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O B J E C T I V E S The goal of this study was to characterize the extent and composition of coronary

atherosclerosis in patients with diabetes mellitus or the metabolic syndrome (Met Syn) presenting with

acute coronary syndromes (ACS).

B A C K G R O U N D Diabetes and Met Syn patients have increased rates of major adverse cardiac events

(MACE), yet a systematic description of nonculprit lesions for these high-risk groups is incomplete.

M E T H O D S In the PROSPECT (Providing Regional Observations to Study Predictors of Events in the

Coronary Tree) study, ACS patients underwent 3-vessel quantitative coronary angiography, grayscale,

and radiofrequency intravascular ultrasound after successful percutaneous coronary intervention (PCI).

Subsequent MACE (cardiac death or arrest, myocardial infarction, or rehospitalization for unstable or

progressive angina) were adjudicated to the originally treated culprit versus untreated nonculprit lesions

in 3 patient groups: 1) diabetes; 2) Met Syn; and 3) neither. Median length of follow-up was 3.4 years.

R E S U L T S Of 673 patients, 119 (17.7%) had diabetes and 239 (35.5%) hadMet Syn. The cumulative 3-year

MACE rate was 29.4% in patients with diabetes, 21.3%with Met Syn, and 17.4%with neither (p � 0.03). MACE

adjudicated to untreated nonculprit lesions occurred in 18.7%, 11.7%, and 9.7% of patients, respectively

(p � 0.06). Nonculprit lesions in diabetes and Met Syn patients were longer and had greater plaque burden,

smaller lumen areas, with greater necrotic core and calcium content. Diabetes and Met Syn patients with future

MACE had greater necrotic core and calcification compared with the normal cardiometabolic group.

C O N C L U S I O N S In this PCI ACS population, patients with diabetes and Met Syn had higher 3-year

MACE rates. Lesion length, plaque burden, necrotic core, and calcium content were significantly greater

among nonculprit lesions of patients with diabetes and Met Syn, but only necrotic core and calcium were

significantly greater in the nonculprit lesions of patients with a future MACE in this exploratory

analysis. (J Am Coll Cardiol Img 2012;5:S42–52) © 2012 by the American College of Cardiology Foundation

From the *Saint Luke’s Mid America Heart Institute, Kansas City, Missouri; †New-York Presbyterian Hospital, Columbia
University Medical Center and Cardiovascular Research Foundation, New York, New York; ‡Vanderbilt University Medical Center,
Nashville, Tennessee; §University Hospital Jean Minjoz, Besancon, France; �Jagiellonian University Medical College, Krakow,
Poland; ¶Yale University School of Medicine, New Haven, Connecticut; #Abbott Vascular, Santa Clara, California; **Cardiovascular
Center, OLV Hospital, Aalst, Belgium; and the ††Thoraxcenter, Erasmus Medical Center, Rotterdam, the Netherlands. All

J A C C : C A R D I O V A S C U L A R I M A G I N G V O L . 5 , N O . 3 , S U P P L S , 2 0 1 2

© 2 0 1 2 B Y T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y F O U N D A T I O N I S S N 1 9 3 6 - 8 7 8 X / $ 3 6 . 0 0

P U B L I S H E D B Y E L S E V I E R I N C . D O I : 1 0 . 1 0 1 6 / j . j c m g . 2 0 1 2 . 0 1 . 0 0 8



D
iabetes mellitus and metabolic syndrome
(Met Syn) are global concerns (1). Nearly
26 million adults in the United States have

diabetes, and 79 million have Met Syn (2).
By 2050, as many as 1 in 3 individuals in the United
States will have diabetes (3). Cardiovascular mor-
tality (4–6) is higher in diabetes and Met Syn
patients, and 24% to 30% of U.S. patients admitted
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for acute coronary syndromes (ACS) have diabetes
(7,8), a major predictor of mortality (9–13). Retro-
spective studies have demonstrated that patients
with diabetes have more extensive coronary artery
disease (14,15), and atherosclerotic plaque mor-
phology in diabetes patients may be predisposed to
rupture and thrombosis (16).

The PROSPECT (Providing Regional Observa-
tions to Study Predictors of Events in the Coronary
Tree) study, a prospective natural history study of
atherosclerosis, used multimodality coronary imag-
ing in patients at high risk for future cardiac events
following intervention for ACS (17). This report from
the PROSPECT study describes the angiographic,
grayscale, and radiofrequency (RF)-intravascular ultra-
sound (IVUS) characteristics of nonculprit lesions
according to patients’ cardiometabolic profiles.

M E T H O D S

Patients. The PROSPECT study was conducted at
37 centers in the United States and Europe. The
protocol (17,18) and main results have been de-
scribed (17,19–24). Briefly, ACS patients were
enrolled after successful and uncomplicated percu-
taneous coronary intervention (PCI) of all coronary
lesions responsible for the index event and remain-
ing angiographically significant stenoses. Angiogra-
phy and grayscale and RF-IVUS of the left main
and proximal 6 to 8 cm of each major epicardial
coronary artery was performed. Baseline angio-

grams and IVUS images were prospectively ana-
lyzed offline at an independent core laboratory
(Cardiovascular Research Foundation, New York,
New York) using previously validated methodolo-
gies (25,26) by technicians blinded to future events.
Quantitative and qualitative coronary angiography.
Angiographic quantitative and qualitative coronary
angiography (QCA) measures of the entire length
of the coronary tree included each epicardial vessel
and side branch �1.5 mm in diameter using meth-
odology modified from Medis CMS software ver-
sion 7.0 (Leiden, the Netherlands). QCA measures
including reference diameter, minimal lumen diam-
eter, and diameter stenosis (percentage of cross-
sectional diameter lost to stenosis) were obtained
every 1.5 mm along the distance of the
coronary artery. Nonculprit lesions were
defined according to QCA or IVUS crite-
ria. Culprit and nonculprit lesions were
defined as �30% visual diameter stenosis
on angiography, with their locations re-
corded in relation to the corresponding
coronary artery ostium and daughter side
branches.
Grayscale and RF-IVUS analyses. Grayscale
and RF-IVUS analyses were performed
using: 1) QCU-CMS (Medis) for con-
touring; 2) pcVH 2.1 (Volcano Corpora-
tion, Rancho Cordova, California) for
contouring and data output; and 3) pro-
prietary software (qVH, the Cardiovascu-
lar Research Foundation) for segmental
qualitative and quantitative output (27,28).
External elastic membrane (EEM) and
lumen borders were contoured for each
frame with a median interslice distance of
0.40 mm. Quantitative IVUS measure-
ments included EEM cross-sectional area
(CSA), lumen CSA, plaque and media (EEM
minus lumen) CSA, plaque burden (plaque and
media CSA divided by EEM CSA), and minimum
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A B B R E V I A T I O N S

A N D A C R O N YM S

ACS � acute coronary

syndromes

CSA � cross-sectional area

EEM � external elastic

membrane

IVUS � intravascular ultrasound

MACE � major adverse

cardiovascular events

Met Syn � metabolic syndrome

MI � myocardial infarction

MLA � minimum luminal area

PCI � percutaneous coronary

intervention

QCA � quantitative and

qualitative coronary

angiography

RF � radiofrequency

TCFA � thin-cap fibroatheroma

VH � virtual histology
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