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[INSIDE] 

THE RELATIONSHIP BETWEEN BLOOD PRESSURE AND CAR-
diovascular events remains controversial, es-

pecially in patients with coronary artery disease 
who may need increased pressures to have ade-
quate myocardial perfusion. Thus, Bangalore and 
colleagues analyzed data from the Pravastatin or 
Atorvastatin Evaluation and Infection Therapy 
(PROVE IT) trial to determine the relationship 
of blood pressure to cardiovascular outcomes in 
patients with acute coronary syndromes (ACS). 
Blood pressure was managed at the discretion of 
the patient’s physician. For this analysis, average 

blood pressure was calculated using all post-base-
line values until the end of the study or an event 
occurred. The main drug intervention results of the 
trial have previously been reported for the 4,162 
patients with ACS. All patients were divided into 
blood pressure groups in increments of 10mm/
Hg. The primary cardiovascular event outcome was 
reached in 24% of the patients. The relationship be-
tween blood pressure and these events exhibited a 
J- or U-shaped curve, with increased events at low or 
high systolic blood pressure. This relationship held 
in the raw data after adjustment for differences in 

Abstract & Commentary

New Study Supports More Appropriate  
Blood Pressure Levels for Post-ACS Patients 
 
By Michael H. Crawford, MD

Source: Bangalore S, et al. What is the optimal blood pressure in patients after acute coronary syn-
dromes? Relationship of blood pressure and cardiovascular events in the pravastatin or atorvastatin 
evaluation and infection therapy-thrombolysis in myocardial infarction (PROVE IT-TIMI) 22 trial.  
Circulation. 2010;122:2142-2151.
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baseline characteristics of the patient. 
Cardiovascular events were lowest, at a 
blood pressure of 136/85 mm Hg. The 
curve was flat between pressures of 110 
to 130 mm Hg systolic and 70 to 90 mm 
Hg diastolic. These findings were simi-
lar in the drug-treatment groups vs. the 
entire cohort. Examination of individual 
cardiovascular events showed that there 
were too few strokes (< 1%) to derive a 
meaningful relationship to blood pres-
sure. Separating the data by systolic and 
diastolic blood pressure did not change 
the results. So a low diastolic pressure 
was no worse than a low systolic pres-
sure for cardiac ischemic endpoints. The 
authors concluded that too low a blood 
pressure, especially < 110/70 mm Hg 
may be dangerous in post-ACS patients.

■ COMMENTARY
This study further supports the grow-

ing data that lower is not always better 
in blood-pressure control. That there is 
a J- or U-shaped curve with blood pres-
sure and mortality is obvious, the only 
argument is where the nadir is. The con-
ventional wisdom is that in high-risk in-
dividuals for cardiovascular (CV) events 
such as diabetics, the level should be at 
the lower end of the normal range, or 
< 120/80 mm Hg. However, the data to 
support this recommendation is sparse, 
and the recent ACCORD trial showed 
that there was no difference in CV events 
in type-II diabetes patients treated to a 
target systolic blood pressure of < 140 
vs. < 120 mm Hg. 

Several studies have shown simi-
lar results in more general high-risk 
populations. The Hypertension Opti-
mal Treatment study showed a nadir 
for CV events at about 145/85 mm 
Hg. The Framingham post-myocardial 
infarction study showed similar re-
sults, as did the International Vera-
pamil Trandolapril study and ON 
TARGET. Also, a recent Cochrane 
meta-analysis showed no difference 
in CV events with blood pressures of 
< 135/85 vs. 140-160/90-100 mm Hg.  
 

Thus, it seems we can return to the old 
standard of < 140/90 mm Hg, and not 
worry too much if we cannot quite get a 
patient below that level without adverse 
drug effects. 

Of course, this was an observational 
study that did not control medication use 
or set targets for blood pressure. There 
were major differences in the clinical 
characteristics of the different blood-
pressure groups. They attempted to cor-
rect for the obviously important differ-
ences such as age, but it is impossible 
to control for every factor, and there is 
always the possibility of unmeasured co-
morbidities influencing the results. Also, 
a relationship between blood pressure 
and events does not prove causation. In 
addition, there were more patients with 
blood pressures < 110mm Hg (about 
1,500) than with blood pressures > 140 
(about 600), and very few with pressures 
> 160 (63). So, the study was biased to-
ward finding problems with low blood 
pressures. Finally, the results are only 
applicable to ACS patients with tight 
lipid control, since this was the popula-
tion studied. 

The mechanism of this observed rela-
tionship, if it is causal, cannot be eluci-
dated from this study. However, analyses 
showed that it was not explained by pulse 
pressure. In fact, the ratio of myocardial 
infarction to stroke tended to increase at 
low diastolic pressures. This suggests that 
stroke is independent of pulse pressures. 
The likely reason myocardial infarcts in-
creased is the lowered coronary perfusion 
pressure anticipated with a low diastolic-
driving pressure in the coronary arteries, 
rather than the widened pulse pressure. 
Post-ACS patients would be expected to 
be especially vulnerable to reduced coro-
nary dividing pressure. The nadir for dia-
stolic pressure and CV events was 80-90 
mm Hg in this study and >130 mm Hg 
for systolic blood pressure. Thus, in post-
ACS patients, blood pressures nearer the 
140/90 normal upper limit may be the 
most appropriate.  ■ 
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NEW HIGH-SENSITIVITY CARDIAC TROPONIN ASSAYS DE-
tect blood levels in many patients with chronic 

heart failure or ischemic heart disease who do not 
meet clinical criteria for myocardial infarction. El-
evated levels in such patients have been shown to 
predict cardiovascular events. Thus, deFilippi and 
colleagues hypothesized that measurable high-sen-
sitivity cardiac troponin T levels (cTnT) in elderly 
ambulatory patients without a history of heart failure 
would predict new-onset heart failure or cardiovas-
cular death independent of traditional clinical risk 
factors, and that changes in cTnT over time also 
would be predictive. The 5,888 potential subjects 
age 65 or older came from the U.S. Multicenter Car-
diovascular Health Study, and were recruited in the 
early 1990s. The 4,221 subjects without a heart-fail-
ure history and with enough serum saved to measure 
cTnT at entry and 2-3 years later, were followed for 
a median of 12 years. cTnT � 3 pg/mL was detect-
able in 66% of the subjects. New-onset heart failure 
occurred in 30% and cardiovascular death in 26%. 
Higher cTnT levels were associated with many tra-
ditional risk factors such as history of vascular dis-
ease and ejection fraction, but not to race or weight. 
cTnT was weakly correlated with BNP and CRP. Af-
ter adjustments for clinical factors, the hazard ratio 
(aHR) of cTnT for new heart failure was 2.5 (95% 
CI 2-3) among those with the highest cTnT levels (> 
12 pg/mL) and 2.9 for cardiovascular death (2.4-3.6) 
compared to those with the lowest levels of cTnT. 
Increases in cTnT of > 50% on the second mea-
surement also increased heart-failure risk (aHR 1.6, 
1.3-2.0) and cardiovascular death (aHR 1.65, 1.35-
2.03). A decrease of < 50% was associated with a 
lower risk of heart failure (0.73, 0.54-0.97) and car-
diovascular death (0.71, 0.52-0.97). The addition of 
cTnT to clinical risk-factor models significantly, but 
modestly, improved risk prediction; differences in 
the area under the curve were 0.015 for heart failure 

and 0.013 for death. The authors concluded that in 
older subjects without known heart failure, initially 
elevated cTnT levels and increases in cTnT levels 
predicted the occurrence of heart failure and cardio-
vascular death. 

de Lemos and colleagues addressed similar is-
sues in a younger population of 3,546 randomly se-
lected subjects aged 30-65 years enrolled in the pop-
ulation-based Dallas Heart Study between 2000 and 
2002 and followed for 5-7 years. The endpoints of 
their study were cardiac MRI assessment of cardiac 
structure and function and mortality, as it related to 
five levels of high-sensitivity cTnT. The prevalence 
of detectable high-sensitivity cTnT was 25% in 
this population sample compared to 0.7% using the 
standard assay. If patients with known or suspected 
vascular disease (i.e., diabetics) were excluded, the 
prevalence was 16%. Detectable cTnT increased 
with age, being 58% in those between ages 60 and 
65 years. Also, men and black subjects had signifi-
cantly higher levels. MRI detected left ventricular 
hypertrophy, systolic dysfunction, and also chronic 
kidney disease increased with higher cTnT. In ad-
dition, all-cause mortality was higher as cTnT in-
creased. After adjustment for traditional risk factors, 
CRP and BNP, cTnT was independently associated 
with mortality (aHR 2.8, 1.4-5.2). Adding cTnT to 
an adjusted mortality model modestly increased risk 
prediction. The authors concluded that in a middle-
aged population, cTnT predicted structural heart 
disease and mortality.

■ COMMENTARY
These two studies demonstrate that this new high-

sensitivity assay is going to detect cTnT in up to 
two-thirds of patients without known vascular dis-
ease, a history of heart failure, or diabetes, as com-
pared to the standard assay, which will be positive 

ABSTRACT & COMMENTARY

Finding the Value of High-sensitivity Troponin Assays
 
By Michael H. Crawford, MD

Sources: deFilippi CR, et al. Association of serial measures of cardiac troponin T using a sensitive 
assay with incident heart failure and cardiovascular mortality in older adults. JAMA. 2010;304:2494-
2502; de Lemos JA, et al. Association of troponin T detected with a highly sensitive assay and cardiac 
structure and mortality risk in the general population. JAMA. 2010;304:2503-2512.
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in 1%-8% of such subjects. The positivity rate will 
increase with age, male sex, African descent, and 
the presence of cardiovascular disease. Detectable 
cTnT will be associated with death, structural heart 
disease, and the development of heart failure in a 
gradient fashion. In older subjects, a marked change 
in baseline levels will signal a change in the risk 
of cardiovascular events and death. In those with 
known stable ischemic heart disease, the detection 
of cTnT will approach 100%. As these high-sensi-
tivity assays are embraced by clinical laboratories, 
what will be the implications for clinicians?

Since troponin measurements are now the lynch-
pin of the diagnosis of acute myocardial infarction, 
the rate of false-positive diagnoses is bound to in-
crease, leading to a potentially dangerous, but cer-
tainly inappropriate application of further testing 
and treatment. On the other hand, the infrequent 
negative test should precipitate immediate discharge 
from the emergency department. 

In acute coronary syndromes without ECG ST 
segment elevation, a positive troponin puts the pa-
tient in a higher-risk category for severe coronary ar-
tery disease and subsequent ischemic events. Thus, 
a positive troponin usually leads to an invasive ap-
proach. Consequently, the number of patients with 
acute coronary syndromes treated invasively should 
increase with these assays. However, since most of 
these patients are treated invasively anyway, it may 
not make much difference in their management. 

Patients with atypical chest pain and other non-
ischemic causes of chest pain often get troponin 
measured, and positive results usually trigger at 
least a non-invasive cardiac evaluation. The num-

ber of such patients subjected to further evaluation 
likely will increase, which will increase healthcare 
costs for unclear gains.

The issue raised these by these two papers is 
whether a high-sensitivity cTnT measurement 
should be used as a preventative-medicine screen-
ing test. In order to answer this question, a pro-
spective study of the clinical value of cTnT for 
preventing cardiovascular events should be neces-
sary. Theoretically, you could use the information 
to plan the aggressiveness of your preventative 
measures. I am sure it would influence physi-
cian behavior, but it is unclear whether it would 
increase asymptomatic individuals’ compliance 
with prevention measures. Studies have shown 
that imaging studies, when shown to patients, do 
not influence their behavior much, but acute ill-
nesses requiring hospitalization do. It is unlikely 
that an obscure lab test would. Also, cardiac event 
rates are declining, and it may be difficult to prove 
that one lab test could influence them further. In 
addition, when added to clinical risk-factor mod-
els, especially those involving BNP, the incre-
mental gain from cTnT was modest. BNP also is 
a good predictor of mortality, and some have sug-
gested both be done for screening. 

Finally, the mechanism of elevated troponin lev-
els is not clear from these studies. In ischemic syn-
dromes, the origin of troponin seems obvious, but it 
is unlikely that 16%-66% of the general population 
has myocardial ischemia. Perhaps if we understand 
the mechanism of an elevated value, we would have 
a better idea of the value of the test in the general 
population.   ■ 

ABSTRACT & COMMENTARY

Omeprazole and Clopidogrel — 
Is There a Clinically Meaningful Interaction?
 
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: Bhatt, DL et al. Clopidogrel with or without omeprazole in coronary artery disease. N Engl J 
Med. 2010:363:1909-1917.
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GASTROINTESTINAL (GI) BLEEDING IS A MAJOR COM-
plication of dual anti-platelet therapy (DAPT) 

with aspirin and clopidogrel. Omeprazole reduces 
the risk of GI bleeding in this setting. However, stud-
ies of platelet function have suggested that omepra-
zole also may reduce the efficacy of clopidogrel-
mediated platelet inhibition. Whether this translates 
into an increase in ischemic events is controversial. 
Clinical-trial data are conflicting, with some studies 
showing increased cardiovascular events in patients 
on DAPT who also take omeprazole, compared to 
those who do not take omeprazole, but other stud-
ies are failing to show any association. However, to 
date, these studies have all been retrospective. Bhatt 
and colleagues report the first prospective, random-
ized, placebo-controlled trial to address this issue. 

 The study aimed to enroll approximately 5,000 
patients with coronary artery disease who were pre-
scribed DAPT with aspirin and clopidogrel but, due 
to withdrawal of sponsor funding, the trial stopped 
early. Only 3,873 patients were randomized to re-
ceive either omeprazole 20 mg daily vs. placebo, 
and the trial had both a GI primary endpoint and a 
cardiovascular primary endpoint. The GI primary 
endpoint was a combination of upper GI bleeding 
and reduction in hemoglobin of at least 2g/dL (or 
decrease of hematocrit by 10%), presumed to be 
due to upper GI bleeding, gastric or duodenal ul-
cer, gastric or duodenal erosions, obstruction, or 
perforation. The primary cardiovascular endpoint 
was a composite of cardiovascular death, myocar-
dial infarction, coronary revascularization, or isch-
emic stroke. Inclusion criteria were patients over 21 
years of age with coronary artery disease who were 
receiving aspirin and clopidogrel after presenting 
with either acute coronary syndrome or placement 
of a coronary stent. Exclusion criteria included pro-
longed hospitalization, the need for either shorter- 
or longer-term proton pump inhibitor (PPI) therapy, 
use of H2 blockers, misoprostol or sucralfate, pre-
existing erosive esophagitis, varices or previous gas-
tric surgery, oral anticoagulation, recent fibrinolytic, 
or prior clopidogrel use for > 21 days. 

Results: Baseline characteristics were well-
matched in the placebo and omeprazole groups, with 
mean age 69 years, two-thirds male, approximately 
50% positive for Helicobacter pylori, and 9% us-
ing NSAIDS. The omeprazole group had a signifi-
cantly lower rate of the primary GI endpoint (1.1% 
vs. 2.9%; p < 0.001); this included lower rates of GI 
bleeding. Importantly, the presence or absence of H. 
pylori and the use of NSAIDs made no difference to 

this outcome. All the components of the composite 
GI primary outcome were numerically higher in the 
placebo group. There was no difference between the 
placebo and omeprazole in the cardiovascular pri-
mary endpoint (54 events vs. 55 events; p = 0.98). 
This was consistent across all subgroups and all 
components of the composite endpoint. The rate of 
serious adverse events also did not differ between 
groups (10.1% vs. 9.4% in omeprazole and placebo 
groups, respectively; p = 0.48). The only difference 
in adverse events was a higher rate of diarrhea with 
omeprazole (3.0% vs. 1.8%; p = 0.01). The authors 
conclude that among patients receiving aspirin and 
clopidogrel, prophylactic use of a PPI reduced the 
rate of upper GI bleeding. There was no apparent 
cardiovascular interaction between clopidogrel and 
omeprazole, but they add that their results do not 
rule out a clinically meaningful difference in cardio-
vascular events due to the use of a PPI. 

■ COMMENTARY
There has been much discussion about the risks 

of GI bleeding with DAPT and the potential inter-
actions between clopidogrel and PPIs. Platelet-
function studies have suggested that PPIs interfere 
with the anti-platelet effect of clopidogrel. However, 
the clinical-event rates from post-hoc analyses of 
clinical trials have been conflicting about whether 
there is a clinically relevant interaction between 
these drugs. This prospective trial reassures us that 
omeprazole does indeed reduce GI bleeding in pa-
tients on DAPT. Furthermore, it does not suggest a 
clinically meaningful interaction between these two 
drugs, in terms of cardiovascular events. However, 
the authors point out that the observed event rate 
was lower than expected, and this reduces the power 
of the study. Thus, they do not consider this defini-
tive proof of a lack of interaction. This sentiment 
is echoed by the upcoming ACCF/AHA/ACG 2010 
Expert Consensus Document on the Concomitant 
Use of PPIs and Thienopyridines (in press). This 
document highlights the lack of evidence of a clini-
cal outcome from such a proposed interaction, but 
also acknowledges the biological plausibility that 
such an interaction may exist, particularly in some 
subgroups, such as poor metabolizers of clopido-
grel. They recommend individualizing the risks of 
GI bleeding vs. ischemic events in every patient be-
fore deciding on the use of PPIs, rather than pre-
scribing them to everyone. In those patients taking 
aspirin and clopidogrel who are at high risk for GI 
bleeding, it is reasonable to prescribe PPIs.
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POST-PERICARDIOTOMY SYNDROME (PPS) IS RELATIVELY 
common after cardiac surgery, and can result in 

life-threatening events, such as cardiac tamponade, 
increased length of stay, readmission to hospital, and 
significant patient discomfort. There is currently no 
accepted strategy to prevent its occurrence. Colchi-
cine has been demonstrated to effectively treat acute 
pericarditis, but its role in the prevention of PPS had 
not been fully elucidated. Imazio and colleagues, 
therefore, performed a multi-center, randomized, 
double-blind, placebo-controlled trial to test whether 
colchicine could prevent PPS. 

The authors enrolled 360 consecutive adult pa-
tients who had undergone cardiac surgery and ran-
domized them to receive either colchicine 1 mg twice 
daily for the first day followed by a maintenance 
dose of 0.5 mg twice daily in patients � 70kg and 
0.25 mg twice daily in those < 70kg (n = 180) vs. 
placebo (n = 180) starting on the third post-operative 
day. Exclusion criteria included patients with known 
liver or kidney disease, myopathy, blood dyscrasias, 
gastrointestinal disease, pregnancy, or lactation. PPS 
was diagnosed when two or more of the following 
five criteria were present: pleuritic chest pain, fever 
beyond the first post-operative week in the absence 
of infection, friction rub, pleural effusion, or a new 
or worsening pericardial effusion. The primary end-
point was the incidence of PPS at 12 months. Sec-
ondary endpoint was the combination of disease-re-
lated hospitalization, cardiac tamponade, constrictive 
pericarditis, and recurrent pericarditis. 

Results: Baseline demographics were well-
matched between the placebo and colchicine groups, 

with mean age 66 years and two-thirds of patients 
being male. Surgeries performed also were similar 
between groups, with the majority being coronary-
artery bypass graft surgery and/or valvular surgery. 
Colchicine significantly reduced the incidence of 
post-pericardiotomy syndrome at 12 months (8.9% 
vs. 21.1%, respectively; p = 0.002). The majority 
(85%) of PPS events occurred in the first 30 days. 
Colchicine reduced the incidence of the combined 
secondary endpoint (0.6% vs. 5.0%; p = 0.024). The 
rates of side effects (8.9% vs. 5.0%; p = 0.21) and 
drug withdrawal (11.7% vs. 6.7%; p = 0.145) were 
similar with colchicine and placebo, respectively, 
although there was a numerical trend toward more 
side effects with colchicine. There were five fewer 
hospitalizations in the colchicine group. The authors 
conclude that colchicine is safe and efficacious in the 
prevention of the PPS and its related complications, 
and may halve the risk of developing the syndrome 
following cardiac surgery.

■ COMMENTARY
In patients assigned to placebo, there was a 21.1% 

rate of PPS, and the most common presenting symp-
toms were pleural effusion, pericardial effusion, and 
chest pain. This may lead to significant patient mor-
bidity. The reduction in the incidence of PPS with 
colchicine has the potential to improve the patients’ 
experience following cardiac surgery, although there 
was no quality-of-life data reported. Colchicine is a 
cheap and relatively safe drug that has the potential 
to realize not only symptomatic benefits, but also 
significant cost savings by preventing readmissions; 

ABSTRACT & COMMENTARY

Colchicine Prevents Post-pericardiotomy Syndrome
 
By Andrew J. Boyle, MBBS, PhD

Source: Imazio M et al. Colchicine for the Prevention of the Post-pericardiotomy Syndrome (COPPS): A multicen-
tre, randomized, double-blind, placebo-controlled trial. Eur Heart J. 2010;31:2749-2754.

It is important to note that there may be important 
differences between PPIs in terms of their effects 
on cytochrome p-450 and, therefore, they may have 
different effects on clopidogrel metabolism. The re-
sults of the current study may not be generalizable 
to all PPIs. Conversely, there may be differences be-

tween clopidogrel and the newer P2Y12 inhibitors, 
such as prasugrel, and the current results may not 
necessarily apply to these new agents. Decisions re-
garding anti-platelet and PPI agents will need to be 
individualized for each patient.  ■
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OVER THE LAST TWENTY YEARS, THE PROPORTION OF 
cardiac-arrest victims in whom pulseless elec-

tric activity (PEA) is identified rather than asystole 
or ventricular fibrillation as the initial ECG finding 
has been increasing. In this report from The Oregon 
Sudden Unexpected Death Study, the clinical char-
acteristics and risk factors for out-of-hospital PEA 
are reported. The Oregon Sudden Unexpected Death 
Study is an ongoing prospective, epidemiologic study 
of out-of-hospital cardiac arrest in Portland, OR. 
Factors from each sudden cardiac-arrest (SCA) case 
are systematically recorded. These data include any 
known information about the patient’s prior cardiac 
history. This report includes data from 1,277 cases 
of adult SCA in whom resuscitation was attempted. 
The mean age was 65 years and 67% of the victims 
were male. The cardiac arrest had been witnessed 
by laypersons in 61% of patients, by first respond-
ers in 6% of patients, and was not witnessed in 33%. 
The mean response time from discovery of the SCA 
victim to arrival of the first responder was relatively 
short, 6.8 + 3.2 minutes. However, the response time 
was greater than 4 minutes in 73% of cases. The ini-
tial rhythm documented was PEA in 24.9% of cases, 
ventricular fibrillation or ventricular tachycardia (VT/
VF) in 47.8%, asystole in 25.5%, and other rhythms 
in 1.8%. SCA victims with PEA as their present-
ing arrhythmia were older than VT/VF cases by five 
years, and PEA was more common among women 
(37%) vs. men (26%). Blacks also were more likely 
to have PEA than whites or Asians. More patients 
with VT /VF had a witnessed cardiac arrest (72.2.%) 

compared to those with PEA (59.7%) or those with 
asystole (41.5%). Interestingly, there was no differ-
ence in response time between the PEA , VT/VF, and 
asystole groups. 

Several variables in the cardiac history were ex-
amined in the study group. Documented coronary 
artery disease and hyperlipidemia were more com-
mon in the VT/VF group than in the PEA or asystole 
groups. Pulmonary disease and syncope were consid-
erably more common in the PEA group. Multivariate 
regression models identified age, black race, history 
of syncope, and female gender as independent pre-
dictors of PEA vs. VT/VF. When patients with PEA 
were compared to those with asystole, a history of 
syncope again appeared to be more common. 

The authors concluded that age, black race, female 
gender, pulmonary disease, and syncope are risk fac-
tors for PEA in a cardiac arrest population. The rea-
son for this pattern remains unexplained.

■ COMMENTARY
This paper presents important epidemiological 

data about the electrical mechanisms responsible for 
a cardiac arrest. The major new finding is that a his-
tory of syncope is linked to PEA. As noted by the au-
thors, PEA is now seen as the presenting arrhythmia 
in one-quarter of SCA victims. These patients have 
a much worse prognosis compared to patients found 
to be in VT/VF. The authors identified a history of 
syncope as an independent predictor for PEA as the 
initial finding during cardiac arrest. The reason 

ABSTRACT & COMMENTARY
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By John P. DiMarco, MD, PhD 
Professor of Medicine, Division of Cardiology,  
University of Virginia, Charlottesville
Dr. DiMarco receives grant/research support from Medtronic, is a consultant for Medtronic, Novartis, and St. Jude,  

and is a speaker for Boston Scientific.

Source: Teodorescu C, et al. Factors associated with pulseless electric activity versus ventricular fibrillation. The 
Oregon Sudden Unexpected Death Study. Circulation. 2010; 122:2116-2122.

however, we are not presented with any cost-effec-
tiveness analysis. In addition, we are not told how 
long the colchicine was continued, on average, in this 
study. Because 85% of the cases occurred in the first 

month, it would seem reasonable that a one-month 
course of colchicine following cardiac surgery may 
reduce the incidence of PPS and improve patients’ 
experience.  ■ 



8 Clinical Cardiology Alert8 Clinical Oncology Alert

MANAGING EDITOR
Leslie Hamlin

EXECUTIVE EDITOR
Russ Underwood

EDITOR
Michael H. Crawford, MD
Professor of Medicine, Chief of 
Clinical Cardiology, University  
of California, San Francisco

EDITORIAL BOARD
Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, 
Interventional Cardiology,  
University of California,  
San Francisco

John P. DiMarco, MD, PhD 
Professor of Medicine, Division 
of Cardiology, University of 
Virginia, Charlottesville

EDITORIAL ADVISORY 
BOARD
Bernard J. Gersh, MD
Professor of Medicine, Mayo 
Medical School, Rochester, MN

Atillio Maseri, MD, FRCP
Institute of Cardiology, Catholic 
University, Rome, Italy

Gerald M. Pohost, MD
Professor of Medicine,  
University of Southern 
California, Los Angeles 

PEER REVIEWER
Ethan Weiss, MD
Assistant Professor of Medicine, 
Division of Cardiology and CVRI, 
University of California,  
San Francisco

QUESTIONS & COMMENTS:
Contact Leslie Hamlin,
Managing Editor,  
at (404) 262-5416 or email at
leslie.hamlin@achmedia.com
between 8:30 a.m. and 4:30 p.m. 
ET, Monday-Friday.

Cryo-ablation vs. 
Radiofrequency for AVNRT [IN FUTURE ISSUES] 

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

1. High-sensitivity cardiac 
troponin T levels are increased 
in _____% of apparently healthy 
subjects > 65 years old.

a. 16%
b. 26%
c. 46%
d. 66%
 

4. The use of protein-pump 
inhibitors with clopidogrel is:

a. a prohibited black-box FDA  
 warning.
b. completely safe.
c. malpractice.
d. controversial.
 

2. The relationship between 
cardiovascular events and blood 
pressure in post-ACS patients is:

a. an exponential rise of both.
b. a J- or U-shaped increase.
c. an exponential fall of both.
d. a flat line as blood pressure  
 rises

 

5. Pulseless electrical activity is 
often preceded by a history of:

a. angina.
b. dyspnea.
c. syncope. 
d. palpitations.

3. What prophylactic treatment 
can prevent pericarditis post-
cardiac surgery?
a.  Amiodarone
b.  Beta blockers
c. Colchicine
d.  Diltiazem

Answers: 1. (d); 2. (b); 3. (c); 4. (d); 5. (c)

for this is unclear. However, one might 
speculate that patients with PEA are more 
likely to have vascular collapse associated 
with cardiac arrest. Whether this is due 
to changes in autonomic nervous system 
function or to some other etiology is, at 
present, uncertain. There is some experi-
mental evidence that PEA, like syncope, 

may be related to parasympathetic over-
activity, and atropine is part of the regi-
men recommended for PEA in the current 
ACLS guidelines. Further data from pro-
spective epidemiologic surveys and pos-
sibly clinical trials will hopefully clarify 
these issues in the coming years.  ■



Dear Clinical Cardiology Alert Subscriber:

This issue of your newsletter marks the start of a new continuing medical education (CME)  
semester and provides us with an opportunity to review the procedures. 

Clinical Cardiology Alert, sponsored by AHC Media LLC, provides you with evidence-based 
information and best practices that help you make informed decisions concerning treatment 
options and physician office practices. Our intent is the same as yours - the best possible patient 
care.  

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

disease;

treat cardiac illness;

tests in the treatment of cardiac illness; and

Each issue of your newsletter contains questions relating to the information provided in that 
issue. After reading the issue, answer the questions at the end of the issue to the best of your abil-
ity. You can then compare your answers against the correct answers provided in an answer key in 
the newsletter. If any of your answers were incorrect, please refer back to the source material to 
clarify any misunderstanding. 

At the end of each semester you will receive an evaluation form to complete and return in an 
envelope we will provide. Please make sure you sign the attestation verifying that you have 
completed the activity as designed. Once we have received your completed evaluation form we 
will mail you a letter of credit. This activity is valid 24 months from the date of publication. The 
target audience for this activity includes emergency medicine and family physicians.

If you have any questions about the process, please call us at (800) 688-2421, or outside the 

262-5560. You can also email us at: customerservice@ahcmedia.com.

On behalf of AHC Media, we thank you for your trust and look forward to a continuing educa-
tion partnership.

Sincerely,

Valerie Loner
Director of Continuing Education
AHC Media LLC
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Have people with HTN 
reduced salt intake?

Source: Ayala C, et al. Actions taken to 
reduce sodium intake among adults with 
self-reported hypertension.  J Clin Hyper-
tens 2010;12:793-799.

THE MOST RECENT ADVICE FROM THE U.S. 
Department of Agriculture (2005) 

recommends that the general population of 
adults not consume > 2300 mg/day of so-
dium, and that persons with hypertension 
(HTN) consume � 1500 mg/day. In con-
trast to these recommendations, NHANES 
data from 2005-2006 indicate that U.S. 
adults consume essentially 1.5 times the 
recommended ceiling. One would hope 
that with all the health information avail-
able to consumers that persons with HTN 
would be particularly attuned to restricting 
their sodium intake, especially as aware-
ness and treatment of HTN have increased 
over the last two decades. 

The HealthStyles survey is sent annu-
ally to thousands of randomly selected 
homes in the United States by an interna-
tional research organization. Surveys in 
2005 (n = 6168) and 2008 (n = 7000) from 
non-pregnant adults who self-identified as 
hypertensive and also as having received 
advice from their clinician to reduce salt 
intake were analyzed for responses to 
questions about their sodium habits.

Over the 3-year interval, the percent-
age of adults who reported reading food 
labels increased from 49.1% to 53.0%; 
persons who reduced the amount of so-
dium in their diet increased from 48.3% to 
56.6%. Overall, women more often read 
food labels than men, and blacks more of-
ten than Hispanics or whites. 

Lifestyle intervention can have a mean-

ingful impact on an individual- or popula-
tion-wide basis. Although it is encourag-
ing to note that a majority of adults with 
HTN currently do read food labels for 
sodium content, and have reduced their 
sodium intake, there remains much room 
for more widespread adoption of such po-
tentially healthful habits.  �

The P450 system and 
CV outcomes with 
clopidogrel

Source: Pare G, et al. Effects of CYP2C19 
genotype on outcomes of clopidogrel treat-
ment. N Engl J Med 2010;363:1704-1714.

A GREAT DEAL OF CONTROVERSY HAS SUR-
rounded the clinical relevance of the 

P450 system and efficacy of clopidogrel. 
The basic story line is as follows: To re-
duce CV events in persons with atrial fi-
brillation or post-ACS, clopidogrel must 
reduce platelet aggregation. This inhibi-
tion of platelet aggregation (IPA) is de-
pendent not upon clopidogrel itself, but 
on a metabolite of clopidogrel, which is 
generated through the CYP2C19 pathway. 
In vitro, it is clear that genetic variations 
in CYP2C19 activity can impact IPA: 
Loss-of-function genetic alleles have been 
shown to produce reduced IPA in vitro. 
Similarly, things that block activity of the 
CYP2C19 system also reduce IPA in vi-
tro. End of story? Not so fast. 

Initial retrospective studies reported a 
concerning increase in events in person on 
clopidogrel who were concomitantly re-
ceiving CYP2C19-inhibiting proton pump 
inhibitors. Two subsequent prospective 
analyses, however, failed to demonstrate 
reduced efficacy when clopidogrel and 
PPI were used concomitantly. 

This study compared CV outcomes in 
post-ACS or atrial fibrillation subjects (to-
tal n = 5059) who had undergone genetic 
testing and been found to have a variety of 
genetic CYP2C19 loss-of-function vari-
ants. No meaningful impact of CYP2C19 
genotype upon CV outcomes (or bleeding 
risk) was found. 

For the time being, use of CYP2C19 
genotyping does not seem to help us de-
cide how to better provide IPA for our 
patients. Whether this reflects inaccuracy 
of currently available testing methods, 
recognition that other forces are at play 
beyond simple aggregation of platelets, or 
other as-yet undefined issues remains to 
be determined.  �

Risk assessment for 
bleeding during  
warfarin therapy

Source: Pisters R, et al. A novel user-friend-
ly score (HAS-BLED) to assess 1-year risk 
of major bleeding in patients with atrial fi-
brillation. Chest 2010;138:1093-1100.

THE CHADS2 SCORE HAS PROVEN TO BE VERY 
useful in stratifying risk of stroke for 

patients with atrial fibrillation (AF). The 
risk reduction for stroke provided by 
warfarin anticoagulation in AF is about 
66%. Yet, at lower baseline risks (e.g., 
CHADS2 score 0-1), the risk of bleeding 
starts to counterbalance stroke risk reduc-
tion. To date, there has been no compara-
bly simple tool to predict risk of bleeding 
while on warfarin. 

HAS-BLED incorporates seven readily 
available risk factors to predict bleeding 
risk from warfarin in persons with AF with 
the following number of points: hyper-
tension (1 point), abnormal renal/hepatic 
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function (1 point each), stroke (1 point), 
bleeding history/diathesis (1 point), labile 
INR (1 point), elderly > 65 (1 point), and 
drugs/alcohol use (1 point each). When-
ever the HAS-BLED score is greater than 
the CHADS score, bleeding risk may 
outweigh clinical benefit. Clinicians may 
want to consider refining their bleeding 
risk prediction for patients with potential 
indications for warfarin based upon the 
HAS-BLED stratification tool.  �

Coenzyme Q10 for  
Peyronie’s disease

Source: Safarinejad MR. Safety and ef-
ficacy of coenzyme Q10 supplementation 
in early chronic Peyronie’s disease. Int J 
Impot Res 2010;22:298-309.

PEYRONIE’S DISEASE IS AN UNCOMMON PE-
nile fibrotic disorder that most com-

monly affects young and middle-aged 
men. It is characterized by pain, deformi-
ty, or decreased capacity for intromission 
as a result of penile angulation. In contrast 
to chordee, the congenital abnormality in 
which ventral penile tissue defects pre-
vent full expansion of the underside of the 
penis, resulting in a downward curvature 
upon erection, Peyronie’s disease is an ac-
quired fibrosis of the penis, which results 
in thickened penile plaques that prevent 
full erection. In whatever area of the penis 
such fibrotic plaques occur, that area will 
be unable to achieve full dilation and erec-

tion, resulting in angulation of the penis. 
There is no uniformly effective treatment 
for Peyronie’s disease, although surgical 
correction is often effective.  

Fibrotic plaque analysis in Peyronie’s 
disease has demonstrated early oxidative 
inflammation, followed by creation of fi-
brotic scar. Since coenzyme Q10 has been 
shown to have antioxidant capacity, a clin-
ical trial of its efficacy in early Peyronie’s 
was intuitively appealing. 

Men with early Peyronie’s disease (n = 
186) were randomized to coenzyme Q10 
300 mg/day or placebo for 24 weeks. At 
trial end, there was a statistically signifi-
cant reduction in plaque size, penile cur-
vature, and improvement in sexual func-
tion in the active treatment group. Because 
coenzyme Q10 is a very well tolerated in-
tervention with no known serious adverse 
effects (there were no reported drug-relat-
ed adverse events or discontinuations), it 
offers a promising alternative for persons 
with Peyronie’s disease.  � 

Impact of using A1c to 
diagnose pre-diabetes

Source: Mann DM, et al. Impact of A1c 
screening criterion on the diagnosis of 
pre-diabetes among U.S. adults. Diabetes 
Care 2010;33:2190-2195.

THE DRAMATIC INCREASE IN TYPE 2 DIABE-
tes (DM2) seen in the last decade is 

predictably going to become even more 
evident: Although 24 million Americans 
currently have DM2, more than twice as 
many have pre-diabetes (p-DM2). Histori-
cally, persons with p-DM2 who are un-
treated progress to frank DM2 at a rate of 
7%-10% per year.  

Until 2010, p-DM2 was diagnosed 
based upon the presence of either impaired 
fasting glucose (IFG), impaired glucose 
tolerance (IGT), or both. Since 2010, the 
ADA has indicated that an A1c of 5.7%-
6.4% qualifies as p-DM2. This tool has 
been welcomed by the primary care com-
munity because it does not require fasting, 
and can be obtained during any routine of-
fice visit. The limitation of A1c, however, 
is that it does not necessarily capture all the 
persons who would have been identified 
had either a fasting blood glucose or post-
prandial glucose (or both) been obtained; 
data from NHANES indicate that a sub-
stantial number of persons with IFG will 

not have an abnormal A1c, and vice versa. 
For instance, of 51.7 million NHANES 
subjects with IFG, only 23 million have an 
A1c that meets p-DM2 criteria. 

All of the diagnostic markers for 
p-DM2 are used in an effort to identify the 
pathophysiologic derangements at a point 
in time where intervention might change 
disease progression. IFG, IGT, and A1c 
identify overlapping, but not identical, 
populations. Because clinicians will com-
monly have access to fasting glucose lev-
els obtained concomitantly with other labs 
(e.g., CMP), it appears that few cases of 
p-DM2 will be missed by utilizing an A1c 
measurement.  �

Should tiotropium be 
a maintenance asthma 
medication?

Source: Peters SP, et al. Tiotropium bro-
mide step-up therapy for adults with un-
controlled asthma. N Engl J Med 2010;
363:1715-1726.

TRADITIONAL MAINTENANCE PHARMACO-
therapy for persistent asthma includes 

inhaled corticosteroids (ICS), leukotriene 
modulators, and—when used concomi-
tantly with ICS—long-acting beta agonists 
(LABA). Except for the acute care setting, 
anticholinergic treatment, like tiotropium 
(TIO) has been generally thought of as a 
treatment for COPD rather than asthma. 

Peters et al performed a double-blind, 
crossover trial in asthmatics (n = 210) 
who were poorly controlled on ICS alone. 
As add-on treatment, patients were ran-
domized to tiotropium (ICS + TIO), the 
long-acting beta agonist salmeterol (ICS + 
LABA), or a doubling of ICS (ICS + ICS). 

ICS + TIO was found to be superior to 
ICS + ICS for morning peak expiratory 
flow (the primary endpoint of the trial). 
ICS + TIO was demonstrated to be non-
inferior to ICS + LABA for morning peak 
expiratory flow, prebronchodilator FEV1, 
and proportion of asthma-control days (the 
secondary endpoint of the trial). These re-
sults support the consideration of TIO as a 
maintenance medication for asthma when 
used in conjunction with ICS. Because 
the study duration was brief (14 weeks), 
the durability of anticholinergic treatment 
for asthma—for instance, is TIO useful in 
preventing asthma exacerbations?—re-
mains to be determined.  �
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Rivaroxaban: Another Warfarin Replacement
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In this issue: Rivaroxaban may be dabigatran’s 
first competitor; a new way to measure non-adher-
ence to medication therapy; FDA Actions. 

Another Warfarin  
Replacement on Horizon

Just as Boehringer Ingelheim begins marketing 
dabigatran (Pradaxa®) as a replacement for war-
farin, a competitor drug may be on the horizon. 
As reported at the American Heart Association 
(AHA) meetings in November, rivaroxaban, an 
oral drug factor Xa inhibitor, is as effective as 
warfarin at preventing stroke and blood clots in 
patients with nonvalvular atrial fibrillation. 

The ROCKET AF study (Stroke Prevention 
Using the Oral Direct Factor Xa Inhibitor 
Rivaroxaban Compared With Warfarin in Patients 
with Nonvalvular Atrial Fibrillation) looked at 
more than 14,000 patients with atrial fibrillation. 
Patients were randomized to warfarin or rivaroxa-
ban (20 mg/day). The time in therapeutic range for 
warfarin was 57.8%. With a primary endpoint of 
stroke and non-CNS systemic embolism, rivaroxa-
ban was associated with a rate of 1.71 events per 
100 patient-years vs 2.16 for warfarin (P = 0.015 
for superiority and P < 0.001 for non-inferiority). 
On an intention to treat (ITT) basis, event rates 
were 2.12 for rivaroxaban vs 2.42 for warfarin  
(P = 0.117). There were 55 intracranial bleeds 
with rivaroxaban compared with 84 with warfarin 
(P = 0.019). Rivaroxiban also showed numerically 
fewer MIs (0.91 vs 1.12 per 100 person-years; 
P = 0.12). All-cause mortality was 1.87 in the 
rivaroxaban group vs 2.21 in the warfarin group  
(P = 0.073). In the ITT analysis, mortality was 
4.52 vs 4.91 (P = 0.152), respectively. 

This study (presented at the American Heart 
Association Scientific Sessions; Chicago, IL; Nov. 
15, 2010) was the seventh Phase III trial in the 
development of rivaroxaban, with other stud-
ies evaluating the drug for prevention and treat-
ment of venous thromboembolism, indications 
that Bayer and Johnson & Johnson have already 
filed with the FDA. It is also expected that a new 
drug application will be filed soon for the preven-
tion of stroke in patients with nonvalvular atrial 
fibrillation. Like dabigatran, rivaroxaban requires 
no monitoring and has few drug interactions. 
Rivaroxaban has the advantage of being dosed 
once a day compared to twice-daily dosing for 
dabigatran.  �

Non-adherence: A New Way to Measure
A new study examines drug adherence in an 

interesting way — by looking at the rate of pre-
scriptions abandoned at the pharmacy. Traditional 
non-adherence studies have looked at refill rates, 
pill counting, and patient reports of medication 
use. But prescriptions abandoned at the pharmacy 
represent a potential opportunity to intervene and 
improve adherence at the very onset of the pre-
scribing process. 

Researchers used the CVS pharmacy database 
to evaluate more than 10 million prescriptions 
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filled by more than 5 million patients. The overall 
abandonment rate was 3.27%, although nearly 
half of those were eventually filled by the same 
drug or a similar drug within 30 days. Not sur-
prisingly, patients were least likely to abandon 
opiate prescriptions, and were most likely to 
abandon expensive prescriptions. Prescriptions 
with a copayment of $40-$50 and those with a 
copayment of more than $50 were 3.4 times and 
4.68 times more likely to be abandoned, respec-
tively, than prescriptions with no copayment (P < 
0.001 for both comparisons). New users of medi-
cations were more likely to abandon prescriptions 
than prevalent users, and prescriptions that were 
delivered to the pharmacy electronically were 1.64 
times more likely to be abandoned than those that 
were not electronic (P < 0.001); however, they 
were unable to determine whether written pre-
scriptions were never delivered to the pharmacy 
by patients. 

The authors concluded that prescription aban-
donment represents an important opportunity to 
intervene and improve adherence (Ann Intern Med 
2010;153:633-640). An accompanying editorial 
points out that the rate of abandonment in this 
study was actually quite low. Others studies have 
suggested that 17%-20% of patients do not pick 
up new prescriptions, and 8% of patients’ pre-
scriptions are denied by health plans. Physicians 
and pharmacists are urged to remain mindful 
that costs are an important barrier to adherence 
and that lower cost alternatives should be pre-
scribed “whenever feasible” (Ann Intern Med 
2010;153:680-681).  �

FDA Actions
The FDA has asked the manufacturers of pro-

poxyphene-containing pain medications (Darvon®, 
Darvocet®, and generics) to withdraw them from 
the market. The withdrawal is based on new data 
showing the drugs are associated with serious and 
fatal heart arrhythmias. Health care profession-
als are advised to stop prescribing propoxyphene 
and patients are asked to contact their health 
care providers to discuss switching to other pain 
medications. Propoxyphene has been the target of 
consumer groups for more than 30 years because 
of evidence of poor efficacy in treating pain and a 
high level of side effects including falls.  �

The FDA has approved duloxetine (Cymbalta®) 
for the treatment of chronic musculoskeletal pain. 
Duloxetine, a serotonin-norepinephrine reuptake 
inhibitor, was previously approved for treating 

depression, generalized anxiety disorder, diabetic 
neuropathy, and fibromyalgia. The new indica-
tion for musculoskeletal pain includes low back 
pain and osteoarthritis. The expanded indication 
was based on the results of four double-blind, pla-
cebo-controlled trials, which showed that patients 
treated with duloxetine had significantly greater 
pain reduction than those patients treated with 
placebo. Duloxetine is marketed by Eli Lilly and 
Company.  �

The FDA has approved lurasidone for the treat-
ment of schizophrenia in adults. The drug is clas-
sified as an atypical antipsychotic, and like other 
drugs in this class, carries a boxed warning regard-
ing an increased risk of death associated with 
off-label use to treat behavioral problems in older 
adults with dementia. Common adverse reactions 
include drowsiness, feelings of restlessness, nausea, 
agitation, and Parkinsonian symptoms such as bra-
dykinesia, tremor, and muscle stiffness. Lurasidone 
will be marketed by Sunovion Pharmaceuticals as 
Latuda™.  �

The FDA has approved a new injectable 
cephalosporin, ceftaroline, to treat community-
acquired bacterial pneumonia (CABP) and bac-
terial skin infections, including those caused 
by methicillin-resistant Staphylococcus aureus. 
Ceftaroline was approved based on data from 
four studies that showed the drug to be as effec-
tive as ceftriaxone for the treatment of CABP 
and as effective as vancomycin plus aztreonam 
for the treatment of acute bacterial skin and skin 
structure infections. The recommended dose for 
patients with normal renal function is 600 mg 
given as a one-hour IV infusion every 12 hours. 
Ceftaroline is marketed by Forest Laboratories as 
Telflaro™.  �

The FDA’s Vaccines and Related Biological 
Products Advisory Committee has recommended 
an expanded indication for Gardasil®, Merck’s 
quadravalent human papillomavirus vaccine to 
prevent anal intraepithelial neoplasia and anal can-
cer in males and females ages 9-26. The approval 
was based on a phase III double-blind, placebo-
controlled trial in which more than 4000 males 
were randomized to receive the three-dose vaccine 
or placebo. There was a significant reduction in 
the rate of anal intraepithelial neoplasia or anal 
cancer, especially in men who have sex with men. 
The vaccine is already approved for prevention of 
genital warts and cervical, vulvar, and vaginal can-
cer in females ages 9-26 and prevention of genital 
warts in males ages 9-26.  �


