three criteria were noted: 1) an impedance rise 
> 50% or > 500 ohms in 1 week, 2) a short V-V 
interval count > 10 per day or 300 per month, and 
3) inappropriate shock or shocks because of noise 
recorded on the electrogram. 

The RAFT study randomized 1798 patients who 
were then followed for a median of 39 months. Of 
these, 818 received a Sprint Fidelis Lead as their 
initial right ventricular lead. The characteristics 
of patients who received a Fidelis vs a non-Fidelis 
lead were similar. There was no difference in the 
composite clinical outcome of mortality or heart 
failure hospitalizations between the two groups. 
Device-related hospitalizations occurred slightly 
more frequently in the Fidelis group (33.9%) 
compared to the non-Fidelis group (31.5%). Lead 
fractures were much more common in the Fidelis 
patients. There were a total of 47 lead fractures in 

the entire study, with 45 of these (95.7%) occurring 
in the Fidelis group. The annual rate of Fidelis 
fracture was 1.65% per year with an increasing 
frequency over time. In 30 of these 45 patients, the 
fractures led to one or more inappropriate shocks. 
Compared to patients who received a standard 
ICD, patients who received a CRT device had an 
increased risk of developing a lead fracture with a 
hazard ratio of 2.42. 

The authors then speculate that there may be 
several mechanisms for the increased risk of 
fracture in the patients who received a CRT 
device. The factors they list include the increased 
bulk of the leads, which may lead to higher 
likelihood of lead interaction; the effect of CRT 
on overall ejection fraction and exercise tolerance; 
and finally, the likelihood that noise was more 
likely to be detected in patients with a high 
frequency of pacing such as used in CRT patients. 
The authors conclude that although lead fractures 
did not affect mortality or hospitalization in the 
study, fractures were frequent and there was an 
increased risk of fracture in CRT patients. 

n CommentAry
The RAFT trial provides an interesting 
opportunity to look in isolation at the effects 
of adding an additional lead on fractures of a 
model prone to fracture. In the Fidelis experience, 
conductor fractures occur mostly either near the 
distal ring or in the pocket near the proximal tie 
down. It is likely that the fact that three tie downs 
have to be placed in a relatively confined area 
in the floor of the pocket may contribute to the 
stress on the lead and the increased failure rate 
observed here. This is also supported by the recent 
observation that failures of Sprint Fidelis leads are 
more common after generator exchanges during 

AbstrACt & CommentAry

Fidelis Lead Fracture risk
By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of Virginia, Charlottesville

sourCe: Parkash r, et al. Sprint Fidelis lead fractures in patients with cardiac resynchronization therapy devices: Insight from the resynchronization/
Defibrillation for Ambulatory Heart Failure (rAFT) study. Circulation 2012;126:2928-2934. 

collect the critical data about timing, mechanism, 
and the early postoperative setting that might help 
us better understand these arrhythmias. If we had 
a better understanding, we might be able to better 
define optimal long-term therapy.   n

reFerenCe
1. Kron IL, et al. unanticipated postoperative ventricular 
tachyarrhythmias. Ann Thorac Surg 1984;38:317-322. 
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1. A recent study supports the use of clopidogrel 
   for how long after saphenous vein PCI?
 a. 6 months
 b. 1 year
 c. 2 years
 d. 5 years

2. In comparison to warfarin in atrial fibrillation  
 patients with reduced renal function,  
 apixaban decreases:
 a. stroke rates.
 b. major bleeding episodes.
 c. total mortality.
 d. All of the above

3. The incidence of atherosclerosis at autopsy  
 in u.S. military personnel today is:
 a. 6%.
 b. 12%.
 c. 25%.
 d. 50%.

4. A randomized trial of diabetics with  
 mutivessel disease showed what about  
 CABG vs PCI? 
 a. Higher mortality
 b. Higher MI rate
 c. Higher stroke rates
 d. All of the above

5. The incidence of ventricular tachyarrhythmias  
 after cardiac surgery is:
 a. 1%.
 b. 5%.
 c. 10%.
 d. 11%.

6. What device subgroup has the highest lead  
 fracture rate?
 a. VVI pacemaker
 b. DDD pacemaker
 c. ICD device
 d. CRT device

Cme Questions

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.

which the proximal portion of the lead is 
again manipulated.1 

Many patients with Fidelis leads are 
now reaching the elective replacement 
indicator for their devices. Physicians 
who elect to leave the Fidelis lead in 
place should be aware of the increased 
risk of damage at the level of the 

tie down area during the generator 
replacement and should try to only 
gently manipulate the lead to avoid an 
increased risk of fracture.   n

reFerenCe
1. Lovelock JD, et al. Generator exchange is associated 
with an increased rate of Sprint Fidelis lead failure. Heart 
Rhythm 2012;9:1615-1618. 
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Clinical Briefs in ™

Does Screening  
for Type 2 Diabetes 
Pay Off?

Source: Simmons RK, et al. Screening for 
type 2 diabetes and population mortality 
over 10 years (ADDITION-Cambridge): 
A cluster-randomised controlled trial. 
Lancet 2012;380:1741-1748.

It is easy to envision that earlier diag-
nosis of type 2 diabetes (DM2) might 

lead to an opportunity for earlier, intensi-
fied interventions that might translate into 
improved outcomes. So far, however, we 
only think that, we don’t actually know 
it. Simmons et al followed patients from 
general practices in England (n = 11,737) 
who enrolled in pathways of 1) screen-
ing for DM2 plus intensive multifactorial 
interventions, 2) screening for DM2 plus 
routine care, and 3) a “no screening” pop-
ulation. The mean age of the population 
was 58 years.

The practices in which multifacto-
rial intervention groups were enrolled 
received educational and logistical sup-
port for attaining glucose, blood pres-
sure, and lipid goals. Recent data in 
the United States suggest that currently 
fewer than 15% of type 2 diabetics are 
achieving simultaneous goal attainment 
in all three of these.

Over an interval of approximately 
10 years’ follow-up, there were no sig-
nificant differences seen between un-
screened vs screened subjects in regards 
to all-cause mortality, cardiovascular 
mortality, cancer mortality, or diabetes-
related death.  

Explanations for failure to reduce risk 
include the following: 1) screening for 
diabetes became more routine in the non-

screened group over time; 2) routine care 
is improving, such that intensive interven-
tion may not be as dramatically different 
than routine care, and 3) the duration of 
follow-up was insufficient.   n

Surgical Treatment  
of Diabetes

Source: Vetter ML, et al. Comparison of 
bariatric surgical procedures for diabetes 
remission: Efficacy and mechanisms. Dia-
betes Spectrum 2012;25:200-210.

The link between obesity and type 2 

diabetes (DM2) is widely acknowl-
edged. Certainly, weight gain is associ-
ated with increased incidence of DM2, 
and weight loss improves insulin sen-
sitivity, as well as other cardiovascular 
risk factors. Surgery produces prompt 
and dramatic reductions in excess body 
weight, yet it appears that rebalancing 
of the disturbed metabolic homeostasis 
seen in DM2 varies among the differ-
ent bariatric surgical interventions. Ad-
ditionally, it appears that weight loss 
alone cannot fully explain the metabolic 
restorations seen post-surgically. Favor-
able metabolic changes are especially 
prompt, intensive, and durable when 
surgery involves bypassing or elimina-
tion of much of the small intestine from 
the digestive path. 

In their review of the DM2 bariatric 
surgery trials, Vetter et al conclude that 
the primary driving force for DM2 re-
mission appears to be weight loss. Since 
diversionary procedures are associated 
with greater and more durable weight 
loss, they would be anticipated to pro-
duce greater benefits for DM2 and they 

do. Overall adjustable gastric bypass is 
reported to result in remission in 57% vs 
95% in biliopancreatic diversion surgery. 
The long-term relapse rate is not insub-
stantial: One very long follow-up of di-
versionary surgery (up to 16 years) noted 
relapse in 43%.

There are distinct hormonal changes 
that differ between the surgical interven-
tions. For instance, gastric banding does 
not affect incretin activity, but bypass 
surgeries are associated with increased 
secretion of incretins. Evidence contin-
ues to accumulate that corroborates the 
efficacy, safety, and durability of bariat-
ric surgical intervention for DM2.   n

Benefits and  
Consequences  
of Aldosterone  
Antagonists for HF

Source: Hernandez AF, et al. Associations 
between aldosterone antagonist therapy 
and risks of mortality and readmission 
among patients with heart failure and re-
duced ejection fraction. JAMA 2012;308: 
2097-2107.

Clinical trial data have conclusively 
demonstrated improved mortality 

and cardiovascular outcomes in chronic 
heart failure (CHF) patients who receive 
aldosterone blockade (ALD) with spi-
ronolactone or eplerenone in addition to 
standard of care treatment. Clinical trial 
populations, however, are different from 
practice settings in which patients may 
not enjoy the same risk:benefit balance 
as the often highly selected subjects who 
enroll in clinical trials. 

To evaluate outcomes among patients 
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with newly administered ALD not en-
rolled in a clinical trial, Hernandez et al 
reviewed 2005-2010 Medicare data on 
older (mean age, 78 years) patients who 
had received a new ALD prescription on 
discharge from the hospital for CHF (n = 
5887). They looked at all-cause mortality, 
cardiovascular readmission, heart failure 
readmission, and hyperkalemia.

Although there was no difference in 
total mortality, the addition of ALD to 
the treatment regimen was associated 
with lower heart failure readmission. 
On the other hand, patients treated with 
ALD were statistically significantly 
more likely to be readmitted with hyper-
kalemia over the next year (1.5-2.5 times 
more likely). ALD treatment offers some 
positive outcomes, but clinicians must 
be vigilant for hyperkalemia when ALD 
treatment is chosen.   n

Long-term Prevention 
of Recurrent DVT

Source: Brighton TA, et al. Low-dose 
aspirin for preventing recurrent venous 
thromboembolism. N Engl J Med 2012; 
367:1979-1987.

Current guidelines for management 
of venous thrombosis (e.g., the An-

tithrombotic 9 guideline published by the 
American College of Chest Physicians in 
2012) suggest that after an initial episode 
of unprovoked deep venous thrombosis 

(DVT), it is reasonable to provide at least 
a 3-month course of anticoagulation, with 
consideration of a longer interval on a 
case-by-case basis. Usually, anticoagula-
tion is not continued long-term. But the 
risk of DVT recurrence after cessation of 
coumadin is not insignificant. 

Aspirin (ASA) is easy to adminis-
ter and has a generally favorable risk 
profile. After cessation of coumadin, 
Brighton et al compared DVT patients 
treated with aspirin vs placebo for ap-
proximately 3 years. Although numeri-
cally fewer recurrent DVT episodes oc-
curred in the ASA group, the numbers 
did not achieve statistical significance 
(4.8%/yr vs 6.5%/yr; P = 0.09). On 
the other hand, ASA produced a reduc-
tion in secondary composite outcomes, 
which included myocardial infarc-
tion, stroke, and cardiovascular death. 
Hence, even though ASA did not pro-
duce a statistically significant reduction 
in DVT, the potential reduction in other 
cardiovascular adversities might tip the 
balance toward benefit. Because the pri-
mary endpoint of the trial was not met, 
secondary endpoints, however, must be 
considered hypothesis generating rather 
than conclusive.   n

Marijuana and the 
Risk of Schizophrenia

Source: Evins AE. The effect of marijua-
na use on the risk for schizophrenia. J Clin 
Psychiatry 2012;73:1463-1468.

The recent legalization of marijuana  
in two states has brought the dis-

cussion of potential toxicity to the fore. 
Although it is unclear what impact le-
galization will have on epidemiology of 
marijuana use, most experts agree that 
more widespread and heavier marijuana 
use would not be at all surprising. The 
psychiatry community has particular con-
cern about marijuana use because obser-
vational data suggest that early (during 
adolescence) marijuana use is associated 
with an increased risk for an earlier onset 
of schizophrenia.  

Most schizophrenia is genetic in ori-
gin (80%). Hence, if marijuana is a con-

tributor to schizophrenia, it occurs in a 
minority of cases. On the other hand, 
some genetic predilection for develop-
ment of schizophrenia can be seen in 
carriers of the Met allele of the COMT 
gene, who appear especially likely to de-
velop psychosis subsequent to cannabis 
use in adolescence.

At the current time, experts suggest 
advising parents that marijuana use in 
adolescence, especially heavy use, may 
increase the risk of future schizophrenia, 
and for persons with existing psychosis, 
may make symptoms worse.   n

Losartan Improves 
Erectile Function  
in Diabetics

Source: Chen Y, et al. Losartan improves 
erectile dysfunction in diabetic patients: A 
clinical trial. Internat J Impot Res 2012; 
24:217-220.

Animal studies have shown that high 
levels of angiotensin II (ANG2) in 

the corpora cavernosa of the penis extin-
guish erections, the effect of which can 
be blocked by losartan, an ANG2 recep-
tor blocker. Whether losartan might have 
a favorable effect on erectile dysfunction 
(ED) in diabetic humans has not been de-
finitively confirmed. 

Chen et al studied diabetic adults 
with ED (n = 124) who were randomized 
to receive either LOS 50 mg/d alone, 
tadalafil 5 mg/d (TAD) alone, the com-
bination of LOS + TAD, or no treatment 
for 12 weeks. Persons with poorly con-
trolled hypertension were excluded from 
the trial.

At the conclusion of the trial, TAD 
and LOS provided comparable signifi-
cant improvements in erectile function 
scores, but the LOS + TAD combina-
tion was significantly better than either 
monotherapy. The control group expe-
rienced no significant improvement in 
erectile function. LOS was very well tol-
erated, and tolerability was not compro-
mised by combining LOS + TAD. Clini-
cians might consider the addition of LOS 
to patients with insufficient ED response 
to TAD alone.   n
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In this issue: Apixaban approval; new dental 
clinical practice guideline; apixaban for VTE; 
aspirin resistance; tamoxifen treatment; and FDA 
actions.

Apixaban superior to warfarin in trial
The FDA has approved apixaban — the long-

awaited third novel oral anticoagulant (NOAC) 
— for the prevention of stroke and systemic embo-
lism in patients with nonvalvular atrial fibrillation 
(AF). The drug follows dabigatran (Pradaxa) and 
rivaroxaban (Xarelto) for this indication, which 
has been traditionally treated with warfarin. The 
safety and efficacy of apixaban was demonstrated 
in the 18,000 patient ARISTOTLE trial, which 
showed that in patients with nonvalvular AF, apix-
aban was superior to warfarin in preventing stroke 
and systemic embolism, caused less bleeding, and 
resulted in lower mortality than warfarin. The 
FDA will likely allow the manufacturers of apixa-
ban to market the drug as “superior to warfarin.” 
Apixaban is dosed twice a day, similar to dabiga-
tran; rivaroxaban is dosed once a day. Apixaban 
and rivaroxaban are factor Xa inhibitors, while 
dabigatran is a direct thrombin inhibitor. No 
head-to-head studies have been done among the 
three NOACs, which are expected to compete 
aggressively for this lucrative market that is worth 
billions of dollars in sales. All three lack a reversal 
agent, which could potentially increase the risk of 
serious bleeding. Apixaban is marketed as Eliquis 
by Bristol-Myers Squibb and Pfizer.   n

New dental prophylaxis guideline
The American Academy of Orthopedic Surgeons 

(AAOS) and the American Dental Association 
(ADA) have jointly published a clinical practice 

guideline regarding dental prophylaxis in patients 
with orthopedic implants. The recommendations, 
which are based on very limited evidence, state 
that, “the practitioner might consider discontinuing 
the practice of routinely prescribing prophylactic 
antibiotics for patients with hip and knee prosthetic 
joint implants undergoing dental procedures.” 
The guideline further states that they are unable to 
recommend for or against topical oral antibiotics 
in patients with implants, but they do recommend 
that patients with joint implants should “maintain 
appropriate oral hygiene,” even though there is 
no evidence regarding this recommendation. This 
guideline does little to settle the debate between 
orthopedic surgeons, who often recommend lifetime 
dental prophylaxis, and infectious disease specialists 
who generally recommend against dental prophy-
laxis after 1 year. This rather weakly worded guide-
line is probably not the guidance most primary care 
physicians were hoping for, since they are generally 
responsible for prescribing prophylactic antibiotics 
and are responsible for possible adverse effects. The 
full guideline is available at www.aaos.org/research/
guidelines/PUDP/dental_guideline.asp.   n

Length of treatment for VTE
How long should we treat patients with venous 

thromboembolism (VTE)? VTE includes deep-vein 
thrombosis and pulmonary embolism. Current 
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guidelines recommend 3-6 months of anticoagula-
tion for unprovoked VTE — usually low-molecular 
weight heparin followed by warfarin. A new study 
suggests that an additional year of the factor Xa 
inhibitor apixaban (recently approved for stroke pre-
vention in nonvalvular atrial fibrillation, see page 1) 
may be beneficial for these patients. In an industry-
sponsored study, patients with VTE who had com-
pleted 6-12 months of anticoagulation therapy were 
randomized to an additional 12 months of apixaban 
(2.5 or 5 mg twice a day) or placebo. Nearly 2500 
patients were included in the intention-to-treat analy-
sis. Recurrent VTE or death from VTE occurred in 
73 of 829 patients randomized to placebo (8.8%) 
compared to 14 of 840 patients on 2.5 mg of 
apixaban (1.7%) and 14 of 813 patients on 5 mg of 
apixaban (1.7%; P < 0.001 for both comparisons). 
The rates of major bleeding were 0.5% in the pla-
cebo group and 0.2% and 0.1% in the apixaban 2.5 
mg and 5 mg groups, respectively. The rate of death 
from any cause was 1.7% in the placebo group 
and 0.8% and 0.5% in the apixaban 2.5 mg and 5 
mg groups, respectively. The authors conclude that 
extended anticoagulation with apixaban at either 
a treatment dose (5 mg bid) or thromboprophylac-
tic doses (2.5 mg bid) reduced the risk of recurrent 
VTE without increasing the rate of major bleeding 
(N Engl J Med published online Dec. 8, 2012. doi: 
10.1056/NEJMoa1207541). In this study, the major-
ity of patients were younger than age 75 without 
other comorbities such as low body weight or renal 
impairment. It is also unknown if the results of this 
study are applicable to other approved anticoagu-
lants such as rivaroxaban.   n

Aspirin resistance and enteric coating
Could “aspirin resistance” be due to enteric 

coating? The concept of aspirin resistance is very 
controversial with some experts suggesting that it 
does not exist. A new study suggests that enteric 
coating of aspirin may be partially responsible 
for “pseudoresistance.” Researchers recruited 
400 healthy volunteers who were then screened 
for their response to a single, oral dose of 325 
mg immediate-release or enteric-coated aspirin. 
Variable absorption caused nearly half of those 
taking enteric-coated aspirin to have apparent 
resistance (49%), while this was not seen in any of 
the subjects taking immediate-release aspirin. On 
re-exposure, all of those with variable absorption 
responded to aspirin. The authors conclude that 
the study failed to identify a single case of true 
aspirin resistance, but pseudoresistance, reflecting 
delayed and reduced drug absorption, complicates 

enteric-coated but not immediate-release aspirin 
(Circulation published online Dec. 4, 2012. doi: 
10.1161/CIRCULATIONAHA.112.117283). This 
study seems to contradict the concept that up 
to 40% of the population is “aspirin resistant.” 
There is a suggestion that the concept of aspirin 
resistance has been touted by the manufacturers 
of expensive brand-name aspirin substitutes. This 
study may question the wisdom of the routine 
use of enteric-coated aspirin, especially given that 
enteric coating has very little benefit with regard to 
gastrointestinal protection.   n

Is 10 years of tamoxifen better? 
Ten years of tamoxifen may be better than the 

standard 5 years for women with estrogen recep-
tor (ER)-positive breast cancer, according to a 
new study from the United Kingdom. Researchers 
randomized about 6800 ER-positive women with 
early breast cancer who had completed 5 years of 
adjuvant tamoxifen to another 5 years of treatment 
or stopping therapy. There were 617 recurrences in 
the 3428 women who took tamoxifen for 10 years 
vs 711 in 3418 women who stopped at 5 years (P 
= 0.002). There was also a lower death rate (331 vs 
397, P = 0.01) and reduced overall mortality (639 
vs 722, P = 0.01) in the 10-year group. There were 
higher rates of endometrial cancer (relative risk 
[RR] 1.74, 95% confidence interval [CI], 1.30-2.34) 
and pulmonary embolism (RR 1.87; CI, 1.13-3.07) 
in the 10-year group, but no higher rate of stroke 
and a lower risk of ischemic heart disease (RR 0.76; 
CI, 0.60-0.95). The authors suggest that 10 years 
of tamoxifen in ER-positive patients can approxi-
mately halve breast cancer mortality during the sec-
ond decade after diagnosis (Lancet published online 
Dec. 5, 2012. doi.org/10.1016S0140-6736(12) 
61963-1).   n

FDA actions
The FDA has approved pasireotide diaspartate 

injection for the treatment of Cushing’s disease in 
patients who are not candidates for surgery or for 
whom surgery has not worked. The drug is consid-
ered an orphan drug. The safety and efficacy were 
evaluated in a trial of 162 patients with Cushing’s 
disease who were randomized to one of two doses 
of the drug. About 20% of participants had normal 
urine cortisol levels within 6 months. Side effects 
included increased blood sugar levels and liver injury. 
The drug is administered subcutaneously twice a day. 
It is marketed by Novartis as Signifor. In February 
2012, the FDA approved mifepristone (Korlym) for 
the treatment of Cushing’s syndrome.   n


