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[INSIDE] 

In assessment of acute chest pain in the 
emergency room, a new or “presumably new” 
left bundle branch block (LBBB) is considered 

as an electrocardiographic (ECG) equivalent to ST 
elevation. In clinical practice, it appears that many 
patients are taken to the cardiac catheterization lab 
urgently for presumed acute myocardial infarction 
(MI) because of their LBBB but do not have an 
occluded coronary artery. Jain and colleagues 
examined the Mayo clinic database to determine 
whether the use of new, or presumably new, 
LBBB as a diagnostic criterion for MI results in 
overdiagnosis.  

Between 2004 and 2009, 892 patients were 

admitted with ST elevation MI (STEMI) — 
for whom their institution’s STEMI pathway 
was activated. Four percent (n = 36) of these 
were STEMI equivalents with LBBB. Baseline 
demographics differed between those presenting 
with ST elevation and those presenting with 
LBBB. Patients with LBBB were older (73 ± 14 
years vs 65 ± 15 years, P < 0.001), less likely 
to be male (50% vs 70%, P < 0.01), had higher 
thrombolysis in myocardial infarction (TIMI) 
risk scores (31 vs 23, P < 0.01), and were more 
likely to have heart failure (P < 0.001). Patients 
with LBBB were less likely to receive primary 
percutaneous coronary intervention (22% vs 
86%, P < 0.001) and their door-to-balloon 

ABSTRACT & COMMENTARY

LBBB in Patients with Suspected MI
By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology, University of California, San Francisco
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Source: Jain S, et al. Utility of left bundle branch block as a diagnostic criterion for acute myocardial infarction. 
Am J Cardiol 2011;107:1111-1116.



34 Clinical Cardiology Alert

Clinical Cardiology Alert, 
ISSN 0741-4218, is published 
monthly by AHC Media, a division 
of Thompson Media Group LLC,
3525 Piedmont Road., NE
Building 6, Suite 400
Atlanta, GA 30305. 

POSTMASTER: Send address 
changes to Clinical Cardiology 
Alert, P.O. Box 105109, 
Atlanta, GA 30348.

Copyright © 2011 by AHC Media. 
All rights reserved. No part of this 
newsletter may be reproduced in 
any form or incorporated into 
any information-retrieval system 
without the written permission of 
the copyright owner.

Back Issues: $42. Missing issues will 
be fulfilled by customer service free 
of charge when contacted within one 
month of the missing issue’s date.

This is an educational publication 
designed to present scientific 
information and opinion to health 
professionals to stimulate thought 
and further investigation. It does 
not provide advice regarding 
medical diagnosis or treatment for 
any individual.

SUBSCRIBER INFORMATION
1-800-688-2421
customerservice@ahcmedia.com

Editorial E-Mail: 
neill.kimball@ahcmedia.com

Subscription Prices 
United States
1 year with free AMA  
Category 1 credits: $319
Add $17.95 for shipping & 
handling. (Student/Resident 
rate: $125). Multiple Copies: 
Discounts are available for group 
subscriptions, multiple copies, site-
licenses or electronic distribution. 
For pricing information, call Tria 
Kreutzer at 404-262-5482. 

Canada Add GST and $30 
shipping.
 
Elsewhere Add $30 shipping.

ACCREDITATION
AHC Media is accredited by 
the Accreditation Council for 
Continuing Medical Education 
to provide continuing medical 
education for physicians.  

AHC Media designates this 
educational activity for a maximum 
of 25 AMA PRA Category 1 
CreditsTM. Physicians should only 
claim credit commensurate with the 
extent of their participation in the 
activity.  

This CME activity is intended for 
the cardiologist. It is in effect for 
36 months from the date of the 
publication. 

times were longer (232 vs 67 minutes, 
P < 0.001). The 3-month mortality 
of patients presenting with LBBB was 
almost double that of those presenting 
with ST elevation, but this did not reach 
statistical significance.

Of the patients with LBBB, 14 (39%) 
had a final diagnosis of acute coronary 
syndromes (ACS; 12 with MI, 2 
with unstable angina); 13 (36%) had 
cardiac diagnoses other than ACS (8 
acute heart failure, 2 complete heart 
block, 1 atrial fibrillation, 1 severe 
aortic stenosis, and 1 hypertensive 
emergency); and 9 (25%) were 
diagnosed with non-cardiac chest pain. 
In the ACS group, only five patients 
(36%) had occluded culprit coronary 
arteries, of which two involved the 
LAD. For outcome analysis, they 
separated the cohort into these three 
groups based on their final diagnosis: 
ACS, non-ACS cardiac, and non-
cardiac. In-hospital mortality occurred 
in three (21%) of the ACS group, two 
(15%) of the non-ACS cardiac group, 
and none of the non-cardiac group. At 
3 months, the mortality rate was 21% 
in the ACS group, 23% in the non-ACS 
cardiac group, and 0% in the non-
cardiac group.

The authors then examined the utility 
of three Sgarbossa criteria in the 
patients with LBBB: (1) ST elevation 
> 1 mm concordant with QRS; (2) ST 
depression > 1 mm in lead V1, V2, 
or V3; and (3) ST elevation > 5 mm 
discordant with QRS. Only 2 patients 
in the ACS group met any Sgarbossa 
criteria (they both had occluded left 
anterior descending coronary arteries); 
the other 12 did not. In the non-ACS 
cardiac group, 3 patients met any 
Sgarbossa criteria; the other 10 did not. 
No patients in the noncardiac group 
met any criteria. The authors conclude 
that new or presumably new LBBB 
in patients suspected of having acute 
MI identifies a high-risk subgroup, 
but only a small number have MI, 
with two-thirds of patients having an 
alternative discharge diagnosis. The 

Sgarbossa criteria have limited utility 
because of their low sensitivity. 

■ COMMENTARY
The presence of LBBB on ECG in 
patients suspected of having MI can 
present a real diagnostic challenge. 
In the current era, most patients with 
LBBB are referred urgently to the 
cardiac catheterization laboratory 
based on STEMI treatment algorithms. 
Thus, we have a definitive diagnosis 
on most patients in this study. Jain and 
colleagues show us that the majority 
of these are not likely to have ACS. 
Furthermore, even fewer of those who 
do have ACS are likely to have occluded 
coronary arteries; only 5 of 36 patients 
(14%) presenting with LBBB had 
coronary arteries that were occluded. 
These are the patients we are trying to 
identify, as these patients have the most 
clinical benefit from rapid reperfusion. 
Thus, the presence of a LBBB has a very 
poor specificity for occluded coronary 
arteries. The Sgarbossa criteria were 
developed to identify those with LBBB 
who were more likely to have occluded 
coronary arteries. Based on this paper, 
it appears that this approach has very 
poor sensitivity. However, caution 
should be used in interpreting studies 
with such small numbers of patients. 

Despite the diagnostic difficulties 
associated with determining the cause 
of a LBBB, the presence of a LBBB 
remains a predictor of adverse outcomes. 
Importantly, the LBBB patients with 
ACS or non-ACS cardiac diagnoses had 
equally poor prognosis. Interestingly, 
the authors were able to avoid urgent 
cardiac catheterization in several LBBB 
patients with low clinical suspicion for 
ACS by using bedside echocardiography. 
In order to avoid unnecessary cardiac 
catheterization, future research is needed 
to determine the most appropriate way 
to approach the patient with LBBB; 
perhaps bedside echocardiography will 
become a useful clinical adjunct. Until 
then, LBBB in patients with suspected 
MI should continue to be considered a 
STEMI equivalent.   ■
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ABSTRACT & COMMENTARY

Standard-dose vs High-dose Clopidogrel 
After PCI for Clopidogrel ‘Non-Responders’
By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology, University of California, San Francisco

Source: Price MJ, et al. Standard- vs high-dose clopidogrel based on platelet function testing after percutaneous 
coronary intervention. The GRAVITAS randomized trial. JAMA 2011;305:1097-1105.

Current guidelines recommend dual anti-
platelet therapy (DAPT) with aspirin and 
a thienopyridine, such as clopidogrel, 

following percutaneous coronary intervention 
(PCI). However, there is significant variation 
between individuals in the effect of clopidogrel 
on platelet function. High platelet reactivity while 
taking clopidogrel (these patients are sometimes 
referred to as “clopidogrel non-responders”) has 
been associated with higher rates of ischemic 
events, but the most appropriate management 
strategy for high on-treatment platelet reactivity 
remains unknown. Small pharmacodynamic 
studies have suggested a benefit of higher doses of 
clopidogrel in reducing platelet reactivity. Whether 
this translates into reduced events in patients 
undergoing PCI with drug-eluting stents (DES) 
remains unknown. 

Using a point-of-care assay to assess the degree 
of platelet reactivity, Price and colleagues 
screened patients who had undergone PCI 
with DES, including loading with clopidogrel, 
within 12-24 hours after the procedure. They 
screened 5429 patients following PCI with DES 
and found a large number (n = 2214, 40%) 
had high on-treatment platelet reactivity. There 
were significant baseline differences between 
those with and without high on-treatment 
platelet reactivity. Those with high on-treatment 
platelet reactivity were older, more often male, 
more likely to have diabetes, hypertension, and 
renal failure but had a lower proportion of 
smokers. However, they had similar proportions 
of acute coronary syndromes, similar baseline 
medications, and similar clopidogrel exposure.  

The patients with high on-treatment platelet 
reactivity (i.e., clopidogrel non-responders) were 
randomized to a standard dose of clopidogrel (75 
mg daily, n = 1105) vs high-dose clopidogrel (150 
mg daily, n = 1109) for 6 months post PCI. The 
high-dose group had better platelet inhibition, 
shown by lower rates of high on-treatment platelet 

reactivity at 6 months (36% vs 62%, P < 0.001). 
There was no difference between standard-dose 
and high-dose groups in the primary endpoint 
of cardiovascular death, non-fatal MI, or stent 
thrombosis (2.3% vs 2.3%, P = NS). There 
was no difference in the incidence of any of the 
components of the composite primary endpoint 
between groups. In addition, there was no 
difference in total mortality (0.9% vs 0.6%, P 
= 0.48) and no difference in moderate or severe 
bleeding (2.3% vs 1.4%, P = 0.1). 

In a secondary analysis, those with high on-
treatment platelet reactivity who were assigned 
standard-dose clopidogrel were compared 
with a random selection of patients (n = 586) 
who did not have high on-treatment platelet 
reactivity (i.e., clopidogrel non-responders vs 
responders). Both these groups were taking the 
same dose of clopidogrel, yet those with high 
on-treatment platelet reactivity (non-responders) 
had numerically higher rates of the primary 
composite endpoint (2.3% vs 1.4%, P = 0.2), 
but this failed to reach statistical significance. 
The authors conclude that among patients with 
high on-treatment reactivity after PCI with DES, 
the use of high-dose clopidogrel compared with 
standard-dose clopidogrel did not reduce the 
incidence of cardiovascular death, non-fatal MI, 
or stent thrombosis. 

■ COMMENTARY
This is a very interesting and important study. The 
authors are to be congratulated for attempting 
to individualize anti-platelet therapy for patients 
following PCI. The first important point to note 
is that no test of platelet function is perfect. The 
authors tested one of the more convenient tests, 
a point-of-care assay, to study platelet function. 
High on-treatment platelet reactivity with this 
test has been associated with higher event rates in 
prior observational studies. The staggeringly high 
62% rate of high platelet reactivity in patients 
taking standard-dose clopidogrel 75 mg daily 
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is discordant with the low clinical event rate of 
2.3%. Thus, this test appears to identify a higher 
risk group, but its specificity is poor. There was 
improved platelet inhibition with this test using 
higher dose clopidogrel, but no difference in 
bleeding or ischemic endpoints. How can we 
reconcile these discrepancies? 

Firstly, the test may not tell the whole story 
for platelet function. Perhaps other tests, like 
platelet aggregometry, may be able to better 
assess platelet function and predict ischemic 
events. Secondly, the clinical trial strategy of 
a single-dose escalation may not have been an 
adequate increase in dose to overcome the high 
on-treatment platelet reactivity. After a high dose, 
32% of patients still demonstrated high platelet 
reactivity. Perhaps a strategy to incrementally 
increase the dose and retest until a threshold of 

platelet inhibition is achieved may have been a 
more successful strategy, but this remains to be 
tested in future studies. There may even be a 
ceiling on the effect that clopidogrel can achieve 
in any individual patient, and therefore increasing 
the dose was ineffective. A more potent 
antiplatelet agent may therefore be necessary. 
Thirdly, polymorphisms in the cytochrome P450 
enzyme system, which metabolizes clopidogrel 
to it active metabolite, have been shown to 
decrease the effectiveness of clopidogrel. We are 
not presented with data regarding the prevalence 
of these polymorphisms in this study, and thus 
their effects on the outcome of the study remain 
unknown. Future clinical trials are needed to 
assess both the ability of platelet function studies 
to predict an individual patient’s risk and to 
determine the most appropriate management 
strategy based on the results of those tests.   ■

ABSTRACT & COMMENTARY

Rates of Sudden Cardiac Death in  
College Athletes
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: Harmon KG, et al. Incidence of sudden cardiac death in National Collegiate Athletic Association Athletes. 
Circulation 2011;123:1594-1600.

This paper provides up-to-date information 
on the incidence of sudden cardiac death 
in athletes at National Collegiate Athletic 

Association (NCAA) institutions. The frequency of 
sudden death in college athletes has been incom-
pletely estimated in the past. The NCAA maintains 
a voluntary database of all deaths among cur-
rent NCAA student athletes. Historically, it has 
been unusual for student athlete deaths not to be 
reported in this way. They also searched for ad-
ditional deaths in a database compiled by a group 
called Parent Heart Watch that is dedicated to the 
prevention and awareness of sudden cardiac arrest 
in young individuals. Parent Heart Watch searches 
the Internet on a regular basis to identify sudden 
cardiac deaths or sudden cardiac arrests in the 
young. In this study, the authors examine the causes 
of death in this combined database. Deaths were 
characterized as accidental, homicide, suicide, drug 
overdose, or medical. Medical deaths were further 
classified as to cause. Deaths were then analyzed by 
gender, ethnicity, and sport.  

The study covered data from the 5-year period 
from 2004 to 2008. During this time, there were 
almost 2 million athlete participation years in the 
NCAA. Males accounted for 56% of the athlete 
participation years and females for 44%. Black 
athletes accounted for 16% compared to 84% for 
whites and others. 

During this period, there were 273 deaths among 
NCAA student athletes. Of these, 87 (68%) 
occurred off the playing field and were due to 
non-medical causes including accidents (51%), 
suicide (9%), homicides (5%), and drug overdoses 
(2%).  In 2% of deaths, the cause was unknown. 
The remaining 80 deaths (29%) were due to 
medical causes. Of these, 45 (56% of medical 
deaths) were cardiac deaths. Smaller numbers of 
deaths were due to cancer, sickle cell disease, heat 
stroke, meningitis, and other medical conditions. 
Overall, the incidence of sudden cardiac death 
in NCAA student athletes was 1 in 43,770 per 
year. However, the incidence of sudden death was 
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higher among men (1:33,134) compared to women 
(1:76,646). The annual risk for sudden death 
was also higher among Division I athletes than 
among Division II and III athletes.  Blacks had a 
higher risk for sudden death with an overall rate 
of 1 in 17,696 per year compared to 1 in 58,653 
among whites. Among black males, the rate was 
1 in 12,990. Athletes playing different sports had 
different risks. The highest mortality rate was 
in basketball where the rate for males was 1 in 
11,394 with a 3-fold higher risk among blacks. 
Thirty-six of the 80 medical deaths occurred with 
exertion. Among these, 27 of 36 (75%) were 
related to cardiac causes with 9 exertional deaths 
related to heat stroke. Five of the latter were 
associated with sickle cell trait.  

The authors conclude that systematic examination 
of NCAA records provides accurate data about the 
incidence of sudden cardiac death in college-age 
student athletes. The incidence rate is several-fold 
higher than previously reported in earlier papers 
for both male and female athletes. The mechanism 
for the higher race specific incidence is uncertain.  
The authors believe that more effective screening 
techniques might be targeted for the highest risk 
groups.

■ COMMENTARY
The death of an athlete, particularly one in a high-
profile sport, is particularly shocking. We associate 
athletes with health and vitality and the death 
of an elite athlete often attracts media attention. 
In the past, the estimate for the frequency of 
sudden cardiac death among athletes has been 
estimated to be between 1 in 100,000 and 1 in 
200,000 per participation year. The data here 
show that the overall sudden cardiac death rate 
is substantially higher and in certain categories, 
notably black male basketball athletes, the rate 
may be as high as 1 in 3,000. Currently, the 
American Heart Association recommends only a 
directed history and physical exam for screening 
athletes. Other countries recommend that at least 
an ECG be added to this evaluation. The data 
here suggest that in several high-risk groups more 
comprehensive screening may be beneficial since 
the event rate is higher than previously suspected. 
Implementing this on the collegiate level would 
probably not be prohibitively difficult. However, 
if this recommendation were to be extended to 
the high school level where there are many more 
participants, costs, and logistical considerations, 
the psychosocial costs of false-positive findings 
would be very problematic.   ■

ABSTRACT & COMMENTARY

Outcomes of Hypothermia After  
Cardiac Arrest
By Michael H. Crawford, MD

Source: Dumas F, et al. Hypothermia after cardiac arrest effective in both shockable and nonshockable patients? 
Circulation 2011;123:877-886. 

Current guidelines recommend hypothermia 
for comatose survivors of out-of-hospital 
cardiac arrest in whom return of circulation 

has been achieved. This observational study from 
Paris, France, evaluates the outcomes of hypothermia 
in such patients comparing those whose presenting 
rhythm was ventricular tachycardia (VT) or fibril-
lation (VF) to those with pulseless electrical activity 
(PEA) or asystole. Hypothermia to a body tempera-
ture between 32° and 34° degrees Celsius was done 
for 24 hours, then passive re-warming was allowed.  
Over 9 years, 1145 non-traumatic out of hospital 
cardiac arrest patients were successfully resuscitated 
in the field and admitted to their ICU. VT/VF was 
the initial rhythm in 708 (62%) and PEA/asystole 
in 437 (38%). About two-thirds of each group were 

treated with hypothermia. A good neurological out-
come was more common in those with VT/VF who 
were cooled (44%) compared to those not cooled 
(29%) and those with PEA/asystole (15% cooled, 
17% not). The odds ratio for a good outcome with 
cooling in VT/VF patients was 1.9 (95% confidence 
interval [CI], 1.18 to 3.06) whereas in PEA/asystole 
patients it was 0.71 (95% CI, 0.37 to 1.36). The au-
thors concluded that in a large group of successfully 
resuscitated but comatose out of hospital cardiac 
arrest cases, hypothermia is associated with better 
neurological outcomes in patients presenting with 
VT/VF as compared to PEA/asystole.

■ COMMENTARY
This observational study provides insight into the 
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expected results of hypothermia treatment for 
comatose survivors of out of hospital cardiac arrest.  
The main conclusion is that patients whose initial 
rhythm was VT/VF vs PEA/asystole have better 
outcomes with hypothermia.  What is not clear is 
why. The authors point out that patients with PEA/
asystole should not be denied hypothermia based 
upon their study, since it was not a randomized 
trial. Also, the hypothermia protocol may need 
to be different for these patients. In addition, 
the fact that in the VT/VF group hypothermia 
patients had better outcomes than those not given 
hypothermia should not be a blanket prescription 
for hypothermia in all such patients. There were 
undoubtedly selection biases between who did and 

did not get hypothermia in this group. Current 
guidelines for initiating hypothermia should be 
followed for all cardiac arrest patients. 

The main strengths of this study were the large 
number of patients and the outstanding urban 
emergency medical system in Paris. The authors 
point out that over the 9 years of the study, the 
use of hypothermia increased. It would have been 
informative to know more about the decision-
making criteria for using hypothermia in these 
patients. Since the proportion of patients with VT/
VF and PEA/asystole who got cooling was about 
the same, there is probably little bias in the main 
conclusion of this study.   ■

ABSTRACT & COMMENTARY

Importance of LV Lead Placement for CRT
By John P. DiMarco, MD, PhD
Professor of Medicine, Division of Cardiology, University of Virginia, Charlottesville

Source: Singh JP, et al. Left ventricular lead position and clinical outcome in the multicenter automatic defibrillator 
implantation trial-cardiac resynchronization therapy (MADIT-CRT) trial. Circulation 2011;123:1159-1166.

In this paper, Singh and his colleagues from the 
MADIT-CRT study looked at the influence of 
left ventricular lead position on responses to 

therapy in that trial. MADIT-CRT was a random-
ized clinical trial of patients with indications for 
an ICD New York Heart Association (NYHA) 
class I or II heart failure and a QRS duration > 
130 msec. All subjects were randomized to receive 
either a standard ICD or an ICD with resynchro-
nization capability. This paper looked at the 799 
patients with analyzable data who received a left 
ventricular (LV) lead. At implantation, coronary 
sinus venograms were obtained in two orthogonal 
(RAO and LAO) views. In the RAO view, the LV 
was divided into basal, midventricular, or apical 
segments. In the LAO view, the segments were 
anterior, anterolateral, lateral, posterolateral, 
and posterior. Final lead position could then be 
classified into 15 possible positions. The primary 
endpoints in MADIT-CRT were death and heart 
failure hospitalization. Multivariate Cox propor-
tional hazards regression analysis was used to 
evaluate the impact on LV lead location on these 
endpoints. Prespecified variables considered in the 
analysis included: gender, ischemic status, QRS du-
ration, type of bundle branch block. Other vari-
ables considered were LV ejection fraction, right 
bundle branch block, BUN, heart rate smoking 
status, diabetes, and blood pressure.  

Among the 799 patients included in this analysis, 
the LV lead was located on the lateral wall in 
59%, the posterior wall in 22%, and the anterior 
in 19%. In the long axis, the distribution was as 
follows: apical (14%), basal (23%), and mid-
ventricular (63%). There were no significant 
differences in baseline characteristics when the 
groups were divided into anterior, lateral, and 
posterior wall positions or apical and non-apical 
lead positions. A total of 116 patients reached the 
primary heart failure or mortality endpoint. When 
patients were subdivided by apical vs non-apical 
LV lead location, there were 24 primary endpoints 
(21.8%) in the apical lead location compared to 
92 primary endpoints (13.3%) in the non apical 
lead position. The increased hazard ratio (HR) 
for heart failure deaths in patients with an apical 
lead position was 1.64 (95% CI, 1.05 to 2.58; 
P = 0.003). The apical lead position was also 
associated with an increased HR for death (HR = 
2.91). Apical lead positions were associated with 
worst clinical outcomes compared to other lead 
positions in patients with left bundle branch block 
and nonischemic cardiomyopathy among men, 
but not among women. Further analysis showed 
that patients with left ventricular ejection fractions 
below 25% and those with a prior history of 
NYHA class greater than class II symptoms did 
worse with apical lead positions.  
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The authors conclude that LV lead placement is 
an important determinant of success of CRT. In 
particular, LV lead positions in the apical region 
were associated with an unfavorable clinical 
outcome. These data suggest that physicians should 
avoid the apical position when possible.  

■ COMMENTARY
This paper is very helpful to those who implant 
CRT devices. Most implanters try to target a 
posterolateral or lateral coronary sinus branch 
but a suitable vessel in these locations may not 
be available. One of the alternatives is the middle 
cardiac vein but to achieve a stable position, it’s 
often necessary to advance the lead quite far down 
into the apex. This paper suggests that this is 
not an optimal strategy. Basal or midventricular 

positions, even if they are more anterior, may yield 
better results.

Other methods for choosing LV lead position have 
been proposed. In patients with left bundle branch 
block, the posterolateral wall is usually the latest 
LV segment activated and this is the target for most 
implants. A careful pre-procedure echo can localize 
the area of latest activation more accurately. In 
patients with prior infarctions, one should also 
try to avoid areas of dense scarring that can be 
detected with cardiac magnetic resonance imaging. 
Unfortunately, the coronary sinus venous anatomy 
still is the biggest obstacle to ideal placement and 
many patients provide limited choices, since only 
one site may allow a stable and effective lead 
position.   ■

ABSTRACT & COMMENTARY

CRP in Acute Pericarditis
By Michael H. Crawford, MD

Source: Imazio M, et al. Prevalence of C-reactive protein elevation and time course of normalization in acute 
pericarditis. Implication for the diagnosis, therapy and prognosis of pericarditis. Circulation 2011;123:1092-1097.

The utility of inflammatory markers in acute 
pericarditis is not well understood. Thus, 
these investigators from Italy prospectively 

evaluated serial high sensitivity C-reactive 
protein (hs-CRP) serum levels in patients with 
acute pericarditis followed for 24 months on 
average.  Of the 240 cases diagnosed as acute 
pericarditis, 200 had idiopathic (152) or viral (48) 
pericarditis and are the subjects of this report. 
Hs-CRP testing was done at presentation and 
every week until normalization. Values > 3.0 mg/L 
were considered elevated. All patients received 
empirical anti-inflammatory therapy: aspirin or 
non-steroidal  anti-inflammatory drugs (NSAIDs) 
in 170; colchicine in 100; and corticosteroids in 
30. Drug therapy was usually tapered in 3 to 4 
weeks.  Symptom persistence at 1 week, recurrent 
cardiac tamponade, and constrictive pericarditis 
were considered adverse events. Patients ranged in 
age from 18 to 90 years old (mean 53) and about 
50% were female. All presented with chest pain, 
about 85% had diagnostic ECG changes, about 
one-third had pericardial rubs, and about 50% 
had pericardial effusions. At presentation, 78% 
had elevated hs-CRP, which steadily declined to 
5% at 3 weeks and none at 4 weeks. Negative 
hs-CRP values on presentation may have been 
due to early presentation (15 of 44) or previous 

anti-inflammatory therapy (22 of 44). A normal 
hs-CRP value at 1 week was highly predictive 
of a recurrence free survival (P < 0.001). An 
incomplete response to initial anti-inflammatory 
therapy and the use of corticosteroids also were 
independent predictors of recurrence. The authors 
concluded that hs-CRP is elevated in three 
quarters of patients with acute pericarditis and 
serial measurements identify patients at higher risk 
of recurrence.

■ COMMENTARY
This prospective observational study of patients 
with acute idiopathic or viral pericarditis is an 
important contribution because it suggests a 
procedure for managing these patients. They 
clearly identify acute pericarditis clinically as 
patients who have two of the following four 
criteria: chest pain consistent with pericarditis; 
a friction rub; diagnostic ECG changes; or a 
pericardial effusion on echocardiography. They 
find that hs-CRP is elevated in three-fourths of 
them and persistently negative in 3.5%. However, 
there is no control group of patients with chest 
pain, but no evidence of pericarditis to determine 
the false-positive rate. Thus, it is not an absolute 
diagnostic criterion, but if elevated does support 
the diagnosis.
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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.

CME Questions

Current therapy for acute idiopathic 
or viral pericarditis is empiric. Acute 
inflammatory agents are currently given 
until the pain resolves or for some 
predetermined interval. Hs-CRP offers 
a more informed approach. The authors 
suggest weekly values with full dose 
initial therapy continuing until hs-CRP 
is < 3.0 mg/L; then tapering therapy off.  
Of course this would be modified if the 
patient does not improve symptomatically 
or there is evidence of recurrence.  

Their experience supports previous 
observational results on the course 
of treated acute pericarditis. About 
one-third had persistent symptoms at 
one week and about one-third had a 
reoccurrence during follow up. Only 

2% developed pericardial tamponade 
and none developed constriction over 
a 2 year average follow-up. These data 
confirm the relatively benign prognosis of 
idiopathic or viral acute pericarditis with 
the biggest problem being recurrence. In 
this study there were three independent 
predictors of reoccurrence: incomplete 
response to therapy at one week, use of 
corticosteroids, and an elevated hs-CRP 
at one week. These observations confirm 
that corticosteroids should not be used 
as first-line therapy, but reserved for 
refractory cases. In my experience, using 
colchicine for those who do not improve 
quickly on NSAIDs has almost eliminated 
the need for corticosteroids. In the future, 
I will use hs-CRP to tailor the duration of 
therapy.   ■

21. Hs-CRP may be useful 
in acute viral or idiopathic 
pericarditis for:

a. establishing the diagnosis.

b. determining the duration of  
 therapy.

c. suggesting when to escalate  
 therapy.

d. All of the above

22. Most patients with acute 
chest pain and left bundle on 
ECG:

a. do not have acute coronary  
 syndromes.

b. have non-cardiac chest pain.

c. have an occluded LAD  
 coronary artery.

d. are younger than those with  
 ST elevation.

23. In patients with persistent 
platelet reactivity on clopridogrel 
75 mg/day increasing to 150 mg/
day results in:

a. reduced cardiac deaths.

b. reduced myocardial infarction.

c. reduced stent thrombosis.

d. reduced platelet reactivity.

24. Most sudden deaths in 
collegiate athletes are due to:

a. underlying cardiovascular  
 disease.

b. non-medical causes.

c. unknown factors.

d. heat stroke.

25. For optimal outcomes from 
cardiac resynchronization therapy 
the LV lead should not be placed: 

a. laterally.

b. posterolaterally.

c. at the apex.

d. anteriorly.

26. Hypothermia for resuscitated 
comatose cardiac arrest patients 
has the best outcomes in patients 
with:

a. PEA/asystole.

b. VT/VF.

c. cardiac trauma.

d. a witnessed arrest.

Answers: 21. d, 22. a, 23. d, 24. b, 
 25. c, 26. b
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Long-Term CV Effects 
of Intensive Glucose 
Lowering: The  
ACCORD Study

Source: Gerstein HC, et al. Long-term 
effects of intensive glucose lowering on 
cardiovascular outcomes. N Engl J Med 
2011;364:818-828.

THE ACTION TO CONTROL CARDIOVASCU-
lar risk in diabetes (ACCORD) study 

is really three studies in one, providing 
information about blood pressure, glu-
cose, and triglyceride treatment in high-
risk diabetic patients. Probably the most 
unsettling component of ACCORD was 
the early termination of the compari-
son of tight glucose control (attainment 
of an A1c < 6) with standard control 
(A1c 7-7.9) due to an unanticipated IN-
CREASE in mortality associated with 
tight control. The glucose control arm of 
ACCORD was designed to go on for 5 
years, but intensive glucose control was 
stopped at 3.5 years. Though various ex-
planations for these results have been of-
fered, none is wholly satisfying.

Once the increased mortality of tight 
control was appreciated, ALL study sub-
jects were switched to the standard con-
trol regimen and followed to the 5-year 
mark. This most recent publication de-
tails outcomes of persons who originally 
were treated with tight control, and then 
were switched to standard control for the 
next 17 months.

Just as had been seen in the initial 
results of ACCORD, the group that had 
been assigned to tight control (even 
though now they had been receiving more 
relaxed control, and their A1c had risen 

7.2%) continued to experience a statis-
tically significant 19% greater risk for 
death. During Phase 2 of ACCORD, the 
frequency of hypoglycemia was the same 
between the standard control group and 
the group that had changed from tight 
to standard control; hence, although the 
greater frequency of hypoglycemia seen 
in tight control had received some focus 
as a culprit in inducing greater mortal-
ity, this follow-up suggests that is not the 
case. Why tight control is associated with 
increased mortality remains unknown.  �

Cysteine as a  
Biomarker for  
Sleep Apnea

Source: Cintra F, et al. Cysteine: A po-
tential biomarker for obstructive sleep 
apnea. Chest 2011;139:246-252. 

OBSTRUCTIVE SLEEP APNEA (OSA) IS CON-
sistently associated with cardiovas-

cular misadventure: An increased risk for 
hypertension, tachycardia, cardiac arrhyth-
mia, myocardial infarction, and stroke has 
been noted. OSA seems to reset the sym-
pathetic nervous system to a higher level of 
activity, thus explaining some of these ad-
versities. Tools to identify OSA are some-
what cumbersome and expensive. Were 
biomarkers available to identify OSA, cli-
nicians could better reserve expensive con-
firmatory testing for persons with higher 
pre-test likelihood of disease.

Animal studies have found that sleep 
deprivation and hypoxia produce eleva-
tions in cysteine (CYS). Cintra et al mea-
sured CYS levels in subjects undergoing 
sleep studies (n = 75) and a group of 
matched controls (n = 75). A non-obese 

OSA subgroup was included to ascertain 
whether obesity has an impact on CYS.

CYS levels were significantly higher 
(15%-17%) in OSA subjects than con-
trols (P < 0.01), whether obese or lean. A 
6-month period of CPAP treatment result-
ed in a reduction of CYS levels. No patho-
genetic role of CYS is known, but if further 
studies confirm the relationship between 
CYS and OSA, it may serve as a reason-
able screening tool for selecting those who 
might benefit from sleep studies.  �

Steroid or Steroid 
Plus Long-Acting Beta 
Agonist for Mild  
Persistent Asthma

Source: Postma DS, et al. Comparison 
of the effect of low-dose ciclesonide and 
fixed-dose fluticasone propionate and sal-
meterol combination on long-term asth-
ma control. Chest 2011;139:311-318.

THE LARGEST BODY OF ASTHMATICS IS 
classified as mild persistent asthma, 

defined as daytime symptoms more than 
once weekly but not daily, nocturnal 
symptoms less than once weekly, and es-
sentially normal lung function between 
exacerbations. At this stage, long-term 
controller medications — inhaled cor-
ticosteroids (ICS) or leukotriene inhibi-
tors (LKT) — are suggested, reserving 
combination inhaled corticosteroid/
long-acting beta agonist (ICS/LABA) 
for refractory cases or patients who 
progress to moderate persistent asthma 
and beyond. LABA monotherapy is no 
longer considered appropriate for asth-
ma patients at any stage of disease. 

Ciclesonide (CIC) is a novel ICS with 
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at least two favorable attributes: once daily 
dosing, and minimal hypothalamic pitu-
itary axis perturbation at typical clinical 
doses. This clinical trial compared low-
dose CIC with low-dose fluticasone/sal-
meterol in patients with mild persistent 
asthma (n = 657). The two co-primary 
endpoints were time to first severe asthma 
exacerbation and number of poorly con-
trolled asthma days. 

CIC alone was not superior to placebo 
in time to first severe asthma exacerba-
tion, but ICS/LABA was. Other aspects of 
asthma control were comparable between 
the two regimens. Although ICS alone is 
advocated as appropriate initial treatment 
for mild persistent asthma, this compari-
son trial suggests that ICS/LABA pro-
vides at least one aspect of superiority.  �

Bisphosphonates and 
Femoral Fractures

Source: Park-Wyllie LY, et al. Bisphos-
phonate use and the risk of subtrochan-
teric or femoral shaft fractures in older 
women. JAMA 2011;305:783-789.

ALTHOUGH BISPHOSPHONATES (BIS) HAVE A 
proven track record for reduction of 

osteoporotic fracture, reports of so-called 
“atypical” femoral fracture associated 
with BIS use has called for re-examination 
of the risk-benefit ratio of BIS. To do so, 
a case-control study of more than 200,000 
Canadian women who had received BIS 

was performed. In this population, 716 
atypical fractures occurred, and 9,723 typ-
ical osteoporotic fractures occurred.

BIS treatment of osteoporosis has 
been shown to reduce typical fractures by 
about one-fourth. Since typical fractures 
are 15-20 times more common than atypi-
cal fractures, approximately four times as 
many more atypical fractures than have 
been reported would have had to occur to 
make the risk-benefit ratio unfavorable. 
Additionally, not all atypical fractures 
are attributable to BIS use. Finally, the 
increased risk for atypical fracture was 
much more common in subjects who used 
BIS for more than 5 years. 

Atypical fractures are an appropriate 
concern. Nonetheless, the typical fracture 
risk reduction far outweighs risk of atypi-
cal fracture induction. Risk for atypical 
fracture might be reduced by suggesting 
a drug holiday after 5 years of BIS use, 
particularly in women at the lower end of 
the spectrum of risk.  �

Can Antihypertensive 
Treatment Benefit  
Persons Without  
Hypertension?

Source: Thompson AM, et al. Antihy-
pertensive treatment and secondary pre-
vention of cardiovascular disease events 
among persons without hypertension: A 
meta-analysis. JAMA 2011;305:913-922.

CLINICAL TRIAL DATA HAVE SHOWN THAT 
more than one-third of persons with 

prehypertension (130-139/86-89 mm Hg) 
will develop frank hypertension over a 
4-year interval. Indeed, the lifetime risk 
of developing hypertension in the U.S. 
general population is approximately 90%. 
Although treatment of hypertension pro-
vides important risk reduction, clinicians 
rightfully wonder whether providing 
antihypertensive treatment to high-risk 
individuals (e.g., diabetics, persons with 
manifest cardiovascular disease) — at the 
stage of prehypertension or even before 
— might be beneficial.

Thompson et al performed a meta-anal-
ysis on 25 clinical trials that treated persons 
with prehypertension or normotension (to-
tal n = 40,395). Antihypertensive treatment 
classes included beta-blockers, ACE inhibi-
tors, ARBs, calcium channel blockers, and 
diuretics, either alone or in combination.

Outcomes consistently favored antihy-
pertensive treatment: The relative risk of 
stroke was reduced by 23%, MI by 20%, 
CHF by 29%, and all-cause mortality by 
13%, all of which were statistically signif-
icant. These results suggest that patients 
at high risk of cardiovascular disease may 
benefit from use of antihypertensive phar-
macotherapies at lower blood pressure 
than traditionally used as a threshold.  �

More Salt, Fewer 
Deaths in Diabetes: 
Who Would Have 
Thunk It?

Source: Ekinci EI, et al. Dietary salt in-
take and mortality in patients with type 2 
diabetes. Diabetes Care 2011;34:703-709.

IN THE GENERAL POPULATION, THERE IS A 
linear and reversible relationship be-

tween salt intake and blood pressure (BP): 
more salt in begets higher BP, and salt re-
striction lowers BP. Although it is gener-
ally accepted that BP lowering through 
antihypertensive medications in hyper-
tensive diabetics improves cardiovascular 
outcomes, whether BP reduction attain-
able through lifestyle measures, such as 
salt restriction, might produce similar im-
provements has not been well document-
ed. Indeed, salt restriction has the capac-
ity to activate neurohumoral systems that 
are potentially particularly detrimental to 
diabetics; for instance, salt restriction can 
activate the sympathetic nervous system 
and the renin-angiotensin-aldosterone 
system, and can reduce insulin sensitivity 
— each of which can be problematic — 
particularly for diabetics.

Ekinci et al performed a prospective co-
hort study on diabetics attending a single 
diabetes clinic (n = 638). Salt intake was 
ascertained by 24-hour sodium excretion 
at baseline and each follow-up visit for the 
ensuing 10-year period of observation.

After adjustment for other risk fac-
tors, the relationship between salt intake 
and mortality was INVERSE. Specifi-
cally, for every 100 mmol INCREASE 
in sodium excretion, all-cause mortality 
DECREASED by 28%! Arguments about 
salt have raged for decades; the authors 
point out that other previous studies (but 
none previously specifically in diabetics) 
have NOT consistently found an associa-
tion between salt intake and mortality.  �
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Tiotropium for COPD — The New Standard?
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In this issue: Anticholinergic drugs for COPD; 
pioglitazone for diabetes prevention; insulin 
degludec in Phase 3 trials; and FDA Actions.

Anticholinergic drugs for COPD
Should anticholinergic drugs be first-line agents 

for preventing exacerbations in patients with 
chronic obstructive pulmonary disease (COPD)? 
The answer may be yes, according to a new 
study in the New England Journal of Medicine. 
Researchers from Europe compared the anti-
cholinergic drug tiotropium to the beta-agonist 
salmeterol in more than 7000 patients with 
moderate-to-very-severe COPD. The study was a 
randomized, double-blind, double-dummy, paral-
lel-group trial in which tiotropium once a day was 
compared to salmeterol twice a day. The endpoint 
was the incidence of moderate or severe exacerba-
tions. Over the 1-year study, tiotropium increased 
the time to first exacerbation compared to salme-
terol (187 days vs 145 days, 17% risk reduction, 
hazard ratio [HR] 0.83; 95% confidence interval 
[CI], 0.77 to 0.90; P < 0.001). Tiotropium also 
increased the time to first severe exacerbation (P 
< 0.001), reduced the annual number of moder-
ate or severe exacerbations (0.64 vs 0.72; P = 
0.002), and reduced the annual number of severe 
exacerbations (0.09 vs 0.13; P < 0.001). Adverse 
events were similar in both groups. There were 
64 deaths in the tiotropium group (1.7%) and 78 
in the salmeterol group (2.1%). The authors con-
clude that in patients with moderate-to-very-severe 
COPD, tiotropium is more effective than salme-
terol in preventing exacerbations (N Engl J Med 
2011;364:1093-1103). This is the first head-to-
head study to show benefit for anticholinergics but 
it must be pointed out that cardiac patients were 

excluded from the study, and the annual exacerba-
tion rates were lower than has been seen in other 
trials. The concomitant use of inhaled corticoste-
roids was evaluated and did not make a difference 
in the outcomes. The study was sponsored by 
Boehringer Ingelheim, the manufacturer of tiotro-
pium (Spiriva).  �

Pioglitazone for diabetes prevention
Pioglitazone reduces the risk of development 

of diabetes among prediabetic patients, accord-
ing to a new study. Pioglitazone was compared to 
placebo in a total of 600 patients with impaired 
glucose tolerance. After a median follow-up of 
2.4 years, the annualized incident rates for type 
2 diabetes were 2.1% in the pioglitazone group 
and 7.6% in the placebo group (HR 0.28, 95% 
CI, 0.16 to 0.49; P < 0.001). Conversion to nor-
mal glucose tolerance occurred in nearly half 
of the pioglitazone group and in 20% of the 
placebo group (P < 0.001) and treatment with 
pioglitazone was associated with significantly 
lower fasting glucose levels, 2-hour glucose lev-
els, and hemoglobin A1c levels. Pioglitazone also 
was associated with a decrease in diastolic blood 
pressure (2.0 mmHg vs 0.0 placebo), reduced 
rates of carotid intimal-medial thickening (P = 
0.047), and an increased level of HDL choles-
terol (increase of 7.35 mg/dL vs 4.5 mg/dL; P = 
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0.008). Pioglitazone caused greater weight gain 
than placebo (3.9 kg vs 0.77 kg; P < 0.001), as 
well as edema (12.9% vs 6.4%; P = 0.007). The 
authors conclude that pioglitazone reduced the 
risk of conversion of impaired glucose tolerance 
to type 2 diabetes but was associated with sig-
nificant weight gain and edema (N Engl J Med 
2011;364:1104-1115). Thiazolidinediones have 
been falling out of favor in recent years for the 
treatment of type 2 diabetes due to association 
with edema and heart failure. This new indus-
try-sponsored study suggests that pioglitazone 
(Actos) is more effective than metformin or life-
style changes in preventing conversion of predia-
betes to diabetes. What is unclear is the effect of 
these various interventions on long-term diabetic 
complications.  �

Insulin degludec in Phase 3 trials
Insulin degludec is an ultralong-acting insulin 

that is currently in Phase 3 trials. It forms soluble 
multihexamer assemblies after subcutaneous injec-
tion, resulting in a very long half-life of up to 40 
hours. A new study suggests that it can be used 
three times a week, achieving blood sugar control 
equivalent to daily insulin glargine. In a 16-week 
randomized, open-label, parallel group trial, 245 
type 2 diabetics aged 18-75 were randomized to 
insulin degludec once a day or three times a week, 
or insulin glargine once a day, all in combination 
with metformin. At the end of the study, mean 
hemoglobin A1c levels were similar across the treat-
ment groups at 7.3%, 7.4%, and 7.2%, respec-
tively. The rate of hypoglycemia was low in all three 
groups. The authors conclude that insulin degludec 
provides comparable glycemic control to insulin 
glargine without additional adverse events and may 
reduce dosing frequency due to its ultra-long action 
profile (Lancet 2011;377:924-931). The study was 
sponsored by its manufacturer, Novo Nordisk.  �

FDA actions
The FDA has approved the first new drug for 

lupus (systemic lupus erythematosus) since 1955. 
Belimumab is a fully human monoclonal antibody 
the targets human soluble B-lymphocyte receptor 
stimulator protein. It is indicated for the treatment 
of adult patients with active, autoantibody-positive 
lupus who are receiving standard therapy. In two 
pivotal studies, the drug was found to reduce dis-
ease activity compared to placebo plus standard 
therapy. More deaths and serious infections were 
reported for belimumab compared to placebo, 

and it does not appear to be effective in people of 
African or African American heritage (in whom 
the disease is three times more common), although 
more studies are needed to confirm this finding. 
Belimumab is marketed by GlaxoSmithKline as 
Benlysta.

The FDA has approved a phosphodiesterase 
type 4 inhibitor to reduce the number of exacerba-
tions from severe COPD associated with chronic 
bronchitis. Roflumilast is a once daily oral pill 
that reduces excess mucus and cough. It does not 
appear to benefit COPD that involves primarily 
emphysema. The approval was based on two Phase 
3 studies of more than 1500 patients. An accom-
panying medication guide informs patients of the 
potential risk of mental health problems including 
changes in mood, thinking, or behavior, as well as 
unexplained weight loss. Roflumilast is marketed 
by Forest Pharmaceuticals as Daliresp. 

The FDA has approved a new angiotensin II 
receptor antagonist, the eighth introduced to 
the American market. Azilsartan medoxomil is 
approved for the treatment of hypertension in 40 
mg and 80 mg once daily doses. The drug is touted 
as being more effective in lowering blood pressure 
than valsartan or olmesartan based on clinical 
trials. Like other angiotensin II receptor block-
ers, the drug will carry a box warning regarding 
pregnancy. Azilsartan is marketed by Takeda 
Pharmaceuticals as Edarbi.

Zostavax, Merck’s vaccine for the prevention of 
shingles, has been approved for use in individuals 
ages 50-59. It previously was approved only for 
those 60 and older. The approval was based on a 
placebo-controlled trial of more than 20,000 indi-
viduals 50-59 years of age. The vaccine reduced 
the risk of developing shingles in this group by 
approximately 70%.

The FDA has approved ipilimumab for the 
treatment of late stage (metastatic) melanoma. 
The drug is a monoclonal antibody that blocks 
cytotoxic T-lymphocyte antigen (CTLA-4). 
The approval was based on a single study of 
676 patients with melanoma who had stopped 
responding to other therapies. When compared 
to an experimental tumor vaccine, those receiving 
ipilimumab lived an average of 3.5 months longer 
(10 months vs 6.5 months). Autoimmune reactions 
were common including fatigue, diarrhea, rash, 
endocrine deficiencies, and colitis. Severe to fatal 
autoimmune reactions were seen in 13% of treated 
patients. Ipilimumab is manufactured by Bristol-
Myers Squibb and marketed as Yervoy.  �
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