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Background: Many persons experiencing cardiovascular disease (CVD) events are not at high calcuiated CVD
risk by Framingham risk score. The identification of carotid and femoral plague has been associated with CVD
events. In this study, the prevalence of plaques in adults at low and intermediate risk was examined.

Methods: Asymptomatic patients without CVD (n = 715; 43% women) were screened for carotid and femoral
plague using B-mode ultrasound. '

Results: Significant predictors of plaque were male gender and age and, among women, dyslipidemia. Overall
plague prevalence was 32.8% among women and 40.5% among men aged 50 to 64 years. Among subjects
with plague in this age group, 56% of women and 31% of men had plaque exclusively in the femoral artery and
would have been missed if only carotid ultrasound had been performed.

Conclusion: Ultrasound screening of the carotid and femoral arteries in a population with low and intermediate
Framingham risk scores can identify potentially high risk subjects for whom intensive CVD risk factor modifi-

cation may be appropriate. (J Am Soc Echocardiogr 2009;22:1145-51.)
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Cardiovascular disease (CVD) is the leading cause of death in the
United States and in other developed countries. In the United States,
there are 770,000 annual cases of myocardial infarction and acute
coronary syndromes, with a 38% fatality rate within the year of occur-
rence.! Traditional risk factors can identify approximately half of these
patients but fail to identify the other half and have lacked adequate
specificity and sensitivity for identifying subclinical CVD.%?
Noninvasive imaging of the cardiovascular system is able to iden-
tify subclinical atherosclerosis, which may help in the diagnosis of
CVD before it becomes apparent through a serious event.*> For ex-
ample, coronary calcium screening can increase the sensitivity of diag-
nosis in subjects at low or intermediate risk for coronary heart disease
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(CHD).5'° However, this technology is associated with significant
costs, radiation exposure, and equipment needs, thus limiting its use
as an effective screening modality.

Ultrasound scanning of the peripheral vasculature is a noninvasive,
high-resolution technique that is both mobile and free of radiation. A
large outcome study (CAFES-CAVE) followed 10,000 low-risk pa-
tients for 10 years and demonstrated a close relation between ultra-
sonic abnormalities of the carotid and femoral arteries and future
risk for myocardial infarction and stroke.!! This study demonstrated
that among low-risk subjects with nonstenosing plaques of the femo-
ral or carotid artery, there was a 39% 10-year CVD event rate.

In this study, we examined the use of carotid and peripheral ultra-
sound screening in asymptomatic patients at low or intermediate risk
for CHD by Framingham risk score (FRS).12 Specifically, we exam-
ined genderrelated and age-related associations with carotid and
femoral plaque with the goal of determining whether this ultrasound
examination might be appropriate in expanded populations.

METHODS

Study Population

The population consisted of 715 asymptomatic adults aged 23 to 85
years (43% women) within a multispecialty university-based group
medical practice, self-referred for screening vascular ultrasound evalu-
ation at their annual preventive physical examinations between July
2007 and April 2009. Lipid-lowering treatment was an exclusion so
that subjects’ FRS could be accurately calculated. Other study exclu-
sions included previous evidence of CVD as demonstrated by a history
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Table 1 Demographics of the total population
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FRS Age (y) Plaque
Carotid Femoral
Variable Total <10 10-20 <50 50-64 =65 None Any only only
n 715 582 133 244 352 119 461 254 85 102
Body mass 25.6 2517 27.2 26.57 25.2 24.6 257 25.2 24.7 25.7
index (kg/m?)
Waist circumference 33.1 32.77 35.1 33.7* 33 32.5 33.1 33.2 32.7 33.3
(in)
Blood pressure
(mm Hg)
Systolic 1228 119.87 135.9 120.57 122.5 128.4 121.9* 124.4 122.4 125.1
Diastolic 75.4 743" 80.3 75.5 75.4 75.2 75.4 75.4 76.1 75.4
Lipids (mg/dL)
Total cholesterol ~ 217.4 216.6 220.7 214 219.7 217.6 215.8 220.3 223.6 216.6
HDL cholesterol 63.4 65.67 53.7 56.97 67.4 64.8 64.7* 61.1 62.9 60.5
LDL cholesterol 1321 130.57 139.3 132.6 132 131.6 129.57 136.9 137.9 135.1
Triglycerides 107.3 99.6" 141.4 117.9* 102.1 101.4 105.8 110.1 104 108.8
Carotid IMT (mm)
Average 0.737 o.72t 0.809 0.6677 0.744 0.859 0.7027 0.801 0.803* 0.766
Maximum 0.888 0.869" 0.969 0.814" 0.894 1.02 0.857 0.956 0.964* 0.916
Smoking
Never 69% (493) 69.6% (405) 66.2% (88) 73% (178) 67.9% (239) 63.9% (76) 73.8% (340)T 60.2% (153) 62.4% (53) 63.7% (65)
Previous 25.9% (185) 26% (151) 25.6% (34) 19.7% (48)T 27.3% (96) 34.5% (41) 21.7% (100)T 33.5% (85) 30.6% (26) 32.4% (33)
Current 52% (37) 4.5%(26) 8.3% (11) 7.4%(18) 4.8% (17) 1.7% () 4.6% (1) 6.3%(16) 7.1%(6) 3.9% (4)
Hypertension 10.4% (74) 6.9% (40)" 25.6% (34) 3.3% (8)7 12.2% (43) 19.3% (23) 10% (46) 11% (28) 9.4% (8) 10.8% (11)
medication
Hypertension 26% (186) 17.9% (104)T 61.7% (82) 18.9% (46)7 26.1% (92) 40.3% (48) 24.3% (112) 29.1% (74) 23.5% (20) 27.5% (28)
Diabetes mellitus 21%(15) 1.4% @) 53%(7) 16% @) 23%(@® 25%B3) 1.7%(8) 28%(7) 24%(2) 2.9% (3)
Dyslipidemia 37.8% (270) 35.7% (208)* 46.6% (62) 39.3% (96) 37.8% (133) 34.5% (41) 36.2% (167) 40.6% (103) 41.2% (35) 38.2% (39)
*P < .05.

1P < .01 compared across gender, FRS group, age group, plaque status, or carotid plaque only versus femoral plaque only.

of known myocardial infarction, angina pectoris, stroke, transient
ischemic attack, or claudication or a calculated FRS >20% for CHD.

Risk Factor Evaluation

Systolic and diastolic blood pressure were obtained by cuff sphygmo-
manometry at the time of the ultrasound examination. A fasting lipid
profile was performed by a commercial laboratory, either LabCorp
(New York, NY) or Quest {New York, NY). Current smoking was de-
fined as smoking > 20 cigarettes during the week preceding examina-
tion. Dyslipidemia was defined as one or more of the following: total
cholesterol > 240 mg/dL, high-density lipoprotein (HDL) cholesterol
< 40 mg/dL, triglycerides > 200 mg/dL, or the use of lipid-lowering
medication. Hypertension was defined as blood pressure > 140/90
mmHg or the use of blood pressure—lowering medication. Diabetes
mellitus was defined as fasting glucose = 126 mg/dL, glycosylated he-
moglobin > 7.0%, or the use of hypoglycemic medication. The FRS
was determined by age, gender, smoking history, blood pressure,
presence or absence of diabetes mellitus, and total and HDL choles-
terol levels. Low risk was defined as <10% CHD risk over 10 years
and intermediate risk as 10% to 20% 10-year risk.'?

Ultrasound Evaluation

Carotid and femoral ultrasound examinations were carried out using
a 7.5-MHz linear-array transducer and a SonoSite MicroMaxx (Sono-
Site, Inc, Bothell, WA) ultrasound machine by a single technician using
the same equipment. The carotid and femoral arteries were interro-
gated in transverse and longitudinal planes. Carotid artery examina-

Table 2a Comparison of demographics by gender

Variable Men Women

n 404 311
Body mass index (kg/m?) 26.7" 24.0
Waist circumference (in) 35.3" 30.4
Blood pressure (mm Hg)

Systolic 125.1% 119.8

Diastolic 76.7% 73.8
Lipids (mg/dL)

Total cholesterol 210.7% 226.0

HDL cholesterol 56.61 72.3

LLDL cholesterol 130.2 134.6

Triglycerides 116.7" 95.1
Carotid IMT {mm)

Average 0.738 0.736

Maximum 0.891 0.883
Smoking

Never 71.5% (289) 65.6% (204)

Previous 22.3% (90)* 30.6% (95)

Current 6.2% (25) 3.9% (12)
Hypertension medication 10.4% (42) 10.3% (32)
Hypertension 29.2% (118)" 21.9% (68)
Diabetes mellitus 2% (8) 2.3% (7)
Dyslipidemia 35.4% (143) 40.8% (127)
*P < .05.

1P < .01 compared across gender.
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Table 2b Demographics of men
FRS Age (y) Plaque
Carotid Femoral
Variable Total =10 10-20 <50 50-64 =65 None Any only only
n 404 300 104 172 178 54 256 148 45 56
Body mass 26.7 26.5 27.3 27.47 26.4 25.6 27 26.2 25.8 271
index (kg/m?)
Waist 35.3 35.07 36 35.2 35.4 35.1 35.4 35 349 35.2
circumference (in)
Blood pressure
(mm Hg)
Systolic 125.1 121.37 136.2 123.77 124.5 132.1 124.2 126.7 122.3* 120.4
Diastolic 76.7 75.5% 80.3 77.3 76.3 76.1 76.9 76.4 76.4 771
Lipids {(mg/dL)
Total cholesterol 210.7 208.9 216.1 215.9" 210.6 194.9 211.6 209.2 209 - 204.1
HDL cholesterol 56.6 57.8* 53.2 52.57 60.5 56.5 57.9* 54.3 54.6 53.4
LDL cholesterol 130.2 128.8 134.3 136.31 127.9 118.7 129.9 130.9 129.1 127.5
Triglycerides 116.7 107.2% 144.3 129.6* 109.5 99.7 116.8 116.7 110.9 115.7
Carotid IMT (mm)
Average 0.738 0.715" 0.804 0.673" 0.754 0.888 0.701% 0.802 0.799 0.775
Maximum 0.891 0.8667 0.964 0.8221 0.91 1.051 0.85" 0.962 0.967 0.927
Smoking
2 Never 71.5% (289) 73.7% (221) 65.4% (68) 74.4% (128) 70.8% (126) 64.8% (35) 74.6% (191) 66.2% (98) 64.4% (29) 75% (42)
» Previous 22.3% (90) 21% (63) 26% (27) 16.9% (29)* 24.2% (43) 33.3% (18) 19.9% (51) 26.4% (39) 28.9% (13) 19.6% (11)
Current 6.2% (25 5.3%(16) 87% (9 8.7% (15) 5.1% (9) 19% (1) 55%(14) 74% (11) 67%(3) 54%(3)
} Hypertension 10.4% (42) 5.7% (17)7 24% (25) 3.5% (6)7 12.9% (23) 24.1% (13) 10.2% (26) 10.8% (16) 4.4% (2) 14.3% (8)
medication
Hypertension 29.2% (118) 18.3% (55)7 60.6% (63) 23.3% (40)T 29.2% (52) 48.2% (26) 27% (69) 33.1% (49) 17.8% (8)* 35.7% (20)
Diabetes mellitus 2% (8) 1.7% (5) 3% (3) 1.7% (3) 2.3% (4) 1.9% (1) 2.3% (6) 1.4% (2) 0% 1.8% (1)
Dyslipidemia 35.4% (143) 32.3% (97)" 44.2% (46) 45.4% (78)T 29.8% (53) 22.2% (12) 37.9% (97) 31.1(46) 26.7% (12) 28.6% (16)
*P < .05.

1P < .01 compared across gender, FRS group, age group, plaque status, or carotid plaque only versus femoral plague only.

tion included evaluation of the common carotid artery within 2 cm of
the origin of the carotid bulb, the carotid bulb itself, and the internal
but not the external carotid artery. Both carotid arteries were exam-
ined, and 2 measurements were obtained of each common carotid
artery for intima-media thickness (IMT), a total of 4 measurements
for each subject. Plaque was defined as a focal projection of =1.5
mm of the arterial wall into the lumen.'*'® SonoCalc (SonoSite) soft-
ware was used for plaque and automated carotid IMT measurement.
The reproducibility of carotid IMT measurement has been previously
described.!” The reproducibility of the assessment of plaque presence
was 93% when 100 random examinations were reexamined by an
experienced vascular physician under blinded conditions.

Statistical Analysis

The %2 test of proportions was used to compare the prevalence of ca-
rotid and femoral plaque by age group (<50, 50-64, and = 65 years),
| - gender, and cardiovascular risk factors. Multiple logistic regression
was used to estimate the odds ratios for the presence of carotid
and/or femoral plaque according to age group, gender, and risk
factors and to examine for factors independently associated with
the likelihood of plaque. SAS version 9.1.3 (SAS Institute Inc, Cary,
NCO) was used to perform all analyses.

RESULTS

Our study included 715 subjects ranging in age from 23 to 85 years,
of whom 311 (43%) were women. Population characteristics are de-

scribed in Table 1, with analyses by gender described in Tables 2a, 2b,
and 2c. Men had higher body mass indexes and systolic and diastolic
blood pressures but lower total cholesterol and higher triglyceride
levels compared with women (P < .01 for all), but there was no gen-
der difference in low-density lipoprotein (LDL) cholesterol (Table 2a).
With respect to FRS group, both low-risk men (Table 2b) and low-risk
women (Table 2¢) compared with intermediate-risk men and women
had lower body mass indexes and higher HDL cholesterol levels,
waist circumferences, blood pressures, and triglyceride levels (P <
.01), and low-risk compared with intermediate-risk women had lower
LDL cholesterol levels (P<.01). In neither men nor women was total
cholesterol different by FRS group; in men, the LDL level was not sig-
nificantly different between low-risk and intermediate-risk FRS groups.

When differentiated by age group, both younger men (Table 2b)
and younger women (Table 2¢) compared with those who were older
had lower systolic blood pressures (P<.01), and younger women had
lower diastolic blood pressures (P<.05) and lower total and LDL cho-
lesterol levels (P<.01), while younger men had higher total and LDL
cholesterol levels (P <.01).

With respect to the presence or absence of any plaque, only among
women (Table 2¢) was there a significant association with elevated to-
tal and LDL cholesterol (P<.01). Among women, there was also a sig-
nificant number of never smokers among those with no plaque
compared with those with plaque (P < .01). Among men, those
with versus without plaque had significantly lower HDL cholesterol
levels (P <.05; Table 2b).

In attempting to identify characteristics that might differentiate sub-
jects with carotid plaque alone from those with femoral plaque alone,
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Table 2¢ Demographics of women
FRS Age (y) Plague
Carotid Femoral
Variable Total =10 10-20 <50 50-64 =65 None Any only only
n 311 282 29 72 174 65 205 106 40 46
Body mass 24 23.77 27 24.4 24 23.7 241 23.9 23.6 24
index (kg/m?)
Waist 304 30.2* 32 30.1 30.5 30.3 30.2 30.8 30.3 3
circumference (in)
Blood pressure
(mm Hg)
Systolic 119.8 11827 135.1 112.81 120.6 125.4 119.1 121.2 122.5 120
Diastolic 73.8 73.1% 80.1 71.4* 74.5 74.4 73.7 73.9 75.9 73.2
Lipids (mg/dL)
Total cholesterol 226 224.9 237 209.37 229 236.4 221t 235.6 240.1 231.8
HDL cholesterol 72.3 747 55.4 67.5* 74.5 71.8 73.1 70.7 72.3 69.2
LDL cholesterol 134.6 132.21 157.3 123.71 136.2 142.4 129.1% 145.33 147.7 144.4
Triglycerides 95.1 91.47 130.8 89.8 94.4 102.8 92.2 100.8 96.3 100.5
Carotid IMT (mm)
Average 0.736 0.726" 0.828 0.6537 0.733 0.834 0.7037 0.798 0.809* 0.755
Maximum 0.883 0.8737 0.987 0.7947 0.879 0.994 0.8507 0.947 0.960 0.904
Smoking
Never 65.6% (204) 65.3% (184) 69% (20) 69.4% (50) 64.9% (13) 63.1% (41) 72.7% (149)T 51.9% (55) 60% (24) 50% {23)
Previous 30.6% (95) 31.2% (88) 24.1% (7) 26.4% (19) 30.5% (53) 35.4% (23) 23.9% (49)" 43.4% (46) 32.5% (13} 47.8% (22)
Current 3.9% (12) 3.6% (10) 6.9%{2) 42% @3 46%@® 1.5% (1) 3.4% (@ 47% () 75%(3) 22% (1)
Hypertension 10.3% (32) 82% (23)7 31%(9) 2.8% (2)* 11.5% (20) 15.4% (10) 9.8% (20)  11.3% (12) 15%.(6) 6.5% (3)
medication
Hypertension 21.9% (19) 17.4% (49)7 65.5% (19) 8.3% (6)7 23% (40) 33.9% (22) 21% (43) 23.6% (25) 30% (12) 17.4% (8)
Diabetes mellitus 2.3% (7) 1.1% (37 13.8% (4) 1.4% (1) 23% ) 31%2) 1% @* 47% (B5) 5% (2 4.4% (2)
Dyslipidemia 40.8% (127) 39.4% (111) 55.2% (16) 25% (18)7 46% (80) 44.6% 29) 34.2% (70)7 53.8% (57) 57.5% (23) 50% (23)
*P < .05.

TP < .01 compared across gender, FRS group, age group, plaque status, or carotid plaque only versus femoral plaque only.

only in men compared with women was higher systolic blood pres-
sure associated with a predominance of femoral plaque (P < .01).
When viewed as a total population, there was a significant association
of both average and maximum carotid IMT with carotid plague alone
compared with femoral plaque alone (P < .05; Table 1). Although
there was a trend toward this association in men (Table 2b), only in
women (Table 2¢) was the average carotid IMT significantly associ-
ated with carotid plaque alone (P < .01). It is possible that with
a greater number of subjects, this association would have been signif-
icant for both genders.

The frequency of plaque by age and FRS group is presented by
gender in Figures 1A and 1B. There were no women aged <50 years
in the intermediate-risk group. There was a significant association of
age with the frequency of plaque in low-risk women and both low-
risk and intermediate-risk men. Of particular note, there was no differ-
ence in plaque frequency in men aged 50 to 64 years between the
low-risk and intermediate-risk groups.

Plaque frequency by age, gender, and plaque location is presented
in Table 3 and Figures 2A and 2B. The influence of age on plaque fre-
quency is apparent in both men and women. Among those aged 50
to 64 years, 56% of the women and 31% of the men who had plaque
had it exclusively in the femoral artery.

The frequency of plaque by age and number of CVD risk factors
(dyslipidemia, hypertension, smoking, and diabetes) is presented for
each gender in Table 4 and Figures 3A and 3B. Other than elderly
women, in whom there was a significant association of risk factors
and plaque frequency, there was no significant relationship between

risk factor frequency and plaque. Of note, there were very few sub-
jects with diabetes in this study.

DISCUSSION

This study confirms the lack of specificity of low and intermediate FRS
for excluding atherosclerotic disease detectable by ultrasound. Specif-
ically, we have shown that among men aged 50 to 64 years, 39.7% of
those at low risk and 42.1% of those at intermediate risk had carotid
and/or femoral plaque. Among women aged 50 to 64 years, 30.4%
of those at low risk and 56.3% of those at intermediate risk had pla-
que. The concept that FRS underrepresents the presence of athero-
sclerotic disease in low-risk populations, especially in women, has
been established by others who have examined coronary artery calci-
fication scores,” atherosclerotic plaque burden by computed tomo-
graphic angiography,'® and myocardial infarction'® in relation to
FRS. This is the first attempt to demonstrate this principle with the
ultrasound assessment of both carotid and femoral arteries in a North
American population of healthy lowrisk and intermediate-risk
persons.

The underlying premise is that femoral and carotid plaque identifi-
cation indicates an increased risk for. subsequent myocardial and
cerebrovascular events. The CAFES-CAVE study followed 10,000
Italian men and women at low cardiovascular risk aged 35 to 65 years
for 10 years without treatment.!! These subjects were chosen from
a population because they had no evidence of diabetes, hypertension,
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Figure 1 Frequency of any plaque by age group and FRS in (A)
men and (B) women. P < .01 comparing plaque prevalence in
men and women aged <50 versus 50 to 64 versus =65 years,
among those with FRS of 0 to 9, and among those with FRS of
10 to 20.

Table 3 Frequency of plaque by location and age

Age group (y) Plaque
Men Any'  Carotid only Femoral only™  Both'
<50 (n=172) 22.1% (38) 39.4% (15) 44.7% (17) 15.7% (6)

50-64 (n=178) 40.5% (72) 33.3% (24) 30.5% (22) 36.1% (26)

=65 (n=54) 70.4% (38) 15.7% (6) 44.7% (17) 39.4% (15)
Women Any"  Carotid only* Femoral only*  Both®

<50 (n=72) 125% (9) 55.5% (5) 333% Q) 11.1% (1)

50-64 (n =174) 32.8% (57) 35.0% (20) 56.1% (32) 7.0% (4)

=65 (n = 65)

*P < .05,
TP < .01 across age groups.

61.5% (40) 37.5% (15) 27.5% (11) 35.0% (14)

or total cholesterol > 200 mg/dL. Because these subjects were felt to
be at such low risk, no treatment was initiated when abnormalities
were identified. Cardiovascular event risk in this study ranged from
0.1% to 81.1% over 10 years according to class of abnormality (rang-
ing from no ultrasound abnormality to having hemodynamically sig-
nificant plaque). There was an overall 7.1% 10-year risk among the
entire sample, consistent with low risk by American Heart Association
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A Percent of any plaque by age group and percent of
plaque by location: Men
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Figure 2 Frequency of plaque by location by age in (A) men and
(B) women. P < .01 comparing plague prevalence (any, femoral
only, and both) in men aged <50 versus 50 to 64 versus =65
years. P < .01 comparing plaque prevalence (any and both) in
women aged <50 versus 50 to 64 versus =65 years; P < .05
comparing plaque prevalence (carotid only and femoral only)
in women aged <50 versus 50 to 64 versus =65 years.

standards.'? Even evidence of hemodynamically nonstenotic plaques
conferred a 10-year risk of 39.1%, which was more than 4-fold greater
than in those with carotid IMT = 1.0 mm but no plaque (8.7%). Re-
markably, screening vascular ultrasound identified the members of
this generally low risk population who were at very high risk notwith-
standing the absence of other risk factors. The event rates of 39% with
early plaque identification and 81% with hemodynamically significant
plaque are higher than those reported in populations screened for
coronary calcification,” suggesting ultrasound plaque evaluation
may be an effective technique for predicting CVD events without
subjecting patients to radiation.

We chose to stratify our population by age because the ultrasound
standard has been validated only with 10-year risks for those subjects
aged =65 years. Furthermore, because CVD events occur in an age-
related progression, we chose to see if age group analysis could spec-
ify a higher risk group within the population for whom screening
would be helpful. The importance of screening both the carotid
and femoral arteries is suggested by the prevalence of plaque exclu-
sive to one or the other in both men and women of all ages (Figures
2A and 2B). In subjects aged 50 to 64 years, failure to interrogate the
femoral arteries would have missed 56% of women and 31% of men
who were ultimately found to have plaques.

In addition to advancing age and male gender, we have shown that
traditional risk factors such as cigarette smoking and dyslipidemia
independently increase the likelihood of plaque in a low-risk and
intermediate-risk population among women. With respect to men,
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Table 4 Frequency of any plaque by age and cardiovascular
risk factors

Number of cardiovascular

Age group risk factors
Men 0(n) 1) 2 (n) =3 (n)
<50 (n=172) 22.8% (13) 18.1% (13) 30.6% (11) 14.3% (1)
50-64 (n=178) 38.8% (26) 38.6% (27) 46.9% (15) 44.4% (4)
=65 (n = 54) 69.2% (9) 76.0% (19) 60.0% (9) 100% (1)
Women
<50 (n=72) 50% (2) 23.5%{4) 20.0% (3) NA
50-64 (n=174) 21.3% (10) 32.9% (24) 42.0% (21) 50.0% (2)
=65 (n=65" 56.3%(9) 44.4% (12) 82.4% (14) 100% (5)

NA, Not available.
*P < .05 across cardiovascular risk factor numbers.

there was no association between total or LDL cholesterol and pla-
que, and younger men had significantly higher total and LDL choles-
terol levels than older men, which would be expected, because for
older men to have low or intermediate FRS, something would have
to compensate for the effect of the greater age in the FRS formula.
Nevertheless, there remains a substantial group without identifiable
risk factors who have observable plague on ultrasound screening of
the carotid and femoral arteries. This appears to be much more impor-
tant in men than women. Although the absence of risk factors may be
comforting in assessing risk in women aged < 50 years, there is no
such comfort zone in men. The percentage of men without risk fac-
tors who have plaque is not significantly different than the overall
prevalence of plaque in the group of men with risk factors at all
ages. Analysis of factors favoring either carotid or femoral plaque re-
veals only that with respect to the total population, an increased aver-
age and maximum carotid IMT is associated with a predominance of
carotid plaque. Only among women is an increased average carotid
IMT associated with carotid plaque, although there is a trend for
this in men as well as associations with maximum carotid IMT in
both men and women that do not reach levels of significance. It is pos-
sible that with a greater number of subjects, these associations would
be significant.

An important insight that can be derived from this study is that in
men of any age at low or intermediate risk, evaluation by screening
ultrasound of both the carotid and femoral arteries may help identify
those with atherosclerosis who could potentially benefit from more
intensive risk factor modification. Among women aged <50 years,
the absence of risk factors other than family history of premature
CVD diminishes the need for performing screening ultrasound exam-
inations in those at low risk. However, the prevalence of plaque in
subjects aged 50 to 64 years among women increases greatly the util-
ity of ultrasound evaluation; the high prevalence of plaque exclusive
to either the femoral or the carotid artery in this group suggests the
clinical utility of screening both vascular beds. Such screening may ad-
dress the potentially significant long-term risk for CVD events in
women that is frequently underestimated by the FRS and other global
risk algorithms.

Several limitations of this study should be noted. First, this was
a cross-sectional study of a clinic-based sample that comprised
many “worried well,” who may not represent the general population.
In addition, CVD event outcomes were not available. However, the
very high incidence of CVD events among those subjects with any
plaque, 39% minimum over a 10-year period, in the CAFES-CAVE
study!! makes an ethical outcome trial difficult to envision. In addi-
tion, the sample was almost entirely Caucasian and moderately afflu-
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Figure 3 Frequency of any plaque by age and number of cardio-
vascular risk factors in (A) men and (B) women. Nonsignificant
for trend across number of risk factors for men aged <50 versus
50 to 64 versus = 65 years. P < .05 for trend across number of
risk factors for women aged = 65 years only.

ent, so our findings may not be applicable to other segments of the
population or the population as a whole. However, the ethnicity of
our sample is consistent with the population studied in the CAFES-
CAVE study. Abe et.al?® studied the demographics of a randomly se-
lected northern Manhattan cohort and found substantial racial and
ethnic differences among groups with low FRS risk: whites had
a 21% incidence of carotid plaque, whereas only 10% of Hispanics
had carotid plaque. There were no corresponding outcomes data,
so the relationship of these findings to subsequent events is not
known.

The potential for refining CVD risk stratification by ultrasound
examination has been suggested by several expert consensus
panels.>?"?? Simon et al*> reviewed the comparative performance
of various tests of subclinical atherosclerosis in published outcome
studies, although they neglected to include CAFES-CAVE among
them. They reported 10-year CHD risk of 25% among men with ca-
rotid plaque alone®* and rates of 20% to 28% in men and women
with coronary calcium scores > 300% to 400.2% We have shown
that ultrasound screening of the peripheral vasculature for atheroscle-
rotic plague in either the carotid or the femoral arteries can identify
a potentially high risk group of patients among those with low or
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intermediate FRS for CHD. With half of persons experiencing first
coronary events not identified by FRS assessment, 2> a simple nonin-
vasive and inexpensive method of evaluating atherosclerotic burden,
such as ultrasound, may be clinically useful in helping identify those
who may potentially benefit from earlier, more aggressive risk factor
and clinical intervention. Importantly, however, the cost-effectiveness
and long-term efficacy of such an approach on clinical outcomes has
yet to be demonstrated.
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