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Detection of Vulnerable Plaque: An Incomplete
Puzzle

To the Director

I have read with great interest RAC Director’s let-
ter about the importance of plaque composition be-
yond the degree of coronary obstruction, published in
issue No 4, last August. (1)

The identification of plaques with suspected high
risk of thrombotic complications (vulnerable plaques)
is an exciting topic that has had a significant role in
the literature and in major international congresses
over the past decade. This interest has been driven by
the attractive possibility of early detection of angio-
graphically non-significant vulnerable plaques, thus
intensifying systemic therapies that have demon-
strated plaque regression or stabilization of coronary
atherosclerosis.

Dr. Doval accurately describes the potential of dif-
ferent invasive and non-invasive methods, and refers
to the doubts arising about the prognostic value of in-
ducible ischemia as exclusive indicator for revascular-
ization that have emerged from recent subanalyses of
the COURAGE and STICH studies.

I have been fortunate to have been part of a group
that did intense research on the usefulness of several
invasive diagnostic tools, reporting for the first time
an in vivo surrogate marker of thin-cap fibroatheroma
(TCFA) (2), and of multiple characteristics associated
with vulnerable plaque, such as coronary remodeling,
shear stress, and plaque rupture. (3, 4)

However, doubts remain as to whether the inva-
sive methods will solve the puzzle. (5) In general,
invasive diagnostic tools have systematically failed
to detect the characteristics that unequivocally iden-
tify subclinical lesions most likely to develop acute
thrombotic occlusion. This is attributed to three ba-
sic facts that undermine the potential clinical impact
of invasive vulnerable plaque detection: 1) plaque
phenotypes suggestive of high-risk lesions are highly
prevalent; 2) not many TCFA are ruptured, and a sig-
nificant proportion of plaque ruptures do not trigger
clinical events; 3) about 30-40% of acute thromboses
have, as substrate, lesions that are not identified by
any diagnostic method (plaque erosion).

In this scenario, it is difficult to imagine that
both invasive detection and local treatment are cost-
effective strategies. Similarly, non-invasive methods
—while still in their early stages for this application—
are emerging as a potential alternative, both due to
their feasibility and because they target not only sec-
ondary but also primary prevention.
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Prediction Models and the Growing Prevalence of
Obesity

To the Director

Faithful to the uncertainty of quantum mechanics,
Niels Bohr was ironic regarding prediction models: he
said that prediction was very difficult, especially that
concerning the future. However, the 2009 National
Survey of Risk Factors (ENFR), directed by D. Ferran-
te, (1) confirmed the prediction of our model, previ-
ously published in this Journal. (2) For the age group
simulated in our model (> 35 years), the 2009 ENFR
showed an increase in the prevalence of obesity from
19.1% to 21.5% in 2005, (3) to 22.9% four years later.
The latter prevalence was obtained from the 2009
ENFR original data, (1) weighting the proportion of
population in each age group. (4) The 2005 probabil-
ity density function chart developed in our simulation
model showed an initial prevalence of about 20%. Al-
though the original projection was performed at 20
years (up to 2025), the following chart shows an inter-
mediate analysis for 2009.

The probability density function shows that the
prevalence of obesity for this age group would be 22%
with a probability of 0.3, or between 21-23% with a
joint probability > 0.7, which is consistent with the
2009 ENFR findings.

It is expected that —in case no health intervention
stops the increased number of obese people- our simu-
lation will anticipate a continuous increase in the fu-
ture. The preliminary results of the 2013 ENFR have
been recently announced, (5) and the overall data for
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all age groups has reported that the proportion of
obese people has increased again (2005: 14.6%, 2009:
18.0%, and 2013: 20.8%). The disaggregated data by
age are still unavailable to be compared with those
from our simulation; in any case, our projection for
2013 in subjects > 35 years shows a rate of 22-24%,
with a likelihood of occurrence of 0.64.

If we consider that previous national surveys have
shown a sustained increase of obesity rates, if these
rates are consistent with a global trend, if society has

more and more reasons to lead a sedentary lifestyle,
and if no effective policies are available to prevent
such increase, then it will be very easy to predict the
future.

Raul A. BorracciV™Ac,
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