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ABSTRACT & COMMENTARY

Outcomes with Worsening Renal Function  
in Patients with Diastolic Heart Failure 
By Michael H. Crawford, MD, Editor
SOURCES: Damman K, et al. Worsening renal function and outcome in heart failure patients with preserved ejection fraction and the 
impact of angiotensin receptor blocker treatment. J Am Coll Cardiol 2014;64:1106-1113. Metra M, Lombardi C. Renin-angiotensin 
system blockade and worsening renal function in heart failure: An unfinished story. J Am Coll Cardiol 2014;64:1114-1116.

In patients with reduced left ventricular (LV) 
systolic function and heart failure, worsening 
renal function is associated with poor outcomes. 

However, worsening renal function after beginning 
renin angiotensin aldosterone system (RAAS) 
blockers has not been associated with worse 
outcomes in clinical trials, yet it is prognostic in the 
placebo group. There are few data on the importance 
of worsening renal function in patients with heart 
failure with preserved LV function. Nor is there 
information in this group regarding the effect of 
RAAS inhibition. Thus, these issues were explored in 
an analysis of the Irbesartan in Heart Failure With 
Preserved Ejection Fraction (I-PRESERVE) study. In 
this study, changes in estimated glomerular filtration 
rate (eGFR) and their association with clinical 
outcomes and randomized treatment (placebo or 
irbesartan) were examined. Patients with a baseline 
creatinine > 2.5 mg/dL were excluded from the study. 

Treatment was titrated from 75 mg daily to 300 mg 
daily if tolerated. All those with a creatinine level 
measured at 8 weeks were included in this analysis. 
Follow-up continued for 30 months. Worsening renal 
function was defined as an increase in creatinine of 
0.3 mg/dL or more, along with an absolute difference 
between baseline and the 8-week creatinine of 25% 
or more. The primary outcome was cardiovascular 
death or the first occurrence of hospitalization 
for heart failure. Secondary outcomes included 
all-cause mortality and all-cause cardiovascular 
hospitalization. Outcomes were adjudicated by an 
independent committee. 

Among the 3595 patients who met the entry criteria, 
eGFR decreased by 5 mL/min/1.73 m2 at 30 months 
compared to baseline. eGFR decreased more in the 
irbesartan-treated patients (-7.2 vs -3.4, P < 0.001), 
and the decrease was initially more rapid in the 
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irbesartan group. Worsening renal function 
at 8 weeks developed in 8.4% of the 
irbesartan group and 4.3% of the placebo 
group (odds ratio, 2.0; 95% confidence 
interval [CI], 1.6-2.8; P < 0.001). The 
primary outcome of cardiovascular death 
or first hospitalization for heart failure 
occurred more commonly in those with 
worsening renal function (37% vs 24%; 
hazard ratio [HR], 1.75; 95% CI, 1.4-
2.2; P < 0.001), and irbesartan treatment 
was also associated with poorer outcomes 
(HR 1.66; 95% CI, 1.2-2.3; P = 0.002). 
However, after multivariate adjustments, 
the treatment allocation and worsening 
heart failure association was no longer 
significantly related to the primary 
outcome, but it remained predictive of 
all-cause mortality and heart failure 
hospitalization. The authors concluded 
that the incidence of worsening renal 
failure in patients with heart failure and 
preserved LV function is similar to that of 
patients with heart failure due to reduced 
LV function and is more frequent with 
irbesartan therapy. 

n COMMENTARY
Although this is a retrospective analysis of a 
completed clinical trial, it raises the concern 
that angiotensin receptor blockers (ARBs) 
may cause harm in patients with heart 
failure with preserved LV function. The 
I-PRESERVE study did not demonstrate 
any benefit for irbesartan in this subgroup 
of heart failure patients and this analysis 
shows that worsening renal function in 
these patients is more common with ARB 
therapy and is associated with worse 
clinical outcomes. This finding is different 
from what has been observed in patients 
with heart failure due to reduced LV 
function. In these patients, worsening renal 
function may be due to aggressive diuresis 
or transient hypotension, but once these 
issues have resolved, long-term outcomes 
are often better. In patients with baseline 
low GFRs and heart failure with reduced 
LV function, worsening renal function 
associated with ARB therapy can lead to 

worse outcomes, but not in those with 
baseline normal GFR. So, the outcomes 
associated with reductions in GFR in stable 
patients with reduced LV function depend 
on the situation in which it is observed. 

In this study, the incidence of worsening 
renal function was 6-14% depending 
on your definition. This is similar 
to that observed with heart failure 
with reduced LV function (6-10%). 
However, in heart failure with reduced 
LV function, the hemodynamic changes 
associated with ARB treatment usually 
counterbalance any negative effects 
of worsening renal function such that 
initial reductions in GFR are clinically 
irrelevant. The worsening renal function 
in this study was not related to changes 
in mineralocorticoid receptor antagonist 
use or dosage adjustments, nor the use of 
loop diuretics. However, the worsening 
renal function in the irbesartan group 
was associated with greater reductions in 
mean arterial pressure compared to those 
without renal function deterioration (-7 
vs -4 mmHg, P = 0.003). In the placebo 
group, worsening renal function was not 
associated with blood pressure changes. 
So, one explanation why worsening renal 
function in heart failure with preserved 
LV function patients leads to poor 
outcomes is that it is a marker for adverse 
effects of ARBs such as hypotension. 
Another potential explanation is that 
preserved LV-function patients are more 
sensitive to reduced GFR. Perhaps the 
most attractive explanation is that there 
are no positive counterbalancing effects of 
ARBs in these patients. 

The bottom line for patients with heart 
failure and preserved LV function 
is that there is currently no proven 
therapy that will improve long-term 
outcomes, but ARBs may actually do 
harm. This observation may extend to 
other renin angiotensin system blockers 
such as angiotensin converting enzyme 
inhibitors.   n
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ABSTRACT & COMMENTARY

Risk of Non-Cardiac Surgery with Severe 
Aortic Stenosis 
By Michael H. Crawford, MD, Editor
SOURCE: Tashiro T, et al. Perioperative risk of major non-cardiac surgery in patients with severe aortic stenosis: A reappraisal in 
contemporary practice. Eur Heart J 2014;35:2372-2381.

Ever since the first Goldman index, severe aortic 
stenosis (AS) has been known to be a risk factor 

for perioperative morbidity and mortality for non-
cardiac surgery. Current guidelines recommend 
that elective non-cardiac surgery be postponed in 
symptomatic patients with severe AS until valve 
replacement can be performed, and performed in 
asymptomatic patients only if essential. However, 
more recent data suggest that severe AS may be less 
of a risk today. Thus, these investigators from the 
Mayo Clinic performed a retrospective observational 
study of severe AS patients undergoing intermediate 
or high-risk surgeries and compared them to 
matched controls undergoing the same surgery. 
Major adverse cardiovascular events (MACE) were 
death, myocardial infarction, stroke, ventricular 
tachyarrhythmia, or heart failure occurring in the 
first 30 days post-op.

In the 10-year database examined, there were 256 
severe AS patients who had major non-cardiac 
surgery and they were matched (age, sex, year 
of surgery) with 256 controls who had the same 
procedures. Cardiac symptoms were present in 
42% of the patients and 33% of the controls (P = 
0.001). Patients also had more coronary disease and 
hypertension and lower ejection fractions. There 
was no significant difference in 30-day mortality 
between the patients and controls (5.9% vs 3.1%, 
P = 0.13). The patients had more MACE (19% vs 
11%, P = 0.01), but mainly due to heart failure. 
Multivariate analysis showed that emergency surgery, 
atrial fibrillation, and creatinine > 2.0 mg/dL were 
predictors of cardiac death. Emergency surgery 
was the strongest predictor of 30-day mortality 
in both groups. Severe AS was associated with a 
higher 1-year mortality (19% vs 8%, P < 0.001). 
The authors concluded that perioperative mortality 
in patients with severe AS undergoing noncardiac 
surgery is lower than previously reported and is no 
different than that observed in a matched control 
group without AS. However, severe AS is a strong 
predictor of postoperative heart failure. 

n COMMENTARY
This report builds on a smaller observational study 

from the Mayo Clinic published several years ago 
which showed that necessary surgery could be done 
safely in selected patients with severe AS. Although 
30-day mortality was twice as high in the severe 
AS patients (6% vs 3%), this difference was not 
statistically significant. Also, the most potent predictor 
of 30-day mortality was emergency surgery in both 
groups. There were no operative deaths in either 
group. The presence of severe AS did increase post-
operative MACE, but only because of the development 
of heart failure (19% vs 11%, P = 0.001). The 
incidences of myocardial infarction, stroke, and 
ventricular tachyarrhythmia were low (all < 2%) and 
not different between the groups. 

The significance of the cardiac symptoms in this 
analysis was revealing. The presence of symptoms, 
which were common in all the patients, increased 
30-day mortality in both groups. In the patients 
without symptoms, 30-day mortality and MACE 
were the same in both groups. This suggests that 
asymptomatic patients with severe AS can safely 
undergo essential intermediate- to high-risk surgery, 
especially if attention is paid to careful anesthetic and 
surgical care to avoid heart failure. The European 
Society of Cardiology guidelines state that low- to 
intermediate-risk surgery in asymptomatic patients 
is acceptable. The AHA/ACC guidelines state 
that in asymptomatic patients surgery should be 
postponed and the patient evaluated for aortic valve 
replacement. The latter recommendations should 
perhaps be liberalized based on this study. 

Both the European and American guidelines 
recommend canceling non-cardiac surgery in 
symptomatic patients with severe AS until the patient 
can be further evaluated for possible aortic valve 
replacement. The effect of symptoms on outcomes 
in this study would support these recommendations.  
However, they would apply to all patients, including 
those without AS. Also, emergency surgery influenced 
the results. In those undergoing elective surgery 
(91% of the study population), 30-day mortality was 
< 5% in the severe AS and control patients. Thus, 
emergency surgery should be avoided in severe AS 
patients whenever possible.
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There are limitations to this study. Retrospective 
observational studies can be influenced by 
selection biases. All the study patients had had 
an echocardiogram, so they probably had clinical 
indications for this study. Also, unmeasured 
confounders can influence the results. For example, 
within 30 days of non-cardiac surgery, six patients 
had aortic valve replacement. In addition, the study 
patients were collected between 2000-2010, before 
percutaneous aortic valve replacement came into 
widespread use. Finally, the study was done in a 

single tertiary care referred center.

In summary, any minor surgery is relatively safe in 
severe AS patients. Asymptomatic patients can have 
elective surgery with relatively low mortality and 
morbidity if care is taken to avoid the induction 
of heart failure. Symptomatic patients should only 
undergo essential non-cardiac surgery and should be 
evaluated for aortic valve replacement before or at 
least after non-cardiac surgery. Emergency surgery 
should be avoided if possible.   n

ABSTRACT & COMMENTARY

Revascularization of Chronic Total Occlusions 
After Successful Primary PCI Shows Mortality 
Benefit in Registry Study 
By Jeffrey Zimmet, MD, PhD
Associate Professor of Medicine, University of California, San Francisco, Director, Cardiac Catheterization Laboratory, 
San Francisco VA Medical Center

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

SOURCE: Valenti R, et al. Impact of chronic total occlusion revascularization in patients with acute myocardial infarction treated by primary 
percutaneous coronary intervention. Am J Cardiol 2014; Sept 25. doi: 10.1016/j.amjcard.2014.09.016. [Epub ahead of print.]

Patients with ST elevation myocardial infarction 
have significant cardiac morbidity downstream, 

even after successful primary percutaneous coronary 
intervention (PCI). Such patients who have ischemic 
territory in the non-infarct-related arteries have 
higher event rates than those who do not. The 
presence of chronic total occlusions (CTO) in this 
setting carries a particularly negative prognosis.

Valenti and colleagues examined the Florence CTO-
PCI registry to determine the effect of successful 
downstream CTO angioplasty on survival after 
primary PCI. Consecutive patients with acute MI 
were examined for candidacy. During the period 
from 2003 and 2012, 217 patients who underwent 
successful primary PCI were found to have a CTO in 
a non-infarct-related artery. This represented 11% of 
the total primary PCI group. The authors excluded 
patients who died during the index hospitalization, 
or whose CTO involved a side branch vessel. This left 
169 patients with a main coronary artery CTO in a 
non-infarct-related artery. Patients who had suitable 
coronary anatomy, who had no contraindications to 
a procedure (such as severe chronic kidney disease), 
and who agreed to participate were scheduled for 
staged CTO PCI within 30 days of the primary PCI.

From the 169 patients in the group, 74 (44%) 

underwent a CTO PCI attempt. Fifty-eight of these 
attempts resulted in an open artery, for a success 
rate of 78%. These 58 patients with successful CTO 
angioplasty were compared with the 111 patients 
with either failed or non-attempted CTO PCI. 
Within the study, all patients had scheduled clinical 
and electrocardiographic examinations at 6 and 
12 months, and yearly thereafter. All patients were 
scheduled for angiographic follow-up at 6-9 months, 
unless contraindicated by renal insufficiency; the 
achieved angiographic follow-up rate was 86%.

Patients in the successful CTO PCI group were 
overall younger (64 ± 10 vs 69 ± 14 years), but also 
were more likely to have low EF on admission, to 
have higher rates of LAD involvement, and to be 
smokers. Median follow-up was 3.9 years. Cardiac 
mortality at 1 year was higher in patients with 
failed or non-attempted CTO-PCI as compared to 
the successful CTO-PCI group (12% vs 1.7%; P = 
0.025). Likewise, the 3-year cardiac survival rate 
was significantly higher in patients who underwent 
successful CTO-PCI as compared with those with a 
persistently occluded artery (96% ± 3% vs 85% ± 
3%; P = 0.030). Within the latter group, there was no 
difference in survival between those who underwent 
a failed PCI attempt and those in whom no attempt 
was made. Follow-up echocardiographic data were 
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available for 156 of the 169 patients. While EF 
improved at 6 months in both groups, the increase 
was higher in the successful CTO PCI group (8 ± 9% 
vs 5 ± 10%; P = 0.039).

It should come as no surprise that the authors of the 
study use their findings to buttress the argument for 
complete revascularization beyond just the infarct-
related artery in acute MI patients. They further 
conclude that successful recanalization of a CTO in 
such patients improves cardiac survival.

n COMMENTARY
This study touches on two major points of 
controversy within interventional cardiology today. 
The first is in regard to treatment of non-infarct-
related artery stenosis at the time of, or soon after, 
primary angioplasty. The traditional wisdom saying 
that such “preventive” PCI is contraindicated was 
challenged last year with the publication of the 
PRAMI trial. In that study, patients in the preventive 
PCI group had lower rates of downstream cardiac 
events compared with those who underwent 
treatment of only the infarct-related artery. Similar 
results were reported more recently in the smaller 
CvLPRIT trial.

In PRAMI and CvLPRIT, however, patients with 
CTO were specifically excluded. This brings us 
to the second point of contention: indications for, 
and benefits of, CTO angioplasty. Among patients 
who are referred for coronary angiography, the 
incidence of CTO has been reported to be as high 
as one-third. In the current study, 11% of primary 
angioplasty patients had a coexisting CTO. Although 
some retrospective studies have suggested a possible 
survival advantage from successful CTO PCI, this has 
not been definitively proven. The current ACC/AHA 
guidelines give only a class IIa recommendation to 
CTO PCI with “appropriate clinical indications and 

suitable anatomy.” This is undoubtedly due at least 
in part to the increased difficulty and reduced success 
rates in PCI of CTO vs non-CTO vessels. CTO PCI 
in the absence of symptoms is considered to be class 
III. One controversial aspect of the current study, 
then, was that the indication for CTO angioplasty 
was simply the presence of viable myocardium 
downstream, as assessed either by echo or by 
myocardial perfusion imaging.

The study authors posit that successful CTO 
recanalization could impart a survival advantage 
through improvement in LV function, or by 
the prevention or reduction of left ventricular 
remodeling. Improved survival from subsequent acute 
coronary events is another plausible explanation.  
But as the authors note, registry data such as this 
cannot provide a definitive cause-and-effect result. 
This study may be as good as it gets; however, the 
prospects for good randomized data on CTO PCI 
are relatively bleak, due both to a perceived lack of 
clinical equipoise about revascularization and to the 
wide range of operator experience and success rates 
in this specific subset of coronary lesions.

As of just a few weeks ago, the ACC has withdrawn 
its previous class III recommendation against 
revascularization of non-culprit vessels in acute MI.  
This study provides additional information supporting 
that action. CTO angioplasty is a specialized area, 
however, and not every interventionalist has or 
requires this skill set. Therefore, it is even more 
difficult to endorse the scheme of the study as a 
blanket clinical strategy. There are enough data with 
this and other studies to argue that cardiac centers 
should encourage and develop CTO expertise so that 
patients may be evaluated on an individual basis, 
and those with significant ischemic territories and 
appropriate anatomy may be offered PCI.   n

ABSTRACT & COMMENTARY

Aortic Prosthetic Valve Type and Survival 
By Michael H. Crawford, MD, Editor
SOURCE: Chiang YP, et al. Survival and long-term outcomes following bioprosthetic vs mechanical aortic valve replacement in patients 
aged 50 to 69 years. JAMA 2014;312:1323-1329.

Bioprosthetic aorta valves are recommended for 
those > 70 years of age because of their reduced 

durability compared to mechanical valves and 
mechanical prostheses, which are recommended 
for those < 60 years because bioprosthetic valves 
deteriorate more rapidly in younger individuals. 
Those between ages 60 and 70 represent a gray 

zone, yet this is a decade in which most valve surgery 
is done. Thus, these investigators from Mount 
Sinai Medical Center in New York performed a 
retrospective cohort analysis of primary, isolated 
aortic valve replacement in New York State over a 
recent 6-year period in patients aged 50-69 years. 
Patients with concomitant coronary or thoracic aortic 
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surgery were excluded. The primary endpoint was 
all-cause mortality. Secondary endpoints included 
stroke, reoperation, and major bleeding. Follow-up 
was stopped at the end of 2012. Among the 4253 
patients identified, 35% received bioprosthetic 
valves and 65% mechanical prostheses. Propensity 
score matching was done to adjust for differences 
in baseline characteristics and variations in practice 
between surgeons. This resulted in 1001 pairs of 
patients receiving the two valve types. There was 
no difference in 30-day mortality between the two 
groups (both 3%). Over a median follow-up of 
11 years (range 0-17), there was no difference in 
survival. Actualized 15-year survival was 61% in 
the bioprosthetic group and 62% in the mechanical 
prosthesis group (HR mechanical vs bio 0.97; 
95% CI, 0.83-1.14). Also, no difference in stroke 
rates were observed (8% bio vs 9% mechanical). 
Reoperation was significantly more common with 
bioprostheses (12% vs 7%). Major bleeding was 
more frequent with mechanical prostheses (7% bio 
vs 13% mechanical). The authors concluded that in 
patients aged 50-69 years there was no difference 
in 15-year survival with a bioprosthetic valve vs a 
mechanical prosthetic valve, but bioprosthetic valve 
patients had more reoperations and mechanical valve 
patients had more major bleeding. These findings 
suggest that bioprosthetic valves may be acceptable in 
patients aged 50-70 years.

n COMMENTARY
The choice of a prosthetic valve type in the 50- to 
70-year age range is always challenging, especially 
since people are living longer. Durability favors 
mechanical prostheses, but many patients balk at 
taking warfarin. In fact, as shown in this study, over 
the course of the study a shift toward bioprosthetic 
valves occurred. At the start of their study in 1997, 
15% of patients had bioprosthetic valves. By 2012, 

it was 74%. Perhaps their cardiologists were saying 
what I have been saying: If your bioprosthesis 
deteriorates faster than you do, you will be able to 
have a percutaneous one put in. It is nice to see this 
study exhibit a relatively low 15-year reoperation 
rate for bioprostheses of 12%. The mortality for 
reoperation in this study was 9%, but some high-
volume centers in New York had rates in the 2-5% 
range. Transaortic valve replacement mortality 
should be even lower in this group. 

The current AHA/ACC guidelines recommend a 
mechanical valve for those < age 60, but these results 
would suggest that the bioprosthetic valve range can 
be extended to age ≥ 50 years, and this is what has 
been happening, at least in New York. The guideline 
recommendations are based on older randomized 
trials. Since then, prosthetic valve mortality and 
resistance to thrombosis have improved. It is unlikely 
that new randomized trials will be done, but I am 
comfortable going with this compelling data and 
patient desires to have bioprosthetic valves. The early 
successes of non-surgical valve replacement have 
also bolstered my confidence that this is a reasonable 
strategy. 

Of course, there are limitations to this study. Not all 
potential confounders were accounted for in their 
model. Notably left out were important factors such 
as frailty, etiology of aortic valve disease, presence of 
other valve disease, extent of coronary artery disease, 
and left ventricular ejection fraction. Also, surgeons 
tend to put biological valves in sicker patients. In 
addition, they couldn’t account for patients who 
moved out of state and didn’t die. Despite these 
limitations, the study is in line with other smaller 
recent observational studies and with the trends in 
valve surgery and replacement today. Perhaps it’s time 
to update the guidelines.   n

ABSTRACT & COMMENTARY

Is it Time to Consider Catheter Ablation  
for Asymptomatic WPW?
By Edward P. Gerstenfeld, MD

Professor of Medicine, Chief, Cardiac Electrophysiology, University of California, San Francisco

Dr. Gerstenfeld does research for Biosense Webster, Medtronic, and Rhythmia Medical.

SOURCE: Pappone C, et al. Wolff-Parkinson-White syndrome in the era of catheter ablation: Insights from a registry study of 2169 
patients. Circulation 2014;130:811-819.

The authors prospectively collected data from 
a single center in Italy including symptomatic 

and asymptomatic Wolff-Parkinson-White ([WPW]

pre-excited) patients. All included patients underwent 
baseline electrophysiological study (EPS). Primary 
endpoints were the percentage of patients who 
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experienced ventricular fibrillation (VF) or potentially 
“malignant” arrhythmias. Among 2169 enrolled 
patients, 1001 (550 asymptomatic) did not undergo 
ablation and 1168 (206 asymptomatic) underwent 
ablation. There were no differences in clinical and 
electrophysiological characteristics between the two 
groups, except for symptoms. In the no-ablation 
group after a median follow-up of 22 months, VF 
occurred in 15 (1.5%) patients (13/15 children, 
13/15 asymptomatic), and was associated with 
a short accessory pathway antegrade refractory 
period (P < 0.001) and atrioventricular reentrant 
tachycardia initiating atrial fibrillation (P < 0.001). 
Warning symptoms included presyncope or dizziness. 
“Malignant” arrhythmias occurred in another 
78 patients (48 asymptomatic). In the ablation 
group, ablation was successful in 98.5%, and no 
patients developed malignant arrhythmias or VF 
over the 8-year follow-up. Major complications 
occurred in only one patient (0.08%) consisting 
of complete heart block. Untreated patients were 
more likely to experience malignant arrhythmias 
and VF (log-rank P < 0.001) compared to patients 
who underwent ablation. Asymptomatic untreated 
patients were more likely to develop VF compared 
to untreated symptomatic patients (log-rank P = 
0.008). The authors concluded that the prognosis of 
the WPW syndrome does not depend on symptoms. 
Radiofrequency catheter ablation performed 
after electrophysiological testing was of benefit in 
improving the long-term outcomes.

n COMMENTARY
The management of the asymptomatic patient with 
pre-excitation has been controversial for decades. The 
current guidelines recommend catheter ablation as a 
Class I indication only for symptomatic patients, with 
catheter ablation for asymptomatic patients considered 
a IIA indication. The classic teaching is that the risk 
of cardiac arrest in the asymptomatic patient is low 
(0.1%); however, the risk of a complication from 
ablation, including complete heart block requiring 
permanent pacing, vascular injury, pneumothorax, 
or even death, is similarly low (0.1-0.2%) but finite, 
favoring a conservative watchful waiting approach. 
Catheter ablation for asymptomatic patients has 
generally been reserved for patients with “high risk” 
occupations, including airline pilots, commercial bus 
drivers, and those in the armed forces. 

The current study reports an incidence of VF in 15 
(1.5%) asymptomatic patients followed for 8 years, 
higher than that of previous studies. While all the 
patients in the study were resuscitated from cardiac 
arrest without neurologic sequelae, the occurrence of 
VF should not be minimized. Asymptomatic patients 
also had a higher incidence 

continued on page 88
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1.   In patients with heart failure with preserved LV 
function, worsening renal function associated with 
ARB therapy results in: 

a. improved survival.

b. improved survival and reduced heart failure 
hospitalizations.

c. reduced survival and increased heart failure 
hospitalization. 

d. None of the above

2.  Recent long-term follow-up of patients aged 50-
70 years with bioprosthetic valves suggests that  
15-year survival is:

a. equivalent to mechanical prostheses. 

b. about 50%.

c. reduced by frequent strokes. 

d. reduced by frequent major bleeding episodes. 

3.  Opening non-culprit complete coronary 
occlusions after percutaneous coronary 
intervention for acute MI results in: 

a. improved survival. 

b. improved LV function. 

c. reduced angina pectoris. 

d. a and b

4.  Severe aortic stenosis in patients undergoing non-
cardiac surgery vs matched controls without AS 
results in: 

a. higher mortality.

b. more heart failure.

c. more myocardial infarctions.

d. more strokes. 

5.  The occurrence of malignant ventricular 
arrhythmia in WPW patients is highest in?

a. Asymptomatic patients

b. Those with atrial fibrillation 

c. Short accessory pathway antegrade refractory 
period

d. All of the above

of VF compared to symptomatic patients. The 
limitations of the current study are that it is a 
single-center study at a center with significant 
ablation experience, limiting the occurrence 
of complications. The higher incidence of 
cardiac arrest in asymptomatic patients in this 
study is likely in part related to selection bias, 
with a higher number of symptomatic patients 
electing to undergo ablation. Despite the 
occurrence of VF in 1.5% of patients, all were 
resuscitated and survived. 

Over the past decade, significant advances in 
the efficacy and safety of catheter ablation 
have occurred, including use of intracardiac 
echocardiography to guide transseptal 
puncture and cryoablation to minimize the 
risk of heart block. Have these advances 
tipped the balance in favor of catheter 
ablation for asymptomatic patients? In an 
accompanying editorial, Dr. Geoge Klein 
advocates the conservative approach. 
However, I am not sure this remains valid. 
Is it reasonable to tell a patient and family 
that if they were a commercial pilot, catheter 
ablation would be recommended, but for an 
individual who is not at risk of crashing a 
plane, the risk of sudden death is acceptable? 

Is the additional lifelong concern when any 
lightheaded episode or palpitation occurs 
necessary? The vast majority of WPW 
ablation procedures are straightforward 
and in experienced centers, the risk is quite 
low. The success rate is > 98% and frees the 
patient from need for future concern of health 
care needs. Certainly a consultation with an 
electrophysiologist for asymptomatic WPW 
is warranted. For patients with intermittent 
pre-excitation or pre-excitation that abruptly 
resolves on an exercise treadmill test, the 
risk of sudden death is essentially zero 
and no treatment is necessary. For patients 
with persistent pre-excitation, a thorough 
discussion of the risks and benefits with the 
patient is necessary. For nonseptal accessory 
pathways, electrophysiology study and 
catheter ablation are reasonable. For septal 
pathways where the risk of heart block is 
higher, EPS remains reasonable, with ablation 
guided by patient age, accessory pathway 
characteristics, and the risk of heart block. In 
the patient who elects a “watchful waiting” 
approach, he/she should be instructed to 
seek medical attention immediately for any 
symptoms of palpitations or presyncope.   n


