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Aim of the Study

To find out the long-term 
association of peripheral 
vascular endothelial function 
and clinical outcome in 
healthy subjects with no 
apparent heart disease.



Study Population
• We prospectively assessed flow-mediated 

dilation (FMD) in 618 consecutive healthy 
subjects without known coronary artery 
disease (CAD) who were examined in our 
endothelial function laboratory: 

• 387 (63%) men, 231 (37%) women
• Mean age 54±11 years (range: 17-81)
•



Long-Term Follow Up
All patients were followed by telephone 
contact after a mean of 4.6±1.8 years for 
combined adverse cardiovascular end-
points, including all-cause mortality, non-
fatal myocardial infarction, hospitalization 
for heart failure or angina pectoris, stroke, 
coronary artery bypass grafting and 
percutaneuos coronary interventions.



Cardiovscular Events During Follow Up

PFMD>11.3%
N=309

FMD≤11.3%
N=309

Event

0.5121 (0.3%)6  (1.9%)Mortality
0.1961 (0.3%)5  (1.6%)Non fatal MI
0.0651 (0.3%)4  (1.2%)CVA
0.3230 (0.0%)1  (0.3%)CHF
0.2060 (0.0%)19 (6.1%)Angina pectoris
0.1301 (0.3%)3  (0.9%)CABG
0.1530 (0.0%)9  (2.9%)PCI

0.00014 (1.2%)47 (15.2%)All events
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Long-Term Outcome

A Kaplan-Meier survival curve showing survival until first composite adverse cardiovascular endpoint (all-cause mortality, non-fatal MI, CHF or angina pectoris 
hospitalization, CVA, CABG and PCI) in subjects with flow-mediated dilation (FMD) > and ≤ median value of 11.3%, after controlling for traditional risk factors (age, sex, 
lipoproteins, diabetes, hypertension, BMI).

N=618



Multivariate Analysis of CAD Risk 
Factors and Long-Term Outcome

P
95% C.I.

ORRisk factors for CAD
UpperLower

0.4041.0140.9941.00Age
0.0200.8540.1640.37Male gender
0.1661.0210.8870.95Body mass index
0.7132.0970.3390.84Hypertension
0.5091.8040.3050.74Hyperlipidemia
0.2665.3390.6301.83Smoking
0.4005.9390.4911.70Diabetes mellitus
0.1761.7830.7780.24Family history
0.0036.6881.2852.93Median FMD=11.3%



Conclusion
Brachial artery median FMD 
independently predicts long-term 
adverse cardiovascular events in 
healthy subjects, in addition to 
those derived from traditional 
risk factor assessment. 
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CAD Risk Factors and Medications
Parameter FMD≤11.3%      FMD>11.3% P

N=309 N=309
Males 198 (64%) 188 (61%)            0.454
Hypertension 108 (35%) 83 (27%) 0. 045
Hyperlipidemia 130 (42%) 142 (46%) 0.373 
Current smokers 43 (14%) 43 (14%) 0.907 
Type 2 diabetes 31 (10%) 34 (11%) 0.690 
Family history 105 (34%) 121 (39%) 0. 241
Aspirin 77 (25%) 65 (21%) 0.124 
Statin 80 (26%) 77 (25%) 0.854
Long-acting nitrates 9 (3%) 6 (2%) 0.612
Calcium channel blockers   37 (12%) 22 (7%) 0.040
Furosemide (Fusid) 15 (5%) 12 (4%) 0.844 
Spirinolactone 2 (0.6%) 3 (0.9%) 0.653
ACE inhibitors 46 (15%) 25 (8%) 0.005
Beta blockers 53 (17%) 43 (14%) 0.435
Multivitamines 15 (5%) 22 (7%) 0.303



Age, Lipoproteins and Blood Pressure
PFMD > 11.3

N=309
FMD ≤ 11.3%

N=309
Parameter

0.09254±1155±11Age (years)
0. 62728±530±5Body mass index (kg/m2)
0.43698±1594±14Fasting blood glucose (mg/dl)
0.552210±47207±42Total cholesterol (mg/dl)
0.579129±37126±32LDL cholesterol (mg/dl)
0.597151±75145±81Triglycerides (mg/dl)
0.08651±1448±12HDL cholesterol (mg/dl)
0.56113±313±5Homocysteine (µmol/l)
0.799138±21138±22Systolic blood pressure (mmHg)
0.41980±1181±10Diastolic blood pressure (mmHg)
0.13768±1166±10Heart rate (beats/min)
0.5583.8±2.12.8±2.1hs-CRP (mg/l)
0.7867.27.3Framingham risk score (% risk/10 years)

<0.0015.2±0.96.0±0.9Baseline brachial artery diameter (mm)
0.75917.2±4.016.8±4.3%NTG
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