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FREEDOM 1 - 2 - 3 (NHLBI  2007-2012)

FUTURE REVASCULARIZATION EVALUATION
IN PATIENTS WITH DIABETES MELLITUS: OPTIMAL 

MANAGEMENT OF MULTIVESSEL DISEASE

1) EPC Markers
2) Statins: Crestor 20
3) Niacin 2000 IR,  

Risk Factor Profile,
BAD / MRI – AoCo / MRI - CT / PET
Clinical Events

PI – V Fuster (2005-2010)



PLAQUE IMAGING : BURDEN , CHARACTERISTICS , VULNERABILITY

MRI : CAROTID , AORTA , CORONARY  
PET- CT:  CAROTID , AORTA ,CORONARY

YPE 2 DIABETES MELLITUS PATIENTS WITH MULTI VESSEL CA

AGGRESSIVE:  RISK FACTOR MODIFICATION

REPEAT PLAQUE IMAGING:  18 MONTHS AND 3 YEARS
DEATH / NON FATAL MI / NON FATAL STROKE / REVASCULA RIZATION:  3 YEAR
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Ischemic stroke

Transient ischemic attack

Myocardial infarction
Angina pectoris (stable, unstable)
Sudden death

Intermittent claudication
Critical limb ischemia, gangrene

Systemic – Regions 2, 25-30%; 3, 5-10%
Atherothrombotic Disease (CAPRI & TASC)

VilesViles--Gonzalez J et al, EHJ Gonzalez J et al, EHJ 20042004; 25:1 ; 25:1 --V V FusterFuster et al, Nature CV et al, Nature CV In PIn Pr
OXVASC OXVASC ((RothwellRothwell, PM et. al.) Lancet , PM et. al.) Lancet 20052005;366:1773. ;366:1773. 

In only 3 years, 16% other In only 3 years, 16% other event(sevent(s) in the same or other territory) in the same or other territory



ROC CURVES OF THORACIC PLAQUE SLICE NUMBER, ABDOMINAL
PLAQUE SLICE NUMBER, AND TOTAL PLAQUE SLICE NUMBER FOR

THE PREDICTION OF CAD 
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AUC=0.75 (95% CI=0.65-0.85)

Abdominal plaque slice number
AUC=0.74 (95% CI=0.65-0.84)

Thoracic plaque slice number
AUC=0.68 (95% CI=0.57-0.78)

P<0.01

Ashida K, Momiyama Y, Fayad ZA et al J Cardiov. Magn. Res 2007;9:855



Asian, 64 yrs, DM2, ex-smoker
BAD, CT- FDG uptake ascending aorta

HF Rudd, ME Farkouh, V Fuster, ZA Fayad, JACC 2007;50:892
Tahara et al JACC 2006;48:1825 (Kurome) -Simvastatin

In 26 Pts. Inflammation: Inverse Colocalization with CCS
Colocalized with Lipid Rich Areas
More Predominent in Diabetics 



PATIENTS WITH UNSTABLE CORONARY LESIONS HAVE
COMPLEX CAROTID PLAQUES

A Lombardo et al., Circ 2004; 109:3158 (Rome)
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The Prevalence of Inflammation in Carotid 
Atherosclerosis: Fluorodeoxyglucose– PET

FDG-PET imaging was performed in 100 consecutive 
patients who underwent carotid artery ultrasonograph
(CA-US) for screening of carotid atherosclerosis.  
Carotid atherosclerosis was considered when patient s
had the plaque score ³³³³ 5 and/or the focal thickening of
the maximum intima-media complex ³³³³ 2 mm (localized
plaque) by CA -US.  Inflammation was visualized by 
FDG-PET imaging in ~30% of patients with documente
carotid atherosclerosis.

N Tahara et al., EHJ 2007 (In Press) (Kurume, Japan)



ADVANCED CORONARY LESIONS (AUTOPSY - N=50)
FOCAL DISEASE (% Length Coronary tree)

Ruptured plaque 1.2%
Thin-Capped Fibroatheroma 1.5%
Medium-Capped Fibroatheroma 1.1
Thick-Capped Fibroatheroma 9.4%

PK Cheruvu, R Virmani, E Moller et al.,  JACC 2007; 50:940 (Boston)

Max Prox Third



Fibrin-Rich Versus Platelet-Rich Thrombus

Finn, A, Virmani R, et al. JACC 2007;50:2204-2206



Intra -Coronary Temperature Before and After Reperfusion

Takumi, T, et al JACC 2007;50:2197-2203



OCT of  Typical Fibrous Cap Disruption

Kubo, T et. al. J Am Coll Cardiol. 2007;50:933 (Wakayama, Japan)



FUNCTIONALLY NON SIGNIFICANT STENOSIS
QUANTITATIVE CORONARY ANGIOGRAPHY – ROLE OF PCI
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Cardiac Death and Acute MI after 5 Years

DEFER PERFORM REFERENCE

FFR ³³³³ 0.75 FFR < 0.75

Mortality < 1% per year and was not decreased by stenting.
DEFER STUDY (NHJ  Pijls et al.) JACC 2007; 49:2105 (Neth ., Belgium
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WHO/ISH -Modified
Simple variables

2007
(3 vs >3)

Blood pressure
Belt” Perimeter 
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Blood sugar
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HRP - Imaging Data Handling: Overview

Scan subjects on mobile units

Upload to secure eRoom

Images retrieved by
Sinai core imaging la
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HRP – BIOIMAGING - BASELINE EVALUATION AND FOLLOW- UP

Randomization-
Imaging vs

Framingham Only
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Event Monitoring
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Blood samplingNon CE MRI
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N=1000



1) CAD, CT- Ca 2)Carotid  IM Thick.

Fuster V, Kim RJ, Circ 2005;112:135
MESA (Fernandes VRS, Lima JAC et. al.) JACC 2006;47:242



1) CONTINUOUS PROGRESSION OF CORONARY ARTERY
CALCIFICATION USING STATINS AND RECENTLY PLUS EZEMI TIB
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Erbel et al., Heart 2007; 93:1620 (Essen, Germany)
ST FRANCIS, SALTIRE 2, Schmermund A et al Circ 2006;113:427 



3) CUMULATIVE ABDOMINAL AORTIC ANEURYSM (AAA)
RELATED  MORTALITY (AGE 65-74)
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4) ANKLE-BRACHIAL INDEX - POPULATION-BASED STUDIE
(META-ANALYSIS)

Sensitivity of Specificity of Positive
Low ABI Low ABI Likelihood

Outcome (95% CI) (95% CI) Ratio (95% CI)

CHD 16.5 (12.8-20.2) 92.7 (92.1-93.3) 2.53 (1.45-4.40)

Stroke 16.0 (12.9-19.1) 92.2 (91.9-92.5) 2.45 (1.76-3.41)

cause mortality 37.2 (27.8-34.6) 88.9 (88.2-59.6) 3.97 (3.17-4.96)

Cardiovascular mortality 41.0 (33.8-48.2) 87.9 (87.2-88.6) 5.61 (3.45-9.13)

<0.60-0.90 - ³³³³ 50% Stenosis - 90% Sensitivity, 96% Specificity
Dooby , SS Anand.  ATVB 2005; 25:1463 (Mc Master Univ)

Copenhagen Study (N Eldrup et al) EHJ 2006; 27:316 



Ankle-to-Brachial Index and Dementia
The Honolulu-Asia Aging Study

Data are from the Honolulu -Asia Aging Study (HAAS), a 
prospective community -based study of 3734 Japanese 
American men 71 to 93 years of age at baseline in 1 991 to 199
The analysis included 2588 men who were free of dem entia at 
the first assessment, had an ABI measure, and were examined
up to 2 more times for dementia between 1994 and 1999. The 
sample included 240 incident cases of dementia (144  of 
Alzheimer ’s disease, 46 of vascular dementia, and 50 of 
dementia of other causes.  Results suggest that ABI, a measu
of atherosclerosis, is associated with the incidenc e of total 
dementia, vascular dementia, and Alzheimer ’s disease.

D Laurin et al., Circ 2007; 116:2269



5) CT- Angio 6) MRA

Fuster V, Kim RJ, Circ 2005;112:135



Computed Tomography—An Increasing
Source of Radiation Exposure

We focus on the increasing number of CT scans 
being obtained, the associated radiation doses, and  
the consequent cancer risks.  Although the risks for
any one person are not large, the increasing 
exposure to radiation in the population may be a 
public health issue in the future.

DJ Brenner and EJ Hall.  NEJM 2007; 357:2277



Yong Kim, W et. al. Circulation 2007;115:228 (Aarhus).

7) Quantify Coronary Plaque Burden (CPB)



8) Asian, 64 yrs, DM2, ex-smoker
BAD, CT- FDG uptake ascending aorta

HF Rudd, ME Farkouh, V Fuster, ZA Fayad, JACC 2007;50:892
Tahara et al JACC 2006;48:1825 (Kurome) -Simvastatin

In 26 Pts. Inflammation: Inverse Colocalization with CCS
Colocalized with Lipid Rich Areas
More Predominent in Diabetics 



Hyperglycaemia and Inflammation (MCP-1 and CRP)
Clinical Outcomes in Non-ST-ACS Analyses 
from OPUS-TIMI 16 and TACTICS-TIMI 18

KK Ray et al., EHJ 2007; 28:806
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Fuster V – Modified from M Valgimigli et al., JCVH 2007; 8:221
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1) CHILDREN: MODULATE BEHAVIOR

Young children (5-10 years): 
PlazaSésamo Colombia,

Youth leadership trough  the Colombia enterprise: 
Global Youth Meeting for Health, Delhi, November 200
Cahan, ED. Science2007;316:835.

1). The Child as Scientific Object



2) Family Habits.



2 2

2b)

2a) EUROACTION2a) EUROACTION
8 countries 24 centres 8 countries 24 centres 

8657 subjects8657 subjects



2b) WHF – The Grenada Heart Project

1975  2000



2b) PETITE MARTINIQUE PILOT SURVEY
PRELIMINARY RESULTS OF CONCERN

• High prevalence of hypertension
- 23% by self report
- 28% > 140/90 mm Hg

• High prevalence of diabetes
- 9.8% by self report
- 8.5% > 126 mg/dl glucose



3) Regulations & Law: Tobacco, Food, BP

Marmot, M. Lancet 2006;368:341. ADULTS DON’ T CHANGE



4a) New Perspective on Nonprescription 
Statins:  An Opportunity for Patient 

Education and Involvement

Valentin Fuster, Am. J. Card 2007; 100: 907



4a) Patient Knowledge of Coronary Risk Profile 
Improves the Effectiveness of Dyslipidemia

Therapy

The CHECK-UP Study:  A Randomized Controlled Trial

(230 PCP, 3053 Pts)

CHECK-UP (SA Grover et al.,) Arch Intern Med 2007; 167:2296



4ab)  POLYPILL
CORONARY DISEASE  & CORONARY EQUIVALEN

• ASA 

• STATIN 

• ACE INHIBITOR

• BEHAVIOR MODIFICATION

Adherence Cost, Prevent
Fuster V, Sanz G, Nature Cardiov Med. 2007;4:173

Nonprescription Statins and Patient Educatio
Fuster V, Am. J. Card 2007; 100: 907
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