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Endothelial function predicts future development of coronary artery disease: a study of
women with chest pain and normal coronary angiograms
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BACKGROUND: The prognosis for women with chest pain and angiographically normal
coronary arteries is believed to be totally benign. Previous studies, however, did not
account for the delay of a decade or so in the development of coronary artery disease
that women may experience. METHODS AND RESULTS: This study assessed
long-term follow-up of 42 women with de novo angina, evidence of reversible
myocardial perfusion defects on SPECT, and normal coronary angiograms. At
recruitment, all women underwent endothelial function testing (intracoronary
acetylcholine) during catheterization. Patients were followed up for >10 years.
Angiography was repeated at the end of the follow-up in 37 patients. At recruitment, 22
patients developed diffuse vasoconstriction during acetylcholine in the absence of
identifiable focal coronary spasm (acetylcholine-positive group). The remaining 20
patients showed vasodilation (acetylcholine-negative group). At the end of follow-up, in
the acetylcholine-positive group, 1 patient developed cardiac death, 13 still complained
of chest pain, and 8 had remission of symptoms. In the acetylcholine-negative group, all
patients showed complete resolution of chest pain beginning 6 to 36 months after
baseline assessment. Angiography showed development of coronary artery disease in
the 13 symptomatic patients in the acetylcholine-positive group. CONCLUSIONS: In
women with angiographically normal-appearing coronary arteries, persistence of chest
pain over the years often relates to development of coronary artery disease. Endothelial
dysfunction in a setting of normal coronary arteries is a sign of future development of
atherosclerosis.
http://www.ncbi.nIm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15136498
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Effects of multivitamins and low-dose folic acid supplements on flow-mediated
vasodilation and plasma homocysteine levels in older adults
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BACKGROUND: Hyperhomocysteinemia is associated with aging, endothelial
dysfunction, and increased risk of coronary heart disease in older adults; however, the
effects of homocysteine-lowering therapy on vascular reactivity in older persons are
unknown. The objective of this study was to determine the effects of multivitamins (MV)
and folic acid (FA) supplements on flow-mediated vasodilation (FMD) in older adults.
METHODS: Individuals > or =70 years old with homocysteine levels > or =10
micromol/L were recruited for this 40-week, prospective, single-blinded study. All
subjects were treated sequentially, with each of the following daily therapies for 10
weeks: (1) placebo, (2) MV (400 microg FA, 6 mg vitamin B6, 25 microg vitamin B12),
(3) placebo, then (4) MV + FA (total FA, 1400 microg). FMD, folate intake, and



laboratory values were measured at each visit. Investigators were blinded to subject
treatment phase when measuring vessel diameters and calculating FMD. RESULTS:
Twenty subjects (mean +/- SEM age, 78.0 +/- 1.2 [range, 70 to 88] years, 9 women)
completed the MV and 17 completed the MV + FA interventions. FMD was impaired at
baseline (2.0% +/- 1.2%). During the 40-week study, homocysteine levels decreased by
1.4 +/- 0.9 micromol/L (p(trend) = 0.034) from a baseline of 12.8 +/- 0.6 micromol/L;
however, FMD did not change significantly (p(trend) = 0.874). FMD did not improve after
therapy with MV alone (3.0% +/- 0.9% [week 10] vs 2.4% +/- 1.1% [week 20], P =.716)
or with MV + FA (2.6% +/- 0.9% [week 30] vs 1.9% +/- 0.7% [week 40], P =.484).
CONCLUSIONS: At doses commonly prescribed in clinical practice, MV and FA
supplements did not improve FMD in older adults with hyperhomocysteinemia.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15389247
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Determinants of arterial nitrate-mediated dilatation in children: role of oxidized
low-density lipoprotein, endothelial function, and carotid intima-media thickness
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BACKGROUND: Impaired arterial dilatation response to nitroglycerin has been
observed in adults with risk factors for atherosclerosis and in patients with established
atherosclerotic disease. This defect parallels changes in vascular endothelial function
and may be attributed to increased oxidative stress. Because atherosclerosis begins in
childhood, we examined the correlates of nitrate-mediated dilatation (NMD) in children,
including brachial artery endothelial function, oxidized LDL, and carotid artery
intima-media thickness (IMT). METHODS AND RESULTS: Brachial artery
flow-mediated endothelium-dependent dilatation (FMD) and nitrate-mediated smooth
muscle function, IMT of the carotid bulb, and brachial artery and oxidized LDL were
measured in 142 children (mean age, 11 years; range, 8 to 17 years), including 87
healthy children, 41 diabetic children, and 14 children with familial hypercholesterolemia.
NMD correlated directly with FMD (r=0.46, P<0.001) and inversely with brachial artery
baseline diameter (r=-0.36, P<0.001), age (r=-0.25, P=0.003), body mass index (r=-0.31,
P<0.001), diabetes (r=-0.22, P=0.008), oxidized LDL (r=-0.18, P=0.045), and IMT
(r=-0.33, P<0.001). In a multivariate regression model, the significant correlates for
NMD were FMD response (beta=0.003, P<0.001), brachial artery diameter (beta=-0.03,
P=0.01), oxidized LDL (beta=-0.07, P=0.02), and IMT (beta=-0.15, P=0.03).
CONCLUSIONS: Reduced endothelial function, increased oxidative stress, and
preclinical carotid atherosclerosis are independent determinants of impaired NMD in
children. These data thus suggest that primary nitrate tolerance occurs in children at
risk for atherosclerosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15159289

Circulation (2004);110:2918-23
Interrelations between brachial endothelial function and carotid intima-media thickness
in young adults: the cardiovascular risk in young Finns study
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BACKGROUND: Endothelial vasodilator dysfunction and carotid intima-media
thickening (IMT) are 2 indicators of subclinical cardiovascular disease. We examined
their correlation and interaction with risk factors in a large, community-based cohort of
young adults. METHODS AND RESULTS: As part of the longitudinal Cardiovascular
Risk in Young Finns Study, we measured endothelium-dependent brachial artery
flow-mediated dilatation (FMD) and carotid artery IMT by ultrasound in 2109 healthy
adults aged 24 to 39 years. FMD was inversely associated with IMT (P< or =0.001) in a
multivariate model adjusted for age, sex, brachial vessel size, and several risk variables.
The subjects with age- and sex-specific FMD values in the extreme deciles were
classified into groups of impaired (n=204, FMD=1.1+/-1.4%, mean+/-SD) and enhanced
(n=204, FMD=16.3+/-2.9%) FMD response. The number of risk factors was correlated
with increased IMT in subjects with an impaired FMD response (P<0.05) but not in
subjects with an enhanced FMD response (P>0.2). CONCLUSIONS: Brachial FMD is
inversely associated with carotid IMT. The number of risk factors in young adults is
correlated with increased IMT in subjects with evidence of endothelial dysfunction, but
not in subjects with preserved endothelial function. These observations suggest that
endothelial dysfunction is an early event in atherosclerosis and that the status of
systemic endothelial function may modify the association between risk factors and
atherosclerosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15505080
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Endothelial function: a critical determinant in atherosclerosis?
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Common conditions predisposing to atherosclerosis, such as hypercholesterolemia,
hypertension, diabetes, and smoking, are associated with endothelial dysfunction.
Endothelial function has largely been assessed as endothelium-dependent vasomotion,
at least in part based on the assumption that impaired endothelium-dependent
vasodilation also reflects the alteration of other important functions of the endothelium.
An important rationale for this approach has been the observation that
endothelium-derived nitric oxide (NO), a



dysfunction, such as a better understanding of the regulation of important vascular
sources of oxygen radicals, may lead to novel therapeutic strategies with the potential to
improve prognosis.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15173060
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Prevalence of coronary heart disease and carotid arterial thickening in patients with the
metabolic syndrome (The ARIC Study)
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We determined the prevalence of the metabolic syndrome (MS) with the criteria
recommended by the National Cholesterol and Education Program, Adult Treatment
Panel 11l report and estimated the magnitude of cross-sectional associations between
the MS, coronary heart disease (CHD), and atherosclerosis in 14,502 black and white
middle-age patients in the Atherosclerosis Risk in Communities Study. CHD was
ascertained by standardized procedures and subclinical atherosclerosis was determined
by measuring carotid intimal medial wall thickness using B-mode ultrasonography. The
prevalence of MS was 30%, with substantial variation across race and gender
subgroups. Among women but not among men, MS was significantly associated with
increasing low-density lipoprotein cholesterol. CHD prevalence was 7.4% among those
with the MS compared with 3.6% in comparison subjects (p <0.0001). After adjustment
for established risk factors, subjects who had MS were 2 times more likely to have
prevalent CHD than were those who did not have the syndrome. Among individuals free
of CHD and stroke, after adjustment for age, gender, and race/center, the average
intimal-medial wall thickness of carotid arteries was greater among those with versus
those without MS (747 vs 704 mum, p <0.0001). Thus, MS was significantly associated
with the presence of CHD and carotid intimal medial wall thickness. Identification of
patients who have MS may provide opportunities to initiate CHD prevention strategies.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15541239
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Impact of multiple cardiovascular risk factors on femoral artery intima-media thickness
in asymptomatic young adults (the Bogalusa Heart Study)

T. K. Paul, et al.

Tulane Center for Cardiovascular Health, Tulane University Health Sciences Center,
New Orleans, Louisiana.

Femoral artery intima-media thickness (IMT), like carotid IMT, is a surrogate indicator of
atherosclerotic coronary and peripheral vascular diseases in middle-aged and older
adults. Although risk factors for coronary artery disease are also associated with
increased IMT, especially as measured in carotid arteries, there is a paucity of
information with respect to the femoral artery in this regard in the asymptomatic,
younger adult population. This study examined the impact of multiple risk factors on the
common femoral artery IMT as measured by B-mode ultrasonography in 1,080 black
and white subjects aged 24 to 43 years (71% white and 43% men) enrolled in the
Bogalusa Heart Study. Femoral IMT showed gender difference (men more than women,



p = 0.001), but no racial difference. In a multivariate model, systolic blood pressure, age,
male gender, cigarette smoking, and total cholesterol/high-density lipoprotein
cholesterol ratios related independently, in that order, to IMT. Mean IMT increased with
an increasing number of risk factors defined as values above the age-, race-, and
gender-specific 75th percentile of systolic blood pressure, waist circumference, total
cholesterol/high-density lipoprotein cholesterol ratio, and insulin along with smoking
status (p for trend = 0.003), with respective mean IMT values of 0.66, 0.69, 0.73, and
0.79 mm for 0, 1 to 2, 3, and 4 to 5 risk factors. The odds ratio for patients with >/=3 risk
factors versus no risk factors having IMT in the top fifth percentile was 4.7 (p = 0.01).
The observed adverse trend of increasing femoral IMT with an increasing number of risk
factors in free-living, asymptomatic young subjects underscores the need for multiple
risk factors profiling in early life. Further, ultrasonography of the femoral artery in
conjunction with multiple risk factor profiling can be helpful in risk stratification.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15695130
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Relation of aortic valve sclerosis to carotid artery intima-media thickening in healthy
subjects
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We studied 252 healthy adults by echocardiography and carotid ultrasonography to
determine the relation between early subclinical aortic valve sclerosis (AVS) and carotid
intima-media thickness (IMT). Carotid IMT was significantly greater in subjects with AVS
than in those without AVS. There was a significant correlation between the grade of
AVS and carotid IMT.
http://www.ncbi.nim.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citatio
n&list_uids=15374806



