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Coronary artery bypass surgery (cabg) has long been the
preferred revascularization strategy for diabetic patients, but

recent advances in technology have resulted in improved outcomes
following percutaneous coronary intervention (PCI). Some studies,
such as the recent SYNTAX study, have suggested that PCI is now
approaching equipoise with CABG in medium-term clinical out-
comes. However, diabetes confers a higher risk of peri-procedural
complication and a worse long-term prognosis. Thus, Kapur et al
performed a prospective, randomized, controlled trial comparing
CABG and PCI in diabetic patients. They enrolled 510 diabetic
patients in 24 centers throughout the United Kingdom and Ireland,
who had either multi-vessel coronary artery disease or complex sin-
gle-vessel disease. Each case was reviewed by an interventional car-
diologist and a cardiac surgeon, who agreed that the case was suit-
able for either treatment. Exclusion criteria included age older than
80 years, left main disease, prior revascularization, cardiogenic
shock, recent ST-elevation myocardial infarction (MI), ejection frac-
tion < 20%, and contra-indications to anti-platelet therapy. Operators
in both treatment arms were encouraged to perform complete revas-
cularization whenever possible. In the CABG arm, contemporary
techniques, such as off-pump surgery and arterial revascularization,
were recommended. In the PCI arm, abciximab was routinely
administered and staged procedures were allowed, if specified
before the end of the index procedure. Bare-metal stents (BMS) were
used until drug-eluting stents (DES) became available and, after that,
time drug-eluting stents (all Cypher) were used. The protocol
required 1-3 months of clopidogrel for BMS and 12 months for
DES. The primary endpoint was a composite of death, MI, and
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stroke after one year. Analyses were performed using the
intention-to-treat principle, and the study was designed
as a non-inferiority study.

The baseline demographics were the same in both
groups, with approximately 64% male, 38% requiring
insulin, 60% had triple-vessel disease, 5% with renal
impairment, and 18% with moderate or severe LV impair-
ment. Of the 254 patients randomized to CABG, 230
(91%) actually underwent CABG, 14 (6%) crossed over
to PCI, nine withdrew, and one patient died. Of those ran-
domized to PCI, 99% actually underwent PCI, two with-
drew, and one patient crossed over to CABG. The average
time from randomization to revascularization was 64 days
in the CABG group and 38 days in the PCI group. In the
CABG group, 60% had triple-vessel disease, of whom
90% had complete revascularization. On average, 2.9
grafts were used per patient, 94% had left internal thoracic
artery grafts, 17% had at least two arterial grafts, and 31%
underwent off-pump surgery. In the PCI group, 65% had
triple-vessel disease, of whom 89% had complete revas-
cularization and only 2.6% had staged procedures. On
average, 3.6 stents were implanted per patient, 31%
received BMS, and 69% received DES.

After 12 months, statin and aspirin use was approxi-
mately 85% in each group, but more CABG patients were
taking insulin (41% vs. 30%; p = 0.014) and more PCI
patients were taking clopidogrel (54% vs. 10%; p <
0.001). Both treatments improved angina, but CABG
resulted in more patients being completely free of angina

(89% vs. 71%, p = 0.001). The primary endpoint of death,
MI, or stroke occurred in 10.5% of patients treated with
CABG and 13.0% of those who had PCI (Hazard ratio
1.25, 95% CI: 0.75-2.09; p = 0.39). This did not reach the
authors’ predefined criteria for non-inferiority and, thus,
the study did not demonstrate that PCI is non-inferior to
CABG. Mortality was the same in each group at 12
months (3.2%). Repeat revascularization rates were 2.0%
for CABG and 11.8% for PCI (p < 0.001). The occurrence
of major bleeding was higher with CABG (6.1% vs.
1.2%, p = 0.009). Peri-procedural MI rate was the same,
but PCI patients had more late MIs (5.5% vs. 1.2%, p =
0.016). Because the stents used changed during the trial
from BMS to DES, the authors performed a post-hoc
analysis of CABG vs. BMS and CABG vs. DES. The pri-
mary endpoint occurred in 5.7% vs. 15.9% in CABG vs.
BMS (p = 0.076) and 12.4% vs. 11.6% in CABG vs. DES
(p = NS). The authors conclude that these results did not
show that PCI is non-inferior to CABG, but that PCI is
feasible in diabetics. They also state that longer follow-up
is needed.

■ COMMENTARY
The CARDia study enrolled high-risk patients: diabet-

ics with multi-vessel disease or complex single-vessel dis-
ease. Several aspects of this study are noteworthy. Firstly,
they had a low 12-month mortality in both treatment arms,
despite the high-risk profile of these patients. Secondly,
the PCI group achieved complete revascularization in the
vast majority of patients in a single procedure, with a very
low repeat revascularization rate of 11.8%. This compares
favorably with other trials, particularly since all patients
were diabetic and, therefore, predisposed to in-stent
restenosis, and since nearly a third of patients received
bare-metal stents. Thirdly, there were several limitations
with the design and execution of the study that are
acknowledged by the authors. There was no core lab to
adjudicate MI; they relied on the physicians’ reporting of
events. The study was underpowered to reach their pri-
mary outcome. Finally, changing the type of stent during
the trial was clinically appropriate, as outcomes with DES
are superior to BMS in diabetics; however, this makes the
comparison between treatment groups even more difficult
to interpret. The authors have demonstrated that CABG
remains an excellent treatment option in diabetics, with
less need for revascularization, fewer subsequent non-fatal
MIs, and better relief from angina than PCI. PCI is a fea-
sible option in this patient population; it improved angina
and had lower bleeding rates than CABG with similar 12-
month mortality. However, the curves are starting to sepa-
rate in favor of CABG late in the first year. Longer-term
outcomes are eagerly anticipated.   ■
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Cardiac Surgery 
in Nonagenarians
A B S T R A C T  &  C O M M E N T A R Y

By Andrew J. Boyle, MD, PhD

Source: Speziale G et al. Operative and middle-term results
of cardiac surgery in nonagenarians. A bridge toward rou-
tine practice. Circulation. 2010;121:208-213.

Cardiac surgery carries greater risk in older
patients. Nonagenarians are a growing part of car-

diology practice as our population ages. While age > 90
years has previously been considered a contraindication
to cardiac surgery, more recently, surgeons have been
operating on selected nonagenarians who have high
functional status. To determine the factors associated
with adverse outcomes in this age group, Speziale et al
present their retrospectively collected surgical data on
nonagenarians undergoing cardiac surgery over a 10-
year period from eight centers in Italy. In carefully
selecting their patients, they routinely use the Duke
Activity Status Index in all patients presenting for surgi-
cal evaluation. They considered a score less than 10 an
absolute contraindication to surgery and a score of 10-15
as a relative contraindication. Furthermore, they refused
surgery to those who were bed-bound and those without
strong family support.

A total of 127 patients with a mean age of 92 years
(range 90-103) underwent cardiac surgery — coronary
artery bypass grafting (CABG), valve surgery, or both.
This represented 1.2% of their total surgical volume dur-
ing that time period. Importantly, over one-third of cases
were non-elective. Overall 30-day surgical mortality was
13.4%. This compared favorably with the expected mor-
tality based on the logistic EuroSCORE (21.3 6.1).
Mean follow-up time was 3.6 years (range 7 months to 5
years). The total mortality at the end of follow-up was
approximately 50%. Post-operative complication rates
were high, occurring in 54 patients (42.5%); these
included eight ICU readmissions, five surgical revisions,
17 cases of respiratory failure, 22 cases of acute renal
failure, 11 neurological complications, 38 post-op
arrhythmias, and two sternal wound infections. There
were no differences in mortality or complication rates
according to the types of surgery. Multiple logistic
regression identified non-elective presentation (odds
ratio 9.3, p < 0.001) and previous myocardial infarction
(odds ratio 4.1, p = 0.014) as independent predictors of
post-op complications. The ICU and total hospital

lengths of stay were prolonged (10.2-4.1 days in ICU,
29.2-5.6 days in hospital). Despite the high mortality,
complication rates, and length of stay, those who sur-
vived experienced improvement in symptoms.
Comparing baseline to end of follow-up, the percentage
of patients in each NYHA class were as follows: I-
10.8% vs. 44.6%; II-27.7% vs. 41.5%; III-44.6% vs.
12.3%; IV-16.9% vs. 1.5%. The authors conclude that
although the complication rate is high, cardiac surgery in
nonagenarians can achieve functional improvement at
the price of considerable operative and follow-up mor-
tality. Cardiac operations are supported in the very eld-
erly if the surgery is performed early and electively.

■ COMMENTARY
Advanced age is associated with higher complication

rates for most procedures and operations. Thus, cardiac
surgery, which carries significant risk even in young
healthy patients, has traditionally not been offered to the
very elderly. Furthermore, many cardiac surgeries are
performed to increase life expectancy, which may be
unrealistic in elderly patients with other co-morbidities.
However, whether cardiac surgery should be offered to
those nonagenarians who are highly functional remains
unknown. Studies like these, although limited by their
retrospective nature and lack of control group, demon-
strate that even in very rigorously selected, highly func-
tioning nonagenarians, surgical mortality, complication
rates, and length of stay are very high. As nonagenarians
become a more common part of cardiology practice,
which they inevitably will, discussing therapeutic
options with them must include these high-mortality and
complication rates. Symptomatic improvement can be
seen in those who survive, but the price is high.   ■

Stress Cardiomyopathy
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Sharkey SW, et al. Natural history and expansive
clinical profile of stress (Tako-Tsubo) cardiomyopathy. J Am
Coll Cardiol. 2010;55: 333-341.

Stress-induced apical cardiomyopathy (tako-
Tsubo) is a recently recognized reversible form of

acute cardiomyopathy that may mimic acute myocar-
dial infarction initially. Reported experience with this
condition is limited to small observational studies with
short follow-up periods. Thus, these investigators from
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Minneapolis and Boston assembled data on 136 consec-
utive cases of stress cardiomyopathy (SC) over a seven-
year period. Diagnostic criteria included an acute chest
pain event, typical LV contraction abnormality encom-
passing more than one coronary artery territory, and no
significant coronary stenoses on angiography. A sub-
group of 95 patients had cardiac MRI shortly after
admission. Almost all the patients were women (96%),
and the mean age was 68 years (range 32-94 years). In
89%, a distinct stressful event preceded the presentation
within 12 hours. These events were emotional in 47%
and physical (trauma, post surgical) in 42%. Among the
physical triggers, use of catecholamines was common.
An ECG mimicking acute ST elevation myocardial
infarction was common (49%), and troponin was elevat-
ed in 92%. Ventricular wall motion abnormalities were
variable, but most involved at least the apex of the left
ventricle. Only one patient showed delayed enhance-
ment on CMR consistent with scar. Acute mortality was
2%, but only one patient died of cardiogenic shock. The
others died of intracranial causes. Apical ventricular
thrombi were identified in five patients, two of whom
had embolic events. LV function returned rapidly in
96%, although, in 5%, recovery was delayed more than
two months. Nonfatal recurrences occurred in 5%.
During the seven years of the study, the incidence of SC
increased due to a shift to more events associated with
physical trauma. The authors concluded that the clinical
spectrum of SC was heterogeneous, and suggested that
expanded surveillance strategies and anticoagulation
should be considered.

■ COMMENTARY
This large observational study of patients with SC rais-

es several interesting points about this unusual but serious
condition. First, the investigators took an inclusive
approach, combining those with emotionally triggered
events and those with physical or pharmacologic triggers.
Much has been written about the cardiomyopathy of sub-
arachnoid hemorrhage, but it was included as another
form of SC in this series. Second, in the later years of
their experience, physical triggers predominated, sug-
gesting that increased awareness led to more SC diag-
noses in hospitalized patients with a variety of medical
illnesses, surgical procedures, and, even, diagnostic tests
(e.g., dobutamine stress echo). Third, despite the poten-
tial role of exogenous or endogenous catecholamines,
beta-blocker therapy did not seem to prevent the occur-
rence of SC. Fourth, ventricular thrombus and systemic
emboli were observed in a few patients, raising the issue
of prophylactic anticoagulation. Since the majority of
patients had normal LV function within a few days, per-

haps prophylactic anticoagulation should be used in those
with persistent apical akinesis and continued until LV
function normalizes. Fortunately, mortality is low in SC
and usually due to the underlying disease.   ■

Ablation vs. Drugs for
Paroxysmal Atrial Fibrillation
A B S T R A C T  &  C O M M E N T A R Y

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

Medtronic and Guidant.

Source: Wilber DJ, et al. Comparison of antiarrhythmic
drug therapy and radiofrequency catheter ablation in
patients with paroxysmal atrial fibrillation. A randomized
controlled trial. JAMA. 2010;303:333-340.

Catheter ablation for atrial fibrillation (af)
was first proposed over fifteen years ago but, until

recently, there have been no FDA-approved devices
specifically labeled for the treatment of AF. In this
paper, Wilber and an international consortium of expe-
rienced ablation centers, report data from the
ThermoCool AF Trial. In this trial, the efficacy of
catheter ablation with a NaviStar ThermoCool Irrigated
Tip Catheter with guidance using the Carto Navigation
System (both made by BioSense Webster) was used for
catheter ablation of atrial fibrillation. Patients were eli-
gible for enrollment if they had at least three sympto-
matic atrial fibrillation episodes within the six months
before randomization and had not responded to at least
one antiarrhythmic drug (class I, class III, or an AV
nodal blocker). Patients were excluded if they had
episodes of atrial fibrillation that lasted more than 30
days, an ejection fraction of less than 40%, a moderate-
ly enlarged left atrium, prior ablation for atrial fibrilla-
tion, New York Heart Association class III or IV heart
failure symptoms, or amiodarone therapy within six
months. Enrolled patients were randomly assigned in a
2:1 ratio to either ablation or therapy with a previously
unused antiarrhythmic drug. The patients were allowed
a three-month blanking period after the initial procedure
for healing and stabilization before the efficacy assess-
ment period began. Patients assigned to antiarrhythmic
drugs had a 14-day dose-titration period before the start
of efficacy assessment. Transtelephonic monitoring was
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performed during a nine-month evaluation period in
both groups. Routine weekly transmissions were made
during the first eight weeks, and then made monthly
until the final visit. All symptomatic episodes were also
to be transmitted. Holter monitoring was conducted
both at baseline and at the final visit. Antiarrhythmic
drugs allowed in the study included flecainide,
propafenone, sotalol, quinidine, or dofetilide. The
choice of drug was at the discretion of the investigator.
Patients in the antiarrhythmic drug therapy group who
had either recurrent atrial fibrillation or intolerable side
effects could cross over and undergo an ablation proce-
dure after ninety days of therapy.

The endpoint for acute success during the catheter
ablation was confirmation of entrance block into all pul-
monary veins. The primary endpoint for the study was
freedom from treatment failure, defined as documented,
symptomatic, paroxysmal AF during the efficacy evalu-
ation period.

Over a three-year period, 167 patients were enrolled in
the study, but five patients randomized to antiarrhythmic
drug therapy and three patients in the catheter ablation
group never received the assigned therapy. For the entire
group, the mean age was 55.7 years and 33.5% of the
group were women. AF had been present for a mean of
5.7 years, and patients had unsuccessful trials of 1.3
antiarrhythmic drugs before enrollment. There were no
significant differences in baseline characteristics between
the groups.

Most patients in the antiarrhythmic drug therapy
group received either flecainide (36%) or propafenone
(41%). Only 11 patients received sotalol; two patients
received dofetilide. At the initial procedure, pulmonary
isolation was achieved in all patients. A repeat ablation
procedure was performed in 13 patients within eighty
days of the initial catheter ablation procedure.

Catheter ablation was superior to antiarrhythmic drug
therapy in this study. At the end of the nine-month evalu-
ation period, 66% of the patients in the catheter ablation
group remained free from treatment failure, compared to
16% of those treated with antiarrhythmic drugs. Five of
the 67 patients classified as ablation successes were being
treated with previously ineffective antiarrhythmic drugs.
In the antiarrhythmic drug therapy group, 36 of 47
patients who had protocol-defined treatment failure
crossed over and underwent catheter ablation. Serious
treatment-related adverse events were observed in five
ablation patients (one pericardial effusion, one episode of
pulmonary edema, one pneumonia, one vascular compli-
cation, and one progressive heart failure), as well as five
patients in the antiarrhythmic drug therapy group (two
life-threatening arrhythmias and three disabling drug

intolerances). One patient in the catheter-ablation group
died suddenly 284 days after the procedure due to a pre-
sumed acute myocardial infarction. At the three-month
point of the efficacy evaluation, quality-of-life measures
were higher in the catheter ablation group compared to
the patients treated with antiarrhythmic drug therapy. 

The authors concluded that use of the ThermoCool
catheter guided by Carto electroanatomical mapping for
the treatment of patients with paroxysmal atrial fibrilla-
tion was associated with an early and sustained reduc-
tion in symptom frequency and severity with a favorable
safety profile.

■ COMMENTARY
It has been difficult to design trials to demonstrate the

effectiveness of ablation tools in patients with atrial fib-
rillation. The ThermoCool AF Trial results presented in
this paper illustrate how far we have come and how far
we still have to go in assessing the role of catheter abla-
tion of atrial fibrillation.

It is important to note that, in this trial, the authors
selected a very stringent criterion for success. Any
symptomatic or asymptomatic atrial arrhythmia detected
after the blanking or the drug dose-titration period was
considered a treatment failure. Using this strict criterion
for success, it is clear that catheter ablation is more
effective than antiarrhythmic drug therapy. Drugs rarely,
if ever, eliminate all AF episodes in patients with fre-
quent symptoms. Based on these data, one could argue
that catheter ablation should be the initial therapy of
choice in patients with no or minimal heart disease and
paroxysmal atrial fibrillation.

There are a number of features about this report, how-
ever, which must be considered before we conclude that
catheter ablation is the preferred therapy for the majori-
ty of patients with atrial fibrillation. Patients in this trial
would, in general, be considered excellent candidates for
catheter ablation. They were relatively young, with a
mean age of only 55. Although hypertension was present
in about half the group, other structural heart disease was
uncommon. The left atria were relatively normal in size,
and the patients had had paroxysmal atrial fibrillation
without progression to persistent atrial fibrillation over a
number of years. Catheter-ablation success rates in
patients with persistent or chronically persistent atrial
fibrillation (greater than one year duration) have lower
success rates in almost all studies. These characteristics
have been shown in other studies to correlate with excel-
lent results from catheter ablation, but applying these
data to the more typical AF patient who may be older,
have persistent episodes, and have more structural car-
diac disease may not be appropriate.

Clinical Cardiology Alert 21



It was also noted in the presentation of the
ThermoCool AF data at the FDA Advisory Committee
meeting that there was a significant difference in the suc-
cess rates between sites in the trial. One large center
enrolled 49 patients and reported a 100% success rate
with catheter ablation. The other 18 centers enrolled the
remaining two-thirds of patients and had a reported suc-
cess rate of only 47% with catheter ablation. The reasons
for this are uncertain, but the highly successful center is
a very experienced center, was more aggressive in its use
of linear ablation in the cava tricuspid isthmus and in the
left atrium, and performed repeat procedures more than
the other centers in this trial. It should also be noted that
amiodarone and dronedarone were not used in this trial.
Since patients had already failed one antiarrhythmic
drug, the addition of these other drugs with different
mechanisms of action might have improved the results in
the drug therapy group.

The clinical endpoints for treating atrial fibrillation
patients are mortality, stroke, and symptoms. Only
symptoms were evaluated in this trial. The ThermoCool
AF trial shows that, in selected patients, catheter ablation
by experienced operators may be the best approach to
clinical success.   ■

Update on VT Ablation
A B S T R A C T  &  C O M M E N T A R Y

By John P. DiMarco, MD, PhD

Source: Sauer WH, et al. Incidence and predictors of mor-
tality following ablation of ventricular tachycardia in
patients with an implantable cardioverter-defibrillator.
Heart Rhythm. 2010;7:9-14.

This paper details mortality results after ven-
tricular tachycardia (VT) ablation from one of the

larger VT ablation sites in the United States, the
University of Pennsylvania. Sauer et al report data from
all patients with known structural heart disease who
underwent ventricular tachycardia ablation in their lab-
oratory between January 1999 and May 2005. All
patients had a functional ICD placed either prior to or
immediately after the ablation. The authors’ protocol
included a standard electrophysiologic study, with
induction of the tachycardia using programmed electri-
cal stimulation. Electroanatomical and electrogram-
based mapping were performed if the ventricular tachy-
cardia was hemodynamically tolerated. If the clinical 
VT could not be mapped due to hemodynamic instabil-

ity, a sinus-rhythm voltage map was created. Pace map-
ping and substrate modification with scar isolation were
then used for these hemodynamically unstable VTs.
Repeat programmed stimulation was used to determine
the acute success of ablation lesions. Procedural success
was defined as failure to induce clinically relevant ven-
tricular VT at the end of the ablation procedure.
Retrospective analysis of clinical recurrences, ICD ther-
apy, and mortality was then obtained for all patients in
the study. Follow-up data at three years was presented.

There were 208 patients in the study group. Of these
patients, 144 had healed myocardial infarctions and 64
had nonischemic dilated cardiomyopathy. For the entire
group, the mean age was 63.6 years and the left ventric-
ular ejection fraction was 28.6. Fifty-four percent of the
patients presented with VT that was not hemodynamical-
ly tolerated. Patients underwent a mean of 1.5 ablation
sessions per patient, with a range of 1 to 7. At the end of
the final procedure, the targeted clinical VT was not
inducible after 91% of the procedures. There were seven
procedural complications, including three embolic
strokes and three pericardial effusions (i.e., perforations)
requiring intervention. There were no deaths during the
procedure. During long-term follow-up, 89 of the 208
(42.8%) patients died. Ten patients (5%) died within 30
days after VT ablation, and 32% of the cohort died with-
in three years after the ablation procedure. A number of
variables were associated with improved survival follow-
ing VT ablation. Increased age and renal insufficiency
were predictors of a poor outcome. Patients who had tol-
erated VT that permitted mapping and those whose clin-
ical VT could not be induced after ablation had improved
survival. Patients who underwent ablation in the first four
years of the study had increased mortality compared to
those who underwent ablation in the final three years.
The authors conclude that this survival rate after VT abla-
tion has improved over time and that predictors of sur-
vival can be identified.

■ COMMENTARY
This paper summarizes the results of endocardial VT

ablation in a very experienced, high-volume center in the
United States. The authors show that traditional mapping
approaches for tolerated VTs, and substrate modification
for poorly tolerated VTs, can yield acceptable results. It
is important to note, however, that in the last three years
since completion of this study, new approaches to VT
ablation have been used with increasing frequency. It is
now recognized that epicardial approaches are required to
ablate some VTs, particularly in patients with nonis-
chemic cardiomyopathies. Experienced laboratories have
also become more aggressive in their patient selection.
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The use of circulatory assist devices in patients with
poorly tolerated VT, or very poor baseline hemodynam-
ics, has enabled traditional mapping and ablation strate-
gies to be used in addition to substrate modification in
these patients. Late mortality in these patients is likely to
be high even if the VT ablation is successful. This paper
shows that VT ablation can be an important adjunct to
defibrillator therapy and antiarrhythmic drug therapy.
Judicious use of all three modalities is likely to result in
the best outcomes.   ■

A Signal From JUPITER
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.

Source: Brendan M; et al. Rosuvastatin in the prevention 
of stroke among men and women with elevated levels of C-
reactive protein. Justification for the use of statins in pre-
vention: an intervention trial evaluating rosuvastatin
(JUPITER). Circulation. 2010;121:143-150.

Statins are now well established as powerful
and favorable lipid-modifying drugs. They are pri-

marily used for individuals with coronary artery disease
or an abnormal lipid panel, and result in major decreas-
es in morbidity and mortality. As yet, the role of statins
for cerebrovascular disease has not been well delineat-
ed in published primary prevention studies. However, in
subjects with diabetes or cardiovascular disease, statin
drugs have been found to be clearly effective by
decreasing cardiovascular morbidity and mortality.
Rosuvastatin, the most potent statin available, can result
in striking decreases in LDL-C and modest increases in
HDL-C. 

Thus, the use of rosuvastatin in normal subjects,
except for elevated hs-CRP (high sensitivity c-reactive
protein), an inflammatory biomarker, was assessed in the
JUPITER trial. Since statins are known to reduce CRP
levels, independent of LDL-C, the investigators hypoth-
esized that high-potency statin therapy would reduce
stroke risk in patients with normal levels of cholesterol
but elevated levels of hs-CRP. Furthermore, they hypoth-
esized that the lowest risk of stroke would be observed
among those subjects who achieved the lowest levels of
LDL-C and hs-CRP after initiation of statin therapy.

JUPITER is a large study of 17,802 subjects evaluat-
ed at 1,315 sites in 26 countries. Participants were mid-
dle-aged males ≥ 50 and women ≥ 60 with no overt car-
diovascular disease or diabetes, an LDL-C < 130 mg/dL,
and an hs-CRP of ≥ 2.0 mg/L, who underwent yearly
surveillance for up to five years. Subjects were random-
ized and given either 20 mg of rosuvastatin or placebo
and followed for 1.9 to 5 years. 15,548 individuals were
ultimately randomized to rosuvastatin or placebo. Stroke
was a predetermined end point of the JUPITER findings,
which included unequivocal signs of a focal or global
neurologic deficit with sudden onset and lasting > 24
hours. Stroke types and deaths were carefully confirmed
with imaging techniques. The first occurrence of a
stroke, non-fatal MI, unstable angina, or cardiovascular
death were tracked and reported. LDL-C levels were
evaluated as ≥ 70 or < 70 mg/dL at one year. 

Results: Both groups had comparable baseline char-
acteristics. At termination of the study, 33 strokes had
occurred in the rosuvastatin group vs. 64 strokes in the
placebo cohort. The incidence rates of stroke were 0.18
rosuvastatin and 0.34 placebo per 100 person-years of
follow up in both groups, respectively (HR for rosuvas-
tatin = 0.52; p = 0.002). Most strokes were ischemic,
with incidence rates of 0.12 and 0.25 per 100 person-
years in the rosuvastatin and placebo groups, respective-
ly (HR , 0.49, p = 0.004). A similar benefit of rosuvas-
tatin was seen for 88 of 97 observed non-fatal strokes
(HR, 0.52; 0.33 to 0.80; p = 0.003).

Hemorrhagic stroke rates were 0.03 and 0.05 per 100
person-years in the rosuvastatin and placebo groups,
respectively. TIAs were similar in frequency in both
groups. The number needed to treat to prevent one event
was projected at 31 at five years. Because of these
results, JUPITER was stopped early on march 30, 2008,
on the basis of a recommendation by the independent
data and safety monitoring board.

Rosuvastatin was associated with equivalent benefit
regardless of ethnicity, gender, and those with and with-
out traditional risk factors, including smokers, patients >
70 years, high blood pressure, prior stroke, and those
considered low risk, including low LDL, normal HDL,
as well as high baseline CRP (> 5.0). Rosuvastatin
reduced LDL-C at 12 months by 50% and hs-CRP by
37% (no relation to LDC level). 

At one-year follow up in 15,548 subjects, the greatest
decrease in stroke risk was seen in rosuvastatin-treated
individuals who had an LDL-C < 70 mg/d and hs-CRP
goal of < 2 mg/L. The authors concluded that, in appar-
ently healthy persons without hyperlipidemia but with
elevated hs-CRP levels, rosuvastatin significantly
reduced the incidence of major cardiovascular events.
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This important report strongly supports treatment of
healthy older subjects with high hs-CRP levels with a
potent statin. Reduction in risk with rosuvastatin was
seen in all types of individuals, including smokers, low
Framingham score, women, and non-smokers with little
risk. Subjects assigned to rosuvastatin experienced
major lowering of LDL-C (47 mg/dL) and hs-CRP, with
a stroke risk reduction of almost 50%, more than in any
similar trial yet published. There was no apparent health
risk with the 20 mg dose of rosuvastatin, but this could
be of concern and will need close monitoring.

How can this be? Surely the data are consistent with the
powerful conclusion that potent lipid therapy in presumed
high-risk subjects with normal lipids and a high hs-CRP
are in some danger of a cerebrovascular event, with risk
blunted by the statin therapy used in the JUPITER trial.
Although hs-CRP is considered to be a marker of inflam-
mation, no discussion of JUPITER mechanism(s) of out-
come is provided, particularly with regard to hs-CRP.
There have been dozens of favorable reports regarding
LDL cholesterol, most with positive clinical outcomes.
Mechanisms of hs-CRP remain somewhat of a mystery;
in this report, hs-CRP turns out to be an important compo-
nent of the lipid atherosclerosis conundrum. Could simi-
lar results be found in those individuals with a high LDL-
C and normal CRP? Unfortunately, we have not seen a
large cohort of such individuals; one must presume that
for now, the adverse effects of high CRP are linked to the
potential benefit of lipid therapy by decreasing the
“inflammatory” actions of C-reactive protein. These data
touch on another unresolved issue, i.e., how high a dose of
statins should be used? The nearly 50% reduction of LDL
is intriguing, raising the issue of whether such an elevated
statin dose is safe, which seems true. Are we ready to
accept rosuvastatin to 20 mg or greater as an optimal
dose? The safety aspects of lipid side effects are not given
much attention in the JUPITER study.

JUPITER suggests that higher statin doses than we
usually use clinically should be considered in lipid ther-
apy, along with much more attention and research deal-
ing with hs-CRP. Nevertheless, long-term follow up of
lipid problems cannot be assumed completely safe with
large doses and sustained therapy, and lipid levels should
be routinely monitored.  ■

CME Questions
13. Stress cardiomyopathy may be precipitated by:

a. emotional stress
b. physical trauma
c. catecholamine administration
d. all of the above

14. Catheter ablation vs. drug therapy for intermittent atrial 
fibrillation results in:
a. more adverse events.
b. superior reduction in symptomatic atrial fibrilla-

tion events.
c. more treatment failures.
d. increased mortality.

15. Survival after VT ablation is enhanced by:
a. renal dysfunction.
b. increased age.
c. hemodynamically tolerated VT.
d. inducibility after ablation.

16. Rosuvastatin 20 mg/day lowers cardiovascular event risk if:
a. LDL cholesterol is < 70 mg/dL.
b. hs-CRP is > 2 mg/L.
c. hs-CRP is < 1 mg/L.
d. All of the above

17. Thirty-day mortality of cardiac surgery in nonagenarians is:
a. 7%.
b. 13%.
c. 21%.
d. 30%.

18. A comparison of CABG vs. PCI for multivessel disease in 
diabetics showed:
a. more relief of angina.
b. less mortality at one year.
c. less major bleeding.
d. more myocardial infarctions.

CME Objectives
Upon completion of this educational activity, partici-

pants should be able to:
• discuss the most current information related to car-

diac illness and the treatment of cardiac disease; 
• explain the advantages and disadvantages, as well

as possible complications, of interventions to treat car-
diac illness;

• discuss the advantages, disadvantages and cost-
effectiveness of new and traditional diagnostic tests in
the treatment of cardiac illness; and

• discuss current data regarding outpatient care of
cardiac patients.   ■
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Helping HF patients
feel better with iron
Source: Anker SD, et al. N Engl J Med
2009;361:2436-2448.

GLOBALLY DEFINED, HEART FAILURE

exists when delivery of oxygen to
the tissues is insufficient to meet
demand. Anything that compromises
oxygen delivery or impairs blood oxy-
genation can only compound the situa-
tion. Accordingly, patients with chronic
heart failure (CHF) who are anemic
might understandably suffer greater
symptom burden or limitations as a
result. 

Anker et al enrolled patients with
CHF (n = 459) and iron deficiency as
documented by a low ferritin level.
Patients were randomized to receive
either placebo or iron intravenously (as
ferric carboxymaltose) and followed for
6 months. The primary outcomes of the
trial were self-reported global assess-
ment and NYHA functional class. 

Iron was administered as a 4 mL
bolus IV (200 mg iron) weekly until
iron levels were restored (as measured
by ferritin, hemoglobin, and transferrin
saturation), and then monthly until the
end of the trial.

At the end of the trial, both the global
assessment and NYHA class were
improved to a statistically significant
degree more in the iron group than by
placebo. There were no serious adverse
reactions with the ferric carboxymaltose. 

Previous smaller studies have gener-
ally had similarly favorable outcomes.
Interestingly, both this trial and earlier
trials have found that iron supplementa-
tion benefits CHF patients with or with-

out anemia, suggesting that more study
of the pathophysiologic role of iron in
CHF is needed.  ■

COPD and 
osteoporosis
Source: Ferguson GT, et al. Chest
2009;136:1456-1465.

OF THE TOP 10 CAUSES OF DEATH IN

America, COPD (fourth) might be
likened to the Rodney Dangerfield of
mortal maladies: “It don’t get no
respect.” Our pulmonology colleagues
like to remind us that in contrast to the
other 9 top 10 mortal disorders — which
are either improving or at least leveling
off — COPD mortality is actually rising.
One way to awaken clinicians’ interest
in COPD is to remind them that it’s not
just about the lungs: Patients with COPD
suffer detriment in multiple tissue com-
partments, such as bone health.

The TORCH trial (Towards a Revo-
lution in COPD Health) studied inhaled
fluticasone, inhaled salmeterol, both, or
placebo in more than 6000 subjects. A
subgroup study (n = 658) looked at the
effects on BMD in each treatment arm.

At baseline, more than half of both
men and women with COPD had either
osteoporosis or osteopenia. Although
frank osteoporosis was more common in
women (30% vs 18%), osteopenia was
equal. This is a critically important
observation, since most fractures happen
in subjects with osteopenia not osteo-
porosis. (This is likened to the situation
in hypertension: Even though the risk of
severe HTN is greater, since there are so
many more folks with stage 1 or stage 2
hypertension, most of the CV burden of

HTN is not shouldered by folks with
severe HTN).

The good news: There was no mean-
ingful change in BMD related to inhaled
steroids (alone or in combination with
salmeterol). The bad news: Osteopenia
and osteoporosis are frighteningly com-
monplace in COPD.  ■

Secondary prevention
of depression:
Cognitive therapy
Source: Bockting CL, et al. J Clin Psy-
chiatry 2009;70:1621-1628.

FOR MILD-TO-MODERATE DEPRESSION,
the literature indicates that cognitive

therapy (COG) and pharmacotherapy
have similar beneficial effects, although
pharmacotherapy is often less expensive
and may provide symptomatic improve-
ment more quickly. Because depression
is recurrent, it is important to identify
whether long-term cognitive therapy is
helpful to prevent such recurrences. 

To investigate this issue, Bockting et
al enrolled major depressive disorder
patients who had achieved remission (n
= 172) and compared usual care with
usual care plus COG. The COG was
administered as weekly 2-hour group
sessions over a 2-month period. After
this 2-month COG intervention, both
groups were followed for 5.5 years. 

The group that had received 8 weeks
of COG had a 21% relative risk reduc-
tion for recurrence over the next 5 years.
Suicide (60% of cases are related to
depression) remains in the top 10 causes
of death. The value of COG treatment
for even as brief a period as 8 weeks

Clinical Briefs in Primary Care 5

Volume 15, Number 3 Pages 5-6 March 2010

Primary Care
Clinical Briefs in

The essential monthly primary care update By Louis Kuritzky, MD

™

Supplement to Clinical Cardiology Alert, Clinical Oncology Alert, Critical Care Alert, Hospital Medicine Alert, 
Infectious Disease Alert, Neurology Alert, OB/GYN Clinical Alert, Primary Care Reports.



might have substantial long-term clini-
cal payoff.  ■

Prediabetes treatment:
A wealth of opportunity
Source: Rhee MK, et al. Diabetes Care
2010;33:49-54.

IT IS ESTIMATED THAT ALMOST 40 MIL-
lion Americans have diabetes, and

more than twice that many have predia-
betes. Clinical trials from the United
States and various other nations indi-
cate that prediabetes progresses at a rate
of 6%-10% each year to frank diabetes.
Fortunately, the menu of interventions
that forestall development of diabetes
from prediabetes continues to expand.
It now includes diet, exercise, met-
formin, thiazolidinediones, acarbose,
and orlistat. 

In the recent past, it has been sug-
gested that persons with prediabetes
merit pharmacotherapy with metformin

(in addition to lifestyle) if they have
both impaired fasting glucose and
impaired glucose tolerance, and any one
of: age > 60 years, BMI > 30 kg/m2,
family history of diabetes, elevated
triglycerides, reduced HDL, hyperten-
sion, or A1c > 6%.

Rhee et al invited employees of the
Grady Health System, Emory Health-
Care and University, and Morehouse
School of Medicine to be screened for
diabetes. Of the volunteers who quali-
fied for glucose tolerance testing (n =
1581), the combination of factors suffi-
cient to merit metformin treatment was
8.1%; an additional 4.6% of subjects
were newly diagnosed as frankly dia-
betic. Now that firm indications for
pharmacotherapy of prediabetes are
established, clinicians have a wealth of
opportunity for timely intervention.  ■

Aspirin for primary
prevention in 
diabetes? Maybe
Source: Calvin AD, et al. Diabetes
Care 2009;32:2300-2306.

THE SYLLOGISM SEEMED SO SIMPLE:
1) The CV risk reduction of aspirin

(ASA) in primary prevention is linearly
related to baseline risk; 2) DM is a high-
risk population for CV events; and 
3) therefore, ASA should be really good
for primary prevention in diabetics.
Well, it’s not quite so simple.

The authors of this report in Diabetes
Care performed a random-effects meta-
analysis and Bayesian logistic regres-
sion (whatever that means, you ask?) to
provide an opinion about whether
aspirin is beneficial for primary preven-
tion in diabetes. Their conclusion, based
upon 8 trials that included patients with
diabetic subgroups among the overall
cohort (5 trials) as well diabetes-only
trials (3 trials), is that the benefits of
aspirin are similar in persons with or
without diabetes.

I don’t really know what “a random-
effects meta-analysis and Bayesian
logistic regression” means, but it would
appear encouraging that this analysis,
which incorporates data from 8 major
clinical trials totaling more than 90,000
study subjects suggests, that aspirin
might be a good thing.

Trouble is, I’m just not so sure. First,
it is a matter of debate whether there is
really any such thing as primary preven-
tion in diabetes; after all, adult type 2
diabetics are considered a CV risk
equivalent, since their CV risk (without
ever having an MI) is as great as a per-
son who has already had one. So, is
aspirin in a diabetic primary or sec-
ondary prevention?

Secondly, the only 2 recent trials that
studied only diabetics and were primari-
ly designed to study the effects of
aspirin in diabetics (the JPAD and
POPADAD trials) both failed to find a
beneficial effect of aspirin.

For the time being, popular opinion
suggests that aspirin is a good thing. I’m
not so sure.  ■

Dementia: No 
simple answer
Source: Snitz be, et al. JAMA 2009;302:
2663-2670.

THE BURGEONING POPULATION OF

advanced seniors (age > 75 years)
includes an ever-growing population of
persons with cognitive impairment and
dementia. Popular complementary and
alternative interventions to forestall
dementia abound, among which it has
been suggested that ginkgo has memory-
preserving qualities.

Unfortunately, the data supporting
long-term favorable outcomes for cogni-
tive function are lacking. Nonetheless,
because Ginkgo biloba has a popular
impression of being favorable for men-
tal faculties, and because earlier trials
have faced limitations of trial duration,
size, and population age, more conclu-
sive insights have been sought.

A study sample of community-
dwelling seniors (n = 3069; mean age,
79 years) was administered either 120
mg of ginkgo or placebo twice daily for
a median follow-up of 6.1 years. Rates
of decline in cognitive function, and
numerous other metrics  including atten-
tion, language, executive function, and
others, were not statistically improved
by administration of ginkgo. Although
there were no significant adverse effects
attributable to ginkgo, there is no sound
basis on which to advocate for long-
term cognitive effects from ginkgo.  ■
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In the January brief entitled “The
relationship of FPG and A1c to dia-
betic retinopathy” (page 1), the rec-
ommended A1c threshold for the
diagnosis of diabetes should have
read 6.5% instead of 6.2%.  ■

Correction



In this issue: Two oral medications for relaps-
ing-remitting MS in phase III development; anti-
hypertensives find new uses; Ginkgo biloba does
not prevent cognitive decline in elderly; and FDA
Actions.

Oral medications for relapsing-remitting MS
Two new oral medications are effective treat-

ments for relapsing-remitting multiple sclerosis
(MS) according to three studies published on-line
in the New England Journal of Medicine.
Fingolimod and cladribine differ in the mecha-
nism of action but both reduce the number of
potentially auto-aggressive lymphocytes that are
available to enter the central nervous system. In
the Cladribine Tablets Treating Multiple Sclerosis
Orally (CLARITY) trial, two different doses of
cladribine were compared to placebo with the
endpoint being relapse at 96 weeks. Both doses
were more effective than placebo at preventing
relapses and reducing brain lesion count on MRI
(P < 0.001 for all comparisons). The drug was
associated with lymphocytopenia and a higher
risk of herpes zoster. 

Fingolimod was compared to placebo in the
FREEDOMS trial and compared to injectable
interferon in the TRANSFORMS trial. The 24-
month FREEDOMS trial compared two doses of
fingolimod to placebo and similarly found a
lower rate of relapse (P < 0.001 for both doses)
and disability progression (P =  0.02 for both
doses). The drug also reduced the number of new
lesions found on MRI. Significant side effects
included bradycardia, AV block, macular edema,
elevated LFTs, and mild hypertension. When
compared to interferon, fingolimod was associ-
ated with significantly lower annualized relapse

rates at both doses tested (P < 0.001 for both com-
parisons), although there was no significant dif-
ference with respect to progression of disability.
Two fatal infections occurred with the higher
dose of fingolimod (disseminated primary 
varicella zoster and herpes simplex encephalitis).
(All three studies published on-line at
www.NEJM.org, Jan. 20, 2010). 

An accompanying editorial calls the arrival of
oral formulations of MS drugs “welcome news
for the estimated 2.5 million people worldwide
with this chronic, disabling disease.” While sug-
gesting these drugs “support a change in treat-
ment approach to directly prevent
immune-related injury,” the editorial also sug-
gests that long-term goals of MS therapy are cur-
rently lacking (published online at
www.NEJM.org, Jan. 20, 2010). Both drugs are in
phase III trials for treatment of MS; cladribine is
currently approved in parenteral form for treat-
ment of hairy cell leukemia.  ■

Antihypertension drugs for AF and dementia?
Different classes of blood pressure (BP) med-

ications may have different benefits according to
two new studies. In the first study, researchers
from the United Kingdom performed a nested
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case-control analysis to evaluate whether differ-
ent antihypertensive drug classes may alter the
risk for atrial fibrillation. The researchers
reviewed records from a large patient population,
specifically patients who were on a single agent
for lowering BP. A lower odds ratio (OR) for atrial
fibrillation was noted with ACE inhibitors (OR,
0.75; 95% confidence interval [CI], 0.65-0.87),
angiotensin receptor blockers (ARBs) (OR, 0.71;
95% CI, 0.57-0.89), and beta-blockers (OR, 0.78;
95% CI, 0.67-0.92) compared with current exclu-
sive therapy with calcium channel blockers.
Although the researchers were unable to assess
why patients were receiving one class of blood
pressure medicine over another, they concluded
that long-term therapy with ACE inhibitors,
ARBs, or beta-blockers reduces the risk for atrial
fibrillation compared with calcium channel
blockers. These findings generally relate to
patients with mild hypertension, since patients
on multiple drugs were excluded from the study
(Ann Intern Med 2010;152:78-84). 

In the second study, researchers from Boston
set out to investigate whether ARBs reduce the
risk of Alzheimer ’s disease and dementia or
reduce the progression of both diseases. More
than 800,000 predominately male participants,
age 65 or older with cardiovascular disease, were
studied. Patients were divided into three cohorts
(ARBs, lisinopril, and other cardiovascular drugs
as a comparator) and followed over 4 years, with
adjustments for age, diabetes, stroke, and cardio-
vascular disease. Hazard rates for dementia in
the ARB group were 0.76 (95% CI, 0.69-0.84) com-
pared to the cardiovascular comparator, and 0.81
(95% CI, 0.73-0.90) compared to the lisinopril
group. In patients with pre-existing Alzheimer’s
disease, ARBs were associated with significantly
lower risk of admission to a nursing home. The
combination of the ARB and ACE inhibitor was
better than ACE inhibitor alone in preventing
dementia and reducing admission to nursing
home. The authors conclude that ARBs are associ-
ated with a significant reduction in the incidence
and progression of Alzheimer ’s disease and
dementia compared to ACE inhibitors or other
cardiovascular drugs (BMJ 2010;340:b5465, doi:
10.1136/bmj.b5465, published on-line Jan. 12,
2010). An accompanying editorial points out that
several studies have shown that treatment with
any antihypertensive is associated with a lower
risk of cognitive decline or incident dementia in
older adults. What is not clear is whether some
antihypertensives also have other biological

mechanisms that help prevent dementia. It is
plausible that ARBs are more neuroprotective
than other drugs because of their effect on type 2
angiotensin receptors in the brain (BMJ
2010:340;b5409, doi: 10.1136/bmj.b5409, pub-
lished on-line Jan. 12, 2010).  ■

Ginkgo does not prevent cognitive decline 
The National Center for Complementary and

Alternative Medicine (NCCAM) was founded
during the Clinton administration as part of the
National Institutes of Health to investigate com-
plementary and alternative medicines. Many of
the NCCAM-funded studies, however, have
shown no benefit from complementary or alter-
native treatments, and that is the case with a new
study looking at Ginkgo biloba and cognitive func-
tion in older adults. Ginkgo biloba, which is widely
marketed as an aid to preventing cognitive
decline and dementia, was previously found to
have no benefit in reducing the incidence of
Alzheimer’s disease or dementia overall (JAMA
2008;300:2253-2262). 

In a new study sponsored by NCCAM,
researchers set out to determine whether Ginkgo
biloba slows the rate of global or domain-specific
cognitive decline in older adults. More than 3000
participants age 72-96 years were enrolled and
randomized to G. biloba 120 mg or placebo twice
daily. Rates of change over time in two different
objectives cognitive tests, as well as neuropsycho-
logical tests, were the primary endpoints. There
was no difference in the decline in cognitive
scores between Ginkgo biloba and placebo in any
of the domains including memory, attention, and
visuospatial abilities, language, or executive func-
tions. There was also no difference in the rate of
change in the standardized cognitive exams. The
authors conclude that compared to placebo,
Ginkgo biloba did not result in less cognitive
decline in older adults (JAMA 2009;302:
2663-2670).  ■

FDA Actions
Novo Nordisk has received approval to market

liraglutide, a once-daily injection for the treat-
ment of type 2 diabetes in adults. The drug is a
glucagon-like peptide-1 receptor agonist similar
to exanatide (Byetta®). The company is required
to perform additional post-marketing cardiovas-
cular studies as well as a 5-year epidemiological
study to evaluate the risk of thyroid cancer.
Liraglutide will be marketed under the trade
name Victoza®.  ■
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