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

By Michael H. Crawford, MD
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2144; Nissen SE. Limitations of computed tomography coronary angiog-
raphy. J Am Coll Cardiol. 2008;52:2145-2147.

Small studies with older equipment at single centers
have shown that coronary CT angiography (CTA) is promising

for evaluating coronary anatomy. New 64-slice CT scanners have
improved spatial and temporal resolution. Thus, these investigators
from the Netherlands conducted a prospective, multi-centered,
multi-vendor study to assess the accuracy of 64-slice CTA for in den-
tifying significant coronary artery disease (CAD) in symptomatic
patients undergoing conventional coronary angiography (CCA).
Patients eligible for the study were between ages 50-70 years, clini-
cally stable, and without prior revascularization or renal dysfunction.
Among 433 eligible patients, 360 gave consent and were able to
complete CTA. The three sites each used a scanner from a different
vendor. Patients were not excluded because of the presence of calci-
um in their coronary arteries. The reference standard was quantita-
tive coronary angiography interpreted in a blinded fashion. A coro-
nary luminal diameter reduction > 50% was considered significant.

Results: The patient’s clinical presentations included typical
angina (42%), atypical chest pain (23%), unstable angina (21%), and
non-ST elevation myocardial infarction (14%). The percentage of
patients with at least one coronary artery with a significant lesion by
CCA was 68%. Beta blockers were given to 56% of the patients to
reduce heart rate for CTA. One patient developed second-degree AV
block after beta blockers. All but two patients (99%) with significant
CAD by CCA were detected by CTA. The two missed had one-ves-
sel disease. All patients with left-main or three-vessel disease were
detected. Among the 114 patients without significant CAD, 41
(36%) were classified as significant by CTA. On a per-patient basis,
sensitivity was 99%, specificity 64%, positive predictive value
(PPV) 86%, and negative predictive value (NPV) 97%. On a per-ves-
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sel basis, sensitivity was 95%, specificity 77%, PPV
59%, and NPV 98%. CTA overestimated the extent of
disease in 44% and underestimated it in 3%. The pres-
ence of vessel calcification increased sensitivity, but
decreased specificity. The authors concluded that, in
patients referred for CCA because of symptoms sugges-
tive of ischemic heart disease, but without ST elevation
on ECG, 64-slice CTA was reliable for excluding signif-
icant CAD but tended to overestimate the presence and
severity of CAD.

■■ COMMENTARY
This is an important and well done study. It is impor-

tant because of the rapid deployment of CTA in the
United States and the issue of health care costs. It is a
strong study for several reasons. First, it is multi-cen-
tered. Prior studies mainly have been done in single cen-
ters. Second, each center used different equipment,
which is based more in reality. Third, there were very
few exclusion criteria. Notably, no one was excluded for
poor images or the presence of coronary calcium.
Fourth, there was no referral bias where the results of
one test predicate who gets the second test. Here, every-
one scheduled for CCA got a CTA.

Their CTA reading approach helps understand the
results. They basically read for maximal sensitivity.
Calcified segments were considered significantly dis-
eased, and poor images were assumed to be significantly
diseased segments. Thus, it is not surprising that sensi-

tivity (99%) and the NPV (97%) were high, but the
specificity (64%) and PPV (86%) were modest. They
believed it better not to miss anyone, since positive stud-
ies would occasion further evaluation. In fact, there are
now combination CT/SPECT machines so functional
data can be obtained at the same setting to weed out the
false positives. Nissen, in his editorial, points out that the
further evaluation of all these false positives comes at a
high cost. Many of these patients may have been better
served by a functional test first; a stress echocardiogram
is less costly and has no radiation exposure.

This study focused on intermediate- to high-risk
patients, two-thirds of whom were proven to have sig-
nificant CAD. The results would likely be different in
low-risk patients. There are few studies in such
patients because CCA is not always indicated in low-
risk patients. Presumably, there would be fewer false
positives, since fewer would have coronary calcium;
false negatives in one study were 16%. Given these
data, sensitivity and specificity would likely be similar
to stress testing. In fact, the ACC/AHA guidelines sug-
gest that CTA be considered an alternative to stress
testing in selected patients. My own use of CTA is for
patients in whom knowing whether they have CAD is
important therapeutically, but the risk of an invasive
test is not justified and a stress test is not considered
accurate enough.  For example, a pre-menopausal
asymptomatic active woman with several male family
members with premature CAD, an LDL-cholesterol of
128 mg/dL, and no other risk factors. A positive CTA
would suggest the need for drug therapy to lower her
LDL cholesterol.   ■

Pre-hospital ECG May
Reduce Reperfusion Times
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 no financial relationships relevant to this field of study.

Source: Diercks D, et al. Utilization and impact of pre-hos-
pital electrocardiograms for patients with acute ST-segment
elevation myocardial infarction: Data from the NCDR
(National Cardiovascular Data Registry) ACTION (Acute
Coronary Treatment and Intervention Outcomes Network)
registry. J Am Coll Cardiol. 2009;53:161-166.
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The goal of treatment during st elevation myo-
cardial infarction (STEMI) is early reperfusion of

the occluded coronary artery, as this has been shown to
reduce mortality and morbidity. Accordingly, national
guidelines emphasize rapid treatment times (door-to-
needle time < 30 minutes for fibrinolysis and door-to-
balloon time < 90 minutes for primary percutaneous
coronary intervention [PCI]). Recent interest has
focused on developing regional protocols for pre-hospi-
tal, 12-lead electrocardiograms (ECGs) by emergency
medical staff (EMS) in the ambulance prior to hospital
arrival, in order to mobilize in-hospital systems in
advance to improve these treatment times. Using data
from the National Cardiovascular Data Registry
(NCDR) Acute Coronary Treatment and Intervention
Outcomes Network (ACTION) registry, Diercks et al
analyzed the effect of EMS 12-lead ECG on door-to-bal-
loon and door-to-needle times.

From 271 participating hospitals, data were reported
on 19,481 patients presenting with STEMI. For their
analysis, Diercks et al included 12,097 patients with
complete data. Of these, 58.7% (7,098) were transported
to the ACTION-participating hospital by EMS. Patients
transported by EMS tended to be sicker than those who
arrived by other means. They were older; were less com-
monly male; more commonly had prior myocardial
infarction (MI), prior congestive heart failure (CHF),
and signs of CHF on presentation; and shorter times
from symptom onset to hospital presentation compared
with patients who were self-transported to the ACTION-
participating hospital. Of the EMS-transported patients,
24.7% (1,941) received a pre-hospital ECG. Patients
with a pre-hospital ECG were more commonly male and
less commonly had diabetes and left bundle branch
block or signs of CHF on presentation compared with
patients with an in-hospital ECG. The time from symp-
tom onset to hospital presentation was similar between
these groups.

Patients who received a pre-hospital ECG were more
likely to undergo primary PCI and were less likely to
have reperfusion therapy withheld. Patients receiving
pre-hospital ECG had shorter door-to-balloon times (61
mins. vs 75 mins.; p < 0.0001) and shorter door-to-nee-
dle times (19 mins. vs 29 mins.; p = 0.003), and this dif-
ference persisted when stratified by presentation during
working hours or after hours. In addition, they were
more likely to receive aspirin, clopidogrel, and glycopro-
tein IIb/IIIa inhibitors within the first 24 hours. There
was a non-significant trend toward reduction in in-hospi-
tal mortality, heart failure, and shock in patients receiv-
ing a pre-hospital ECG. Among patients who received
any reperfusion therapy, the use of pre-hospital ECG

did not alter risk-adjusted mortality. Diercks et al con-
cluded that the use of pre-hospital ECG was associated
with a greater use of reperfusion therapy, faster reperfu-
sion times, and a trend for lower risk-adjusted, in-hospi-
tal mortality.

■■ COMMENTARY
Rapid reperfusion of an occluded infarct artery

remains the most powerful weapon against early death
and heart failure during ST elevation MI. Recently, there
has been a nationwide move toward systems that will
improve the time-to-reperfusion and improve adherence
to guidelines for reperfusion times. The institution of
pre-hospital ECGs has been shown to reduce reperfusion
times in regional studies yet, interestingly, only 20% of
patients transported by EMS have a pre-hospital ECG
performed. It is important to note that regions through-
out the country differ on how easily and successfully this
could be instituted for numerous social, financial, geo-
graphical, and political reasons. The present study by
Diercks et al presents amalgamated data from around the
country through the ACTION NCDR registry and, thus,
shows this is possible on a wider scale. 

This study is a registry report, not a prospective, ran-
domized trial and, therefore, can only be as accurate as
the data that is input from each site. There may be unmea-
sured confounders between those patients receiving and
those not receiving pre-hospital ECGs. Also, it is not
clear whether the ECGs were read by the EMS providers,
automated readouts, or by transmission to physicians. In
addition, around one-third of patients were excluded
from the analysis, limiting the generalizability of the
results. However, despite these limitations, the results are
exciting, and should be taken into account by any region
considering a pre-hospital ECG program.   ■

Newer Antipsychotic 
Drugs and Sudden Death
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: Ray WA, et al. Atypical antipsychotic drugs and
the risk of sudden cardiac death. N Engl J Med. 2009;360:
225-235.
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Ray et al examined the computerized files of
Tennessee Medicaid recipients to estimate the effects

of atypical antipsychotic drugs on the risk of sudden car-
diac death. It is well known that typical antipsychotic
drugs (for example, thioridazine or haloperidol) block
potassium currents in vitro and may prolong QT inter-
vals during clinical use. The typical antipsychotic drugs
have been associated with case reports of torsades de
pointe (polymorphic ventricular tachycardia with QT
prolongation) and sudden death.  Atypical antipsychotic
drugs were introduced, and have been widely accepted,
because they produce less neurologic toxicity, but also
because they block repolarizing currents in vitro. The
relative toxicity of the two classes of drugs has not pre-
viously been examined.

The Tennessee Medicaid database has been extensive-
ly used for pharmacoepidemiologic studies in the past by
Ray et al. For this report, a cohort was constructed that
included patients 30-74 years of age with at least one
qualifying day of use of antipsychotic drugs, typical or
atypical, during the study period. Two controls for each
user of antipsychotic drugs were identified that were
matched for age, gender, and days of follow-up; they
formed the reference group. The incidence of sudden
death was estimated from death certificates stored in the
Medicaid database. A secondary analysis was performed
using propensity scores to identify a non-user control
group with a similar psychiatric illness profile. The use
of antipsychotic drugs and other prescription medica-
tions was identified from the Medicaid Pharmacy files.

The primary cohort included 93,300 users of antipsy-
chotic drugs, with 186,600 matched controls. There
were approximately equal numbers of users of typical
and atypical antipsychotic drugs, 42,218 and 46,089,
respectively. The mean age was 45.7 years, with 65% of
the cohort women and 70.5% white. As compared with
users of typical antipsychotic drugs, the users of atypical
agents were slightly younger, less likely to be on disabil-
ity, and had a higher baseline cardiovascular risk score.
Users of atypical antipsychotic drugs were less likely to
carry a diagnosis of schizophrenia and were more likely
to have a diagnosis of a mood disorder. During more
than 1 million person years of follow-up, there were 187
cardiac deaths (17.9 per 10,000 patient years) in the
study cohort. Sudden death rates increased with age, and
were higher for men than for women. The adjusted rate
of sudden cardiac death was higher for users of both typ-
ical and atypical antipsychotic drugs than it was in the
control population. The incidence ratio was 1.99 for typ-
ical antipsychotic drug users and 2.26 for atypical
antipsychotic drug users. The increased risk of sudden
death was seen only in current users of antipsychotic

drugs. The incidence ratio was only 1.13 among former
users. Patients on high doses of either typical or atypical
antipsychotic drugs had a higher sudden death incidence
than patients who received only low doses. Similar find-
ings were seen in a secondary analysis using propensity
scores.

Ray et al conclude that users of both typical and
atypical antipsychotic drugs have a dose-related
increased risk of sudden death of similar magnitude. At
least from the standpoint of cardiovascular risk, the
atypical antipsychotic drugs appear no safer than the
older agents.

■■ COMMENTARY
It has been well shown that both the typical and atyp-

ical antipsychotic drugs in current use can prolong repo-
larization due to their effects on potassium currents. The
magnitude of the clinical risk of this effect has been dif-
ficult to determine. Patients with schizophrenia often
have multiple cardiac risk factors, have histories of both
poor medication compliance and abuse of non-prescrip-
tion medications, and manifest a significant rate of sui-
cide. Since most sudden deaths are unmonitored, docu-
mented episodes of clear drug-induced arrhythmia have
been infrequent.

In this paper, Ray et al use a sophisticated pharma-
coepidemiologic approach to further investigate this
issue. The same authors have used similar techniques to
show that erythromycin, a macrolide antibiotic that also
affects potassium currents, is associated with a small
increase in sudden death risk. In this report, Ray et al
show that the annual sudden death rate increases from
0.14% and 0.16% among non-users and former users of
antipsychotic drugs to 0.29% and 0.28% among users of
typical and atypical antipsychotic agents. This small risk
must be considered in the use of these important agents.
Unfortunately, the data show that the risk of sudden
death is not diminished with the newer atypical agents,
which are often chosen because of lesser neurological
side effects.   ■

Nebivolol for Hypertension
A B S T R A C T  &  C O M M E N T A R Y

By Michael H. Crawford, MD

Source: Papademetriou V. Comparison of nebivolol
monotherapy versus nebivolol in combination with 
other antihypertensive therapies for the treatment of
hypertension. Am J Cardiol. 2009;109:273-278.
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Nebivolol is a new beta 1 selective blocker with
vasodilatation properties via activation of the L-argi-

nine/nitric oxide pathway. Short-term studies, and a
long-term, open-label study, have shown excellent effi-
cacy and safety in stages 1-11 hypertension.
Papademetriou presents the results of a nine-month
extension of three trials of nebivolol monotherapy vs
placebo, where patients were titrated with nebivolol
monotherapy or other agents. The protocol involved
dose titration of nebivolol monotherapy (5, 10, or 20
mg/day in a single dose) or the addition of other drugs
(thiazide diuretic, amlodipine, others) until diastolic
blood pressure was < 90 mmHg and trough heart rate
was > 55 beats/min. The primary endpoint was trough
diastolic blood pressure at the end of nine months. Of the
1,738 patients who completed the three-feeder studies,
845 entered the nine-month extension study. During the
feeder study, 90% were on nebivolol and 10% were on
placebo. Men and women were about evenly divided,
and about a quarter were African-American. The
patients were distributed into four groups: nebivolol
alone (607); nebivolol plus diuretic (206); nebivolol plus
calcium channel blocker (21); and nebivolol plus other
meds (11). Compliance was high-ranging, from 92%-
100% across the four groups.

Results: Patients on nebivolol monotherapy exhibited
the greatest decrease in blood pressure (15 mmHg for
systolic and diastolic pressure); 78% of the patients
achieved goal blood pressure. The pressures remained
decreased throughout the study period. Among those on
nebivolol plus diuretic, 65% reached goal blood pres-
sure. More than half the patients reported some adverse
event, but none exceeded 5% incidence. Whether all
were related to the drug is difficult to say since there was
no placebo arm in the long-term study. Adverse events
usually attributed to beta blockers were low; one patien
developed sexual dysfunction, five bradycardia, 39
fatigue (4.6%), and 25 dizziness (3%). Serious adverse
events were rare (2%). Papademetriou concluded that
nebivolol alone, or in combination with other antihyper-
tensive drugs, is a safe and effective long-term antihy-
pertensive therapy.

■■ COMMENTARY 
Nebivolol is a relatively new addition to our antihy-

pertensive armamentarium, having been approved by the
FDA in December 2007. This study adds to the long-
term experience with this drug. It is a unique, highly car-
dio-selective beta 1 blocker that also increases nitric
oxide production, which results in vasodilation. Whether
these properties explain the low incidence of traditional
beta-blocker adverse effects is unknown. Nebivolol does

not appear to significantly affect metabolic parameters
such as blood glucose levels.

Nebivolol is a potent antihypertensive agent with
average systolic blood pressure decreases of 14-16
mmHg in this study across all groups. It may seem
strange that monotherapy resulted in more people
achieving target blood pressure goals as compared to
combination therapy with diuretics (78% vs 65%,
respectively), but those on diuretics were nebivolol
monotherapy failures. Also, no particular subgroup did
better on nebivolol (age, sex, race, or BMI). Although
the study was complex, it was really a study of a
nebivolol-based approach, with other drugs added as you
would in the real world. Remarkably, only 3% of the
subjects discontinued therapy because of adverse events,
and serious adverse events were rare.

A major limitation of this study is that the patients
were already selected for being tolerant of nebivolol.
Only 10% of the subjects were previously on placebo in
the lead in studies. This increases the likelihood that
nebivolol will be tolerated. However, it does not neces-
sarily select patients for their blood pressure response to
the drug. Thus, despite this limitation for assessing drug
tolerance and safety, efficacy seems well proven. If the
low adverse event profile, especially of typical beta-
blocker side effects, is maintained in real world practice,
nebivolol could be a positive addition to our antihyper-
tensive armamentarium.   ■

The Multicenter 
Thermo°Cool Ventricular
Tachycardia Ablation Trial
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: Stevenson WG, et al. Irrigated radiofrequency
catheter ablation guided by electroanatomic mapping for
recurrent ventricular tachycardia after myocardial infarc-
tion. Circulation. 2008;118:2773-2782.

In this paper, stevenson et al, from 18 centers
with expertise in ventricular tachycardia (VT) abla-

tion, report the results of VT ablation using the
Thermo°Cool-irrigated, tipped-radiofrequency ablation
catheter. Patients were eligible for the study if they had
multiple episodes of sustained monomorphic VT that
had required either cardioversion or antiarrhythmic
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drug administration in the previous six months.
Patients with incessant ventricular tachycardia were
also eligible for inclusion. Patients with multiple VT
morphologies, unmappable VT, and prior failed VT
ablations could be included. The study period was
between 1999 and 2003. Mapping was performed dur-
ing ventricular tachycardia that had been initiated by
programmed stimulation in the electrophysiology labo-
ratory. Ablation sites were selected based on several
factors: isolated mid-diastolic potentials during VT,
entrainment with concealed fusion, a post-pacing inter-
val within 30 m/sec of the VT cycle length, or VT ter-
mination in response to catheter pressure. If VT could
not be mapped due to hemodynamic instability or
inconsistent inducibility of a stable morphology, abla-
tion sites were selected if they had abnormal low-signal
electrograms with double potentials, wide fractionated
potentials, or isolated late potentials.

The prespecified primary endpoint was freedom from
recurrence of sustained monomorphic VT at six months.
If the patient had incessant VT as the reason for study,
absence of incessant VT was the endpoint.

A total of 231 patients with VT after prior myocardial
infarction were enrolled in the trial. They were predom-
inantly male, with advanced cardiac disease, including
markedly depressed left-ventricular ejection fractions
(median 0.25), histories of congestive heart failure
(62%), and prior revascularization attempts (CABBG -
55%; PCI - 33%). The median number of VT episodes in
the preceding six months was 11. All patients had failed
one or more antiarrhythmic drug trials, and 70% had
experienced recurrent VT despite therapy with amio-
darone. An implantable cardioverter defibrillator (ICD)
was present in 94% of the patients before ablation, and
at least one prior VT ablation had been attempted in
37%.

During electrophysiologic study, a total of 864 differ-
ent ventricular tachycardias (median, three per patient)
were inducible. At least one VT was considered map-
pable in 154 patients (67%), but 69% of the patients also
had unmappable VTs. VT was considered unmappable if
it was not hemodynamically tolerated or if it was unsta-
ble and shifted to a different morphology during study. A
single-ablation procedure was performed in 207
patients; two procedures were performed in 18 patients,
and one patient had three procedures before hospital dis-
charge. The ablation lesions were applied in a linear pat-
tern in 39% of the cases; there were focal lesions in 30%
and in multiple areas in 28%. The median procedure
time was 315 minutes, with a fluoroscopy time of 45
minutes. At the end of the case, at least one monomor-
phic VT was still inducible in 99 patients (43%). The

cycle length of the ventricular tachycardia that was
inducible after ablation was usually faster than the ini-
tially targeted VT. 

Seven patients died within seven days of the proce-
dure, with uncontrollable VT and progressive hypoten-
sion the most common cause. Four patients died in the
electrophysiology laboratory and two after completion
of the initial ablation procedure. There was one death
secondary to cardiac perforation that resulted in cardio-
genic shock. Non-fatal complications were seen in 27
patients. Worsened heart failure occurred in six patients
during, or shortly after, the procedure. This may have
been related to the volume of fluid administered with the
irrigation catheter. Vascular complications occurred in
10 patients. No patient had a thromboembolic complica-
tion or stroke immediately related to the procedure.

After six months follow-up, 123 patients were free
from recurrent VT or incessant VT (53%). In the sub-
group of patients with incessant VT, nine of 37 had
recurrent incessant VT, and nine others had recurrent,
intermittent VT that could now be managed by their
ICD. Ablations successfully reduced the frequency of
VT, with a reduction of ≥ 75% in 67% of patients. 
However, 20% of the patients had an increase in the
number of VT episodes. At last follow-up, 28% of the
patients were no longer taking antiarrhythmic drugs. 
Patients who had recurrent VT after ablation were older,
had more heart failure, more frequently had concomitant
atrial fibrillation, and more often had multiple prior
myocardial infarctions. They also had more inducible
VTs, received more radiofrequency lesions, and more
often had VT inducible after ablation. At one year after
study entry, 40 of 231 patients had died and six were lost
to follow-up. The one-year actuarial mortality was 18%.
Of the 40 post-ablation deaths, 14 (35%) were due to
recurrent ventricular arrhythmias and 35% due to pro-
gressive heart failure.

Stevenson et al concluded that catheter ablation, using
an irrigated-tipped catheter, can reduce the episodes of
recurrent VT in patients with prior myocardial infarc-
tion. Although intermediate-term mortality and morbid-
ity remain high in this population, catheter ablation has
a significant role.

■ COMMENTARY
This paper presents an accurate description of the role

of ventricular tachycardia mapping and ablation in
patients with prior myocardial infarctions during the
period covered by the study. Although the frequency of
VT episodes can be reduced in many patients, total elim-
ination of recurrent VT often is not possible. Most
patients will still require either antiarrhythmic drugs
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and/or continued ICD therapy after the procedure. The
reasons for this are well outlined by the authors. Most
patients referred for a VT ablation have extensive scar-
ring and multiple potential circuits that can support VT.
Mapping during tachycardia may be impossible due to
either the hemodynamic effects of the VT or instability
of the VT circuit. Most patients will have advanced dis-
ease; thus, prolonged mapping and ablation procedures
may be associated with significant risk. 

Since this study was performed, there have been sev-
eral significant advances in techniques for VT ablation.
It is now recognized that epicardial sites of VT origin are
present in many individual patients, and techniques for
epicardial VT mapping and ablation have been devel-
oped. Percutaneous techniques for hemodynamic sup-
port can be used to support patients with unstable VTs
during the procedure. Mapping systems also have
evolved, and now permit more rapid and accurate defini-
tion of myocardial scarring and potential VT circuits.
Even with these advances, however, VT ablation in
patients with prior myocardial infarction or non-
ischemic cardiomyopathies continues to play mostly an
adjunctive role to ICD-based therapy.   ■

Genetic Predictors of
Cardiovascular Disease
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.

Sources: Paynter NP, et al. Cardiovascular disease risk
prediction with and without knowledge of genetic variation
at chromosome 9p21.3. Ann Intern Med. 2009:150:65-72.

Genetic research and results are playing an
increasingly large role in clinical medicine. I sus-

pect that most physicians are not adequately knowl-
edgeable about genetics; nor am I. At present, the genet-
ics of clopidogrel and warfarin are front and center, as
well as an increasing number of genetic studies dealing
with normal metabolism, as well as dyslipidemia.

This study utilized variability at chromosome 9p21.3
to assess whether cardiovascular (CV) risk factors can be
identified in large cohorts of Caucasian women (white
healthcare professionals). The cohort included 22,129
women, free of CV disease, who participated in the

Women’s Genome Healthy Study. They found that genet-
ic variation at the chromosome 9p21.3 site “consistently
was. . .associated with CAD and diabetes.” This risk
allele is common, carried by 75% of the white popula-
tion, and has been correlated with CVD. In these studies,
the authors asked whether a single nucleotide polymor-
phism (SNP) can influence long-term CV risk in these
apparently healthy women followed for CV events.

Results: Healthy white women older than 45-years-
old were studied and followed for more than 10 years.
The subjects were all evaluated by two risk prediction
models (NCEP-3, Reynolds Risk Score), as well as addi-
tional biomarkers and family history information.
Extensive statistical methodology was employed,
including the Hannelle index and the Hismer Lemeshow
test. This report evaluated the 22,129 women who were
genotyped for the rs10757274 SNP. Baseline CV risk
information and extensive lipid panels, Lp(a), CRP, and
hemoglobin A1C were measured. Genotypes were deter-
mined for the rs10757274 SNP using “an oligonu-
cleotide ligation procedure.”

Among these women 26% had no risk alleles (AA),
50% had one risk allele (AG), and 24% had two risk alle-
les (GG). There was only a minor increase in risk related
to the number of risk alleles, and there were no associa-
tions between genotype, lipid levels, or other standard
risk factors. SNP rs757274 was associated with an adjust-
ed hazard ratio of 1.25 for the AG genotype, and even
higher (1.63) with the GG genotype. Equivalent associa-
tions were positive for several standard risk factors.

The authors point out that the prediction models and
performance measures in this study were similar to a pre-
viously reported study in white males, with similar out-
comes. The association of the 9p21.3 SNP with CV risk
was only modest, and not powerful enough to significant-
ly affect standard and familiar CV risk factors; “knowl-
edge of this genetic variation only marginally improved
the classification of risk prediction,” with only modest
improvement in the ATP III status, family history, CRP, or
the c-index. “Our data provide evidence that the effect of
this genetic variation is unlikely to reflect genetic differ-
ences in lipid levels or biomarkers of homeostasis and
inflammation.” Importantly, they conclude that SNP iden-
tification is not useful in screening in daily practice. They
do not rule out future studies with non-white populations
or use of multi-gene panels that might have better predic-
tive results. While this research “confirmed the associa-
tion of chromosome 9p21.3 variation with total CV dis-
ease: CAD, MI, or stroke, traditional risk factors, CRP,
and family history, all remained robust in predicting out-
comes, with too small a contribution from SNPs alone,
which are unlikely to improve prediction results.”
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■■ COMMENTARY
This fascinating report should shake the trees a bit (ie,

to see a genetic study as the lead article in an excellent
general internal medicine journal). An accompanying
editorial by Ioannis states that “expectations for person-
alized genetic prescriptions may be exaggerated and pre-
mature.”1 Many data sets confirm the association of
rs10757274 with CV disease; clinicians cannot use these
data for decision making or as adding to traditional risk
factors. Ioannis states, “We are still far from personal-
ized medicine.” He concludes, “We need to learn more
about what our genome can tell us, and more important,
what it cannot tell us.

While this interesting report is essentially negative
regarding the usefulness is genomic CV risk screening
of rs10757274, it can serve as a bridge from the usual
discussions of traditional risk factors to an expanded
view in a much larger diagnostic tent. In this case, the
genomic exploration fell short in changing our approach
to CV risk factors and their treatment. Nevertheless, pay
attention to subsequent reports, which should help all
of us to understand new terminology, concepts, and
knowledge.   ■

Reference
1. Ioannidis JPA. Personalized genetic prediction: too

limited, too expensive, or too soon? Ann Intern Med.
2009;150:139-141.

CME Questions
12. For detecting CAD, coronary CT angiography studies show:

a. high sensitivity-low specificity.
b. high sensitivity-moderate specificity.
c. high sensitivity and specificity.
d. moderate sensitivity-high specificity.

13. A common variant of chromosome 9p21.3:
a. is associated with CV disease.
b. is superior to standard risk factors.
c. had a hazard ratio of 5.0 for CV disease.
d. All of the above

14. Newer antipsychotic drugs vs older ones:
a. reduce the risk of sudden death.
b. have less neurologic side effects.
c. have less cardiovascular side effects.
d. All of the above

15. Nebivolol monotherapy for hypertension:
a. decreases systolic blood pressure 15 mmHg on

average.
b. has a low incidence of traditional beta-blocker

adverse effects.
c. results in over 75% achieving goal blood pressure.
d. All of the above

16. VT ablation in post-MI patients with recurrent VT:
a. is the treatment of choice.
b. is a low-risk procedure.
c. is adjunctive to ICD therapy.
d. eliminates the need for anti-arrhythmic agents.

17. Pre-hospital ECG in chest-pain patients:
a. increases use of reperfusion therapy.
b. decreases the time delay to reperfusion.
c. reduces in-hospital mortality.
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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Liraglutide: Promise 
of the Incretin Class
Source: Nauck M, et al. Diabetes Care
2009;32:84-90.

GLUCAGON-LIKE PEPTIDE-1 (GLP) IS A

recently “rediscovered” endoge-
nous hormone of the incretin class. GLP
has diverse favorable metabolic effects
that modulate excess glucose excur-
sions, including enhancement of glu-
cose-dependent insulin secretion, slow-
ing of gastric emptying, blunting of
glucagon, and increased satiety. “Natur-
al” GLP has a fleeting (2 minutes or
less) half-life, precluding its utility as a
pharmacotherapeutic tool. Recently, we
have captured some of the valuable
activity of the incretins by employing
agents that block the degradation
enzyme of GLP, DPP-4. Subcutaneous
liraglutide (LIR) is a synthetic GLP ana-
logue with a half-life of 13 hours, allow-
ing once-daily dosing.

Nauck et al performed a double-
blind, controlled trial of LIR vs
glimepiride or placebo added to maxi-
mum-dose metformin in more than 1000
Type 2 diabetics. Subjects were fol-
lowed for approximately 6 months. 

At the end of treatment, A1c reduc-
tions (about 1%) were similar for 2 dif-
ferent doses of LIR or glimepiride.
Important differences, however, includ-
ed changes in body weight and inci-
dence of hypoglycemia. For instance,
minor hypoglycemia was seen in only
about 3% of LIR subjects, but 17% of
glimepiride subjects. LIR was associat-
ed with modest weight loss (average 2.3
kg) compared to a 1 kg weight gain in
glimepiride subjects. The most common

adverse effect noted with LIR was nau-
sea (11-19%), which has been common-
ly reported with another injectible mem-
ber of the incretin class, exenatide.  ■

Low-glycemic Index
Diet in Type 2 Diabetics
Source: Jenkins DJ, et al. JAMA 2008;
300:2742-2753.

THE KNOWLEDGE THAT NOT ALL CAR-
bohydrate sources provide a similar

rate of glucose rise has been captured
with the glycemic index metric; high-
glycemic index foods (e.g., bread, pota-
toes, simple sugars) produce very
prompt glucose rise compared with low-
glycemic index items (e.g., beans, com-
plex carbohydrate sources like crucifer-
ous vegetables). In Type 2 diabetics, in
whom first-phase insulin secretion (that
component of insulin secretion intended
to respond to prompt glucose rise) is
lost, low-glycemic index foods are intu-
itively preferred. Unfortunately, con-
firming meaningful benefits from con-
sumption of a low-glycemic index diet
has been difficult.

In this trial, Jenkins et al studied
Type 2 diabetics (n = 210) assigned to 6
months of a low-glycemic index diet or
a high-cereal fiber diet. Both diets
achieved A1c reduction, but the low-
glycemic index diet was superior (0.5%
vs 0.18%). An additional favorable
effect of the low-glycemic index diet
was a modest HDL increase. 

Whether patients can and will sustain
a low-glycemic index diet, and whether
such A1c reductions will reduce dia-
betes-related endpoints, remains to be
determined. In the meantime, there is no

suspicion of any detrimental effect of
the low-glycemic index diet: Most short
and intermediate term data suggest salu-
tary effects.  ■

Glucose Control and
Macrovascular Disease
Source: Duckworth W, et al. N Engl J
Med 2009;360:129-139.

MOST CLINICIANS MAINTAIN A FAIRLY

glucose-centric view of diabetes.
That is, we have made the assumption
that the most visible derangement in dia-
betes, hyperglycemia, is the culprit pro-
ducing vascular disease. The next intu-
itive step is that if glucose is pathogenet-
ic in the development of vascular dis-
ease, then glucose modulation should
reduce it. Despite consistent favorable
clinical trial data confirming the benefits
of glucose control upon microvascular
disease (retinopathy, nephropathy, neu-
ropathy), no clinical trial (except a sin-
gle trial with acarbose) has shown
reduction in macrovascular risk
(myocardial infarction or stroke). 

The VA Diabetes Trial (VADT) fol-
lows close on the heels of the ACCORD
and ADVANCE trials, which not only
failed to show reductions in macrovas-
cular disease, but in one trial
(ACCORD) demonstrated increased
mortality in persons with very tightly
controlled diabetes. 

The VADT enrolled almost 2000
veterans with Type 2 diabetes and ran-
domly assigned them to standard vs
intensive therapy. Since almost half had
already sustained a CV event, other
tools to reduce CV risk were already
widely employed in both groups. 
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At the 5.6 year endpoint of the trial,
the intensive therapy group attained a
substantially lower A1c than the stan-
dard therapy group: 6.9% vs 8.4%. Dis-
appointingly, there was no discernible
reduction in CV risk or microvascular
endpoints in this group. There was a
reassuring contrast between VADT and
ACCORD: No increase in mortality with
tight control was seen, despite a greater
incidence of hypoglycemia. Clinicians
will have to rely upon diet, exercise,
smoking cessation, lipid modulation, and
blood pressure control to reduce CV
endpoints in Type 2 diabetics.  ■

Risks Associated with
the Morning BP Surge
Source: Kario K, White WB. J Am Soc
Hypertens 2008;2:397-402.

AMBULATORY MONITORING OF BLOOD

pressure (BP) has demonstrated a
pattern of BP change typified by an
overnight reduction in BP of 10-20%
and a “morning surge” in BP beginning
closely around the time of awakening.
Even in patients with hypertension,
morning surge in BP is seen. And it’s
not only BP that surges in the morning:
Blood coagulability, plaque vulnerabili-
ty, platelet aggregability, and blood vis-
cosity also increase at this time. Because
CV events (MI, stroke, arrhythmia) also
cluster disproportionately around this
circadian phenomenon, experts have

opined that modulation of the morning
BP surge might provide benefits in clini-
cal outcomes. 

The relationship between the morn-
ing BP surge and CV risk is strength-
ened by the observation that it correlates
with arterial wall stiffness, left ventricu-
lar hypertrophy, and carotid intima-
media thickness. 

Office blood pressure is typically
measured several hours after the morn-
ing surge. Encouraging more wide-
spread use of at-home BP self-monitor-
ing is a reasonable first step to obtain
more information about morning BP.
Since we have not yet learned which, if
any, antihypertensives might hold spe-
cial benefits on morning BP, and we do
not have a major clinical trial confirm-
ing risk reduction through morning BP
control, we lack sufficient evidence to
mandate control of morning BP surge as
a specific entity at this time.  ■

Simplifying Dosing
for Actinic Keratoses
Source: Zeichner JA, et al. J Am Acad
Dermatol 2009;60:59-62.

ACTINIC KERATOSES (AK) ARE AT BEST

precancerous skin lesions, and at
worst (a belief held by many leaders in
the skin cancer field) skin carcinoma in
situ. In either case, the combination of
cosmetic burden, troublesome symp-
toms, and association with squamous
cell cancer motivates their destruction.
Although it is commonplace to utilize
simple local destructive measures (e.g.,
cryotherapy) to destroy an individual
lesion, it is becoming increasingly clear
that field therapy (i.e., treating an entire
region to include both evident and sub-
clinical AK lesions) provides a better
and more lasting service to the patient. 

Imiquimod is an immune system up-
regulator that has shown excellent effi-
cacy in eradication of AK. As with all
other topical agents employed for this
purpose, local adverse effects and com-
plexity of dosing regimen are limitations
for some patients. Typical dose regi-
mens for imiquimod rely upon 2-3 times
weekly application of 5% cream for 8-
16 weeks. Less frequent dosing, if effec-
tive, would reduce cost, enhance com-
pliance, and possibly be better tolerated. 

In this small study (n = 20), subjects
applied imiquimod 5% cream once
weekly for 16 weeks to half of the face,
and placebo to the other half. At 16
weeks, 47% of imiquimod recipients
showed marked improvement or better.
In contrast to 2-3 times weekly dosing
regimens, local adverse effects were
essentially absent.

Total clearance rates with more fre-
quent dosing are much higher, but so are
intolerance and adverse effect rates. The
authors suggest that these favorable
results should be stimulus for larger,
longer-duration studies.  ■

Aerobic and Resistance
Training Effects in PAD
Source: McDermott MM, et al. JAMA
2009;301:165-174.

THE PRESENCE OF PERIPHERAL ARTERI-
al disease (PAD), confirmed by an

ankle-brachial index of < 0.95, is often
manifest by limitation in ability to walk,
pain with walking, and limitation in per-
formance of normal daily activities. For
most patients, smoking cessation is the
most important intervention. Pharma-
cotherapy is of limited value. Exercise
training has been suggested as a method
to improve oxygen utilization by the tis-
sues and functional ability.

McDermott et al studied PAD
patients (n = 156) who were randomized
to aerobic training (treadmill), resistance
training (weight training), or control.
The treadmill group exercised 3 times
weekly, beginning at a 2 mph walking
speed for 15 minutes, working up to 40
minutes (with increases in treadmill
speed and grade as tolerated). The resis-
tance training group exercised 3 times
weekly with knee extensions, leg press-
es, and leg curls. Both groups were fol-
lowed for 6 months. The primary out-
come was distance on the 6-minute
walk.

Treadmill exercise improved the pri-
mary endpoint, but the control and resis-
tance training groups did not significant-
ly differ. Treadmill exercise also
improved distant vascular health, as
demonstrated by improvements in
brachial artery flow-mediated dilation
(no improvement was seen in the con-
trol or resistance training groups).  ■
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In this issue: FDA warning on topical anesthet-
ics; antipsychotics increase sudden cardiac death;
the step up vs step down debate; treating pain,
fatigue, mood, and sleep in fibromyalgia; FDA
Actions.

Something for your pain?
The FDA has issued a warning regarding topi-

cal anesthetics and the risk of life-threatening
side effects. This is the second warning in 2 years
regarding this issue, the first coming in February
2007 following the deaths of two women who
used extensive topical anesthetics in preparation
for cosmetic procedures. The latest warning was
prompted by a study published in Radiology,
which compared oral acetaminophen or ibupro-
fen vs lidocaine gel applied to the skin of the
breasts to reduce discomfort during mammogra-
phy. In the study, 4% lidocaine gel was applied by
a nurse from the clavicles to the inferior costal
margins and laterally to the mid axillary lines
and then covered with plastic wrap to ensure
consistency of application. Discomfort from
mammograms was significantly lower in the
lidocaine gel group and the authors postulate
that decreased discomfort may improve the likeli-
hood of future mammographic screening
(Lambertz CK, et al. Radiology 2008;248:765-772).
The FDA’s previous warning in 2007 followed on
the heels of two reports of young women under-
going laser hair removal who applied either lido-
caine or tetracaine topical preparations to the
lower extremities and then covered the applica-
tion with plastic wrap. Both women developed
seizures, fell into a coma, and eventually died
due to excessive blood levels of the topical anes-
thetic. Many of these topical products are avail-

able over the counter. The FDA strongly advises
consumers not to: make heavy application of top-
ical anesthetics over large areas of skin, use con-
centrated formulas, apply to broken or irritated
skin, wrap the treated skin with plastic wrap or
other dressings, or apply heat to skin treated with
these products.

Increase in sudden cardiac death
Antipsychotics, both typical and atypical, are

associated with a dose-related increase in sudden
cardiac death according to a new study. Typical
antipsychotics such as thioridazine (Mellaril®)
and haloperidol (Haldol®) block repolarizing
potassium currents and prolong QT intervals.
Multiple studies have shown a dose-related
increased risk of sudden cardiac death associated
with these drugs. Less is known about the atypi-
cal antipsychotic drugs although many have sim-
ilar cardiovascular effects. Researchers from
Nashville reviewed the records of Medicaid
enrollees in Tennessee including the records of
44,218 and 46,089 baseline users of a single typi-
cal and atypical antipsychotic, respectively. These
were matched with 186,600 nonusers of antipsy-
chotic drugs. Thioridazine and haloperidol were
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the most frequently prescribed typical agents,
while clozapine (Clozaril®), quetiapine
(Seroquel®), olanzapine (Zyprexa®), and risperi-
done (Risperdal®) were the most commonly used
atypical agents. Both users of typical and atypical
antipsychotic drugs had higher rates of sudden
cardiac death than nonusers with adjusted inci-
dent rate ratios of 1.99 (95% CI, 1.68-2.34) and
2.26 (95% CI, 1.8-2.72), respectively. There was a
higher rate for users of atypical antipsychotic
drugs vs typical antipsychotics with an incident
rate of 1.14 for the comparison (95% CI, 0.93-
1.39). For both classes of drugs, the risk for cur-
rent users increased significantly with increasing
dose. The authors conclude that current users of
typical and of atypical antipsychotic drugs had
similar, dose-related increased risk of sudden car-
diac death and that atypical antipsychotic drugs
are no safer than the older drugs (Ray WA, et al.
N Engl J Med 2009;360:225-235). An accompany-
ing editorial suggests that children and the eld-
erly are particularly vulnerable to these drugs
and their use in these populations should be
“sharply reduced” (Schneeweiss S, Avorn J. N
Engl J Med 2009;360:294-296).

Step up vs step down
Which is more effective for treating dyspepsia:

Starting with aggressive therapy and tapering
down, or starting with antacids and progressing
to more aggressive therapy depending on symp-
toms? The so called step-up vs step-down debate
has raged for years, particularly in managed-care
settings. In a new study from the Netherlands,
patients with dyspepsia were randomized to
treatment with an antacid, H2-receptor antago-
nist, and proton pump inhibitor (step up) vs the
same drugs in reverse order (step down), with
each step lasting 4 weeks. Primary outcome was
symptom relief and cost-effectiveness of initial
management at 6 months. Treatment success after
6 months was achieved in 72% of patients in the
step-up group and 70% of patients with step-
down group. The average medical costs were
lower for patients in the step-up group (€228 vs
€245; P = 0.0008) mainly because of the cost of
medication. The rate of adverse effects was the
same in both groups and were generally mild.
The authors suggest that treatment success is
similar in both groups but the step-up strategy
was more cost-effective for patients with new
onset dyspeptic symptoms (van Marrewijk CJ, et
al. Lancet 2009;373:215-225). An accompanying
editorial suggests that the degree of cost differ-

ence between the two groups was overestimated
because costs were based on brand name drugs
and generics are now available. It furthers sug-
gested that the study may not change practice in
primary care as the author recommends a 4-8
week course of a proton pump inhibitor for
patients with symptoms of the upper gastroin-
testinal tract with discontinuation of treatment if
patients remain asymptomatic (van Zanten SV.
Lancet 2009;373:187-189).

Pain, fatigue, mood, sleep and fibromyalgia
Tricyclics work better than other antidepres-

sants for the treatment of fibromyalgia according
to new study from Germany. In a meta-analysis
of 18 randomized controlled trials of antidepres-
sants for the treatment of fibromyalgia,
researchers reviewed studies utilizing tricyclic
and tetracyclic antidepressants (TCAs), selective
serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors (SNRIs), and
monoamine oxidase inhibitors (MAO). All anti-
depressants were associated with a reduction in
pain, fatigue, depressed mood, and sleep distur-
bances. Pain reduction was particularly good for
tricyclic antidepressants, while MAO inhibitors
showed modest effect and SSRIs and SNRIs
showed a small effect. TCAs were effective in
low doses of 12.5-50 mg, far below the doses
commonly employed to treat depression, and
were very effective for reducing pain, fatigue,
and sleep disturbance (JAMA 2009;301:198-209).
Currently duloxetine (Cymbalta®), pregablin
(Lyrica®), and milnacipran (Savella™) are the only
FDA-approved drugs for the treatment of
fibromyalgia. 

FDA Actions
The FDA is launching a program to improve

the safety of imported drugs to the United States.
The pilot program would allow manufacturers of
drugs outside United States to apply for 1 of 100
certifications, which would require that compa-
nies have a secure supply chain for their product.
Criteria would include holding an FDA-approved
drug application, guaranteeing that active phar-
maceutical ingredients would be imported only to
make FDA-approved drugs, complying with
Good Manufacturing Practices, and guaranteeing
that their drug products use a secure supply
chain. This program is in response to concerns
about manufacturing processes outside the
United States and the embargoing of several for-
eign manufactured drugs in the last year.  ■
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