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by optimizing platelet inhibition with prasugrel-thrombolysis in

Myocardial Infarction 38. Circulation. 2008;118:1626-1636.

Prasugrel, a novel third-generation oral thienopyridine
(following ticlopidine and clopidogrel), has recently been

shown to provide clinically important platelet inhibition in acute
coronary  syndromes (ACS), with decreased ischemic events com-
pared to clopidogrel in the TRITON-TIMI 38 trial of almost
14,000 ACS patients undergoing PCI. The benefits of reduced car-
diovascular (CV) death, non-fatal MI, and non-fatal stroke were
greater in diabetics randomized to prasugrel. However, more
bleeding was seen in the prasugrel-treated subjects. Overall, dia-
betics had a greater benefit than non-diabetics with prasugrel, with
a gradient of increased benefit in insulin-dependent subjects; thus,
greater efficacy with prasugrel was confirmed in the diabetic
cohort, who also experienced a considerably increased risk of
ischemic events. The study compared prasugrel to clopidogrel
in ACS patients undergoing percutaneous interventions (PCI); a
pre-specified analysis of the primary endpoints in diabetics is
the subject of this report. As of this writing, prasugrel has not
yet received final FDA approval. This drug, an irreversible antag-
onist of the platelet (ADP) PDY12 receptor, has a faster onset of
action, less inter-individual variability of effect, and greater potency
than clopidogrel.
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TRITON-TIMI: 38 Study — Important Data

• In the total cohort of 13,608 subjects with ACS, there
were 3,146 diabetics (776 on insulin). Study patients
were moderate- to high-risk unstable angina or non-ST
elevation myocardial infarction (UA/NSTEMI) or post
medical treatment for STEMI patients with a planned
PCI. (Increased bleeding risk or recent clopidogrel use
subjects were excluded.)

• The primary endpoint was a composite of CV death,
non-fatal MI, non-fatal stroke, or TIMI major bleeding
unrelated to CABG.

• The results showed a 19% reduction in the primary
endpoint with prasugrel compared to clopidogrel.

• Overall, diabetics were more likely to have UA or
STEMI, older age, more CABG, be women, and have
higher BMI, compared to non diabetics.

• Thrombotic events were higher in diabetics, 14.6%
vs 9.9% without diabetes. Insulin-treated patients had
the worst outcomes (p = < 0.0001).

• MI occurred in 8% without diabetes mellitus (DM)
and 10.7% with DM.

• Stent thrombosis, but also net clinical benefit, was
higher in diabetics.

• Major bleeding rates were similar between non-dia-
betics and diabetics: 2.6% vs 2.0%, p < 0.08; any bleed-
ing 4.8% vs 4.9%, p = NS.

• Prasugrel compared to clopidogrel in diabetic patients.
•A 14% reduction in the primary endpoint in subjects

without DM, and a 30% reduction with DM by prasug-
rel, p < 0.001 (mostly due to a decrease in MI).

•Diabetics had a > 40% decrease in MI; stent throm-
bosis was decreased with prasugrel independent of dia-
betic status.

• MI rates were decreased with prasugrel by 18% in
non-diabetics, (p = 0.006) compared to a > 40% decrease
in diabetics (p = 0.001).

• Bleeding in non-diabetics was seen in 4.9% on pra-
sugrel vs 3.6% in the clopidogrel group, and 5.3% pra-
sugrel vs 4.3% clopidogrel in diabetics (NS) (p = 0.13).

• Diabetics had a greater reduction in ischemic events
without an increase in major bleeding (no DM 8%, DM
26%), resulting in a “greater” net clinical benefit for pra-
sugrel among subjects with DM.

• Large benefits in all major endpoints were seen in
diabetics, including ischemic events, with greatest effec-
tiveness in insulin-treated DM subjects.

• The authors concluded that in prasugrel-treated ACS
patients, clinical outcomes were benefited vs cloprido-
grel. More intensive anti-platelet therapy is key, espe-
cially in diabetics who have variable and less effective
anti-platelet action and a less predictable benefit from
clopidogrel.

■■ COMMENTARY
This study confirms enhanced efficacy with this

third generation antiplatelet drug. The authors con-
clude, “. . . more intrusive and consistent anti-platelet
therapy . . . with prasugrel resulted in a reduction in
ischemic events compared with standard dual anti-
platelet therapy, but with more bleeding . . . on balance
an improved net clinical benefit.” And subsequently,
“prasugrel was especially efficacious in patients with
DM.” Net clinical benefits were more with prasugrel
vs clopidogrel, but bleeding rates were increased.
Platelet reactivity is increased in ACS, worse in
insulin-treated diabetics, and “treatment with insulin
may identify a group of subjects at particular risk for a
poor response to clopidogrel.” The authors emphasize
that clopidogrel is less than ideal vs prasugrel, partic-
ularly in high-risk patients. Studies with different
doses of prasugrel and clopidogrel hopefully will ulti-
mately support a safer dose regimen for both drugs. At
present, prasugrel is a drug to be closely watched —
hopefully a positive nod from the FDA may be forth-
coming, particularly if safer dosage regimens can be
achieved without loss of efficacy, but with less bleed-
ing potential.   ■
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BMS vs LIMA for Proximal
LAD Lesions: 10-Year
Follow-up of the SIMS Trial
A B S T R A C T  &  C O M M E N T A R Y

By Andrew J. Boyle, MBBS, PhD
Assistant Professor of Medicine, Interventional Cardiology,
University of California, San Francisco
Dr. Boyle reports on financial relationships relevant to this field of study.

Source: Goy JJ, et al. 10-year follow-up of a prospective
randomized trial comparing bare-metal stenting with inter-
nal mammary artery grafting for proximal, isolated de novo
left anterior coronary artery stenosis the SIMA (Stenting
versus Internal Mammary Artery grafting) trial. J Am Coll
Cardiol. 2008;52:815-817.

Coronary artery stenoses involving the prox-
imal left anterior descending coronary artery

(LAD) have caused significant concern for clinicians
over the years. If these lesions give rise to a myocardial
infarction, this is often termed the “widow maker”
because of the large area of myocardium subtended by
the LAD and the high mortality associated with proxi-
mal LAD occlusion. Coronary stenting provides a less
invasive alternative to coronary artery bypass graft
(CABG) surgery. However, proximal LAD stenting
with bare-metal stents (BMS) has a high rate of in-stent
restenosis (ISR). The SIMS trial was a randomized, con-
trolled study designed to compare CABG using left
internal mammary artery (LIMA) grafts with stenting
using BMS in patients with isolated de novo lesions in
the proximal LAD.

Goy et al enrolled 121 patients at six European sites
and randomized them to stenting or CABG for proxi-
mal LAD stenosis. The baseline data and two-year out-
comes have been reported previously. Follow-up data
at 10 years was available in 119 patients. The primary
composite endpoint was all-cause mortality, myocar-
dial infarction (MI), and repeat revascularization; the
secondary endpoint was angina. After 10 years of fol-
low-up, the primary endpoint was reached more often
in the stent group than the CABG group (42% vs 17%,
p < 0.0001), which was driven by an increased rate of
revascularization (29% vs 5%, p < 0.0001). The rates of
death (8% vs 7%, p = 0.4) and MI (5% vs 5%, p = NS)
did not differ between stent and CABG groups, respec-
tively. Most patients in both groups were free of angi-
na (93%) or had mild angina (7%). Goy et al concluded

that the only difference between stenting and LIMA
grafting for proximal LAD disease is the need for
repeat revascularization.

■■ COMMENTARY
This study confirms the excellent long-term efficacy

and safety of CABG with LIMA graft for isolated prox-
imal LAD disease. In addition, it confirms the long-
term safety and efficacy of stenting for proximal LAD
disease, albeit with a higher rate of revascularization
than CABG. It is noteworthy that only 28% of patients
initially received statin therapy, whereas, at study’s end,
89% of patients were receiving statins, with no differ-
ence between groups. This reflects the changing prac-
tice pattern for secondary prevention over the past 10
years. After 10 years, 94% of stented patients and 96%
of CABG patients were receiving anti-platelet therapy,
but Goy et al provide no details regarding whether this
was aspirin alone or dual anti-platelet therapy. This
study is limited by small numbers and by including a
very specific homogeneous group of patients. However,
when looking at the absolute numbers of events, it is
unlikely that even with doubling or tripling of the num-
ber of patients that there would be a discernable differ-
ence in death or MI. Notable strengths of this study are
the randomized nature of its design and the excellent
rate of 10-year follow-up (98% of patients). 

The stents used in this study were first generation
bare-metal stents, and technology has evolved signifi-
cantly since then. It is enticing to speculate that with
drug-eluting stents, better medical therapies and opti-
mization of anti-platelet therapies, that event rates
could be further reduced, both in the patients receiving
stents and those having CABG, but this remains to be
prospectively evaluated.   ■

Lower Mortality with 
Drug-Eluting Stents 
than Bare-Metal Stents
A B S T R A C T  &  C O M M E N T A R Y

By Andrew J. Boyle, MBBS, PhD

Source: Mauri L, et al. Long-term clinical outcomes after
drug-eluting and bare-metal stenting in Massachusetts.
Circulation. 2008;118:1817-1827.

The dramatic reduction in in-stent restenosis
(ISR) afforded by drug-eluting stents (DES) led to
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their widespread use throughout the world.
Subsequently, more patients and lesions could be treat-
ed percutaneously with less thought about ISR. With
the advent of a more widespread adoption of percuta-
neous coronary intervention, registry data began sug-
gesting an increased risk of late and very late stent
thrombosis with DES compared to bare-metal stents
(BMS). Autopsy studies showed incomplete endothe-
lialization of DES struts, giving rise to a plausible
explanation for the suggested increase in stent throm-
bosis. However, it remained uncertain whether the
increased rates of stent thrombosis were due to the
stents themselves or to the more complex nature of the
patients and lesions undergoing stenting with DES. 

Clinical trials of DES vs BMS have not been pow-
ered to detect small differences in mortality. Meta-
analyses of pooled data from the pivotal trials that led to
approval of DES showed no difference in mortality or
stent thrombosis in this relatively low-risk patient
group. However, data are lacking on the efficacy and
safety of DES compared to BMS in “real-world” set-
tings, including both low- and high-risk patients and
lesions. Accordingly, Mauri et al performed a retrospec-
tive analysis of patients undergoing coronary artery
stenting in Massachusetts from April 2003 to September
2004. Drug-eluting stents were introduced to the market
in 2003, and they demonstrated a rapid uptake of this
new technology.

All patients undergoing PCI in Massachusetts at non-
government hospitals were included. Using data com-
piled for the state by each center, describing patient and
procedural details, they cross-linked with data from the
Massachusetts Registry of Vital Statistics, the Social
Security Death Index, and the hospital discharge data
from the Massachusetts Division of Healthcare Finance
and Policy. After excluding patients who were not resi-
dents in the state, those who were not linked to admin-
istrative files, and those receiving both DES and BMS,
they had comprehensive data on 11,556 patients receiv-
ing DES and 6,237 receiving BMS. Significant differ-
ences existed between the groups at baseline, with
patients receiving BMS being older and having co-mor-
bidities more frequently, including cancer, gastrointesti-
nal bleeding, heart failure, lung disease, renal insuffi-
ciency, cardiogenic shock, and acute myocardial infarc-
tion at presentation.

In the absence of randomization, Mauri et al used
complicated statistical methods to overcome these
baseline differences, minimize confounders, and make
the most valid comparisons between patients receiving
DES and those receiving BMS.

A propensity-score matched analysis was per-
formed to compare groups receiving DES and BMS.

One-to-one matching was performed with a logistic
regression model created from 63 variables to identi-
fy pairs of DES and BMS patients with similar base-
line characteristics. In total, 5,549 patients receiving
DES were compared with 5,549 patients receiving
BMS. The validity of this approach was confirmed
using several sensitivity analyses. The result was a
large cohort of relatively well matched patients fol-
lowed up for two years.

After propensity matching, DES use was associated
with a reduction in mortality compared to BMS use
(9.8% vs 12.0%; p = 0.0002). DES use also was associ-
ated with a reduction in myocardial infarction (8.3% vs
10.3%; p = 0.0005) and target-vessel revascularization
(11.0% vs 16.8%; p < 0.0001). Furthermore, when
patients presenting with myocardial infarction were
excluded, DES use was still associated with reduction in
total mortality and target vessel revascularization of
approximately the same magnitude. Mauri et al conclude
that DES use is associated with lower mortality, myocar-
dial infarction, and target vessel revascularization, but
that longer-term follow-up is needed to provide further
reassurance of preserved safety of these devices.

■■ COMMENTARY
Mauri et al have analyzed a large contemporary

cohort of patients undergoing PCI with robust statisti-
cal techniques to minimize confounders. However, it is
important to acknowledge that this is a retrospective
study, rather than a prospective, randomized study.
Despite the inherent limitations of such an analysis, the
large numbers of patients enrolled and the techniques
used to match the cohorts give us substantial confi-
dence that DES use is not associated with increased
events or mortality. In fact, these data are consistent
with several other recent real-world registry studies
demonstrating reduced mortality in patients receiving
DES compared to BMS.

One possible explanation for the improved clinical
outcomes in the DES group is the extended duration
of dual anti-platelet therapy in this group. At the time
these procedures were performed, dual anti-platelet
therapy was recommended for one month for BMS
and for 3-6 months in patients receiving DES. The
cumulative incidence curves for all outcomes separat-
ed early, within the first 3-6 months, during the time
of dual anti-platelet therapy, suggesting that this may
have been a factor. If that is the case, we may see, for
more recent recommendations for prolonged dual
anti-platelet therapy for patients receiving DES and
for those who present with acute coronary syndromes,
a reduction in events in both BMS and DES, perhaps
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being even more in favor of patients receiving DES.
Mauri et al combined sirolimus-eluting stents and

paclitaxel-eluting stents together, potentially missing an
effect of one or the other device. In addition, there may
have been confounders that they did not account for in
their statistical analyses. Despite these limitations,
Mauri et al present a strong argument for the safety and
efficacy of DES use in varied patient groups.   ■

Bridging 
Anticoagulant Therapy for 
Mechanical Valve Patients
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Spyropoulos AC, et al. Perioperative bridging ther-
apy with unfractionated heparin or low-molecular-weight
heparin in patients with mechanical prosthetic heart valves
on long-term oral anticoagulants (from the REGIMEN
Registry). Am J Cardiol. 2008;102:883-889.

Unfractionated heparin (ufh) is the standard
bridging therapy for patients with mechanical heart

valves who need to temporarily stop oral anticoagulants.
Small case series have suggested that low molecular
weight heparin (LMWH) may be useful for this purpose.
Accordingly, a multicentered registry of patients under-
going bridging therapy was interrogated to assess out-
comes in those with mechanical valves put on UFH ver-
sus LMWH. Patients were involved in the trial if they
needed bridging for elective surgical procedures. Adverse
outcomes over 30 days after the procedure were noted.
This was an observational study, and no set protocol for
bridging was followed.

Results: Of the 1,077 patients requiring bridging, 245
were on oral anticoagulants for mechanical heart valves;
UFH was used in 73 and LMWH in 172. The groups were
fairly comparable, although there were more men and
more bileaflet valves in the LMWH group. About one
quarter of both groups were also on antiplatelet drugs.
About 40% of both groups had major surgery. Duration of
bridging therapy was similar in both groups, but the
LMWH patients were discharged earlier on average.
There were no significant differences in adverse events
between treatment groups, but the rate of major bleeding
was higher in the UFH group (8.8 vs 4.2%). Spyropoulos
et al concluded that in patients with mechanical valves,

bridging therapy with LMWH is feasible and safe, and
allows for earlier discharge.

■■ COMMENTARY
Mechanical prosthetic valve patients are high-risk

patients for anticoagulation cessation, as valve throm-
bosis may occur after 48 hours of subtherapeutic INR
values. Therefore, they often undergo bridging therapy
with heparin for surgical procedures. In this registry
study of bridging therapy, 25% had mechanical valves.
There has been interest in using LMWH, because it can
be given as an outpatient and does not require blood test
monitoring of anticoagulation levels. However, up until
2002, there was a black box warning in the package
inserts of LMWHs not to use them with mechanical
valves because of a lack of data suggesting their effec-
tiveness in this situation. Several small studies have
shown equivalent efficacy to UFH, so this warning has
been modified, but lack of strong data has dampened
enthusiasm for the use of LMWH for this purpose.

This registry study is the largest experience reported
with LMWH for prosthetic valves. The study group
was a high-risk one: 50% had mechanical mitral
valves; two-thirds had hypertension; half had atrial fib-
rillation; and one-quarter had heart failure. Also, 40%
had major surgery and one-quarter were also on
antiplatelet drugs. The composite endpoint of major
adverse events including death, thromboembolism, and
major bleeding favored LMWH (5.5 vs 10.3%), but the
difference was not statistically significant. The throm-
boembolism risk on LMWH was < 1%. Importantly,
about 70% of the patients treated with LMWH were
either outpatients or were in the hospital < 24 hrs. Most
of the patients received enoxaparin at full therapeutic
doses twice a day.

One reason for the lower bleeding rates for LMWH
was that patients undergoing surgery with a high risk of
bleeding, such as cardiothoracic surgery, were more
often put on UFH because it can be reversed more eas-
ily. Other limitations include the observational nature of
the study without a randomized treatment protocol.
Also, the power to detect some endpoints was limited
because of a lack of events. For example, only one
patient in each group experienced a thromboembolic
event. However, this study confirms the results of small-
er studies and supports the conclusion that LMWH for
bridging patients on oral anticoagulants with mechani-
cal valves who need surgery, is safe and efficacious, and
may reduce costs by permitting earlier discharge from
the hospital.   ■
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Effect of N-33
Polyunsaturated Fatty 
Acids in Heart Failure
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: GISSI-HF Investigators. Effect of n-3 polyunsatu-
rated fatty acids in patients with chronic heart failure (the
GISSI-HF trial): a randomised, double-blind, placebo-con-
trolled trial. Lancet. 2008 Aug 29. [Epub ahead of print]

The gruppo italiano per lo studio della
Sopravvivenza nell’Infarto miocardico (GISSI)-

Prevenzione trial demonstrated a lower mortality rate in
post myocardial infarction patients treated with n-3
polyunsaturated fatty acids (PUFA) vs controls, which
was mainly due to a reduction in sudden death. Since up
to half of the deaths in chronic heart failure patients are
sudden, the GISSI-heart failure trial was proposed to test
the hypothesis that PUFA could reduce morbidity and
mortality in symptomatic heart failure patients. The 7046
patients studied had NYHA class 11-IV heart failure of
any etiology and with any left ventricular ejection frac-
tion. The patients were randomly assigned to placebo or
a 1 g capsule of PUFA in a double-blind fashion. The
patients were also assigned to rosuvastatin 10 mg/day or
a placebo. The primary co-endpoints were time to death
and time to death or hospital admission for cardiovascu-
lar reasons. Several secondary endpoints and subgroups
analyses were prespecified.

Results: Median follow-up was 3.9 years. After two
years, the primary co-endpoints began to diverge in the
two groups. Death occurred in 29% of the placebo
patients and 27% of the PUFA group (adjusted HR 0.91,
95% CI 0.83-0.98, p = 0.04); death or hospital admission
for cardiovascular disease occurred in 59% of the place-
bo groups and 57% of the PUFA group (HR 0.92, 0.85-
0.99, p = 0.009). PUFA therapy resulted in significantly
lower rates of cardiovascular death (20% vs 22%) and
admission for cardiovascular reasons (47% vs 49%).
Rates of acute myocardial infarction and stroke were not
different. Worsening heart failure, followed by arrhyth-
mias, were associated with most of the deaths, but were
not different between the groups. No subgroup had a dif-
ferent response to PUFA. There was no difference in the
number of patients discontinuing treatment for adverse
effects between the two groups (3% in both). The
authors concluded that treatment of heart failure patients

with PUFA is safe and can provide a small benefit in
morbidity and mortality.

■■ COMMENTARY
The demonstrated beneficial effects of PUFA were

modest and did not emerge until after two years of therapy.
However, this was on top of optimal medical therapy for
heart failure which included ACE1/ARBs in 93%, beta
blockers in 65%, and spironolactone in 39%. Also, other
therapies for heart failure have taken time to exhibit their
benefits. Would a higher does of PUFA been more ben-
eficial? This is unknown, but the 1 g dose used was well
tolerated, with 3% discontinuing therapy in each group,
both for gastrointestinal side effects.

Examination of secondary endpoint and subgroup
results suggests that PUFA beneficially affects the pro-
gression of heart failure and, for this reason or others,
reduces sudden arrhythmic death. Interestingly, there was
little apparent effect on atherothrombotic events such as
myocardial infarction and stroke. Also, the rosuvastatin
arm of the study failed to show any benefits (Lancet.
2008;372:1231-39). These data suggest that therapies
that work for atherosclerotic cardiovascular disease may
have little impact once heart failure is present. Clearly,
patients with non-ischemic heart failure do not need
statins. Whether to discontinue statins in ischemic
patients once they have heart failure is unknown, but 10
mg of rosuvastatin was well tolerated.

Only 10% of the patients in GISSI-HF had normal left
ventricular ejection fractions, so conclusions about heart
failure patients with preserved left ventricular systolic
function are difficult to separate out. At this point, it
appears that all patients with symptomatic heart failure
of any cause and with any ejection fraction can benefit
from daily PUFA supplementation.   ■

Sudden Death After
Myocardial Infarction
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: Adabag AS, et al. Sudden death after myocardial
infarction. JAMA. 2008;300:2022-2029.

In this paper, adabag et al from the mayo clinic
analyzed the risk of sudden death after an acute

94 December 2008



myocardial infarction over a 28-year period in patients
residing in Olmsted County, MN. Virtually all medical
care in this area is provided by a small number of
providers who share their patient database, allowing
accurate, long-term epidemiological studies. Patients
who survived to hospital discharge after a diagnosis of
acute myocardial infarction were identified. Baseline
demographic and clinical characteristics were collected
and long-term outcomes determined. Sudden cardiac
death was defined as any out-of-hospital death for which
the primary cause of death was classified as coronary
heart disease by the death certificate.

Between 1979 and 2005, a total of 3,296 incident
myocardial infarctions occurred in Olmsted County.
There were 2,997 hospital survivors. The mean age for
survivors was 67; 59% were male. Most events were
non-ST segment elevation myocardial infarctions
(66%). Reperfusion and/or revascularization were per-
formed in 52% of the group. Over a median follow-up
of 4.7 years, 1,160 deaths occurred among the hospital
survivors. Of these deaths, 282 (24%) were classified as
sudden cardiac deaths. Thirty-five of these sudden car-
diac deaths occurred during the first 30 days following
hospital discharge. After that, the rate of sudden cardiac
death was constant at 1.2% per year. Patients who expe-
rienced sudden cardiac death were older, more likely to
be women, and to have a history of hypertension, dia-
betes, and other comorbidities. They were also more
likely to have more signs of heart failure, have had an
anterior myocardial infarction, and were less likely to
have been treated with reperfusion or revascularization.
The risk of sudden death after myocardial infarction
decreased over time. Compared with the sudden death
rate during the first nine years of the study, the risk was
20% lower in the middle nine years and 38% lower in
the last nine years. Recurrent ischemia and heart failure
were common after myocardial infarction, with 69% of
the group having one or both. Recurrent ischemia was
not associated with the risk for sudden death after
adjustment for other clinical variables. However, heart
failure showed a strong adverse association with sudden
cardiac death, even after adjustment for these variables
with a hazard ratio of 4.2. There were only 50 patients
who received an implantable cardioverter defibrillator
(ICD) in this sample, so ICD therapy had little effect on
the reported sudden death rates.

Adabag et al conclude that the risk for sudden cardiac
death is highest during the first month after myocardial
infarction and then continues at a much lower frequency
during long-term follow-up. Heart failure is the strongest
predictor of sudden cardiac death after MI. The risk for
sudden death has decreased significantly over time.

■■ COMMENTARY
This report is an interesting look at the changing epi-

demiology of sudden death after myocardial infarction.
Adabag et al looked at all patients who were coded as hav-
ing a myocardial infarction, not just those in whom it was
the principal diagnosis. The definition of sudden death as
an out-of-hospital death caused by coronary heart disease
is also somewhat different from the more common defini-
tion. However, the trends identified are probably valid and
provide insights into the problem. Clearly, the risk for sud-
den death has decreased over time as therapies for
ischemia, heart failure, and risk factor reduction have
improved. After the first 30 days after discharge, the sud-
den death rate was only 1.2% per year. Heart failure, how-
ever, increased the risk more than four-fold.

The very early period after discharge was associated
with the highest risk of sudden death, and preventing
sudden death in this period remains a clinical problem.
In the DINAMIT study, ICD therapy in high-risk
patients identified in this time frame did not improve
overall survival. Although arrhythmic mortality was
decreased in the ICD group, there were more heart fail-
ure deaths, and the result was no benefit. It seems likely
that the key to preventing sudden death in this early peri-
od will be improvements in managing the acute infarc-
tion and its early complications.   ■

CME Questions
47. Which of these treatments has been associated with lower

mortality in heart failure?
a. digoxin
b. ACEI
c. N-3 polyunsaturated fatty acids
d. B and C

48. Long-term follow up of left internal mammary artery graft v.
bare-metal stent for proximal LAD lesions shows?
a. reduced myocardial infarction
b. lower mortality
c. less revascularization
d. all of the above 

49. Drug-eluting stents v. bare-metal stents shows?
a. Reduced mortality
b. Fewer myocardial infarctions
c. Less target vessel revascularization
d. All of the above

50. Low molecular weight heparin v.  unfractionated heparin for
bridging mechanical heart valve patients shows?
a. fewer thromboembolic events
b. Lower major bleeding rates
c. Shorter lengths of stay
d. B and C

51. Comparison of prasugrel to clopridogrel in diabetics with
acute coronary syndromes showed?
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a. fewer major adverse clinical events
b. reduced myocardial infarction rate
c. more major bleeding
d. all of the above

52. Among survivors of acute MI, sudden death is related to?
a. heart failure
b. ICD placement
c. recurrent ischemia
d. all of the above

53. In heart failure patients with atrial fibrillation, pulmonary
vein isolation v. AV node ablation and pacing showed?
a. improved ejection fraction
b. better 6 minute walk performance
c. higher quality of life
d. all of the above

CME Objectives
The objectives of Clinical Cardiology Alert are to:
• present the latest information regarding illness 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:47. (d); 48. (c); 49. (d); 
50. (d); 51. (d); 52. (a); 53. (d)

To reproduce any part of this newsletter for promotional
purposes, please contact:
Stephen Vance
Phone: (800) 688-2421, ext. 5511
Fax: (800) 284-3291
Email: stephen.vance@ahcmedia.com

To obtain information and pricing on group discounts,
multiple copies, site-licenses, or electronic distribution
please contact:
Tria Kreutzer
Phone: (800) 688-2421, ext. 5482 
Fax: (800-284-3291
Email: tria.kreutzer@ahcmedia.com
Address: AHC Media LLC

3525 Piedmont Road, Bldg. 6, Ste. 400
Atlanta, GA 30305 USA

To reproduce any part of AHC newsletters for education-
al purposes, please contact:
The Copyright Clearance Center for permission
Email: info@copyright.com
Website: www.copyright.com
Phone: (978) 750-8400
Fax: (978) 646-8600
Address: Copyright Clearance Center

222 Rosewood Drive
Danvers, MA 01923 USA

Log onto 

www.cmeweb.com 
today to see how we have improved your 

online CME

The Global Continuing Medical Education Resource

CChhoooossee  yyoouurr  aarreeaa  ooff  cclliinniiccaall  iinntteerreesstt

1. Log on at http://www.cmeweb.com

2. Complete the rapid, one-time registration process
that will define your user name and password, which you will
use to log-on for future sessions.  It costs nothing to register!

3. Choose your area of interest and enter the testing area.

4. Select the test you wish to take from the list of tests
shown.  

Each test is worth 1.5 hours of CME credit.

5. Read the literature reviews and special articles,
answering the questions associated with each.

6. Your test will be graded online and your certificate
delivered immediately via e-mail.

• Alternative
Medicine

• Cardiology

• Emergency
Medicine

• Geriatrics

• Infection Control

• Internal Medicine

• Medico-Legal
Issues

• Neurology

• OB/GYN

• Oncology

• Pediatrics

• Primary Care

• Psychiatric
Medicine

• Radiology

• Sports Medicine 

• Travel Medicine

CALL 1-800-688-2421 OR E-MAIL 

CUSTOMERSERVICE@CMEWEB.COM

Site updated for ease-of-use!

Exciting ssiittee  iimmpprroovveemmeennttss include advanced search
capabilities, more bulk purchasing options, certificate
printing, and much more.

With mmoorree  tthhaann  11000000  hhoouurrss of credit available,
keeping up with continuing education requirements
has never been easier!

PPrriiccee  ppeerr  TTeesstt
$15 per 1.5 credit hours *Purchase blocks of testing hours

in advance at a reduced rate!

HOW IT WORKS



Early intensive anti-
diabetic treatment may
improve β-cell function
Source: Chen HS, et al. Beneficial effects
of insulin on glycemic control and β-cell
function in newly diagnosed type 2 dia-
betes with severe hyperglycemia after
short-term intensive insulin therapy. Dia-
betes Care 2008;31:1927-1932.

APPROXIMATELY 50% OF β-CELL FUNC-
tion has been lost at the time of ini-

tial diagnosis of type 2 diabetes. The
UKPDS suggested that neither insulin,
metformin, nor oral agents demonstrated
any particular advantage as far as pro-
gressive subsequent decline in β-cell
function is concerned. Whether inten-
sive initial glucose control with insulin
followed by routine diabetic control
with either insulin or oral agents
improves control and/or β-cell function
was the subject of this publication by
Chen et al.

Newly diagnosed type 2 diabetics
with severe hyperglycemia (n = 74)
were hospitalized and received intensive
basal-prandial insulin therapy to main-
tain near-normal fasting, preprandial,
and bedtime glucose; once good
glycemic control had been attained and
maintained for 10-14 days, subjects
were discharged and randomized to con-
tinued maintenance of tight control with
basal-prandial insulin or oral agents
(metformin and/or sulfonylurea titrated
to maintain FBS 90-130 mg/dL).

The insulin-maintenance group had
significantly greater improvements in
A1c at 6 months, although FBS levels
were similar to the oral agent group. A
comparison of β-cell function at 6

months indicated that patients receiving
basal-prandial insulin treatment had bet-
ter outcomes than those on oral agents.

Evolution of management techniques
for type 2 diabetes continues to suggest
an earlier and more prominent role for
insulin therapy. These data suggest that
how one gets to goal may be important,
and that early introduction of insulin may
have advantages over oral agents.  ■

How long should ‘clear
sailing’ certificate
last after colonoscopy?
Source: Imperiale TF, et al. Five-year risk
of colorectal neoplasia after negative
screening colonoscopy. N Engl J Med
2008;359:1218-1224. 

THE 2008 GUIDELINES FROM THE AMER-
ican Cancer Society (ACS) have

given the green light to support a variety
of different colon cancer screening tools,
though colonoscopy (COL) continues to
have the greatest advocacy from health
professionals. The currently recom-
mended interval for re-examination after
a negative COL is 10 years in average-
risk individuals. Imperiale et al looked at
the yield of COL performed 5 years after
an initial negative screening COL in
average-risk individuals (n = 1256).

Upon rescreening, no cancers were
found. Advanced adenomas were found
in 1.3%; the relative risk for a new
advanced adenoma was 3-fold higher in
men than in women.

These data are somewhat surprising
when contrasted with a recent study of
individuals undergoing two colono-
scopies the same day at Indiana Univer-

sity, in which the adenoma miss rate of
colonoscopy by experienced endo-
scopists was 24%! Nonetheless, in nei-
ther study does it appear that frank car-
cinoma was missed. Although this trial
does not confirm that a 10-year interval,
as recommended by current ACS guide-
line, is appropriate, it indicates that over
a 5-year interval, no new cancers were
discovered.  ■

The Swedish Diabetes
CVD Risk Score 
Source: Cederholm J, et al. Risk predic-
tion of cardiovascular disease in type 2 dia-
betes. Diabetes Care 2008;31:2038-2043.

CARDIOVASCULAR DISEASE (CVD) RISK

prediction helps to identify persons
at high risk, stratify treatment groups,
and motivate healthful behaviors and
modification of risk factors. Diabetic
patients are at particularly high risk of
CVD, yet currently available risk scor-
ing systems have not performed particu-
larly well.

The Swedish National Diabetes Reg-
ister provided the patient population
from which a new CVD risk predictor
has been developed.

During a mean follow-up of 5.6 years
(n = 11,646 adult diabetics), 1482 first
CVD events occurred. Risk factors with
strong association to CVD events were
confirmed to be A1c, age at onset of dia-
betes, duration of diabetes, gender, BMI,
smoking, SBP, use of antihypertensive
medication, and use of lipid-lowering
medication. When these risk factors
were used in randomly selected sub-
groups from the population, accuracy of
CVD risk prediction was excellent. 
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Because this risk prediction tool uti-
lizes information that is generally readi-
ly clinically available, and is structured
to inform us about predicted 5-year risk
(rather than 10-year risk in several other
popularly used risk scores), the Swedish
Diabetes CVD Risk Score may find
popular utility.  ■

Ethnic disparity in colon
polyps detected during
routine screening 
Source: Lieberman DA, et al. Prevalence
of colon polyps detected by colonoscopy
screening in asymptomatic black and white
patients. JAMA 2008;300:1417-1422.

BOTH THE INCIDENCE AND RATE OF

mortality of colon cancer (CCa) is
higher in black men and women than
whites; CCa also occurs at a younger age
in blacks than in whites. Health care
access issues, lesser adherence to screen-
ing recommendations, or less frequent
screening recommendations by health
care providers to some minority groups
might explain some—but not all—of this
disparity. Sociopolitcal and economic
issues aside, there may simply be a
greater incidence of CCa and precancer
(i.e., polyps) in black men and women.

Lieberman et al evaluated data from
sites (n = 67) routinely performing

screening colonoscopy in asymptomatic
individuals. During the 2004-2005 inter-
val, 80,061 white and 5464 black per-
sons underwent screening colonoscopy.
The primary endpoint of the data analy-
sis was the prevalence of large polyps 
(> 9.0 mm).

Overall, black women were 62%
more likely than white women to have a
large polyp discovered on screening
colonoscopy; black men were 16%
more likely to have a large polyp found.
This information should encourage clin-
icians to be particularly vigilant that
black men and women participate in
timely screening colonoscopy.  ■

Cannabis withdrawal:
Under-recognized 
Source: Hasin DS, et al. Cannabis withdrawal
in the United States: Results from NESARC.
Am J Psychiatry 2008;69:1354-1363.

OPINIONS ON THE CONSEQUENCES OF

marijuana use are wide-ranging:
Some experts express grave concern that
it may induce COPD, increase risk of
lung cancer, promote the emergence of
schizophrenia, and lead to “heavy drug”
use; others essentially dismiss these
(potential) adversities as inadequately
established to permit accusations that
marijuana has any commonplace serious
adverse effects. Like alcohol, where
there is an established “dose-response
curve,” indicating that alcohol in moder-
ation is associated with beneficial health
outcomes, as opposed to excessive alco-
hol, which leads to numerous adverse
events, there may be a particular degree
of marijuana use that leads to toxicity.

There is no specific DSM-IV diag-
nostic code for marijuana withdrawal,
perhaps reflecting the commonplace
observation at the time of its publication
that few reports had documented such a
specific syndrome. The National Epi-
demiologic Survey on Alcohol and
Related Conditions may change that.

During 2001-2002, live interviews
were conducted with frequent cannabis
users, defined as at least 3x/wk utiliza-
tion (n = 2613). To make sure that dis-
continuation syndromes upon cessation
of marijuana were not confounded by
discontinuation of other substances
sometimes concomitantly used (e.g,

alcohol), there was a separate subgroup
of “cannabis-only” users (n = 1119). 

Frequent marijuana users commonly
reported withdrawal symptoms in two
primary patterns: a weakness-hypersom-
nia-psychomotor retardation constella-
tion and an anxiety-restlessness-depres-
sion-insomnia cluster. 

The incidence of withdrawal was
essentially identical among cannabis-
only users to that of multi-substance
users. Finally, the noted withdrawal
symptoms were reported to produce a
significant degree of impairment. When
presented with such symptoms, clini-
cians may need to consider marijuana
withdrawal.  ■

Effect of PUFAs on
chronic heart failure 
Source: GISSI-HF Investigators. Effect of
n-3 polyunsaturated fatty acids in patients
with chronic heart failure. Lancet
2008;372:1223-1230.

THE PHARMACOLOGIC TREATMENT OF

chronic heart failure (CHF) is
already complex, often requiring an
angiotensin converting enzyme inhibitor
or angiotensin receptor blocker, beta-
blocker, aldosterone antagonist, nitrates,
hydralazine, and diuretics. Despite risk
reduction with each of these tools, resid-
ual risk remains substantial. Polyunsatu-
rated fatty acids (PUFAs) may be anoth-
er tool to reduce residual risk in CHF.

Some secondary prevention trials of
myocardial infarction have indicated
risk reduction with PUFAs use, primari-
ly due to prevention of sudden death
(attributed to antiarrhythmic properties
of PUFAs). Whether similar benefits
might be seen in patients with CHF was
the subject of this clinical trial.

CHF patients (n = 6975) were
enrolled in a randomized placebo-con-
trolled trial of 1 g/d PUFAs (adminis-
tered as one daily capsule containing
eicosapentanoic acid and docosahexa-
noic acid). At 3.9 years (mean), there
was a statistically significant 9% rela-
tive risk reduction of all-cause mortality
in those who received PUFAs. The tol-
erability profile of PUFAs was similar
to placebo. PUFAs therapy may provide
meaningful risk reduction in patients
with CHF.  ■
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In the issue: 5-α reductase inhibitors and hip
fracture in men; the effects of drug-reimburse-
ment policy on outcomes; new guidelines for
type 2 diabetes; beta-blocker-associated brady-
cardia is linked to CVD events; FDA Updates. 

DO 5-α REDUCTASE INHIBITORS AFFECT BONE DEN-
sity in men? These drugs, which include

finasteride (Proscar®) and dutasteride (Avodart®),
have been used for more than a decade to treat
benign prostatic hyperplasia (BPH). The drugs
block the conversion of testosterone to dihy-
drotestosterone, the more powerful androgenic
agent, which is responsible for secondary sex
characteristics, but also adverse effects such as
BPH, acne, and male pattern baldness. The 5-α
reductase inhibitors shrink prostatic tissue and
improve BPH symptoms over time and also can
be associated with erectile dysfunction and
gynecomastia. Recently researchers looked at the
correlation between use of finasteride and bone
health, which is highly dependent on steroid
pathways. Researchers from Kaiser Permanente
in Southern California performed a population-
based case-control study of 7076 men age 45 and
older with incident hip fractures over a 10-year
period. Control patients were 7076 men without
hip fracture. The rate of BPH was the same in
both groups. There was no suggestion of a dose-
response relationship between exposure to 5-α
reductase inhibitors and hip fracture (P = 0.12).
Interestingly, there was slightly higher rate of α-
blocker use in the hip fracture group. The
authors conclude that exposure to 5-α reductase
inhibitors is not associated with increased risk of
hip fracture; in fact, there was a trend toward a

protective effect. The increased risk associated
with exposure to α-blockers (which can cause
orthostasis) needs further investigation (Jacobsen
SA, et al. Association between 5-alpha reductase
inhibition and risk of hip fracture. JAMA
2008;300:1660-1664).

Effect of drug-reimbursement 
policy on health care outcomes

Researchers recently looked at clopidogrel use
and health outcomes for cardiac patients before
and after a Canadian provincial government
changed its prior-authorization policy for med-
ications to a more liberal limited-use policy.
Researchers looked at all patients 65 years or
older with acute myocardial infarction who
underwent PCI with stenting. The primary out-
come was composite rate of death, recurrent
acute myocardial infarction, PCI, and coronary
artery bypass grafting at one year. After the
change in benefits, the rate of clopidogrel use for
30 days after hospitalization increased from 35%
to 88% and the mean time to first dispensing of
clopidogrel decreased from 9 days to 0 days. The
one-year composite cardiovascular outcome
decreased from 15% in the prior-authorization
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group to 11% in the limited-use group (P = 0.02).
The authors conclude that removal of prior-
authorization leads to improvement in timely
access to clopidogrel after coronary stenting and
improved cardiovascular outcomes (Jackevicius
CA, et al. Cardiovascular outcomes after a change
in prescription policy for clopidogrel. N Engl J
Med 2008;359:1802-1810).

Updated guidelines for type 2 diabetes
The American Diabetes Association and the

European Association for the Study of Diabetes
have updated their treatment guidelines and
algorithms for the treatment of type 2 diabetes.
Published simultaneously in Diabetes Care and the
European journal Diabetologia, the guidelines
update the initial August 2006 guideline and the
January 2008 update to reflect safety issues sur-
rounding the thiazolidinediones (TZDs) and also
introduces new classes of medications to the
algorithm. Retained as step 1 therapy are lifestyle
interventions and metformin. Step 2 therapy
includes insulin and sulfonylureas, while TZDs
have been dropped as initial therapy. Of the two
TZDs, only pioglitazone (Actos™) is recom-
mended by the guideline. Safety concerns regard-
ing rosiglitazone (Avandia®) have resulted in the
guideline group to state: “…given that other
options are now recommended, the consensus
group members unanimously advised against
using rosiglitazone.” The GLP-1 agonist exe-
natide (Byetta®) is elevated to tier 2 with the
guideline pointing out the advantage of weight
loss associated with the drug, but also noting it is
given by two injections per day, has frequent GI
side effects, is very expensive, and does not have
an established long-term safety history. Other
drugs newly mentioned in the guideline include
the α-glucosidase inhibitors (starch blockers),
acarbose (Precose™) and miglitol (Glyset®); the
glinides, repaglinide (Prandin®) and nateglinide
(Starlix®); the amylin agonist primlintide
(Symlin®); and the DPP-4 inhibitor sitagliptin
(Januvia®) (Nathan DM, et al. Medical manage-
ment of hyperglycemia in type 2 diabetes: A con-
sensus algorithm of the initiation and adjustment
of therapy. Diabetes Care 2009;32:1-11; Available at:
http://care.diabetesjournals.org/misc/dv08-
9025.pdf).

Beta-blockers and hypertension
Beta-blockers have come under increasing fire

for treatment of hypertension. Now a new study
links beta-blocker-associated bradycardia with

increased risk of cardiovascular events.
Researchers from Columbia University per-
formed a meta-analysis of 9 randomized con-
trolled trials evaluating beta-blockers for
hypertension and from which heart rate data
were reported. The compiled studies included
more than 34,000 patients taking beta-blockers
and more than 30,000 on other antihypertensive
agents, as well as nearly 4000 patients receiving
placebo. Lower heart rate associated with beta-
blocker use was linked to a greater risk for all-
cause mortality (r = -0.51; P < 0.0001) and
cardiovascular mortality (r = -0.61; P < 0.001).
There was also a statistically significant increase
in myocardial infarction, stroke, and heart failure
associated with lower heart rates. The authors
conclude that in contrast to patients with myocar-
dial infarction and heart failure, beta-blocker-
associated reduction in heart rate increases the
risk for cardiovascular events and death for
hypertensive patients. The authors even suggest
that beta-blockers may no longer be indicated for
treatment of hypertension in the absence of com-
pelling indications (Bangalore S, et al. Relation of
beta-blocker-induced heart rate lowering and car-
dioprotection in hypertension. J Am Coll Cardiol
2008;52:1482-1489).

FDA Updates 
The FDA has approved a new selective α-

blocker for the treatment of benign prostatic
hyperplasia. Silodosin is an α-1 receptor blocker
with high affinity for prostate, bladder, and ure-
thra. It will be marketed in an 8 mg dose to be
given once daily; however, 4 mg should be used
in men with hepatic or renal impairment.
Silodosin will be marketed by Watson
Pharmaceuticals as Rapaflo™. 

The FDA will investigate a report for the
Institute of Safe Medication Practices regarding
varenicline (Chantix®), Pfizer’s smoking cessation
drug. For the second straight quarter, varenicline
accounted for more reported serious injuries than
any other prescription drug with a total of 1001
new cases reported to ISMP, including 50 deaths.
The FDA has previously issued a Public Health
Alert about psychiatric side effects from the drug,
but the new report sites numerous cases involv-
ing vehicular or other accidents, or syncope with
a high potential to cause accidents. The federal
government has already taken action to ban air-
line pilots and military missile crews from using
the drug. Sales of varenicline have dropped
sharply this year as a result of these reports.  ■
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