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Treatment of cardiovascular disease continues to empha-
size pharmacologic anti-platelet therapy. The platelet is the tar-

get of many medications, as thrombosis is an extremely common
problem, resulting in acute coronary syndromes, cerebral vascular
events, and conditions such as atrial fibrillation. Many efforts are
underway to develop reliable and effective antiplatelet agents that
have a minimal risk for bleeding. Prasugrel (Pras), not yet approved
by the FDA, is a potent thienopyridine that acts as a prodrug similar
to clopidogrel; both require conversion to an active metabolite before
binding to the platelet receptor P2Y12. The TRITON-TIMI 38 trial
is a phase III study in ACS patients undergoing scheduled percuta-
neous coronary intervention (PCI); almost all had an angioplasty; a
small percentage had bypass surgery. Pras was compared to clopido-
grel in this large randomized study, testing the hypothesis whether
inhibition of adenosine diphosphate induced platelet aggregation
with Pras would be more beneficial and/or safer than clopidogrel.
The study also was designed to establish dose response relationships
between the two drugs, particularly in terms of variability of effec-
tiveness.

Wiviott and colleagues enrolled 13,608 patients with ACS who
were scheduled to receive PCI or had undergone cardiac catheteriza-
tion. Of the enrolled patients, three-quarters had non-ST segment ele-
vation MI or moderate-to-high risk unstable angina; 25% had an ST
elevation MI (3500 patients). Study drug therapy included a loading
dose of Pras 60 mg, or 300 mg of clopidogrel in those who had a PCI.
Decisions about cardiac catheterization and angioplasty were left to
the discretion of the physician. Patients who had PCI received main-
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tenance dosing with Pras or clopidogrel, 10 and 75
mg/day, respectively. All patients were on aspirin. Mean
study interval was 6-15 months. The primary efficacy end
point was a composite of death from CV causes, nonfatal
MI, or nonfatal stroke during follow-up. Secondary end
points at one month and 90 days included the primary
composite, as well as death from CV causes, nonfatal MI,
urgent target vessel revascularization, stent thrombosis,
and a composite of multiple cardiovascular events. TIMI
bleeding rates were assessed in all patients; major bleed-
ing had to be unrelated to coronary bypass surgery. Study
centers included 707 sites in 30 countries, with treatment
between November 2004 and January 2006; the mean
duration of therapy was 14.5 months. Half the patients
received at least one drug- eluting stent, and virtually all
patients had a PCI at the time of randomization.

Results: There was a major reduction in risk of the
primary end point in the unstable angina/NSTEMI
group in the Pras cohort of 18% (P = 0.002). In the ST
elevation cohort, there was a 21% reduction in risk in
Pras patients. Overall, 12% of the clopidogrel patients
had a primary end point compared to 9.9% in the Pras
group, resulting in a 19% reduction, P <0.001. Similar
findings were noted at 3 days and persisted throughout
follow-up. From day three to the completion of the
study, the primary end point had occurred in 6.9% of
clopidogrel patients vs 5.6% of Pras subjects, hazard
ratio 0.80, P = 0.003. The major component of benefit
was acute myocardial infarction, reduced by 2.3% in

Pras Subjects (7.4%) vs clopidogrel (9.7%). There was
no difference in the rate of stroke or cardiovascular
death. Also, Pras showed superior efficacy in major
prespecified subgroups, without significant interac-
tions. Benefit with Pras, with regard to the primary end
point, was found both with and without glycoprotein
IIB-3A receptor antagonist therapy (21% reduction in
risk). Diabetics tended to have a greater benefit with
Pras, 12.2% patients vs 17% in clopidogrel patients. In
10,500 patients without diabetes, the primary end point
was greater in the clopidogrel group by 14%, P = 0.02.
Significant reductions with Pras were seen for all the
prespecified secondary end points, including early tar-
get vessel revascularization. Pras was beneficial for
cardiovascular death, non-fatal MI, non-fatal stroke,
rehospitalization for ischemia, and stent thrombosis.
Bare metal stent subjects had a 52% reduction in haz-
ard ratio P < 0.001 compared to patients who had at
least one DES, hazard ratio of 0.43, P < 0.001.

The safety profile of Pras was not as good as clopi-
dogrel, with greater bleeding risk. Major bleeding was 
.8% with clopidogrel vs 2.4% Pras. Life-threatening
bleeds in Pras patients were also higher, 1.4% vs 0.9%,
and fatal bleeding was greater in Pras patients, 0.4% vs
0.1%. Instrumentation-related bleeding and non-fatal,
life-threatening bleeding were greater with Pras, as
were all major and minor hemorrhages. Nevertheless,
Wiviott et al concluded that there was a net clinical
benefit favoring Pras (13.9% vs 12.2%), with a hazard
ratio of 0.87, P = 0.004. Intracranial hemorrhage, or
procedural bleeds, was greater in clopidogrel patients,
2.4 oz vs 2.2%. Wiviott et al state “as a result of the dis-
cordance between the efficacy result and the safety
results, extensive subgroup analyses were carried out.”
Three groups of patients were noted to have a different
risk profile than the main cohort; these include previ-
ous stroke or TIA; patients greater than 75years; and
patients weighing less than 60 Kg. None of these
groups had benefit from Pras, and clopidogrel patients
had lower rates of complications. There was “. . . sig-
nificant harm from Pras among patients with a history
of cardiovascular events.” However, in individuals who
had none of these three risk factors, the risk gradient
favored Pras by 26%, P < 0.001. Thus, Wiviott et al
found a “substantially favorable net clinical benefit
from the use of Pras.”

Wiviott et al conclude that a 60 mg loading dose
reduced multiple cardiovascular outcomes in patients
with ACS, with a “significant 2.2% absolute reduction
in the rate of the primary efficacy end point of fatal
and nonfatal cardiovascular causes and nonfatal MI

2 January 2008

Clinical Cardiology Alert, ISSN 0741-4218, is published
monthly by AHC Media LLC, 3525 Piedmont Rd., NE, Bldg.
6, Suite 400, Atlanta, GA 30305.

SENIOR VICE PRESIDENT/GROUP PUBLISHER:
Brenda Mooney.
ASSOCIATE PUBLISHER Lee Landenberger.
MANAGING EDITOR: Leslie Hamlin.
MARKETING PRODUCT MANAGER:
Shawn DeMario.

GST Registration Number: R128870672.

Periodicals postage paid at Atlanta, GA.

POSTMASTER: Send address changes to Clinical 
Cardiology Alert, P.O. Box 740059, Atlanta, GA 30374. 
Copyright © 2008 by AHC Media LLC. 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 profession-
als, to stimulate thought, and further investigation. It
does not provide advice regarding medical diagnosis or
treatment for any individual case. It is not intended for
use by the layman.

Subscriber Information

Customer Service: 1-800-688-2421
Customer Service E-Mail: customerservice@ahcmedia.com

Editorial E-Mail: jennifer.corbett@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. For pricing infor-

mation, please call Tria Kreutzer at (404) 262-5482.

Canada

Add GST and $30 shipping.

Elsewhere

Add $30 shipping.

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

AHC Media LLC 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.

Questions & Comments
Leslie Hamlin, 

Managing Editor, at (404) 262-5416 or
e-mail at leslie.hamlin@ahcmedia.com between 

8:30 a.m. and 4:30 p.m. ET, Monday-Friday.



and stroke. Rates of ischemic events were reduced by
24%, with an absolute reduction of 2.3%.

■■ COMMENTARY 
The Triton-Timi 38 data are comparable to a number

of  studies indicating a significant reduction in ischemic
events with aspirin, thienopyridines, and glycoprotein
2B-3A receptor antagonists, all of which have also
demonstrated increased bleeding rates. In the CURE
trial, the odds of major bleeding was increased by 38%,
and in the Antithrombotic Trials Collaboration, aspirin
increased major bleeding risk by 60%. In the present
study, major hemorrhage was increased by 32% with
Pras and there was “an increase in the rate of life threat-
ening bleeding with Pras, including an increase in fatal
major hemorrhage.” Subgroup analyses of stroke
patients, the elderly, and individuals weighing less than
60 Kg are of interest and require further exploration. It
is noteworthy that patients with a prior stroke clearly
did worse and had more frequent intracranial bleeding.
Nevertheless, the “large majority of patients without
any of these risk factors had a significant net clinical
benefit with the Pras regiment study,” with a hazard
ratio of 0.80, P < 0.001. 

Wiviott et al underscore prior data that with Pras,
comparable dosage has been shown to “generate high-
er and more consistent levels of active metabolite than
treatment with approved doses of clopidogrel,” result-
ing in higher levels of mean inhibition of platelet
aggregation, lower inter-patient variability, and fewer
patients considered to have hyporesponsiveness.”
Wiviott et al note a “more rapid onset of an intra-
antiplatelet effect with Pras” and a continued benefit of
platelet inhibition with a higher than standard loading
dose of clopidogrel. Pras 60 mg “has been shown to
result in greater inhibition of platelet aggregation than
use of clopidogrel (600/75 mg) in patients with chron-
ic CAD.” The data confirm a significantly greater inhi-
bition of platelet aggregation with Pras. 

The final conclusion is that the hypothesis of
enhanced oral P2Y12 inhibition has been supported by
doses used in this study, however, with an increase in
major bleeding. Wiviott et al do not provide an algo-
rithm for safe use of Pras or Clopidogrel and suggest
that “clinicians need to weigh the benefits and risk of
intensive inhibition of platelet aggregation.”

An editorial by Bhatt supports the belief that TRI-
TON-TIMI38 confirms the concept that increased
platelet inhibition is associated with greater suppres-
sion of clinical events in ischemic heart disease
patients. He points out that this study had more fatal

events from anti-platelet therapy, more than has been
seen in the other large trials. He asks, “how then, is the
clinician to decide which agent to use? There is not one
easy answer to this question.”

This very large trial appears to be a role model of
outstanding clinical research, with careful description
of patients, close patient follow-up, and consistent
results between the two antiplatelet drugs. At the time
of this writing, it is not known whether Pras will be
approved for marketing; but if so, it clearly provides
the cardiologist with another arrow in the quiver for
treatment of acute coronary syndrome. It is clear that
patients with known or suspected cerebral vascular
disease should not be given Pras, and individuals with
a small body mass also should be guarded against
receiving standard doses of either clopidogrel or Pras.
Diabetics did well in this study, but elderly patients did
not. Wiviott et al’s suggestion that patients should be
carefully selected before choosing a thienopyridine
seems a bit unrealistic, as Pras is not available, and
that sufficient discussion needs to take place regarding
guidelines for use of more potent antiplatelet therapy.
Certainly one consideration should be the dose of Pras.
If one looks at the Kaplan-Meier curve, it is immedi-
ately clear that the major events occurred extremely
early in the trial, with a very rapid upslope for both
Clopidogrel and Pras. It does seem appropriate, then,
that studies with Pras at a lower loading dose than 60
mg and a lower daily dose should be tested. While it is
clear that Pras is more potent than clopidogrel, these
are rather arbitrary doses, including the 60 mg Pras
loading dose which has not been tested adequately for
safety and efficacy, other than in this study. The issue
is whether lowering the dose of Pras will maintain its
outstanding vascular protective actions, with less
bleeding and no loss of efficacy. The loading dose of
clopidogrel of 300 mg is also a potential culprit in that
many events were very early and presumably occurred
in and around the time of peak concentrations of the
drug. The same can be said about Pras, although we
have no prior clinical data to help us analyze this
phenomenon.

Finally, it should be recognized that the results of
this trial are very robust, with respect to reduction of
hard cardiovascular end points when the more potent
thienopyridine is used. This is not an academic mat-
ter; the benefits from Pras are consistent, but bleed-
ing is a big problem. It, therefore, behooves clini-
cians and investigators to untangle the dosing knot as
rapidly as possible.   ■
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Warfarin vs Clopidogrel Plus
Aspirin for Atrial Fibrillation
A B S T R A C T  &  C O M M E N T A R Y

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

and Guidant.

Source: Hohnloser SH, et al. Incidence of stroke in paroxys-
mal versus sustained atrial fibrillation in patients taking oral
anticoagulation or combined antiplatelet therapy: An
ACTIVE W substudy. J Am Coll Cardiol. 2007;50:2156-2161.

The atrial fibrillation clopidogrel trial with
Irbesartan for Prevention of Vascular Events

(ACTIVE W) is a noninferiority trial comparing antico-
agulation with warfarin to therapy with aspirin plus
clopidogrel for stroke prevention in patients with atrial
fibrillation. ACTIVE W enrolled 6706 patients and is
the largest atrial fibrillation anticoagulation trial com-
pleted to date. Patients in ACTIVE W could have either
paroxysmal atrial fibrillation or sustained (ie, persistent
or permanent) atrial fibrillation. ACTIVE W was halted
when warfarin anticoagulation was observed to be supe-
rior to aspirin and clopidogrel. In this paper, Hohnloser
and colleagues look at the stroke rates in paroxysmal
vs other types of atrial fibrillation and examine the
effects of anticoagulation in these subsets.

In ACTIVE W, 1202 patients had paroxysmal atrial
fibrillation, 891 patients had persistent atrial fibrillation,
and 4604 had permanent atrial fibrillation. In this paper,
the patients with persistent or permanent atrial fibrillation
were analyzed together as a sustained atrial fibrillation
group. Patients with paroxysmal atrial fibrillation were
slightly younger, had a shorter history of atrial fibrilla-
tion, more commonly had hypertension as their primary
cardiac diagnosis, and had less valvular disease, heart
failure, and diabetes compared to ACTIVE W patients
with sustained atrial fibrillation. Their mean CHADS 2
risk score was also lower (1.79 ± 1.03 vs 2.04 ± 1.12).

During a median follow-up of 1.3 years, there were
25 strokes and 4 non-CNS systemic embolic events
among the 1202 patients with paroxysmal atrial fibrilla-
tion, compared with 136 strokes and 20 non-CNS sys-
temic embolic events in the 5495 patients with sustained
atrial fibrillation. This yields an embolic event rate of 2.0
per 100 patient years in patients with paroxysmal atrial
fibrillation compared with 2.2 in patients with sustained

atrial fibrillation (relative risk 0.87, 95% confidence
interval 0.59 to 1.30, P = 0.50). After adjusting for base-
line variables, the relative risk was 0.94. There was no
difference in the incidence of stroke and non-CNS sys-
temic embolism according to treatment allocation, based
on the type of atrial fibrillation. Oral anticoagulation was
superior to clopidogrel plus aspirin for the prevention of
stroke and non-CNS embolism in both types of atrial fib-
rillation. The relative risk for stroke or non-CNS sys-
temic embolism was 2.09 in the aspirin plus clopidogrel
group among those with sustained atrial fibrillation and
1.61 among those with paroxysmal atrial fibrillation. 
Bleeding rates were higher on clopidogrel and aspirin,
but there was no difference in bleeding rates based on the
pattern of atrial fibrillation.

Hohnloser et al concluded that patients with paroxys-
mal and sustained atrial fibrillation have similar risks for
stroke and non-CNS embolism, and that oral anticoagu-
lation is more effective than antiplatelet therapy in both
types of atrial fibrillation.

■■ COMMENTARY
The prior evidence for recommendations of anticoag-

ulation in patients with paroxysmal, as opposed to sus-
tained, atrial fibrillation are based on only a small num-
ber of patients in randomized clinical trials. These trials
used an older definition of paroxysmal atrial fibrillation
and were conducted almost 20 years ago. Since then,
stroke rates in all patients with atrial fibrillation has
declined, with the decline possibly due to better therapy
of hypertension and associated conditions. In this paper,
however, Hohnloser et al show that paroxysmal atrial
fibrillation, using a current definition, carries the same
risk for stroke as does sustained atrial fibrillation, at
least in patients with enough atrial fibrillation to warrant
entry into the trial.

The major questions in dealing with patients with
paroxysmal atrial fibrillation is the lower limit of frequen-
cy or duration of atrial fibrillation that is required to
increase the risk of stroke. This paper shows that paroxys-
mal or self-terminating episodes have approximately the
same prognostic significance as sustained episodes, but
the paper does not provide a true estimate of atrial fibril-
lation burden in these patients. It is still unknown whether
patients with only rare or very short episodes are also at
increased risk. In clinical practice, an estimate of total atri-
al fibrillation burden is impossible in most patients since
it is well recognized that silent episodes of atrial fibrilla-
tion are frequent. There is, however, a study ongoing that
is using pacemaker memory to document the prevalence
of symptomatic and asymptomatic runs of atrial fibrilla-
tion and correlate this with the risk for stroke.   ■
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Carotid Disease and CABG
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Van der Heyden J, et al. Staged carotid angioplasty
and stenting followed by cardiac surgery in patients with
severe asymptomatic carotid artery stenosis: Early and long-
term results. Circulation. 2007;116:2036-2042.

The management of patients with significant
carotid artery disease, who need coronary artery

bypass surgery (CABG), especially if the carotid dis-
ease is asymptomatic, is controversial. In the absence
of randomized trials, this report of carotid artery
stenting followed by CABG in 356 patients with
severe asymptomatic carotid disease is of interest.
Asymptomatic was defined as no ipsilateral cerebral
event in 4 months, and significant carotid disease was
defined as > 80% luminal diameter reduction.
Exclusion criteria included severe diffuse carotid ath-
erosclerosis, chronic total occlusions, and long preoc-
clusive lesions (sting sign). The primary end point
was death and stroke for 30 days post CABG; second-
ary end points included myocardial infarction (MI).
CABG was scheduled 14 to 30 days post carotid
stenting, and aspirin and clopidogrel were discontin-
ued 5 days before surgery, if possible.

Carotid stenting was successful in 98% of the
patients. Death or stroke occurred in 5%; MI in 2%.
Distal protection devices were used in 40% of
patients. Periprocedure events were less within dis-
tal protection (2.2 vs 3.8%), but the difference was
not statistically significant (P = .50). Between
carotid stenting and CABG (mean 22 days), there
was one death due to arrhythmias, 2 MIs, 5 episodes
of unstable angina, 5 ipsilateral strokes (one severe),
and 8 transient ischemic attacks. In the 3% of
patients who had non-fatal cerebral events following
CABG, carotid duplex ultrasound showed good stent
apposition without in-stent restenosis or thrombosis.
One patient died of cerebral hemorrhage. Van der
Heyden et al concluded that the favorable periproce-
dural and 30-day results of carotid stenting in
asymptomatic carotid stenosis patients before
CABG suggest that this may be an attractive alterna-
tive treatment for patients with combined carotid and
coronary artery disease.

■■ COMMENTARY
Management of the patients with concomitant

carotid and coronary artery disease is challenging,
and there is no clearly preferable approach. Much
debate in the past has revolved around when to do
carotid endarterectomy (CEA): before, with, or after
CABG. After CABG never gained much traction in
the past because of the risk of going into cardiopul-
monary bypass with significant carotid disease. Older
data suggest about a 15% stroke rate with CABG
when carotid lesions are > 80%. However, with off-
pump surgery, this tactic could be more acceptable.
Most of the debate has centered around CEA before
or with CABG. Non-randomized experience shows an
average MI rate of 3.6% for synchronous surgery and
6.5% for staged procedures, but this difference could
be explained by selection biases; sicker patients were
selected for a staged approach. The carotid stenting
followed by CABG approach would seem competitive
based on this study, where the MI rate was 2% and the
death or stroke rate was 5%. Only a randomized trial
could effectively answer this question, but may never
be done.

The long-term survival for up to 5 years in this
study was 76%, and freedom from death or stroke
was 71%. These data are pretty good for patients
with significant carotid and coronary disease.
Interestingly, survival was better in women (84%).
Also, age > 80 years was associated with a higher
risk of a cerebral event. Repeat stenting or CEA was
infrequent, and in those with cerebral events, no
restenosis or thrombosis was observed in the stented
site. These data are certainly encouraging. 

The major issue with applying this management
approach is timing. Carotid stenting should be fol-
lowed with aspirin and clopidogrel indefinitely, but
this increases the risk of bleeding with CABG. In lieu
of these data, Van der Heyden et al devised their
approach as follows: if delaying CABG was not fea-
sible (one third of patients), they operated on
antiplatelet drugs; in the other two-thirds, CABG was
delayed; 14-30 days in half and > 30 days in the rest.
Using this approach, no stent thrombosis or increase
in bleeding was observed. They believed that a delay
of 2-3 weeks was best, if possible. Although not a
randomized trial, this formable experience suggests
that carotid stenting followed by CABG in < 30 days
is a viable option to CEA either before or with
CABG.   ■

Clinical Cardiology Alert 5



Driving and ICD Shocks for 
Ventricular Arrhythmias
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD

Source: Albert CM, et al. Driving and implantable car-
dioverter-defibrillator shocks for ventricular arrhythmias:
Results from the TOVA study. J Am Coll Cardiol. 2007;50:
2233-2240.

The triggers of ventricular arrhythmia (tova
Study) was a multicenter, prospective, cohort

study that examined lifestyle and psychological trig-
gers that might result in implantable cardioverter-
defibrillator (ICD) shocks for ventricular tachycardia
(VT) or ventricular fibrillation (VF). The study
enrolled 1188 patients who had ICDs for either pri-
mary or secondary prevention indications. At entry,
and during follow-up exams, patients were asked
about their driving experience. They were asked
whether or not they drove a car, and to estimate how
long a period they drove each week. Data on ICD dis-
charges were collected at each study visit, and each
patient was asked to report ICD shocks within 72
hours of the event. A standard post shock set of ques-
tions included data about time from last exposure to
driving. Stored electrograms from shock episodes
were retrieved, analyzed, and the shocks classified as
either appropriate or inappropriate shocks. Using a
case cross-over analysis, Albert and colleagues com-
puted an incidence rate ratio for the association
between driving and episodes of VT or VF. In this
study, the period of interest included the driving time
and the two subsequent 30-minute periods.

The majority of patients (80%) in TOVA reported
that they drove a car at least once per week. Driving
was more common among younger and better educat-
ed patients. Patients who drove were more likely to be
men or Caucasian and were less likely to have dia-
betes, hypertension, congestive heart failure, or a left
ventricular ejection fraction less than 30%. Patients
with recent ICD implants drove less frequently, but
even among those with recent implants, 75% reported
driving at least once per week and 39% were driving
more than twice per day.

During a median follow-up of 562 days, there were
324 ICD shocks for VT or VF among the 1188 patients
in the study, for a shock frequency rate of 1 per 56,260
patient hours. A post-shock interview was completed

for 66% of these episodes. Since some patients had
multiple shocks in a single episode, there were 193
ICD shock episodes included in the final analysis. Of
these, 44 shock episodes among 23 patients occurred
either during, or within one hour of, driving a car. The
relative risk of an ICD shock for VT or VF associated
with driving was 2.24 compared to all other times dur-
ing the study. Despite this increase in relative risk, the
absolute risk was still low (1 episode per 25,116 person
hours). The increased risk associated with driving was,
however, not evident during driving itself. The highest
risk time period was the 30 minutes immediately after
driving. Of the 44 ICD shocks that occurred within one
hour of driving, only 7 occurred while driving, 30
occurred in the 30 minutes immediately after driving,
and 7 occurred in the following 30 minutes. Further
examination of activities in the 30 minutes after driving
revealed a possible relationship with physical exertion
and anger. Examination of potential modifiers of the
risk for ICD shock associated with driving was not
revealing. Importantly, there was no evidence that beta
blocker use significantly modified risk.

Albert et al go on to discuss potential causes for
the increased risk of ICD shocks in the period imme-
diately after driving. They cite other studies showing
that exposure to particulate matter alters autonomic
tone, and they postulate that this may contribute to
the risks seen.

Albert et al conclude that although the risk for ICD
shocks during driving is low, the period immediately
after driving is associated with increased frequency of
ICD shock delivery, and that the mechanism for this
increased in  arrhythmia risk is unknown.

■■ COMMENTARY
The American Heart Association and the Heart

Rhythm Society have recently revised their recommen-
dations for driving done by patients with implantable
defibrillators (Circulation. 2007;115:1170-1176). For
patients with a history of sustained VT or VF, in whom
the ICD is used for secondary prevention, the guide-
lines recommend that driving be restricted for 6 months
after each episode. For patients who receive their ICD
for primary prevention indications, the recommenda-
tion is to not restrict driving unless they develop a
spontaneous arrhythmia that requires ICD therapy. At
that point, the restrictions would be the same as in the
secondary prevention group. Despite these guidelines,
many patients regard driving as a necessity, and other
studies have reported that 70%-80% of patients resume
driving, with medical approval. A similar pattern was
noted in the TOVA trial, which is the first study that has
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systematically evaluated associations between driving
and ICD shock episodes. Fortunately, although there is
a relationship between ICD shocks and driving, the
increase in risk was low and did not occur during the
act of driving itself. Why shocks should occur with an
increased frequency in the period immediately after
driving remains uncertain. Although the TOVA investi-
gators describe possible relationships to anger, exer-
tion, and changes in autonomic tone, the lack of influ-
ence of beta blocking therapy suggests that other, as yet
unknown, factors may be involved.   ■

Biomarker in Peripheral
Arterial Disease
A B S T R A C T  &  C O M M E N T A R Y

By Andrew 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: Wilson AM, et al. Beta2-microglobulin as a bio-
marker in peripheral arterial disease: Proteomic profiling
and clinical studies. Circulation. 2007;116:1396-1403.

Peripheral arterial disease (pad) is an exceed-
ingly common manifestation of atherosclerosis. Its

presence heralds an increased risk for death from coro-
nary artery disease (CAD) and stroke, yet it continues to
go unrecognized in a large proportion of patients. To
improve our ability to non-invasively detect PAD,
Wilson and colleagues developed a simple screening
test. In an elegant series of three studies, they have dis-
covered the presence of elevated levels of beta-2
microglobulin in the serum of patients with PAD, and
then validated this as a predictive marker of the disease.

In their “discovery study,” subjects with (n = 45) and
without PAD (n = 43) were recruited, and peripheral
serum was analyzed with proteomic profiling. This tech-
nique allows quantification of large numbers of serum
proteins at one time (1619 proteins in this case). They
found several proteins that were statistically significant-
ly elevated in PAD patients, and went on to identify one
of them as beta-2 microglobulin. Beta-2 microglobulin
levels correlated with claudication time and correlated
inversely with ankle-brachial index (ABI). Next, they
performed a “confirmation” study, comparing serum lev-
els of beta-2 microglobulin in a different group of sub-
jects known to have PAD (n = 20) vs those without PAD

(n = 20). Importantly, these patients were age- and gen-
der-matched. Serum microglobulin levels were higher in
those with PAD and independently predicted low ABI.

Having screened a large number of serum proteins
as potential biomarkers in their discovery study and
identified and confirmed beta-2 microglobulin as an
independent marker of PAD in patients with known
disease, Wilson et al went on to validate this as a pre-
dictor of PAD in their “validation” study. They recruit-
ed patients referred for coronary angiography (n =
237) and correlated beta-2 microglobulin levels with
ABI. These patients represent a high-risk cohort for
atherosclerosis. They found that beta-2 microglobulin
levels were higher in patients with PAD, regardless of
the presence or absence or CAD. The odds ration for
CAD in patients with elevated beta-2 microglobulin
was 7.2. In addition, the combination of high sensitiv-
ity C-reactive protein (hsCRP) and beta-2 microglobu-
lin correlated with PAD diagnosis independent of
other risk factors.

Wilson et al conclude that beta-2 microglobulin is
elevated in PAD, that its level correlates with disease
severity, and that further studies should be performed
to confirm its clinical utility. 

■■ COMMENTARY
Wilson et al have used the novel technique of pro-

teomic profiling of PAD patients’ blood to identify a
possible biomarker of PAD. This marker, beta-2
microglobulin, is clearly elevated in association with
the presence of PAD, and the levels correlate positive-
ly with claudication time and negatively with ABI.
Importantly, this correlation exists even in the pres-
ence of atherosclerosis in another vascular bed, the
coronary arteries. However, their data does not neces-
sarily translate into a clinically relevant biomarker yet.
Although they have taken an important first step in
identifying a possible biomarker for PAD, significant
concerns still exist about its applicability before we
can advocate widespread clinical uptake.

Firstly, what happens in other disease states with
elevated beta-2 microglobulin, such as lymphoma or
multiple myeloma? Does this correlation still hold true,
or should these patients be excluded. Secondly, some
patients with significant PAD have normal ABI, and
these would have been included in the normal group in
these studies, thereby confounding the results. Thirdly,
they have demonstrated that high beta-2 microglobulin
is associated with PAD, but how accurate will a single
reading be in determining the presence or absence of
PAD in a single patient? Finally, would more aggres-
sive treatment of these individuals, above that required
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by their existing risk factor profile, affect their long-
term prognosis? These questions remain unanswered at
this time, and are the subject of future studies.
Accordingly, at this time, measurement of beta-2
microglobulin cannot be recommended for screening
for PAD. Hopefully, a non-invasive screening test for
PAD will one day identify patients who will benefit
from more aggressive risk factor modification to pre-
vent cardiovascular events.   ■

CME Questions
1. Prasugrel vs clopidogrel in acute coronary patients showed:

a. reduced composite of death, stroke and MI.
b. reduced MI alone.
c. increased major bleeding.
d. All of the above

2. Warfarin vs aspirin plus clopidogrel for atrial fibrillation
showed:
a. reduced strokes.
b. reduced systemic emboli.
c. increased bleeding complications.
d. All of the above

3. Carotid artery stenting prior to CABG is a viable alternative
to:
a. staged carotid endarterectomy (CEA) followed by

CABG.
b. synchronous CEA and CABG.
c. intensive statin therapy.
d. A and B

4. The highest frequency of ICD shocks for VT/VF occurs:
a. 30 minutes before automobile driving.
b. during automobile driving.
c. within 30 minutes after driving 
d. 30-60 minutes after driving.

CME Objectives
The objectives of Clinical Cardiology Alert are to:
• present the latest information regarding diagnosis

and treatment of cardiac disease;
• discuss the pros and cons of these interventions, as

well as possible complications;
• discuss the pros, cons, and cost-effectiveness of new

and traditional diagnostic tests; and
• present the current data regarding outpatient care of

cardiac patients.   ■
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Answers:1. (d); 2. (d); 3. (d); 4. (c)
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In this issue: FDA warnings for existing drugs
dominate pharmaceutical news this month. The FDA
and its advisory committees have issued warnings on
erythropoiesis-stimulating agents, oseltamivir
(Tamiflu) and zanamivir (Relenza) for the treatment of
influenza, rosiglitazone (Avandia) for the treatment of
type 2 diabetes, varenicline (Chantix) to help stop
smoking, the beta agonist salmeterol (Serevent), and
modafinil (Provigil) for use in children. The FDA has
also asked for marketing suspension of Bayer's apro-
tinin (Trasylol). These warnings represent a new push
by the FDA to regulate existing drugs for safety after
they have been approved for marketing. It also comes at
a time when the FDA is cleaning up its advisory com-
mittee processes, especially with regard to limiting
potential conflict of interest by advisory committee
members. A summary of the new committee processes
can be found at www.FDA.gov.

Erythropoiesis-stimulating agents (ESAs)
are the subject of new warnings from the
FDA. The drugs, Aranesp, Epogen, and

Procrit are used to treat anemia associated with
cancer chemotherapy and chronic kidney fail-
ure. For cancer patients, several studies have
shown that the drugs promote tumor growth
and decrease survival rates in patients with
advanced breast, head neck, lymphoid, and non-
small cell lung cancer when given in doses that
achieve a hemoglobin level of 12 g/dl or
greater—the target in clinical practice. There is
currently no evidence to know whether the
ESA’s promote tumor growth or shorten sur-
vival in patients who achieve hemoglobin levels
less than 12 g/dl. The warning also specifically
states that ESA’s should only be used in cancer

patients to treat chemotherapy-related anemia,
not other causes of anemia associated with can-
cer and stress, and that the drug should be dis-
continued once chemotherapy is discontinued.
For patients with chronic kidney failure, the new
warnings states that ESA's should be used to
maintain hemoglobin levels between 10 to
12g/dl.  Higher hemoglobin levels increase risk
for death and serious cardiovascular events such
as stroke, heart attack, or heart failure.  Finally,
the new labeling emphasizes that there is no
data that demonstrates that ESA's improve
symptoms associated with anemia such as qual-
ity of life, fatigue, or patient well-being for
patients with cancer or for patients with HIV
undergoing AZT therapy. 

An FDA panel is recommending new warn-
ings on the flu drugs oseltamivir (Tamiflu-
Roche) and zanamivir (Relenza-Glaxo)
regarding abnormal psychiatric behavior associ-
ated with the drugs. This issue came up last
year with a number of reports from Japan of
erratic behavior including jumping from build-
ings resulting in deaths in patients taking the
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drugs. Many of the cases involved children.
Japan has already taken the step of warning
prescribers not to use the drugs in those aged 10
to 19. The panel reports 700 cases of psychiatric
adverse events associated with both drugs, and
25 potential deaths in patients taking Tamiflu.
No fatalities have been reported with Relenza.
Both companies insist their drugs are safe and
suggest that it is difficult to know if symptoms
are caused by influenza or by medications. In
the meantime Roche has agreed to stronger
warnings for Tamiflu. Both medications reduce
the symptoms of influenza and reduce the dura-
tion by approximately one-and-a-half days.

The manufacturers of rosiglitazone (Avandia-
GlaxoSmithKline) have agreed to add new infor-
mation to the existing black box warning
regarding the potential increased risk of heart
attacks associated with drug. The FDA's press
release states that "People with type 2 diabetes
who have underlying heart disease or who are
at high risk of heart attack should talk with their
health-care provider about the revised warning
as they evaluate treatment options. FDA advises
health-care providers to closely monitor patients
who take Avandia for cardiovascular risks."
Rosiglitazone is approved for treatment of type
2 diabetes as single therapy or in combination
therapy with metformin, sulfonylureas or other
oral anti-diabetes treatments.  GSK has been
asked by the FDA to conduct a long-term study
to evaluate the potential cardiovascular risks of
rosiglitazone.

The FDA has issued an "Early Communication"
regarding varenicline (Chantix), Pfizer's prescrip-
tion medication to help adults stop smoking.
Pfizer has received reports describing suicidal
ideation and erratic behavior in some patients tak-
ing the drug which have been submitted to the
FDA. The Agency is soliciting any additional sim-
ilar cases from Pfizer and will complete analysis
when more data is available and then communi-
cate conclusions and recommendations.  In the
meantime the FDA recommends health-care
providers monitor patients taking Chantix for
behavior and mood changes. 

An expert panel of the FDA is also recom-
mending a new warning for the long acting beta
agonist salmeterol (Serevent-GlaxoSmithKline)
regarding use in children. Nine new adverse

event reports including five deaths in children
using the drug had been reported in the last
year as well as reports of increased hospitaliza-
tions and asthma-related deaths in children.
Before a final recommendation is made by the
FDA, review of other long-acting beta agonists
will also be included, including formoterol
(Foradil), Novartis' long-acting beta agonist and
GlaxoSmithKline's Advair which is a combina-
tion inhaler of salmeterol and fluticasone. There
is some evidence that steroid inhalers mitigate
the risk of asthma-related deaths in patients tak-
ing long-acting beta agonists.

An FDA panel is recommending stronger
warnings for use of modafinil (Provigil) in chil-
dren.  The drug is approved to treat certain sleep
disorders in adults, and is not approved for use
in children, but is occasionally used off label for
the treatment of attention deficit hyperactivity
disorder. The drug's labeling was recently
updated to warn of serious skin reactions and
psychological problems such as hallucinations
and suicidal ideation.

Bayer Pharmaceuticals is complying with the
FDA's request for a marketing suspension of
aprotinin (Trasylol). The drug, which is used to
control bleeding during heart surgery, is the sub-
ject of a large Canadian study, the preliminary
results of which have shown an increased risk of
death associate with the drug.

FFDDAA  AAccttiioonnss
The FDA has approved over-the-counter sales

of cetirizine 5 mg plus pseudoephedrine HCL 120
mg (Zyrtec-D) for adults and children aged 12
years and older. The product has been available
as a prescription drug since 2001 for the treat-
ment of upper respiratory allergies.

The FDA has approved several new generics
for marketing. Oxcarbazepine (Trileptal) will
soon be available as a generic in 150, 300, and
600 mg strengths the treatment of partial seizures
in adults and children. Hydrocodone/ibuprofen
(Vicoprofen) is also approved as a new generic.
The drug is approved for short-term treatment of
acute pain. Rivastigmine (Exelon) will be avail-
able in generic 1.5, 3, 4 .5, and 6 mg strengths for
the treatment of mild to moderate dementia of
the Alzheimer's type and mild to moderate
dementia assisted with Parkinson's disease.   ■

2 PHARMACOLOGY WATCH® / January 2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
  ]
  /NeverEmbed [ true
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


