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ABSTRACT & COMMENTARY

 
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: Hannan EL, et al. Culprit vessel percutaneous coronary intervention 
versus multivessel and staged percutaneous coronary intervention for ST-segment 

elevation myocardial infarction patients with multivessel disease.  
J Am Coll Cardiol Intv 2010;3:22-31.

Patients presenting with ST-segment elevation myocardial infarction 
(STEMI) often have co-existing lesions in the non-infarct arteries 

(i.e., they have multi-vessel disease). These patients present a manage-
ment dilemma. Should all lesions be addressed with percutaneous coro-
nary intervention (PCI) at the time of presentation, or should only the 
culprit lesion be treated? If only the culprit lesion is treated, should the 
other lesions be medically managed or treated with staged multi-vessel 
PCI? Current ACC/AHA guidelines recommend treatment of the cul-
prit lesion only, at the time of presentation with STEMI in patients who 
are hemodynamically stable, but multi-vessel PCI is reasonable if there 
is hemodynamic compromise. However, techniques have evolved over 
time, and some small, recent studies suggest that PCI performed not just 
on the culprit vessel, but on all significant lesions, may be a safe and 
feasible strategy. Hannan et al examined the New York PCI registry to 
determine the mortality of multi-vessel PCI at the time of presentation 
vs. culprit vessel-only PCI in STEMI patients with multi-vessel disease. 
Furthermore, in patients who had culprit vessel-only PCI, they exam-
ined the effects on mortality of staged multi-vessel PCI within 60 days 
vs. ongoing medical management. 
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Results: After excluding patients with missing ejection 
fractions (EF), left main disease, prior open-heart surgery, 
shock, and thrombolysis before PCI, the authors identified 
4,024 patients who presented with STEMI and co-existent 
multi-vessel disease and underwent primary PCI between 
2003 and 2006. Of these, the vast majority (87.5%, n = 3,521) 
underwent PCI of the culprit vessel only, and the remaining 
503 (12.5%) underwent multi-vessel PCI at the time of the 
index procedure. Patients who had multi-vessel PCI were 
younger (p = 0.001), more likely to have low or high EF (p 
= 0.01), less likely to have chronic occlusion (p < 0.0001), 
less likely to have TIMI flow grade less than or equal to two 
in the culprit vessel before PCI (p = 0.0004), and more likely 
to have had bare-metal stents (BMS, p < 0.001). To compare 
the groups more equally, the authors performed propensity 
matching using clinical and anatomical factors, and identified 
503 matched pairs. Overall, there was a trend toward lower 
mortality in the culprit-only PCI group, but this failed to reach 
statistical significance. When patients with hemodynamic in-
stability, EF < 20%, and malignant ventricular arrhythmias 
were excluded, in-hospital mortality was significantly lower 
in the culprit-vessel PCI group (0.9% vs. 2.4%, p = 0.04). This 
trend continued at 12, 24, and 42 months. 

The authors then identified patients who had received cul-
prit vessel-only PCI at the time of the index procedure, but 
had received staged PCI of the other lesions, either in-hospital 
(n = 259) or within 60 days (n = 538). To determine the effects 
of staged PCI on mortality outcomes, the authors propensity-
matched these patients undergoing staged multi-vessel PCI 
against those undergoing culprit-only PCI without further re-
vascularization. Staged PCI during the index hospitalization 

had no significant effect on mortality, although those with 
staged PCI had a trend toward lower rates at all time-points. 
The authors then compared the mortality of patients who had 
staged multi-vessel PCI within 60 days of the index admis-
sion and those who had culprit-vessel PCI only but remained 
alive at 60 days. Staged multi-vessel PCI resulted in lower 
12-month mortality (1.3% vs. 2.2%; p = 0.04), and this trend 
continued out to 42 months. The authors conclude that their 
findings support the ACC/AHA recommendation that culprit 
vessel-only PCI should be used for STEMI patients at the time 
of index procedure in patients who are not hemodynamically 
compromised. However, staged PCI within 60 days after the 
index admission is associated with risk-adjusted mortality 
rates that are comparable with the rate for culprit-vessel PCI 
alone. 

■ COMMENTARY

The findings of this study support current practice guide-
lines and steer clinicians away from performing multi-ves-
sel PCI during the index procedure in hemodynamically 
stable patients with STEMI. Several limitations to this 
study must be acknowledged in interpreting the slight im-
provements in mortality. Firstly, this is a retrospective, ob-
servational study, not a prospective, randomized trial. Han-
nan et al used complex statistical models to try to account 
for unmeasured confounders, but the ability to draw firm 
conclusions from their study is limited. Secondly, there are 
several omissions from the dataset that could influence the 
primary outcome, such as the use on glycoprotein IIb/IIIa 
inhibitors, clopidogrel dose, timing and duration, discharge 
medications such as beta-blocker usage, and how many 
patients underwent coronary artery bypass graft surgery. 
Thirdly, the death statistics are taken from a state database 
and, thus, patients who died out of state may not have been 
included. Despite these limitations, several important is-
sues are addressed here. In stable patients, there is clearly 
no benefit in performing multi-vessel PCI at the time of 
the index procedure. We use many intangible and immea-
surable factors in decision making about revascularization 
choices. Hannan et al show us that operator discretion-based 
decisions to perform multi-vessel PCI at the time of primary 
PCI for STEMI do not decrease mortality, and may even in-
crease it; staged PCI seems to be a better option. This study 
does not tell us whether staged PCI was performed based 
on ischemia or symptoms, or simply to achieve complete 
revascularization, nor are we told about other outcomes, 
such as quality of life, subsequent revascularization, etc. 
However, staged PCI appears safe, and may lead to slight 
improvement.   ■
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Sirolimus-eluting Stents  
for Restenosis of  
Bare-metal Stents 
 
ABSTRACT & COMMENTARY

By Andrew J. Boyle, MBBS, PhD

Source: Liistro F, et al. Long-term effectiveness and safety of sirolimus 
stent implantation for coronary in-stent restenosis. Results of the TRUE 
(Tuscany Registry of Sirolimus for Unselected In-Stent Restenosis) Reg-
istry at 4 years. J Am Coll Cardiol 2010;55:613-616.

In-stent restenosis (ISR) is the Achilles’ heel of bare-
metal stents (BMS). The advent of drug-eluting 

stents (DES) brought a safe and effective treatment for 
ISR of BMS, by placing a DES inside the area of ISR. 
However, recent autopsy studies showing incomplete en-
dothelialization of DES raise questions about the long-term 
safety of DES for BMS ISR, in particular, the risk of stent 
thrombosis. Prior studies have shown short-term safety 
of using DES to treat ISR of BMS, but long-term safe-
ty data have been lacking. Here, Liistro et al pres-
ent the four-year follow-up of the TRUE registry, a two-
center study performed in Italy, in patients with BMS 
restenosis treated with sirolimus-eluting stents (SES). 
They report major adverse cardiac events (MACE), de-
fined as death, myocardial infarction (MI), and isch-
emia-driven target lesion revascularization (IDTLR), 
as well as stent thrombosis defined by the academic 
research consortium definition. 

Results: There were 244 patients treated with SES 
implantation for BMS ISR that were followed clini-
cally for four years. All patients were prescribed dual 
anti-platelet therapy (DAT) with aspirin, at least 100 
mg, and either ticlopidine 500 mg daily or clopido-
grel 75 mg daily, starting at least 48 hours prior to 
the stenting procedure and continued for at least six 
months. The mean duration of adherence to DAT was 
341 ± 112 days. Over four years, MACE occurred in 
20%, death in 9.8%, and IDTLR in 11.1%. Regression 
analysis showed that independent predictors of MACE 
were diabetes (Odds Ratio 0.38; p = 0.002), ejection 
fraction < 50% (OR 0.32; p = 0.01), creatinine > 1.5 
mg/dL (OR 0.23; p = 0.0001). 

Stent thrombosis was uncommon, occurring in 2.8% 
over four years (2.0% definite, 0% probable, and 0.8% 
possible). Importantly, the occurrence of stent thrombosis 
did not appear to be time-dependent: In the five patients 
with definite stent thrombosis, this occurred at 261, 
614, 621, 631, and 847 days from the index procedure. 

Furthermore, this occurred in one patient taking DAT; 
the other four were taking aspirin alone. In the two 
cases of possible stent thrombosis, they occurred at 60 
and 538 days post-procedure; both were taking DAT at 
the time. The authors conclude that the clinical benefit of 
SES implantation for BMS restenosis is maintained at four 
years, with a low TLR rate and an overall incidence of stent 
thrombosis of 0.7% per year. 

■ COMMENTARY

Despite the observational nature of this study with 
no control group and the inherent limitation of such 
studies, the results are very reassuring. The use of SES 
for ISR in BMS appears safe out to four years, with a 
low rate of stent thrombosis. In fact, the authors in-
cluded possible, not just definite and probable, stent 
thrombosis, as many studies do, so their definition of 
stent thrombosis was generous, and may even over-
estimate the true incidence. This rate of late and very 
late stent thrombosis (0.7% per year) is comparable to 
emerging data on the rates of late and very late stent 
thrombosis after DES implantation for de novo coro-
nary artery lesions. Thus, the theoretical risk of higher 
stent thrombosis rates using DES for BMS ISR, based on 
incomplete endothelialization, may be unwarranted, but 
further long-term studies are needed to confirm this. It 
is interesting to note that continued DAT did not appear to 
be completely protective against stent thrombosis. Wheth-
er it affects the overall incidence of late or very late 
stent thrombosis remains to be tested in prospective, 
randomized, controlled trials. 

In addition to safety, in terms of stent thrombosis, 
the efficacy of this approach is also reassuring, with 
only 11.1% requiring ischemia-driven TLR in four 
years. Unlike other treatments, such as brachytherapy, 
there was no late “catch-up” phenomenon of ISR ob-
served in this study.   ■

 

Management of Asymptomatic 
Severe Aortic Stenosis 
 
ABSTRACT & COMMENTARY

By Jonathan Abrams, MD 
Professor of Medicine, Division of Cardiology, University of New 
Mexico, Albuquerque
Dr. Abrams reports no financial relationships relevant to this field of study.

Source: Rosenhek R, et al. Natural history of very severe aortic stenosis. 
Circulation. 2010;121:151-156. 
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Calcific aortic stenosis (AS) in older subjects is an 
important problem, but should the aortic valve be 

replaced? It is widely accepted that severe symptomatic 
AS patients should be seriously, even urgently, consid-
ered for AV replacement, particularly if there is evidence 
of early heart failure. This report from the Medical Uni-
versity of Vienna and Vienna Medical General Hospital 
provides guidelines for potential aortic valve surgical in-
tervention by examining the assessment of such subjects 
with a careful clinical history. Clues include early LV 
decompensation, overt CHF, decreased effort tolerance, 
a severely narrowed and/or heavily calcified aortic valve 
annulus, and a high jet velocity. 

The ACC/AHA guidelines in the United States consid-
er peak aortic valve velocity very important in subjects 
who have a peak aortic jet velocity of > 5.0 m/s, a mean 
gradient of > 60 mm Hg, or an aortic valve area of < 0.6 
cm². This has been used as a class IIb indication, with an 
operative mortality rate projected as < 1%. This study 
prospectively addresses AS subjects from 1995–2008, 
who have severe AS and an AV peak velocity greater than 
or equal to 5.0 m/s. The 116 patients studied had a mean 
age of 67 ± 15 years and an average peak aortic velocity 
of 5.37 m/s. No other significant cardiac problems were 
allowed in the study. Echocardiographic data was used to 
measure all important parameters, including the degree 
of valve calcification (although the article does not ap-
pear to include mandatory serial echo examinations). 
 
Methodology

Patients were followed every six months. Exercise test-
ing was performed in select subjects who may have had an-
gina, incipient CHF, or other suggestive symptoms. This is 
a prospective natural history report of a large number of 
asymptomatic patients with very severe aortic stenosis, with 
assessment of patient outcomes. It should be recognized that 
advances in echo technique/quality over the past 15 years of 
follow up may affect the data. 

Many experts have used a watchful waiting approach 
(for symptoms) for aortic valve replacement in asymp-
tomatic patients with significant gradients. Others have 
used a semi-urgent waiting approach to aortic surgery 
in the presence of a large aortic gradient and presumed 
need for AV replacement without waiting for symptoms. 
Rosenhek et al believe that an early consideration for AV 
replacement may be preferred in many asymptomatic pa-
tients with severe aortic disease. 

Results: There were 96 events that occurred during 
follow-up. Event-free survival was 64% at one year, 36% at 
two years, 25% at three years, 12% at four years, 3% at six 
years. Six cardiac deaths occurred.  All patients were as-
ymptomatic at their last examination. Aortic valve sur-
gery occurred in 90 patients: 73 developing symptoms, 
10 with severe calcification (rapid progression), four 

positive exercise tests, two reduced function of the left 
ventricle, and one elective surgery. Prognostic factors in-
cluded peak aortic jet velocity, which was correlated with 
event-free survival. With a peak aortic jet velocity between 4.0 
and 5.0 m/s, 82% survived at one year, 70% at two years; 49% 
at three years. Event-free survival rates were even worse 
in patients with severe AS, aortic velocity greater than 
or equal to 5.5 m/s: 44% at one year, 25% at two years, 
11% at three years (p < 0.0001). Patients with a higher 
jet velocity had more pronounced symptoms in addition 
to a shorter time to symptom onset. Of interest, aortic valve 
area did not provide additional prognostic information in this 
high-risk group. The outcome of patients with an aortic 
valve area < 0.6 cm² was not significantly different from 
the outcome of those with a valve area greater than or 
equal to 0.6 cm². Valve areas were not significantly dif-
ferent between patients presenting with a peak jet veloc-
ity of 5.0 and 5.5 m/s. All but seven patients had moder-
ately to severely calcified aortic valve. However, valve 
calcification was not associated with event-free survival. 
Coronary artery disease was present in 26 patients. A pri-
or study done by the same investigators reported an even 
worse prognosis in patients with CAD and aortic valve 
stenosis. The authors concluded that, in asymptomatic 
AS, surgery can wait, presumably safely, if monitored 
very closely.

■ COMMENTARY 

This study shows that the outcomes of a specific 
group of patients with very severe aortic stenosis can 
help guide management of severe AS patients without 
symptoms. The recommendations regarding severe AS 
may have shifted a bit with this publication, in that there 
is a reasonable amount of room for severe AS and no 
other abnormalities as long as none of the high-risk fac-
tors defined in this study are encountered. This is good 
news, but AV surgery still requires careful planning for 
the management of these patients’ care.

The major finding in this study is that patients with 
asymptotic, but very severe, aortic valve stenosis with 
calcification should be carefully observed, with a low 
threshold for surgery if dense calcification, angina, or 
any degree of congestive heart failure occur. Patients 
with severe AS, but no symptoms, should be watched 
carefully with an echocardiogram yearly. The emphasis 
on the degree of calcification may not be a useful guide, 
although it is emphasized by the authors and has been 
reported in other studies. Severe AS with no symptoms 
can be followed carefully, and is felt to be less danger-
ous according to the authors, but this seems questionable. 
These patients should be followed every six months to a 
year. Following these guidelines should ensure safety for 
severe AS patients, but the onset of symptoms demands 
rapid evaluation.   ■
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NT-pro BNP 
 
ABSTRACT & COMMENTARY

By Michael H. Crawford, MD

Sources: deFilippi CR, et al. Dynamic cardiovascular risk assessment 
in elderly people. J Am Coll Cardiol. 2010;55:441-450; Berger R, et 
al. N-terminal pro-B type natriuretic peptide-guided, intensive patient 
management in addition to multidisciplinary care in chronic heart failure. 
J Am Coll Cardiol. 2010;55:645-653. 

Natriuretic peptide levels (BNP, NT-proBNP) are of 
prognostic value in general populations, but wheth-

er they add information to other known risk factors for 
cardiovascular outcomes is less clear. Thus, deFilippi et 
al studied almost 3,000 older adults free of heart failure 
by measuring NT-proBNP at baseline and then 2-3 years 
later. The endpoints were new-onset heart failure and 
cardiovascular death. After adjustment for confounders, 
they sought an association between initial NT-proBNP 
and changes in NT-proBNP and the primary endpoints. 

Results: The highest quintile of NT-proBNP (> 268 pg/
mL) was independently associated with new-onset heart fail-
ure (HR = 3.1, 95% CI: 2.5-3.8) and CV death (HR = 3.0, CI: 
2.4-3.9), as compared to the lowest quintile (< 48 pg/mL). The 
cut-point for increased risk was a NT-proBNP level of 190 pg/
mL. A change in NT-proBNP > 25% was associated with high-
er or lower risk, depending on the direction of change, com-
pared to those with unchanged levels. The authors concluded 
that NT-proBNP levels independently predict new-onset heart 
failure and CV death in older adults, and that changes over 
time reflect a change in these risks.

Berger et al investigated whether heart failure patient 
management using NT-proBNP levels (BM) was supe-
rior to multi-disciplinary (MD) or standard management 
(SM). They randomized 278 hospitalized patients to BM 
vs. MD vs. SM. MD included consultations from a heart-
failure specialist and homecare by a heart failure-trained 
nurse. BM used NT-proBNP levels to aggressively up 
titrate medications. The end-points were heart-failure 
rehospitalization and death. At one year, more of the BM 
group was on triple therapy (beta blocker, spironolactone, 
ACEI/ARB) at target doses. BM reduced heart-failure hospi-
talization days (BM 488, MD1254, SM 1588, p < .001). The 
combined endpoint of heart-failure rehospitalization and 
death was lower in the BM group (37%, MD 50%, SM 
65%, p < .05). Death was similar in BM and MD, 22%, but 
higher in SM, 39% (p < 0.02). The authors concluded that 
heart-failure management, using NT-proBNP levels to guide 
therapy, was superior to multi-disciplinary care and standard 
management for reducing heart-failure recurrence and death.

■ COMMENTARY 

These two studies support a role for natriuretic pep-
tide (NP) level measurements in the primary and sec-
ondary prevention of heart failure. In the elderly group 
studied by deFilippi et al, NP levels were independent 
of age, traditional risk factors, ECG, and echocardio-
graphic measures in predicting heart failure and CV 
death. This is important information since traditional 
risk factors and biomarkers are known to be less pre-
dictive of outcomes in the elderly (i.e., lipids, CRP).  
Thus, in patients at high risk for heart failure (post MI, 
hypertension), NP may signal an opportunity to inten-
sify therapy to prevent heart failure from developing.  
It would not make sense to test everyone but to focus 
on those most likely to develop heart failure.

NP levels reflect measure ventricular wall stress, 
which, when elevated, can lead to heart failure. Although 
all patients with heart failure should be put on all medi-
cations known to improve symptoms and survival, and 
they should be titrated up to at least the doses used in 
their respective trials, this does not happen often, as 
was demonstrated in the standard management group of 
Berger’s trial. Thus, NP levels allow one to focus resources 
on the highest-risk patients who need this up titration and 
maximization of medical therapy. Also, maximum therapy 
can be dangerous in some patients with lower blood pres-
sure and other comorbidities. By focusing on high-risk 
patients, medicine maximization can be accomplished 
more safely. Whether BNP would work as well as NT-
proBNP is not known, but the principle should be the 
same.   ■

ICDs and Hospice 
 
ABSTRACT & COMMENTARY

By John P. DiMarco, MD, PhD 
Professor of Medicine, Division of Cardiology,  
University of Virginia, Charlottesville
Dr. DiMarco is a consultant for Novartis and does research for  

Medtronic and Guidant.

Source: Goldstein N, et al. Brief communication:  Management of im-
plantable cardioverter defibrillators in hospice: A nationwide survey. Ann 
Intern Med. 2010;152:296-299.

In this report, Goldstein et al detail the results of a na-
tionwide survey conducted among hospice administrators 

on their policies regarding patients with implantable car-
dioverter defibrillators (ICDs). The authors sent a survey 
questionnaire to almost 800 hospices. Responses were 
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obtained from 414. The survey asked an administrator 
whether or not their facility had admitted patients with 
active ICDs, whether any of these patients had been 
shocked in the past year, and whether any patient had 
received multiple shocks. They also asked if the hos-
pice intake form had a question to identify patients with 
ICDs at the time of admission, whether the hospice had 
a formal policy for deactivation of an ICD, and whether 
the hospice had a magnet on hand that could be used for 
emergency deactivation.

The response rate to the survey was 50%, with 414 
hospices completing the questionnaire. The mean daily 
patient census was 116, with patients having a mean 
length of stay of 62 days. A mean of 15% of patients 
had heart disease as the diagnosis qualifying them for 
hospice admission. Although most centers had cared for 
ICD patients, admission of a patient with an active ICD to 
hospice was relatively infrequent. Only 1-10 such patients 
were admitted by 76% of the respondents, and 11-25 by 
6% of the respondents. Only 3% admitted more than 25 
patients over the past year. Only 20% of the hospices had 
a question on their intake form specifically identifying 
ICD patients, and just 10% had a written policy for deac-
tivating ICDs. This was noted despite the fact that 58% 
of the hospices reported that one or more patients had 
been shocked by an ICD during a hospice stay and 40% 
reported that at least one patient had received multiple 
shocks. Only 25% of the facilities had a magnet on hand 
to deactivate the device.  If a deactivation was planned, a 
variety of approaches were employed. These included the 
patient being transported to a clinic (34%), a member of 
the hospice team turning off the device (14%), a non-hos-
pice health care provider coming to deactivate the device 
(31%), or a device manufacturer representative deactivat-
ing the device (47%).

The authors conclude that improvements in management of 
care for patients with ICDs in advanced disease are needed. They 
encourage hospices to provide a simple policy to improve 
outcomes for patients with ICDs and their families.

■ COMMENTARY

There is still confusion in the medical community 
about the best policy for managing patients with implant-
able defibrillators and pacemakers at end of life.  It is 
legally and morally clear that patients have a right to re-
fuse therapy from external devices, but many physicians 
remain uncomfortable discussing the device deactivation 
with their patients, and patients may not regard an ICD as 
extraordinary therapy. Defibrillators are somewhat dif-
ferent than pacemakers since their defibrillation function 
is used only intermittently to terminate potentially life-
threatening arrhythmias. Pacemakers are often necessary 
continuously to support normal activities.

Once patients are admitted to hospice, they have usually 
acknowledged they do not want extraordinary life-prolong-
ing interventions, and the appropriateness of ICD therapy is, 
therefore, questionable. In this paper, however, Goldstein et 
al demonstrate that hospice policies lag behind the clinical 
use of ICDs. Only a small percentage of hospices made ef-
forts to identify patients with ICDs, and only a small frac-
tion had specific policies concerning deactivation. Since the 
major reason for hospice admission was often not a cardiac 
diagnosis, it is likely that a cardiologist was not involved 
in the admission to the hospice at all. As a result, a larger 
number of hospices reported that patients had received what 
were probably inappropriate shocks, and some had even re-
ceived multiple shocks. 

The Heart Rhythm Society is preparing a set of guide-
lines for managing patient with ICDs and pacemakers 
at the end of life that should be released later this year. 
These guidelines have been greatly needed. If hospices 
combined use of the sample protocol given in this paper 
with the recommendations in the upcoming guidelines, 
patients should benefit.   ■

Atrial Fibrillation Ablation  
in Women 
 
ABSTRACT & COMMENTARY

By John P. DiMarco, MD, PhD

Source: Patel D, et al. Outcomes and complications of catheter ablation 
for atrial fibrillation in females. Heart Rhythm. 2010;7:
167-172.

In this paper, Patel et al, from five major ablation cen-
ters, report on the results of catheter ablation for atrial 

fibrillation in women. Between January 2005 and May 
2008, 3,265 patients with atrial fibrillation underwent 
ablation at the five centers that participated in this report. 
Each center collected data prospectively, and then the 
data were merged for this study. Atrial fibrillation was 
classified as paroxysmal AF, persistent AF, and long-
standing persistent AF. Procedural failure was defined 
as any episodes of atrial fibrillation or atrial tachycardia 
that lasted longer than one minute after an eight-week 
post-procedure blanking period. 

The centers followed a fairly standard ablation proto-
col. One center maintained warfarin anticoagulation up 
until the time of the procedure, while the other centers 
used bridging with low-molecular weight heparin. The 
ablation strategy consisted of pulmonary vein antral iso-
lation guided by a circular electrode catheter placed in 
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each pulmonary vein. A 3.5 mm open-irrigation-tip cath-
eter (ThermoCool) was used for ablation. The endpoint 
for ablation was elimination of all pulmonary vein poten-
tials along the antra or inside the vein and exit block from 
the veins during spontaneous firing. Additional lesions 
could be placed along the superior vena cava if sponta-
neous activity was seen. For patients with persistent or 
longstanding persistent atrial fibrillation, additional ab-
lation in the left and right atrium, at sites of fractionated 
electrical activity, was also performed. High-dose iso-
proterenol challenge was used to evaluate electrical dis-
connection and extra pulmonary vein-firing sites. After 
the procedure, patients were discharged on oral antico-
agulation therapy. Low-molecular heparin was used for 
bridging, when needed. Patients received a cardiac-event 
monitor during the first five months after the ablation and 
were asked to transmit both routine recordings and a re-
cording any time they experienced symptoms consistent 
with recurrent AF. Holter monitoring was performed at 
3, 6, 9, and 12 months after ablation and every 3 to 6 
months thereafter. 

The overall study population included 2,747 men and 
518 women. The women were slightly older than the men, 
with a mean age of 59 + 13 vs. 56 + 19 years. BMI values 
were similar, 28 for women and 27.3 for men. Women 
were more likely to have hypertension (55%) than men 
(40%), and men were more likely to have coronary artery 
disease (11.3% vs. 7%). A history of stroke was slightly 
more common among women(3.8% vs. 1.6%).  More 
women had persistent or longstanding persistent atrial fi-
brillation (55%), compared to 45% among men.  Women 
also had failed more antiarrhythmic drugs (4.1 + 1) than 
men (2.2 + 3). During the procedure, women had more 
non-pulmonary vein sites of firing than men (50.4% vs 
.16.3%). Success rates were lower in women than in men 
after 24 + 16 months of follow-up (68.5% vs. 77.5%, p < 
.001). Higher body mass index, nonparoxysmal forms of 
atrial fibrillation, and non-pulmonary vein triggers were 
predictors of procedural failure. Complications were also 
higher in women. Women had more hematomas (2.1% vs. 
0.9%) and pseudoaneurysms (0.6% vs. 0.1%) than men. 
There were five deaths among women during the course 
of the study, but none were judged to be related to the 
procedure.

The authors conclude that catheter ablation has been 
more widely used in men than in women. They also noted 
somewhat lower procedural success rates and a higher 
risk of procedural complications than among men.

■ COMMENTARY

Women are less commonly referred for many types 
of invasive cardiac procedures. The authors cite studies 
showing that, even for an easily treatable disorder like 

AV node reentrant tachycardia ablation, women are re-
ferred later than men. The reasons for this aren’t clear. In 
this study, women had a somewhat lower success rate and 
slightly more complications, but it doesn’t seem that the 
differences are large enough to account for the substan-
tial discrepancy. Since these were busy ablation centers, 
it’s likely that much of the difference in referral rates is 
due to attitudes of referring internists and cardiologists, 
as well as differences in treatment preference of women 
vs. men.   ■
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CME/Objectives

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

discuss the most current information related to car-
diac illness and the treatment of cardiac disease; 
explain the advantages and disadvantages, as well as 
possible complications, of interventions to treat car-
diac illness;
discuss the advantages, disadvantages and cost-effec-
tiveness of new and traditional diagnostic tests in the 
treatment of cardiac illness; and
discuss current data regarding outpatient care of car-
diac patients.  ■ 

CME Questions
19. Operation for severe asymptomatic aortic stenosis should be 

considered when which occurs?

a. Peak aortic jet velocity > 5.0 m/s

b. Aortic valve are < 0.6 cm2

c. Severely calcified valve

d. A and C

20. Patients admitted to hospice with an ICD should have it:

a. deactivated.

b. reset to a more stringent algorithm.

c. removed.

d. adjusted to pace for tachyarrhythmia only.

21. Women undergoing ablation for atrial fibrillation have _______ 
vs. men?

a. lower success rates

b. more complications

c. more non pulmonary vein firing sites

d. All of the above

22. Use of drug-eluting stents to treat restenosis of bare-metal stents 
results in:

a. stent thrombosis in 0.7% per year.

b. stent thrombosis in 2% per year.

c. stent thrombosis in 3% per year.

d. None of the above

23. Non-culprit lesions in the PCI treatment of STEMI should be:

a. ignored.

b. addressed at the same setting.

c. done later.

d. managed medically.

Answers: 19. (d); 20. (a); 21. (d); 22. (a); 23. (d)



BP response of
atenolol vs HCTZ
Source: Beitelshees AL, et al. Compari-
son of office, ambulatory, and home
blood pressure antihypertensive
response to atenolol and hydrochlorthi-
azide. J Clin Hypertens 2010;12:14-21.

IN UNTREATED SUBJECTS WITH HYPER-
tension (HTN), findings on 24-hour

ambulatory blood pressure monitoring
(ABPM) or home blood pressure moni-
toring (HBP) have been found to pro-
vide better indication of risk than office
blood pressure (OBP). On-treatment BP
measurement using the same techniques
shows similar associations: ABPM is
better than HBP, which is better than
OBP for risk prediction. Since not all
patients can be availed of ABPM, HBP
monitoring has received increased
advocacy. 

HCTZ and atenolol (ATN) are two of
the most commonly prescribed antihy-
pertensive agents in the United States.
Beitelshees et al performed a random-
ized controlled trial to assess the relative
accuracy of OBP and HBP compared to
the gold standard ABPM in subjects 
(n = 418) treated with HCTZ, atenolol,
or the combination. 

For both systolic and diastolic BP,
correlation with ABPM was significant-
ly better for HBP than OBP. For exam-
ple, OBP overestimated treatment
effects on SBP by 4.6 mm Hg compared
with HBP. Recent HTN consensus
groups have endorsed routine HBP
monitoring; these data support the role
of HBP monitoring as a better risk pre-
dictor than OBP.  ■

Ipratropium and CV
events in COPD
Source: Ogale SS, et al. Cardiovascular
events associated with ipratropium bro-
mide in COPD. Chest 2010;137:13-19.

BRONCHODILATORS (I.E., INHALED

beta agonists and anticholinergics)
are the foundation of symptomatic care
for COPD. Metered-dose inhaler
administration of ipratropium (IPR) is
generally very well tolerated, and 
associated with few, if any, adverse
symptoms. Nonetheless, there remains
some conflict about the cardiovascular
safety of anticholinergic bronchodilators
in COPD. One meta-analysis suggested
as much as a 53% increased relative risk
for MI in COPD patients treated with
IPR; in contrast, a large randomized
prospective trial with tiotropium (n =
6000, approximately) did not find any
signal for increased cardiovascular
events. 

Ogale et al performed a cohort study
comprised of newly diagnosed COPD
patients (n = 82,717) attending an Illi-
nois VA hospital. 

Risk for a cardiovascular event was
29% higher in COPD patients treated
with IPR than comparators. Risk was
time-related: Those with at least a 6-
month interval since last exposure to an
anticholinergic were not at greater risk.
The mechanism by which anticholiner-
gics might increase cardiovascular risk
is not clear, although a dose-response
relationship between IPR and supraven-
tricular tachyarrhythmia incidence noted
in the Lung Health Study intimates a
possible connection.  ■

Kidney function,
proteinuria, and
adverse outcomes
Source: Hemmelgarn BR, et al. Rela-
tions between kidney function, protein-
uria, and adverse outcomes. JAMA
2010;303:423-429.

STAGING OF CHRONIC KIDNEY DISEASE

(CKD) is based primarily upon esti-
mated GFR. Proteinuria (PRO) is a
strong marker for kidney disease, yet its
severity is not included in current risk
stratification schemes, which are instead
driven by GFR. Indeed, the majority
(75%) of proteinuric patients do not
have a GFR < 60 mg/min. Intuitively,
since either PRO or stage of CKD pre-
dicts risk, the combination of the two
might be an even better risk predictor.

To study the relationship of CKD,
PRO, or the combination with out-
comes, data from 920,985 Canadian
adults was analyzed. Persons with end-
stage renal disease at study inception
were excluded.

Over 35 months of follow-up, for
each decrement in GFR, all-cause mor-
tality, MI, and end-stage renal disease
increased. Within each quartile of GFR,
progressively increasing levels of pro-
teinuria (normal, mild, heavy) were
associated with increased risk. Persons
with the very lowest GFR (i.e., most
advanced kidney disease), however,
experienced less relative impact per
degree of proteinuria; in other words,
adverse outcomes are more compound-
ed by proteinuria in CKD 2-4 than
CKD 5. 
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The recent adoption of a standardized
staging system for CKD is a major step
forward. These data suggest that future
stratification methods would benefit
from inclusion of proteinuria as well as
GFR.  ■

Remission of diabetes
with bariatric surgery
Source: Wilson JB, Pories WJ. Durable
remission of diabetes after bariatric
surgery: What is the underlying path-
way? Insulin 2010;5:46-55.

THE BURGEONING POPULATION OF

individuals with type 2 diabetes
(DM2) corresponds to a parallel
increase in obesity. Although bariatric
surgery produces prompt and sustain-
able weight loss, the post-surgical rapid-
ity with which derangements of diabetes
resolve defies explanation by weight
loss alone. 

Bariatric surgical procedures that
eliminate food contact with the duode-
num and jejunum — as opposed to gas-
tric banding type procedures — produce
not only substantial weight loss, but also
provide remission of DM2 within days.
Indeed, as many as 80% of DM2
patients leave the hospital with no dia-
betes medications, and more than 75%
remain DM2-free 5 years later. Similar

reversion to normal glucose handling
has also been seen in IGT patients who
have bypass surgery.

Post-surgical benefits of bariatric
surgery include resumption of normal
menstrual function, BP and lipid
improvements, and reductions in dia-
betes-related mortality. Studies of gas-
tric banding conclude that weight loss is
responsible for these favorable out-
comes; in contrast, bariatric bypass
surgery, although enjoying benefits
attributable to weight loss, has other
operant mechanisms: One report of
intestinal bypass in lean DM2 individu-
als found resolution of diabetes without
weight loss.

The GI tract has been increasingly
recognized as a critical player in glucose
dysregulation, as evidenced by evolu-
tion of the incretin mimetics and DPP-4
inhibitors. Resolution of dysglycemia
within a few days — prior to meaning-
ful weight loss — is characteristic of
bariatric bypass surgery.  ■

Inhaled cortico-
steroids and COPD
exacerbations
Source: Agarwal R, et al. Inhaled corti-
costeroids vs placebo for preventing
COPD exacerbations: A systematic
review and metaregression of random-
ized controlled trials. Chest 2010;
137:318-325.

ACUTE EXACERBATIONS OF COPD (AE-
COPD) are costly to patients. Not

only is the symptomatic deterioration
and commonplace requirement for hos-
pitalization burdensome, but an AE-
COPD is typically followed by loss of
pulmonary function that does not return.
Additionally, mortality from hospital-
ized AE-COPD has been reported to be
as high as 10%. 

We have no known disease-modify-
ing pharmacotherapy for COPD.
Although symptom improvement is con-
siderable from bronchodilators and
inhaled corticosteroids (ICS), they do
not change disease progression. Short of
that outcome, reduction in AE-COPD is
a worthy goal to seek.

Agarwal et al reviewed data from 11
placebo-controlled COPD trials (n =
8164) employing ICS to examine the
impact upon AE-COPD. Overall, ICS
use was associated with an 18% relative
risk reduction in AE-COPD; this benefi-
cial effect was driven primarily by per-
sons with an FEV1 < 50%. 

Recent meta-analyses have shown an
increased risk of pneumonia in COPD
patients receiving ICS. Because the risk
reduction for AE-COPD is modest,
careful consideration to the risk-benefit
balance of ICS use is appropriate.  ■

Non-alcoholic fatty
liver disease in 
Japanese patients
Source: Hamaguchi E, et al. Histologi-
cal course of nonalcoholic fatty liver
disease in Japanese patients. Tight
glycemic control, rather than weight
reduction, ameliorates liver fibrosis.
Diabetes Care 2010;33:284-286.

IN THE UNITED STATES, DIABETES AND

metabolic syndrome are the disorders
most commonly associated with non-
alcoholic fatty liver diseases (NAFLD).
Because obesity, dyslipidemia, hyper-
tension, and insulin resistance are typi-
cal operative components of these disor-
ders, it is difficult to make a clear attri-
bution about which is the primary cul-
prit leading to NAFLD. 

Japanese subjects do not demonstrate
the same degree of obesity as Ameri-
cans. Study of NAFLD in this popula-
tion might provide insight about the pri-
mary drivers of pathology.

Serial liver biopsies on two occasions
were obtained from 39 Japanese
NAFLD patients over a mean follow-up
of 2.4 years. During this interval,
NAFLD improved in 30.7%, worsened
in 28.2%, and was unchanged in 41%.

Improvement in glycemic control, as
measured by A1C, was the best predic-
tor of NAFLD improvement. Trans-
forming growth factor-beta and plas-
minogen activator inhibitor type 1 are
known regulators of hepatic fibrosis,
both of which are stimulated by high
glucose levels.  ■
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In this issue: FDA is reviewing safety of TZDs;
SSRI use with tamoxifen; Metformin smells like
fish; FDA Actions.

FDA reviews TZD safety
Thiazolidinediones (TZDs) have been under

intense scrutiny in recent years after rosiglita-
zone (Avandia®) was linked to increased cardio-
vascular morbidity and mortality in several
studies. In recent weeks, The New York Times has
reported that some FDA staffers are recom-
mending that rosiglitazone be removed from the
market. According to the story in the Times, a
“confidential government report” states that
about 500 heart attacks and 300 cases of heart
failure per month could be averted if patients
were switched from rosiglitazone to pioglita-
zone (Actos®).  Congress has even gotten
involved, specifically the Senate’s Committee on
Finance, which in January issued a 350-page
report on rosiglitazone, focusing on
GlaxoSmithKline’s handling of evidence of pos-
sible cardiac risks associated with use of the
drug. Now the American Heart Association and
the American College of Cardiology have
weighed in on the issue suggesting there is
insufficient evidence to support the use of
pioglitazone over rosiglitazone and that both
drugs increase the risk for heart failure and
should not be initiated in patients with class
III/IV heart failure. They further state that the
drugs should not be used with an expectation of
benefit with respect to ischemic heart disease
events (Circulation, published on-line Feb. 23,
2010). Meanwhile, the FDA web site reports that
the Agency is reviewing data on rosiglitazone

and is planning a public meeting in July 2010 to
present all known heart-related safety data on
the drug and provide an updated assessment of
the risks and benefits of rosiglitazone and the
treatment of type 2 diabetes.  ■

SSRI use with tamoxifen 
The SSRI paroxetine (Paxil®) reduces the effect

of tamoxifen in women with breast cancer lead-
ing to higher breast cancer mortality according to
a new study in the British Medical Journal.
Concern about SSRIs interfering with the metabo-
lism of tamoxifen was raised last June at the
American Society of Clinical Oncology meeting.
Tamoxifen is converted from its prodrug to the
active metabolite via the cytochrome P450 path-
way, specifically CYP2D6. Paroxetine is an excep-
tionally strong inhibitor of CYP2D6, the strongest
inhibitor of all the SSRIs. In the study, Canadian
researchers looked at more than 2400 women
from Ontario treated with tamoxifen for breast
cancer along with a single SSRI. After adjustment
for confounders, absolute increases of 25%, 50%,
and 75% in the proportion of time on tamoxifen
with overlapping use of paroxetine were associ-
ated with 24%, 54%, and 91% increases in the risk
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of death from breast cancer, respectively (P <
0.05, for each comparison). No such risk was seen
with any other antidepressant. The authors con-
clude that paroxetine use during tamoxifen treat-
ments is associated with an increased risk of
death from breast cancer, supporting the hypoth-
esis that paroxetine can reduce or abolish the ben-
efit of tamoxifen in women with breast cancer
(BMJ 2010;340:c693). The study is important
because up to one-quarter of women diagnosed
with breast cancer experience a depressive disor-
der, and antidepressants are commonly used dur-
ing tamoxifen treatment for not only depression,
but also for treatment of hot flashes and other
symptoms. It is evident that paroxetine should
never be prescribed to women taking tamoxifen
for treatment of breast cancer and that preference
should be given to antidepressants that show lit-
tle or no inhibition of CYP2D6. Among the SSRIs,
the strongest inhibitors of CYP2D6 besides parox-
etine are fluoxetine (Prozac®), duloxetine
(Cymbalta®), and to a lesser extent sertraline
(Zoloft®). Among non-SSRI antidepressants,
bupropion (Wellbutrin®) also is a strong CYP2D6
inhibitor. Drugs that are not inhibitors of the
enzyme include citalopram (Celexa®) and ven-
lafaxine (Effexor®).  ■

Generic metformin smells fishy?
If your patients tell you their pills smell like

fish, they may be taking generic metformin. A let-
ter to the Annals of Internal Medicine describes two
patients who stopped taking generic metformin
because of a fishy taste that caused nausea. The
fishy smell is a property of metformin and is well
known to pharmacists. Apparently the film-
coated extended-release formulations have less
smell and may be better tolerated (Ann Intern
Med 2010;152:267-268).  ■

FDA actions
A new FDA warning states that long-acting

beta agonists (LABAs) should never be used
alone in the treatment of asthma in children or
adults. The LABAs salmeterol (Serevent®) and
formoterol (Foradil®) have been associated with
severe worsening of symptoms when used with-
out a controller medication such as an inhaled
corticosteroid. Both products will be required to
include warnings on the product label that states:

• Use of LABAs is contraindicated without the
use of an asthma controller medication;

• LABAs should only be used long term in
patients whose asthma cannot be adequately 

controlled on asthma controller medications;
• LABAs should be used for the shortest dura-

tion of time required to achieve control, and
should be discontinued once asthma control is
achieved;

• Pediatric and adolescent patients who
require an LABA in addition to an inhaled corti-
costeroid should use a combination product con-
taining both an inhaled steroid and a LABA to
ensure compliance with both medications.

The FDA has approved rosuvastatin (Crestor®®)
for primary prevention in patients without ele-
vated LDL-cholesterol but who have an elevated
C-reactive protein (2 mg/L or higher) and at least
one additional cardiovascular risk factors such as
low HDL, hypertension, or family history of pre-
mature heart disease. The approval was based on
the JUPITER trial, which showed a 44% reduced
relative risk of cardiovascular events in patients
with normal LDL cholesterol but elevated CRP.

The FDA has approved a new pneumococcal
vaccine for infants and children. Wyeth
Pharmaceuticals’ Prevnar 13™™ is a 13-valent con-
jugate vaccine that will replace the currently
available 7-valent Prevnar®. It is approved for the
prevention of invasive disease caused by 13 dif-
ferent serotypes of S. pneumoniae.

The FDA has approved the monoclonal anti-
body rituximab (Rituxan®®) to treat certain
patients with chronic lymphocytic leukemia
(CLL). Rituximab is approved for CLL patients
who are starting chemotherapy for the first time
and also for those who have not responded to
other CLL therapies. It is administered with flu-
darabine and cyclophosphamide for the treatment
of CLL. Rituximab is manufactured by Genentech.

The FDA is initiating a risk-management pro-
gram for erythropoiesis-stimulating agents
(ESAs) for the treatment of chemotherapy-
related anemia. The drugs, which include epo-
etin alfa (Procrit®, Epogen®) and darbepoetin alfa
(Aranesp®), have been associated with acceler-
ated tumor growth and higher mortality rates in
some cancer patients. The Risk Evaluation and
Medication Strategy (REMS) requires that
patients receive a medication guide on safety
issues associated with the drugs and requires
training and certification of health care profes-
sionals who administer chemotherapy to
patients with cancer and counseling of patient
regarding the risks of the drugs. The REMS does
not currently apply to patients being treated
with an ESA for anemia due to other conditions,
specifically renal failure.  ■
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