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CHICAGO: pioglitazone slows atherosclerosis vs. glimepiride 

In a comparison of two dia-
betes drugs, pioglitazone

reduced the progression of
carotid intima-media thick-
ness more than glimepiride in
patients with type 2 diabetes. 

Presenting the results of
the Carotid Intima-media
Thickness in Atherosclerosis
using pioglitazone (CHICA-
GO) study, Dr Theodore Maz-
zone (University of Illinois Col-
lege of Medicine, Chicago,
US) explained that both
pioglitazone, a thiazoldine-
dione, and glimepiride, a
sulphonylurea, are antidiabet-
ic agents and about equally
efficacious in reducing blood
glucose, but work through
different mechanisms. He also
noted that pioglitazone has

other effects including reduc-
tions in markers of systemic
inflammation and lipid levels
that might be expected to
translate into potential reduc-
tion of cardiovascular risk.
Thiazoldinediones have also
been shown to reduce athero-
sclerotic plaque in animals
independently of glucose or
lipid levels, he added.

The CHICAGO study ran-
domised 462 patients with
type 2 diabetes to receive
72 weeks of treatment
with either pioglitazone or
glimepiride titrated to
the HbA1C target. Results
showed that carotid intima
media thickness was less
with pioglitazone compared
with glimepiride at all time

points – weeks 24, 48 and
72.

There was a highly signifi-
cant increase in high-density
lipoprotein (HDL) cholesterol
and a significant decrease in
triglycerides in the pioglita-
zone group. Adverse events
occurred in approximately
89% of patients in both
groups; with serious adverse
events occurring in 10.9% of
pioglitazone patients and
13.2% of those taking
glimepiride. 

The study was not pow-
ered to look at clinical out-
comes but there appeared to
be more clinical events in the
glimepiride group (10) than in
the pioglitazone group (4).
These were mostly coronary

revascularisation. One patient
in the pioglitazone group
developed heart failure.
Peripheral oedema and
weight gain were also more
common with pioglitazone as
was previously observed, he
added. 

Designated discussant of
the trial, Dr Peter Wilson
(Emory University, Atlanta,
US) said he felt that CHICA-
GO had fairly answered the
question it set out to address
but he would like to see fur-
ther research with thia-
zoldinedione agents in the
prevention of atherosclerotic
progression, including more
trials with clinical end points
and focusing on other vascu-
lar territories. 

News from the Scientific Sessions 2006 of the
American Heart Association
We report the highlights from this year’s American Heart Association (AHA) meeting held in Chicago, Ohio,
US, from November 11th-16th, 2006. These included studies showing regression of atherosclerosis, a study
showing the effect of statins in renal disease, and a study showing the cost-effectiveness of BNP testing in
diagnosing heart failure.

CHICAGO: implications for cardiovascular and stroke
prevention

Thiazolidinediones (TZDs) affect the expression of mul-
tiple genes in a variety of different tissues. Most of the

early interest in TZDs focused on their metabolic profile
due to changes in the expression of genes that influence
glucose and lipid metabolism in muscle, liver and fat, but
more recently it has become clear that TZDs regulate a
host of genes involved in vascular structure and function.1

In particular, experimental studies in established animal
and cellular models have shown that TZDs have
favourable disease-modifying and disease-stabilising
effects on atherosclerosis, in part by attenuating the
inflammatory, thrombotic and metalloproteinase path-
ways which lead to vascular remodelling, arterial stenosis

and plaque rupture in major coronary and cerebral ves-
sels.2

Against this background, the recently published
CHICAGO study is timely and highly relevant.3 Thickening
of the intima-media layer of the carotid artery, measured
by high-resolution B-mode ultrasound, is a well-estab-
lished marker of atherosclerotic disease progression which
correlates well with the incidence of major clinical events,
including stroke, myocardial infarction and cardiovascular
death.4

CHICAGO was a prospective, randomised, double-blind
trial to compare the effects of pioglitazone and glimepir-
ide (a sulphonylurea) on carotid intima-media thickness
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New findings from the
ASTEROID trial of rosu-

vastatin show that regres-
sion of coronary atheroscle-
rosis is associated with arte-
rial lumen enlargement. 

ASTEROID investigator,
Dr Neal Uren (Royal Infir-
mary of Edinburgh) com-
mented: “The ASTEROID
study was the first study to
demonstrate that statins can
reverse plaque build up.
These new data from ASTER-
OID are important as not
only can we reverse athero-
ma in the majority of
patients but we are also able
to increase the lumen size in
those who have the greatest

atheroma regression, per-
haps with the potential to
improve coronary blood
flow in the long term.”

Main results showed
that: in the overall study
population, there was a
6.8% reduction in total
atheroma volume; in the
group showing substantial
regression of atheroma,
there was a 3.5% increase in
lumen volume; in the over-
all atheroma regression
group there was no change
in lumen volumes, and in
the group where plaque
progression occurred it was
accompanied by a 9.1%
reduction in lumen volume. 

New ASTEROID findings 
show lumen enlargement 
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(CIMT) in 462 newly diagnosed patients with type 2 dia-
betes. Longitudinal scans of the right and left common
carotid arteries were undertaken at baseline and after 18-
months treatment by a single ultrasonographer. The pri-
mary end point was absolute change from baseline to
final visit in mean posterior wall CIMT.

Arterial disease progression, as reflected by serial mea-

surements of CIMT, was significantly attenuated in the
pioglitazone-treated group (Figure), yet both treatment
groups had similar levels of glycaemic, BP and lipid con-
trol. Furthermore, the beneficial effect of pioglitazone
was consistent across all the prespecified subgroups based
on, for example, age, HbA1C, duration of diabetes and
body mass index.3

Modern treatments for the syndrome of type 2 diabetes
should go well beyond glucose reduction. Preventing car-
diovascular death and disability is the real end point by
which therapeutic strategies are assessed. The CHICAGO
study adds further information to that obtained in previ-
ous outcome trials, e.g the PROactive study, showing that
pioglitazone has clinically relevant disease-modifying
effects on vascular structure and function. 

Richard Donnelly
Professor of Vascular Medicine

University of Nottingham Medical School,
Derby City General Hospital, Derby, DE22 3DT.

(email: Richard.donnelly@nottingham.ac.uk)
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Figure 1. Change from baseline to week 72 in mean posterior carotid 
intima-media thickness of the common carotid artery, 
comparing pioglitazone and glimepiride treatment groups. 
Study treatments were double-blind. A single
ultrasonographer performed all of the scans, which were 
analysed by a single blinded reader using automated 
edge-detection technology3

Glimepiride Pioglitazone

Baseline Week 24 Week 48 Week 72

LS
 m

ea
n

 c
h

an
g

e 
fr

o
m

 b
as

el
in

e
p

o
st

er
io

r 
w

al
l C

IM
IT

 (
m

m
)

0.015

0.010

0.005

0.000

-0.005

-0.010
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Adapted from Mazzone T et al. JAMA3

Ezetimibe/simvastatin 
combination shows 
influence on CHD risk
markers in type 2 diabetes

An ezetimibe/simvastatin
combination (Inegy®)

more favourably influenced
risk factors of coronary heart
disease (CHD) than atorvas-
tatin in type 2 diabetes
patients according to the
results of two analyses pre-
sented at the meeting. 

Results showed that sig-
nificantly more patients
with type 2 diabetes treat-
ed with the combination
reached optional recom-
mended levels of low-densi-

ty lipoprotein (LDL) choles-
terol and achieved prede-
fined values for apolipo-
protein B (ApoB), non-high-
density lipoprotein cho-
lesterol (non-HDL-C), or
C-reactive protein (hs-CRP)
compared to those treated
with atorvastatin.

In addition, the ezetim-
ibe/simvastatin combination
also produced significantly
greater reductions in a vari-
ety of lipoprotein and apoli-
poprotein ratios.
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MEDAL: similar cardiovascular risks for etoricoxib and
diclofenac  

Merck’s new COX-2 in-
hibitor, etoricoxib, show-

ed the same rate of thrombot-
ic cardiovascular events as the
traditional non-steroidal anti-
inflammatory drug (NSAID),
diclofenac, in the MEDAL
(Multinational Etoricoxib and
Diclofenac Arthritis Long-
term) trial, which involved
more than 34,000 patients
with arthritis.  Chief invest-
igator, Dr Christopher Cannon
(Brigham & Women’s Hosp-
ital, Boston) said the results
suggested that increasing
COX-2 selectivity does not
necessarily increase cardiac
events. 

But rates of other side-
effects differed between the
two agents, with etoricoxib
showing small increases in
congestive heart failure and
discontinuations due to oede-
ma or hypertension, while
diclofenac was associated with
higher rates of uncomplicated
upper gastrointestinal (GI)
events and discontinuations
due to GI and hepatic adverse
events. There was no differ-
ence in complicated upper GI

events, and the two drugs
showed similar rates of effec-
tiveness against arthritis symp-
toms. The MEDAL trial was
published online in The Lancet
to coincide with its presenta-
tion at the AHA meeting.

The use of diclofenac as
the comparator drug in this
trial has been questioned,
however,  as it has some COX-
2 selectivity itself and showed
a high rate of adverse cardio-
vascular outcomes in a recent
meta-analysis of NSAID studies
published in JAMA.  In an edi-
torial accompanying The
Lancet publication, Drs Luis
Alberto García Rodríguez
(Centro Español de Investi-
gación Farmacoepidemiológi-
ca, Madrid, Spain) and Paola
Patrignani (G d’Annunzio Uni-
versity, School of Medicine,
Chieti, Italy) say it would have
been preferable to have used a
less COX-2 selective NSAID as
the comparator, such as
naproxen or ibuprofen. The
editorialists say that both
naproxen and ibuprofen are
commonly used in the general
population, where they are

associated with a more
favourable cardiovascular pro-
file than that of diclofenac,
and for this reason the applica-
tion of the MEDAL results to
general practice is limited.

Discussant of the trial at
the AHA’s late breaking clinical
trial session, Dr Robert Califf
(Duke University, Durham, US)
said the trial provided “a rela-
tively definitive result for the
direct comparison done”. But
he added that the single com-
parison in this trial leaves open
the issue of whether naproxen
or a different NSAID would
have shown a better result. 

At an AHA press confer-
ence, Dr Cannon explained
that diclofenac was chosen as
the comparator drug as it was
the most widely prescribed
NSAID in the world and, unlike
ibuprofen and naproxen, it
does not interfere with the
antiplatelet effects of low-dose
aspirin. He pointed out that
the JAMA meta-analysis sug-
gesting diclofenac to have an
increased risk of cardiovascular
events compared with other
NSAIDs was based on observa-

tional data, which were well
known to be unreliable, and
noted that randomised data
suggest that all COX-2 selec-
tive drugs and NSAIDs are sim-
ilar in terms of cardiovascular
risk, apart from high dose
naproxen which has an anti-
platelet effect.    

AHA statement 
The American Heart Associa-
tion issued a statement after
the MEDAL presentation
reminding that COX-2
inhibitors have important car-
diovascular side effects, which
are likely to be greatest in
patients with a prior history of,
or at high risk for, heart dis-
ease. In these patients, use of
COX-2 inhibitors for pain relief
should be limited to patients
for whom there are no appro-
priate alternatives, and then
only in the lowest dose and for
the shortest duration neces-
sary, the statement said. Con-
ventional NSAIDs, including
those available over the
counter, may also not be com-
pletely safe for cardiovascular
patients, it adds. 

Results of a new subgroup analysis of the Treating to New
Targets (TNT) trial have shown that patients with both

heart disease and chronic kidney disease who took atorvas-
tatin 80 mg reduced their relative risk of major cardiovascular
events by 40% compared with patients taking a 10 mg dose
of atorvastatin.   

The TNT renal analysis studied 2,656 patients with moder-
ate to severe chronic kidney disease enrolled in the TNT trial.
The primary end point of the TNT study was the time to first
major cardiovascular event, including death from heart dis-

ease, non-fatal myocardial infarction, resuscitated cardiac
arrest, and fatal or non-fatal stroke, as defined using a stan-
dard measure of kidney function. The absolute risk reduction
was 5.6%, yielding a number needed to treat of 18 to prevent
one major cardiovascular event over 4.9 years.

“These findings show that more aggressive treatment
with atorvastatin in patients with kidney disease can help
reduce the risk of heart attack and stroke,” said TNT investi-
gator, Professor James Shepherd (University of Glasgow Med-
ical School). 

Atorvastatin reduces cardiovascular events in patients
with renal disease  
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New vasopressin antagonist looks good in hyponatraemia 

Anew oral vasopressin
V2-receptor antagonist,

tolvaptan (in development by
Otsuka), effectively increased
serum sodium concentrations
without affecting renal func-
tion, heart rate, or blood
pressure in patients with
hyponatraemia associated
with heart failure and other
conditions, in two studies.   

The trials, known as SALT
1 and 2 (Sodium Assessment
with increasing Levels of
Tolvaptan in hyponatraemia),
were identical trials carried
out in the US and Europe,
respectively, which compared
tolvaptan with placebo in a
total of around 450 patients
with heart failure, cirrhosis,

or the syndrome of inappro-
priate antidiuretic hormone
secretion (SIADH), all condi-
tions where hyponatraemia is
common. 

Lead investigator, Dr
Mihai Gheorghiade (North-
western University Feinberg
School of Medicine, Chicago,
US), explained that low sodi-
um levels are associated with
increased morbidity and mor-
tality in patients with heart,
liver and neurologic disease,
and even mild chronic
hyponatraemia has been
associated with neurological
defects, including impair-
ment of balance. Diuretics,
which are traditionally used
to reduce congestion, tend

also to produce electrolyte
abnormalities and may
adversely affect renal func-
tion, whereas tolvaptan
induces the excretion of elec-
trolyte-free water, without
changing the total level of
electrolyte secretion, he
added.

Results showed that
serum sodium concentrations
increased significantly more
with tolvaptan than placebo
both at four days and at 30
days, and in both patients
with mild and severe hypona-
traemia, and sodium levels
fell to levels similar to the
placebo group within seven
days after withdrawal of
tolvaptan.  Patient self-

assessment data also sug-
gested significant improve-
ment from baseline to day 30
in the tolvaptan group on
mental components of a
general health survey. 

No changes were seen in
serum creatinine levels or in
electrolyte levels including
potassium and magnesium.
The most common adverse
events were thirst, dry
mouth, and increased urina-
tion. Serious adverse events
occurred in eight patients on
tolvaptan, including hypoten-
sion, dizziness and syncope. 

A larger trial (EVEREST) of
the drug in patients hospi-
talised for worsening heart
failure is now ongoing. 

New test can stratify low ejection fraction patients for
defibrillators
Anon-invasive test can help target implantable car-

dioverter defibrillator (ICD) devices to patients with
a low ejection fraction that are most likely to need them
for prevention of sudden death, according to the results
of a new study. 

The microvolt T-wave alternans test resembles a stress
ECG test but uses a built in algorithm to detect small
variations in T-wave voltage, which are a marker of
increased risk of sudden death.  In the ABCD (Alternans
Before Cardioverter Defibrillator) trial, the microvolt T-
wave alternans test showed positive and negative pre-
dictive values for sudden death that were about the
same as those of electrophysiological testing, a much
more invasive method of assessing risk. But the combi-

nation of the two tests together produced the best
results. 

Reporting the study, Dr Ottorino Costantini (Case
Western Reserve University, Cleveland, US) said the T-
wave alternans test can improve the therapeutic efficacy
of ICDs – measured as the number of devices implanted
per lives saved – with minimal risk to patients.  But he
added that using the T-wave alternans test together
with electrophysiological testing gave the best estimate
of patient risk of sudden death, with the risk highest in
those with two abnormal tests, extremely low in patients
with two normal tests, and intermediate in patients with
one positive and one negative test.

Ablation better than pacing for treating AF in heart failure 

Pulmonary vein isolation
with ablation was superi-

or to biventricular pacing for
the treatment of atrial fibrilla-
tion in chronic heart failure
patients in a small pilot trial.
The PABA-CHF (Pulmonary
Vein Antrum Isolation versus

AV Node Ablation with
Biventricular Pacing for the
Treatment of Atrial Fibrilla-
tion in Patients with Conges-
tive Heart Failure) study
showed that ablation elimi-
nated the arrhythmia and
improved ejection fraction,

quality of life, and six-minute
walk distances.    

Lead investigator, Dr
Andrea Natale (Cleveland
Clinic, Cleveland, US) noted
that atrial fibrillation is
extremely prevalent in
patients with heart failure

and as so many of these
patients do not respond to
drug treatment, new options
– such as pulmonary vein
ablation – are needed. 

Designated discussant of
the study, Dr Alan Kadish
(Northwestern University
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Using BNP (brain natri-
uretic peptide) testing

to help diagnose heart
failure in patients coming
to the emergency depart-
ment with shortness of
breath      is cost-effective,
saving around $1,000 per
patient, a Canadian study
has shown.  

The study, presented
by Dr Gordon Moe (St
Michael's Hospital, Toron-
to, Canada), randomised

501 patients presenting
with shortness of breath
to seven emergency
departments across Cana-
da to usual care or BNP
testing. The emergency
department doctor’s diag-
noses were then compared
with diagnoses by cardiol-
ogists blinded to the BNP
results both in the emer-
gency department and
again at 72 hours in those
who were hospitalised.  

Results showed that
the group who received
BNP tests stayed in the
emergency department for
a shorter time than those
in the usual care group (5.6
hours versus 6.3 hours).
While there was no differ-
ence in admission to inten-
sive care or stay, or initial
hospitalisation, there was
a reduction in rehospitali-
sation within 60 days in
the BNP group (33 patients

versus 51). Total costs
were reduced by $961 per
patient ($4,631 for BNP
patients versus $5,592 for
those in the usual care
group). “In a healthcare
system that mandates
judicious use of resources,
the use of the BNP test will
improve the overall man-
agement of these patients
and should be part of the
routine management," Dr
Moe concluded.

BNP testing proves cost-effective in diagnosing
heart failure in Canadian study

Performing late angioplasty on a persistent total occlusion
after myocardial infarction (MI) does not reduce major

cardiac events, according to the results of OAT (the Occluded
Artery Trial). 

In the trial, 2,166 stable patients with total occlusions of
their infarct-related arteries were randomised - three to 28
days after their MI - to either routine angioplasty plus stent-
ing and optimal medical therapy, or optimal medical thera-
py alone.  After four years of follow-up, the primary end
point - a composite of death, reinfarction, or heart failure -
was no different in the late angioplasty group than in the
medical group, but when looking at the individual compo-
nents of the end point, there was a significant increase in
non-fatal reinfarction in the angioplasty group (table 1). 

Presenting the results, Dr Judith Hochman (New York
University, US) said the results supported routine use of
aggressive secondary prevention without revascularisation
as the preferred strategy for stable MI survivors who do not
receive angioplasty within the first 12 hours. Designated dis-
cussant, Dr Robert Califf (Duke University, Durham, US)
agreed, saying: “There is no compelling reason to intervene

on asymptomatic patients more than 24 hours after infarc-
tion with total occlusion of the infarct artery". 

Angioplasty still reasonable
Fewer patients had angina among the angioplasty-treated
patients at four months and one year but, over time, the
occurrence of angina declined in the overall study popula-
tion and the differences between the two groups disap-
peared. Commenting on this observation, Dr Hochman said
that angioplasty was still a reasonable strategy to treat per-
sistent angina, but not to prevent angina. 

Late angioplasty no better than medical therapy for
occluded infarct arteries

Table 1. OAT: four-year event rates 

Outcome Late Medical Hazard P value
angioplasty ratio

Death, MI, HF 17.2% 15.6(%) 1.16 0.20

Non-fatal MI 6.9% 5.0% 1.44 0.08

Key: MI = myocardial infarction; HF = heart failure

Medical School, Chicago. US)
said the results supported the
use of rhythm control using
state-of-the-art ablation ther-
apy for this patient group.
Comparing PABA-CHF with
AFFIRM, which showed a

benefit for rate control, Dr
Kadish said the different
patient population, as well as
the improvement in tech-
niques for maintaining sinus
rhythm, were probably
responsible for the different

findings. "Despite the small
number of patients (77), the
data from PABA-CHF are
compelling enough to
change practice at experi-
enced centres with atrial fib-
rillation ablation in drug-

resistant patients with heart
failure,” he noted, adding
that difficulty of the ablation
technique could limit the
widespread applicability of
the results.
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