
Stroke Post Myocardial Infarction
A B S T R A C T  & C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Witt BJ, et al. A Community-Based Study of Stroke Incidence

After Myocardial Infarction. Ann Intern Med. 2005;143:785-792.

The relationship of stroke to myocardial infarction
(MI) remains controversial. Thus, Witt and colleagues from

the Mayo Clinic in Rochester, MN, evaluated a community-
based cohort of 2160 patients with acute MI hospitalized
between 1979 and 1998 to determine the incidence of stroke
after MI and its influence on survival. Ischemic and hemorrhag-
ic strokes were included. Follow-up averaged 5.6 years (range,
0-22 years). There were 273 strokes, of which 95% were
ischemic and 18% occurred within 30 days of MI (2.3% of MI
patients). The stroke rate was 22.6 per 1000 person-months dur-
ing the first 30 days post MI (hazard ratio 44 vs the no MI con-
trol population). Thereafter, the stroke risk declined to 2-3
times the non-MI population’s rate for 3 years. After 3 years, it
was no different than the control population rate. These rates
did not differ between the first and second decades of the study
despite the advances in MI treatment. The risk of stroke was
higher in those with diabetes and previous stroke, and increased
with advancing age. The occurrence of stroke increased mortal-
ity (hazard ratio 2.89) independent of other risk factors. Witt et
al concluded that the risk of stroke is increased post-MI and
increases the risk of death.

■■ COMMENTARY
The absolute 30-day stroke risk in this trial of 2% is similar

to that observed in other studies, and is virtually unchanged
over the last 30 years. Since there have been major improve-
ments in the management of acute MI patients, this suggests
that strokes are not directly related to the MI. Although there
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was a small increase in early stroke risk demon-
strated in larger MIs, this implies that embolic
stroke could be reduced by earlier reperfusion. The
fear that thrombolysis and aggressive platelet inhi-
bition could contribute to hemorrhagic strokes is
not supported by this study.

It has been suggested that perhaps the general
inflammatory state surrounding an MI increases the
stoke risk. If so, current therapy for MI is not
addressing this issue adequately. Whether oral anti-
coagulant therapy would reduce stroke rates is
unknown. On the other hand, perhaps embolic
strokes observed in earlier decades are now
replaced by thrombotic strokes because older indi-
viduals now survive acute MI. Why the increased
risk persists for 3 years is also not understood. It is
difficult to believe the myocardial inflammatory
state lasts that long. Until we know more about the
pathophysiology of post-MI stroke, we should max-
imize therapy for the known stroke risk factors in
post-MI patients.

There are some limitations to this study. The results
may not apply to people of non-European origin, since
there were few such people in this part of Minnesota.
Also, this was a retrospective chart review. In addition,
subtyping ischemic strokes into cardioembolic and
others was not available. Finally, drug therapy and its
impact could not be determined.   ■

Anticoagulation for 
Atrial Fibrillation in Acute
Myocardial Infarction
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: In daily clinical practice, OAC was only
given to a minority (30%) of AMI patients with AF,
despite the fact that OAC was associated with a 29%
relative and 7% absolute reduction in 1-year mortality
after adjustment for confounding variables. The results
emphasize the importance of OAC treatment for AF
after AMI.

Source: Stenestrand U, et al. Anticoagulation Therapy in
Atrial Fibrillation in Combination with Acute Myocardial
Infarction Influences Long-Term Outcome: A Prospective
Cohort Study from the Register of Information and Knowl-
edge. Circulation. 2005;112:3225-3231.

Although the acc/aha guidelines recommend
oral anticoagulants for atrial fibrillation (AF) compli-

cating myocardial infarction (MI), it is not always given.
Thus, Stenestrand and colleagues from the Register of
Information and Knowledge about the Swedish Heart
Intensive Care Admissions studied oral anticoagulation
(OAC) usage in post-MI patients with AF, and evaluated
its effect on mortality at one year. Patients admitted to
Swedish hospitals with acute MI discharged alive between
1995 and 2002 were assessed. There were 6182 patients
with acute MI and AF on the discharge ECG (7.6% of the
total MI population). The incidence of AF increased with
age. Most (78%) had AF on admission. In 29%, OAC was
prescribed at discharge, 60% were given aspirin or
thienopyridine and 11% received no antiplatelet or antico-
agulant therapy. Mortality at one year was highest for
those on nothing (45%) as compared to those on platelet
inhibitors only (31%) and those on OAC (22%). Of those
on OACs at discharge, 46% were taking it on admission.
There was no difference between the treatment groups
with regard to reperfusion therapy and heart failure. OAC
use reduced one-year mortality (RR .73) primarily due to
reduced ischemic cardiac death (55.6 vs 62%). Fatal stroke
was reduced from 7.5 to 5.7% in the OAC group.  No sub-
group benefited more than others. Stenestrand et al con-
cluded that OAC use in post-MI AF patients was associat-
ed with a significant reduction in one-year mortality.
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■■ COMMENTARY
Although this is an observational study, there are no

prospective trials of therapy for AF complicating acute MI.
The AF trials excluded acute MI patients. Yet this is an
important issue since about 10% of acute MI patients have
AF. In this cohort, about one-third were treated with OACs
and all the rest received antiplatelet drugs. Those treated
with OACs clearly did better in terms of one-year mortality.

Prior studies of aspirin plus fixed low-dose OAC
(CARS, CHAMP) in post acute MI patients showed no
benefit. However, INR > 2.0 adjusted OAC plus aspirin in
2 trials in post MI patients did show a reduction in the
combined end point of death, reinfarction, and stroke
(ASPECT-2, WARIS-2). However, bleeding rates doubled.
In this study, bleeding rates were not higher on OAC.

Although deaths due to vascular causes were reduced
in this study by OACs, other causes of death were
increased on OACs from 21.9% to 27.6%. Most patients
died of the acute MI or other ischemic complications.
Stroke deaths were in the 6-7% range and were reduced
by OAC. Nonfatal strokes were also reduced from 10% to
8%. Thus, the usual recommendation for oral anticoagu-
lants for AF in any setting would seem to apply to acute
MI patients. In this group, like any other, aspirin and other
antiplatelet drugs are not as effective. This study supports
the general conclusions of the AF OAC studies. What is
surprising is that only one-third of post MI patients with
AF got OAC. Some may have had contradictions to their
use, but more likely physicians were afraid to load up the
drugs that can cause bleeding in this patient group. This
fear seems unfounded in this observational study. The
benefits of OAC exceeded the risks.   ■

Fenofibrate Therapy in 
Diabetics
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Synopsis: Fenofibrate did not significantly reduce
the risk of the primary outcome of coronary death or
non-fatal MI. It did reduce total cardiovascular
events, mainly due to fewer non-fatal myocardial
infarctions and revascularizations.

Source: Keech A, et al. Effects of Long-Term Fenofibrate
Therapy on Cardiovascular Events in 9795 People with Type
2 Diabetes Mellitus (the FIELD Study): Randomised Con-
trolled Trial. Lancet. 2005;366:1849-1861.

Diabetics frequently have small dense ldl-
cholesterol particles, low HDL-cholesterol, and high

triglycerides. This lipid pattern can be corrected with
fibrates. However, no large clinical trial of fibrates in dia-
betics has been done. Thus, the Fenofibrate Intervention
and Event Lowering in Diabetics (FIELD) study was
conducted in 63 centers in Australia, New Zealand, and
Finland. This was a double-blind, placebo-controlled,
randomized study of one daily dose of fenofibrate (200
mg). Patients had to have type 2 diabetes and no clear
indication for lipid-lowering therapy, eg, total to HDL
cholesterol ratio of > 4.0. Patients were followed for up
to 5 years. Other treatment, including for abnormal
lipids, was left to the primary physician’s discretion. The
primary end point was myocardial infarction (MI) or
death. Several secondary and tertiary end points were
assessed. Of over 14,000 patients evaluated, 4900 were
randomized to placebo and 4895 to fenofibrate. In the
study groups, 37% were women, 40% were > 65 years,
and 22% had known coronary heart disease. At a median
of 5 years follow-up, 10% on placebo and 11% on fenofi-
brate, dropped out for reasons that did not differ between
the 2 groups. More patients on placebo (17%) as com-
pared to fenofibrate (8%, P < .001) were put on other
lipid-lowering therapies. Fenofibrate resulted in an 11%
reduction in total cholesterol, 12% in LDL, 14% in
apolipoprotein B, and 29% in triglyceride. HDL
increased 5%. The primary end point was achieved in
5.9% on placebo and 5.2% on fenofibrate (HR, .89; CI,
.75-1.05; P = NS). Nonfatal MI was reduced 24% (.76;
.62-.94; P = .01), but death was increased from 6.6% to
7.3% on fenofibrate (1.19; .9-1.57; P = NS). Total cardio-
vascular events were reduced from 13.9 to 12.5%
(.89;.80-.99; P < .04). Fenofibrate also resulted in less
progression of albuminuria and retinopathy, but more
pancreatitis and pulmonary embolism. There were no
other significant adverse effects. The FIELD study inves-
tigators and colleagues concluded that fenofibrate did not
reduce the primary combined end point of coronary heart
disease death or nonfatal MI. The higher use of statins in
the placebo group may have reduced the differences in
treatment effects.

■■ COMMENTARY
Fenofibrate should be the ideal dyslipidemia drug in

type 2 diabetics because it could correct their predominant
lipid pattern of high triglycerides, low HDL, and small
dense LDL particles. This is the first primary prevention
trial to see if these beneficial effects translate into better
clinical outcomes. This was a big trial that was not under-
powered and, yet, it was largely negative. The FIELD study
investigators and colleagues suggest several possibilities for
the disappointing results. First, they did not control statin
use, which was higher in the placebo group. In this study,
LDL was lowered by fenofibrate 13%, but bigger effects
would be expected from statins. Second, there was less
HDL increase on fenofibrate (5%) than has been seen in
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non-diabetics in other studies. Also, the difference in HDL
levels between the 2 groups decreased with time during the
study. Finally, fenofibrate increased homocysteine levels. I
would add that being in a clinical trial may select out
patients who take better care of themselves. We know that
tight glucose and blood pressure control reduces coronary
events. Baseline HbA1c averaged 6.9 in both groups. So
perhaps, better diabetes management narrowed the differ-
ences between the groups. Why nonfatal MI, revasculariza-
tion, and microvascular complications were reduced on
fenofibrate is unclear. The VA-HIT study showed improved
outcomes with gemfibrozil in diabetics, but this was a sec-
ondary prevention trial. Interestingly, there was no differ-
ence in LDL in the VA-HIT study between the treatment
and placebo groups.  Perhaps, we are just seeing population
differences. The combination of Australia, New Zealand,
and Finland is interesting, and may be problematic. The rel-
ative isolation of these countries until modern times may
have diverged their gene pools in unpredictable ways.

On the positive side, fenofibrate was well tolerated and
can be used safely in diabetics. Perhaps the best use of
fibrates is in combination with statins, but since HDL did
not increase much on the fibrate you could argue that
statins alone may be adequate in diabetics. Also, since
triglyceride lowering was the biggest effect of fenofibrate
(29%), you could argue that elevated triglycerides do not
increase the risk for coronary events and their treatment is
only of cosmetic value. Finally, this study raises the issue of
what value niacin would be in this patient population, alone
or in combination with other agents. Niacin is known to
reduce LDL and triglycerides and raise HDL.   ■

Prophylactic Amiodarone
After Heart Surgery
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.

Synopsis: Oral amiodarone prophylaxis of atrial tach-
yarrhythmias after cardiac surgery is effective and well
tolerated.

Source: Mitchell LB, et al. Prophylactic Oral Amiodarone
for the Prevention of Arrhythmias That Begin Early After
Revascularization, Valve Replacement, or Repair:
PAPABEAR: A Randomized Controlled Trial. JAMA. 2005;
294:3093-3100.

Atrial fibrillation remains a common and
vexing problem after cardiac surgery. In this

report, we find the results of the Prophylactic Amio-
darone for the Prevention of Arrhythmias that Begin
Early After Revascularization, Valve Replacement, or
Repair (PAPABEAR) trial. This was a randomized,
controlled study of patients undergoing non-emergent
CABG surgery and/or valve surgery. Patients scheduled
for elective cardiac surgery were randomized to receive
amiodarone or matching placebo in a double-blind
fashion with stratification for age, type of surgical pro-
cedure, and preoperative beta blocker treatment. Treat-
ment with amiodarone or placebo was begun 6 days
prior to surgery, and continued through the first 6 days
after surgery. The amiodarone dose was 10 mg/kg daily
divided into 2 doses. Patients were treated before sur-
gery as outpatients. Continuous telemetry ECG moni-
toring was then begun during their operation and con-
tinued for the subsequent 6 days. The primary outcome
event was documentation of an atrial tachyarrhythmia
during the first 6 days after surgery. The atrial tach-
yarrhythmia had to last for 5 minutes or longer, and
require treatment by the attending physician.

Over a 4-year period, a total of 601 patients were
randomized into the PAPABEAR trial. The groups
were well matched. The mean age of the patients was
61.6 years, and 82% were male. Sixty-five percent had
CABG surgery only. Thirty-five percent had valve
replacement or repair with or without associated
bypass surgery.

Postoperative atrial tachyarrhythmias occurred in 48
of 299 amiodarone patients (16.1%) vs 89 out of 302
(29.5%) placebo patients. Among the patients with
arrhythmias, atrial fibrillation was observed in 128
patients and atrial flutter in 9. The peak occurrence in
both groups was between day 2 and day 5 after surgery.
The hazard ratio for atrial arrhythmias on amiodarone vs
placebo was 0.52, and the absolute reduction was
13.4%. Similar hazard ratios in favor of amiodarone
were observed when patients were stratified by age, type
of surgery, and preoperative beta blocker use.

The durations of postoperative intensive care unit
stays were equivalent in the amiodarone and place-
bo groups, with a slight decrease in total post-hos-
pital stay for the amiodarone patients (8.2 vs 8.9
days, P = 0.11). There were 7 deaths in the placebo
group vs 5 in the amiodarone group. Sustained ven-
tricular arrhythmias were less common in the amio-
darone group than in the placebo group (0.3% vs
2.6%, P = O.04). Adverse events that led to discon-
tinuation of study drug or dosage reduction were
more common in the amiodarone group than in the
placebo group. The most common reasons for stop-
ping or reducing therapy were: bradycardia requir-
ing temporary pacing (5.7% vs 2.0%), QT prolon-
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gation over 650 m/sec (1.3% vs 0%), and rash (1%
vs 0%). Other perioperative complications did not
differ between the groups. There were no differ-
ences in either readmission to the hospital within 6
months or in one year mortality between the 2
groups.

Mitchell and colleagues conclude that periopera-
tive or oral amiodarone is an effective and well tol-
erated approach for reducing postoperative atrial
tachyarrhythmias after cardiac surgery.  

■■ COMMENTARY
The PAPABEAR trial is the largest study report-

ed to date involving the use of perioperative oral
amiodarone in patients scheduled for elective car-
diac surgery. Prior studies have indicated that beta
adrenergic blockers are also effective in reducing
postoperative AF. This study shows that oral amio-
darone can be safely begun as an outpatient before
surgery and can be used with benefit both alone and
in addition to beta blockers. Although no significant
changes were observed in the duration of hospital
stay, there was a trend towards a favorable decrease
in length of stay. Also noted were slight decreases
in the frequency of ventricular arrhythmia and in
postoperative mortality.

Toxicity is always a question with amiodarone.
In PAPABEAR, patients with preoperative brady-
cardia, QT prolongation, thyroid or hepatic disease,
and interstitial pulmonary disease were excluded to
minimize the potential for toxicity. After these pre-
cautions, the major adverse effect reported was the
need for temporary pacing after operation. We are
not told if this was confined to the early postopera-
tive phase and, could therefore, be easily treated
using epicardial pacing wires. If pacing was needed
only in the first 24 to 48 hours after operation, as
seems likely, this should not be a major problem.
If, however, the bradycardia occurred later in the
hospital stay, this would prolong ICU admission
and probably require insertion of another transve-
nous temporary pacing wire, increasing costs, and
subjecting the patient to an additional procedure. As
expected, other adverse events were minor since the
course of therapy was quite short.

The outcome of the PAPABEAR trial and earlier
studies indicate that there are significant advantages
to a short perioperative course of amiodarone in
patients undergoing elective cardiac surgery. Rou-
tine use of this approach, particularly in patients at
high risk for atrial arrhythmias, should be consid-
ered by cardiologists and cardiac surgeons.   ■

Arrhythmogenic Right 
Ventricular Dysplasia
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD

Synopsis: There is a wide variation in presentation
and course of ARVD patients, which can likely be
explained by the genetic heterogeneity of the disease.

Source: Dalal D, et al. Arrhythmogenic Right Ventricular
Dysplasia: A United States Experience. Circulation. 2005:
112:3823-3832.

Arrhythmogenic right ventricular dysplasia
(ARVD) was first described by Fontaine in 1977.

The syndrome is characterized by right ventricular dys-
function and ventricular arrhythmias. Most of the clini-
cal series have described features of ARVD found in
small series of patients, mostly from European coun-
tries. In 1998, the group at Johns Hopkins began a reg-
istry of US ARVD patients. This report describes the
clinical features of the first 100 patients in this registry. 

Patients were referred to the registry by clinicians,
either when a diagnosis was made while the patient was
alive or if the diagnosis was made at autopsy. In the liv-
ing patients, the results of noninvasive testing including
ECG, signal averaged ECG, Holter monitoring, echocar-
diograms, and MRI were collected. The diagnosis of
ARVD was established on the basis of the criteria set up
by a previous task force. Diagnosis at autopsy was made
by the classic histopathologic signs of RV myocardial
loss associated with fatty or fibrofatty infiltration.

The registry population included 100 patients. Sixty-
nine of the 100 patients received the diagnosis while liv-
ing, and 31 were diagnosed with ARVD on autopsy.
The group included 51 men and 49 women. Almost all
(95%) were Caucasian. Thirty-two of the patients from
19 families had evidence for a familial form of ARVD.

Palpitations, syncope, and death were the most com-
mon presenting symptoms. Only 15 of the 100 patients
were asymptomatic at the time of diagnosis. A sustained
ventricular arrhythmia leading to sudden cardiac arrest
was the first manifestation of ARVD in 22 patients. 
Only one of these patients survived the presenting
episode. Among the patients diagnosed while alive, the
most common imaging findings were dilatation and
reduction of right ventricular ejection fraction with no
left ventricular systolic impairment. RV dysfunction was
severe in 21 of 69 patients and mild in 36 of 69. Region-
al right ventricular hypokinesis was seen in 37 of 69
patients. The most common electrocardiographic abnor-
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malities were prolongation of the QRS in leads V1 thru
V3 (58%) and T wave inversions in V1 thru V3 or
beyond (81%). Epsilon waves were seen in only 29%. 
The signal averaged ECG was abnormal in 67% of
patients. Ventricular tachycardia with a left bundle
branch block morphology was observed in 77% of the
patients, and 67% had frequent ventricular extrasystoles.  

For the patients who were diagnosed while alive, the
median age at presentation was 29 years, with only one
patient presenting before age 12. The initial presentation
was symptomatic sustained VT in 26 of 69 patients, and
9 additional patients later developed sustained VT. After
diagnosis, 31 of the 35 patients with a sustained arrhyth-
mia underwent placement of an ICD, whereas 4 patients
were treated with drug therapy alone. Among the
patients with an ICD, 26 of 47 (62%) received appropri-
ate ICD therapy during follow-up. Three of the 15 ICD
recipients who had previously been asymptomatic
received ICD therapy after their implant.

Among the patients in whom ARVD was diagnosed
at autopsy, the median age was 24. Sudden cardiac
arrest occurred during routine activity in 18, during
exercise in 9, during pregnancy in one, and during
sleep in one. At autopsy, right ventricular dilatation
was moderate-to-severe in 9 patients, but only mild in
20 patients.  Inflammatory infiltrates were seen in 7
prior to death, and 5 of 31 patients had one or more
known episodes of syncope.

During follow-up, 6 patients developed right-sided
heart failure and one progressed to biventricular heart
failure. Two patients died of causes other than ARVD.
Two additional patients developed incessant VT and
underwent cardiac transplantation.

Dalal and colleagues conclude that data from this reg-
istry will provide important information about the natu-
ral history of ARVD, and may provide insights into its
underlying mechanisms.

■■ COMMENTARY
This paper provides important information about the

long-term natural history of patients with ARVD. Early
reports on series of patients with sustained ventricular
tachycardia (VT) with left bundle ECG morphology,
often included both patients with AVD and those with
more benign forms of RV outflow tract tachycardia. As
ARVD became to be clearly recognized as a distinct
syndrome, criteria for the diagnosis of ARVD were
established to differentiate patients with benign forms of
RV VT from those with ARVD. The registry data pre-
sented in this paper confirm that this syndrome is impor-
tant chiefly because of the arrhythmias which character-
ize it. In several European series, many patients had a
severe and progressive cardiomyopathy, but progressive
heart failure seems to be much less important in North

America. The reason for this remains unknown, but it is
likely that ARVD includes several different causes and
clinical manifestations. Even though right ventricular
dysfunction can be quite marked, congestive heart fail-
ure is uncommon and rarely severe. Therefore, if ven-
tricular arrhythmias can be controlled, mortality should
be low.

Unfortunately, the arrhythmia pattern in ARVD
patients can be highly variable. Some patients have rela-
tively rare episodes of ventricular tachycardia, and ICD
therapy, with or without antiarrhythmic drugs, should be
highly effective. Other patients, however, have frequent
or even incessant arrhythmias. In these patients, catheter
ablation may be used to improve the arrhythmia pattern,
even though total control is unusual.

We can expect in the future years to hear more data
from the ARVD Registry. Of particular interest will be
more information about the genetic basis for the disor-
der, which will hopefully allow us to be more certain in
our diagnostic approach.   ■

A Population Study of 
Acute Vascular Events
A B S T R A C T  & C O M M E N T A R Y

By Jonathan Abrams, MD
Professor of Medicine, Division of Cardiology, University of
New Mexico, Albuquerque
Dr. Abrams serves on the speaker’s bureau for Merck, Pfizer, and Parke-Davis.

Synopsis: The high rates of acute vascular events out-
side the coronary arterial territory and the steep rise in
event rates with age in all territories have implications
for prevention strategies, clinical trial design, and the
targeting of funds for service provision and research.

Source: Rothwell PM, et al. Population-Based Study of
Event-Rate, Incidence, Case Fatality, and Mortality for All
Acute Vascular Events In All Arterial Territories (Oxford
Vascular Study). Lancet. 2005;366:1773-1783.

Avery large epidemiologic survey of vascu-
lar disease in almost 100,000 individuals from

Oxfordshire, England (UK), suggests that there has
been an overemphasis on the prevalence of acute
events in coronary artery disease (CAD) morbidity and
mortality when compared to peripheral vascular dis-
ease and stroke. In OXVASC (Oxford Vascular Study),
rates of events in 3 different arterial territories were
prospectively assessed to include incidence, 30-day
case fatality, and mortality rates for all acute sympto-
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matic arterial vascular events. Ninety-one thousand
individuals, all cared for by general medical physi-
cians, were enrolled. The population was dominantly
Caucasian (94%), and the population was less
deprived, indicating an average income above the UK
norm. A large variety of data collection approaches
were employed, including daily searches of emergency
department admissions, visits to hospitals to document
acute vascular admissions, and comprehensive ascer-
tainment of deaths. Research nurses followed surviving
subjects for 2 years after any index event. Standard
definitions of vascular deaths, TIA, and stroke were
utilized; high rates of autopsy substantiated the cause
of death. Troponin testing was used for assessment of
STEMI and NSTEMI. Events were classified as first
ever (incident) or recurrent. Age and sex specific rates
per 1000 population per year were calculated for all
types of events, as was case fatality and mortality. The
OXVASC study began in April of 2002; this report
includes all events through June 2005. Rothwell and
colleagues emphasize that the age and gender charac-
teristics of the OXVASC population “closely resemble
that of the entire population of the UK.”

Results: A total of over 2000 acute vascular events
occurred in 1600 individuals during the study, of which
90% were considered definite, 8% probable, and 2%
unclassifiable. The major finding of the study was that
45% of all events were cerebrovascular (618 strokes and
300 TIAs) and 42% of all events were coronary (159
STEMI and 316 NSTEMI), including unstable angina
and sudden cardiac death. Least common were peripher-
al vascular events, including aortic and peripheral vascu-
lar ischemia, and emboli, representing 9% of all events. 
In the events classified as TIAs, 50% were ultimately
reclassified as not likely. During the study period, 12%
of subjects had 2 vascular events and 4% had more than
2, either in the same or different vascular territories. The
relative rates for acute cerebrovascular events vs coro-
nary events were 1.07 overall, 0.97 if TIA and unstable
angina were excluded. Overall, 63% of events were inci-
dent or first time. The relative incidence of all cere-
brovascular vs coronary events was 1.19 (NS). Event
rates and incidence rates rose steeply with age. The
mean age for all acute events was 73, and for first ever
events. There were no differences among the 3 arterial
territories for age at the time of event. Rates of acute
coronary events were higher in men, particularly at age
< 65 (risk ratio of 4) vs 1.65 risk ratio for > 65. Of note,
the gender event difference in subjects < 65 years was
largest for STEMI, decreasing with higher age; in older
women reaching age 85, there was no longer any gender
differential. There were more cardioembolic strokes in
older women and “an excess of strokes in men associat-
ed with 50% or more symptomatic carotid stenosis.”

Major aortic events were much higher in men than
women. Overall, age-event and age incidence for stroke
and coronary events were similar at all ages in men, but
stroke rates were higher in women > 75. Fatal rates for
TIA and unstable angina were low. Fatal and incident
event rates rose steeply with age for all arterial territo-
ries, age after 65 (P < 0.0001). There were very high
rates of non-fatal stroke in the older age groups. Calcula-
tion of total burden of acute vascular events revealed a
yearly overall rate of 0.37% at age 45-54, 0.94% at 55-
64, rising to 2.4% at 65-74 years, 5% at 75-84, and 8.8%
at 85 years or greater. The large majority of all events
occurred in 14% of the study population aged 65 or
more; more than half of all events in various territories
occurred in the 6% of the population of age 75 or older. 

■■ COMMENTARY
Projections of the total burden of vascular dis-

ease for the next 40 years predict a major increase
of events in the older population. Rothwell et al
stress that the OXVASC data are unique in that its
population base is different from almost all other
published epidemiologic studies, most of which do
not assess individuals over the age of 65. In addi-
tion, few studies equal the assiduous manner with
which the data were collected. These results make it
clear that there are high rates of acute vascular
events that occur outside the coronary circulation,
and they highlight the steep rise in event rates with
age in all territories. This study suggests that acute
cerebrovascular events are at least as frequent as
acute coronary events, and that the wide spread
assumption that coronary events occur at a younger
ages appears to be incorrect. They note that previ-
ous epidemiologic studies have not included over-
age populations, even for coronary artery disease.
Thus, “probably exaggerated in sex difference in
rates, particularly in rates for STEMI.” The latter
“occurs about 20 years earlier in men than in
women, but that rates in women do eventually catch
up.” Half of STEMIs in men occurred in men
younger than 65 compared to 16% of women. Roth-
well et al stress the implications of excess vascular
disease in the elderly population. “The very high
rates emphasize the need for primary and secondary
prevention in older age groups.” Most events in
older age groups were non-fatal, and presumably
more disabling than in the younger populations,
suggesting an increase in prevalence of disability in
the aging population. They predict that increases in
numbers of non-fatal events in individuals > 85
years of age will importantly impact the medical
care system. Rothwell et al emphasize that
OXVASC is different than many of the mortality
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reports in the literature suggesting that CAD is the
leading cause of death. The rates of acute cerebral
vascular events “are in fact higher than those for
acute coronary events.” The data indicate that
“event rates and incidence of stroke alone were sim-
ilar to those of myocardial infarction and sudden
cardiac death combined at all ages in men, and
higher in women.” Rothwell et al believe that
OXVASC stroke incidence rates “. . . are highly
consistent with those reported in other comparable
studies. . . “but that no comparable recent data have
been available for coronary events. They conclude
that their study indicates that cerebrovascular
events are the most frequent acute manifestation of
vascular disease, and that age event curves are simi-
larly steep in all arterial territories, with half of all
events occurring in people age 75 or older. They
stress that their findings have “important implica-
tions for prevention strategies, clinical trial design,
and targeting of funds. 

For American physicians, it appears that the most
significant findings in this study are the substantial-
ly higher cerebrovascular event rates than we appear
to see in our daily practice, and that aging is clearly
associated with marked increases in all types of vas-
cular events. While these are not really new find-
ings, the outstanding design and follow-up in
OXVASC provides a warning that more emphases
must be made in preventing and/or slowing the rates
of vascular events in individuals over 65. Very few
studies in the cardiology literature have emphasized
evidence-based therapies or clinical trial data in
these age groups. Furthermore, elderly patients in
general exist below the radar screen of prevention
and/or intervention. Whether or not the OXVASC
data will be similar to a large population in the Unit-
ed States or Canada is moot; the meticulous data
collection in this study clearly tells us that these data
should be generalizable to a US population. While
African Americans and other non-white groups are
not assessed in the OXVASC population, it is unlike-
ly that there are major differences in the age and
gender phenomena.

What does this mean for the practicing physician?
Identification of risk factors and treatment in patients
over 65 must be upgraded. Many of our older patients
are not treated because of a lack of data and perhaps a
belief that one cannot substantially affect the course of
vascular disease once an individual reaches the age of
65-70. These data, while not providing therapeutic
guidelines, fly in the face of the nihilistic approach to
the elderly. The remarkable statin story of the last
decade is a case in point. There has been a steady low-
ering of target LDL for individuals with and without

vascular disease over the past decade. Hypertension
RCT have indicated that effective therapies have
demonstrated improvement in vascular events, and tar-
get levels for blood pressure have been progressively
lowered. The elderly represent an often overlooked
target for hypertension therapy; the emphasis on the
treatment of systolic blood pressure elevation data of
the last few years is to be applauded, but needs to be
more widely acknowledged. It would appear that vas-
cular risk is a continuum, and that it is now time to
turn our sights on older populations. This is particular-
ly true in that randomized trials enroll mostly middle
aged individuals, typically less than 65-70, and have,
perhaps, been sending a message that older age does
not matter. One wonders if the event rates in OXVASC
individuals over the age of 65 could have been modi-
fied by treatment of hypertension, diabetes, and hyper-
lipidemia, with the widespread use of aspirin, antihy-
pertensive drugs, and statins.   ■

CME Questions
7. Which is most correct concerning post-MI stroke?

a. The incidence increases progressively for 3 years.
b. The absolute 30-day risk is 2%.
c. Modern therapy for MI has reduced the incidence.
d. Modern therapy for MI increases hemorrhagic strokes.

8. Which is most correct concerning post-MI atrial fibrillation?
a. Most had atrial fibrillation on admission
b. The incidence increased with age
c. Oral anticoagulants reduced one-year mortality
d. All of the above

9. Which is most correct concerning fenofibrate therapy in 
diabetics?
a. Mortality was reduced
b. Nonfatal MI was reduced
c. Microvascular complications were reduced
d. B and C

10. A population survey of all cardiovascular events revealed?
a. Half of the events occurred in those younger than 65.
b. Coronary events are more common in those younger than 65
c. Strokes are more common in those < 65
d. Cerebral and coronary events occur at nearly the same frequency

11. Perioperative amiodarone for cardiac surgery resulted in:
a. less atrial arrhythmias.
b. shorter hospital stays.
c. shorter ICU stays.
d. reduced mortality.

12. Arrhythmogenic RV dysplasia can be distinguished from
benign RV ventricular tachycardia by:
a. RV dysfunction on echo.
b. QRS prolongation on ECG.
c. T wave inversion in V1-3.
d. All of the above
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Letrozole (Femara) is a potent aromatase
inhibitor that is used to treat women with
metastatic breast cancer and, in a neoadjuvant

role, for women who have failed tamoxifen.
Aromatase inhibitors exert their effect by blocking
the conversion of androgens to estrogens and reduc-
ing estrogen levels in tissue and plasma.  Recently,
letrozole was compared with tamoxifen for adjuvant
therapy in postmenopausal women with steroid-
hormone-receptor-positive breast cancer.  

A total of 8010 women were randomized to 5
years of letrozole (4003) or tamoxifen (4007).  After a
median follow-up of 25.8 months, there were 351
events (local or distant recurrence) in the letrozole
group and 428 events in the tamoxifen group, with 5-
year disease-free survival estimates of 84% and
81.4%, respectively.  Adverse effects of the drugs
were different with tamoxifen, resulting in a higher
rate of thromboembolism, endometrial cancer, and
vaginal bleeding, while letrozole was associated with
a higher incidence of skeletal and cardiac events and
hypercholesterolemia.  

The authors suggest that in women with
endocrine-responsive breast cancer, adjuvant treat-
ment with letrozole, as compared with tamoxifen,
reduced the risk of recurrent disease (Thurlimann B,
et al. A Comparison of Letrozole and Tamoxifen in
Postmenopausal Women with Early Breast Cancer.
N Engl J Med. 2005;353:2747-2757).  In an accompa-
nying editorial Sandra Swain, MD, from the
National Cancer Institute, states that "all the evi-
dence points to aromatase inhibitors as critically
important for improving the outcome among post-
menopausal women with breast cancer who have
positive or negative lymph nodes and who are at a
substantial risk for recurrent disease."  (Swain SM, et

al. Aromatase Inhibitors—A Triumph of
Translational Oncology. N Engl J Med. 2005;353:2807-
2809). Based on this study, the FDA has recently
approved letrozole for adjuvant treatment (immedi-
ately after surgery) in postmenopausal women with
hormone sense of breast cancer.

Do Antidepressants Increase Risk of Suicide?
An article in the January issue of the American

Journal of Psychiatry asks "Is the FDA Warning About
Antidepressants Wrong?" Researchers from Group
Health Cooperative in the Pacific Northwest used
population-based data to evaluate the risk of suicide
death and serious suicide attempt in relation to the
initiation of antidepressant treatment.

Computerized health plan records for over 65,000
patients with over 82,000 episodes of antidepressant
treatment between 1992 and 2003 were reviewed.  In
the 6 months after initiation of antidepressant treat-
ment, the risk of suicide was found be no higher
than at any other time during treatment.  The risk of
suicide attempt was highest in the month before
starting treatment, and declined progressively after
starting medication.  When newer drugs were com-
pared to older drugs, an increase in suicidality was
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only seen with the older drugs. 
The authors conclude that the risk of suicide dur-

ing acute-phase antidepressant treatment is approxi-
mately 1 in 3000 treatment episodes, and the risk of
serious suicide attempt is approximately one in
1000.  Available data do not indicate significant
increase in risk of suicide or serious suicide attempt
after starting treatment with newer antidepressant
drugs (Simon GE, et al. Suicide Risk During
Antidepressant Treatment. Am J Psychiatry.
2006;163:41-47, available free at ajp.psychiatryon-
line.org).  The study calls into question the March
2004 FDA public health advisory regarding worsen-
ing depression and suicidality in pediatric and adult
patients being treated with 10 newer antidepressants
(bupropion, citalopram, fluoxetine, fluvoxamine,
mirtazapine, nefazodone, paroxetine, sertraline, esci-
talopram, and venlafaxine).

Can Viagra Improve Heart Function?
Concern still lingers regarding the safety of erectile

dysfunction drugs in patients with heart failure.  A
new study from Australia suggests that sildenafil
(Viagra) actually improves heart function in patients
with systolic dysfunction.  In a randomized, placebo-
controlled, double-blind, 2-way crossover study, 20
patients with controlled left ventricular failure and
ejection fractions < 35% received sildenafil 50 mg or
matching placebo.  Cardiac output was determined
by Doppler echocardiography, aortic pressure wave-
form, and aortic and femoral arterial stiffness was
also evaluated.  With a peak effect at 60 minutes after
administration, sildenafil resulted in an increase in
cardiac index of 0.37 L/min, decrease in total sys-
temic resistance, decreased aortic and lower limb
pulse-wave velocity, and decreased wave reflection
(all significant at P < .0001).  The authors conclude
that sildenafil improved cardiac performance by
decreasing LV load, resulting in increased cardiac
output and increase in exercise capacity in heart fail-
ure patients (Hirata K, et al. Effect of Sildenafil on
Cardiac Performance in Patients with Heart Failure.
Am J Cardiol. 2005;96:1436-1440).

Can Tamoxifen Increase Your Height?
Tamoxifen may increase height potential in short

pubertal periods, according to new study in the
journal Pediatrics.  The study was a retrospective
chart review of 7 boys with a mean age of 15 who
took tamoxifen 10-20 mg twice a day for a mean of
26 months.  Six of the boys were also receiving
growth hormone.  Tamoxifen significantly decreased
the rate of skeletal maturation and improved pre-
dicted adult height without negative effects on sex-

ual maturation.  Skeletal maturation was deter-
mined by review of bone radiographs by independ-
ent endocrinologists.  The authors state that
"additional evaluation of this therapy is now
required to determine if the increase in predicted
adult height results in a clinically significant increase
in final adult height."  (Kreher NC, et al. The Use of
Tamoxifen to Improve Height Potential in Short
Pubertal Boys. Pediatrics. 2005;116:1513-1515).

A Dramatic Increase of Clostridium difficile
Clostridium difficile is increasing in frequency and

severity in both hospital and community settings.
Widespread use of acid suppressing proton pump
inhibitors (PPIs) and H2 receptor agonists (H2RAs)
may be a contributing factor, according to new
study. Two population-based, case-control studies
from England reviewed all 1672 cases of C. difficile
reported between 1994 and 2004, while a second
study looked at cases defined as community
acquired.  All cases were matched 10 controls.  The
incidence of C. difficile increased dramatically
between 1994 and 2004.  The adjusted rate ratio of C.
difficile associated disease with current use of PPIs
was 2.9 (95% CI, 2.4-3.4) and, with H2RAs, the rate
ratio was 2.0 (95% CI, 1.6-2.7).  The authors conclude
that the use of acid-suppressive therapy is associ-
ated with an increase risk of community-acquired C.
difficile.  Parenthetically, they also found an increased
risk associated with use of nonsteroidal anti-inflam-
matory drugs (JAMA. 2005;294:2943-3048).

FDA Actions
The FDA has approved Bristol-Myers Squibb's

abatacept (Orencia) for the treatment of rheumatoid
arthritis.  The drug, which is produced by recombi-
nant DNA technology, is a T cell costimulation mod-
ulator.  It is approved for patients with
moderately-to-severely active rheumatoid arthritis
who had an inadequate response to one or more
DMARDs, including TNF antagonists.  It may be
used as monotherapy or with other non-TNF
inhibitor DMARD.  Abatacept is administered as a
30-minute IV infusion at 0, 2, and 4 weeks, then
every 4 weeks thereafter.

The FDA and GlaxoSmithKline have issued a
"Dear Doctor" letter regarding rare reports of macu-
lar edema in patients receiving rosiglitazone
(Avandia).  The majority of the cases involved con-
current peripheral edema and, in the majority of
cases, macular edema improved with discontinua-
tion of the drug.  Macular edema presents as blurred
or distorted vision, decrease color sensitivity, and
decreased dark adaptation.   ■

2 PHARMACOLOGY WATCH® / February 2006


