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Abstract

Background—We evaluated prevalence and correlates of elevated C-reactive protein (CRP) in a
large population of blacks and whites, and the impact of CRP measurement on coronary heart disease
(CHD) risk reclassification.

Methods—We studied 19,080 participants of the REasons for Geographic And Racial Differences
in Stroke (REGARDS) study; age over 45, without vascular diagnoses, and living dispersed across
the United States. 8,309 nondiabetic participants not using lipid-lowering medications were classified
into four risk categories of Framingham Vascular Disease Risk Score. If CRP was <1 mg/L,
participants were reclassified to the next lower risk group and if >3 mg/L, they were reclassified to
the next higher risk group. Reclassification of risk by the Reynolds Vascular Risk Score,
incorporating CRP and family history, was also assessed.

Results—Overall, 40% had CRP >3 mg/L. Those at highest risk for elevated CRP were blacks,
women and obese people. Among nondiabetic women at 5-20% Framingham Vascular predicted
risk, CRP reclassified 48% to a higher risk group and 19% to a lower risk group. For men, these
percentages were 24% and 40%. Blacks were more often reclassified to a higher risk group than
whites. The Reynolds Vascular Risk Score reclassified 85% of women and 67% of men, almost
exclusively to a lower risk group than the Framingham Vascular Score.

Conclusion—In this national study, a majority, especially blacks and women, were reclassified to
a different 10-year vascular risk level using CRP testing after risk assessment. The Reynolds Risk
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Score classified the population differently than the new Framingham Vascular Score with CRP

testing.
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Elevated C-reactive protein (CRP) identifies patients at increased cardiovascular risk (1). A
consensus group convened by the Centers for Disease Control and Prevention and the American
Heart Association issued a statement in 2003 to guide physicians on measurement of CRP in
clinical practice (1). The guideline suggested that patients at intermediate risk (10-20% 10-
year predicted risk) for future cardiovascular events, who also have elevated CRP (>3 mg/L)
be considered for more aggressive vascular disease prevention strategies, such as lipid-
lowering therapy (2). Additional data have suggested that vascular risk is even greater with
CRP >10 mg/L (3,4) and that those with a low predicted risk of 5-10% also be considered for
CRP testing (5). In addition, a new risk prediction score incorporating CRP (the Reynolds Risk
Score) has been proposed for cardiovascular risk assessment in women (6) and men (7).

Stroke mortality in the U.S. is approximately 50% greater in the southeastern “stroke belt”
states (8). Stroke mortality also differs in ethnic groups, with rates about 50% higher among
blacks compared to whites (9,10). Differences in prevalences of traditional risk factors for
stroke may only partly explain these geographic and ethnic group differences in stroke risk
(11,12), so differences in newer risk factors such as CRP may play a role.

Due to possible ethnic variation in CRP distribution (13-18), and also ethnic and regional
differences in vascular risk, there is a need for population-based information on ethnic and
regional differences in CRP concentration to guide clinicians in risk assessment in these
selected populations. We are not aware of studies reporting geographic variation of CRP in the
U.S.

We evaluated the prevalence of elevated CRP by sex, ethnic group and U.S. region in a large
national population-based observational study. We studied whether differences in adiposity or
other risk factors explained observed differences in CRP by these factors. We further assessed
how knowledge from CRP measurement would reclassify individuals’ 10-year predicted
cardiovascular disease risk, based on the Framingham Vascular Disease Risk Score, and the
Reynolds Risk Score, both of which are designed to predict total cardiovascular disease, and
the Framingham Coronary Risk Score, designed to predict coronary events..

Materials and Methods

Subjects

The REasons for Geographic And Racial Differences in Stroke (REGARDS) study is a hational
population-based cohort study. Between February 2003 and September, 2007, 30,101
individuals over age 45 were enrolled, targeted for equal representation of whites and blacks,
and men and women (19). Fifty-six percent resided in the stroke belt (NC, SC, GA, AL, MS,
TN, AR, and LA), with the rest from the other 40 contiguous states. Individuals were recruited
from a commercial list using mail and telephone contact. Demographic and medical history
was obtained using a computer-assisted telephone interview. At an in-home examination
written informed consent was obtained and blood pressure, anthropomorphic measures, blood
samples, electrocardiogram, and medication inventory were assessed using standardized
protocols. Questionnaires were left with the participant to assess family history of vascular
disease. Participants are followed by telephone every six months for surveillance of medical
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events. Study methods were reviewed and approved by the Institutional Review Boards at each
study institution.

Of 30,101 participants, we excluded 9074 (30%) reporting a vascular diagnosis. Vascular
disease was considered present if participants reported being told by a health professional that
they had myocardial infarction, stroke, peripheral arterial disease, transient ischemic attack,
carotid endarterectomy, peripheral artery bypass surgery/angioplasty, leg amputation,
coronary artery angioplasty or stenting, or if electrocardiogram showed myocardial infarction.
Excluding 1189 (5%) participants with missing data for CRP, and 758 with missing covariates
there were 19,080 participants included in most analyses. Main analyses of the Framingham
and Reynolds Risk Scores only included non-diabetics since diabetes is a coronary disease risk
equivalent (limiting the role for novel risk factors) (20). We also excluded 4,690 participants
using lipid-lowering medications since this risk assessment is used to decide whether to
prescribe this. For Reynolds Risk Score analyses, data on family history of heart disease was
not yet coded for 6,081 participants at the time of analysis, leaving 8,309 participants in these
analyses.

Laboratory Analysis

Definitions

Phlebotomy was performed by trained personnel using standardized procedures after a 10-12
hour fast. Within 2 hours of collection (mean 97, SD 127 min), samples were centrifuged and
serum or plasma separated and shipped overnight on ice packs to the University of Vermont.
Of participants with samples, overnight shipping was achieved for 95%. On arrival, samples
were centrifuged at 30,000 xG and 4°C, and either analyzed (general chemistries) or stored at
—80°C.

CRP was analyzed in batches by particle enhanced immunonephelometry using the BNII
nephelometer (N High Sensitivity CRP; Dade Behring, Deerfield, IL) with interassay
coefficients of variation of 2.1-5.7%. There was no difference in CRP distribution by number
of sample shipping days. Cholesterol, high-density lipoprotein (HDL) cholesterol, triglycerides
and glucose were measured by colorimetric reflectance spectrophotometry using the Ortho
Vitros Clinical Chemistry System 950IRC instrument (Johnson & Johnson Clinical
Diagnostics, Rochester, NY).

Elevated CRP was defined as >3 mg/L (1). Self-reported education was categorized as shown
in Table 1. Hypertension was defined as systolic blood pressure >140 mmHg, diastolic pressure
>90 mmHg, or self-reported high blood pressure with use of anti-hypertensive medications.
Prehypertension was defined as systolic pressure 120-140 mm Hg or diastolic pressure 80-90
mm Hg. Obesity was a body-mass index >30 kg/m?, and overweight was 26-30 kg/m?2. Region
of residence was analyzed as the stroke belt or the remainder of the states. Diabetes was defined
by self-reported physician diagnosis with use of anti-diabetic medications, fasting glucose
>6.99 mmol/L or non-fasting glucose >11.1 mmool/L, and impaired fasting glucose as fasting
glucose 6.10-6.99 mmol/L. Family history of heart disease was defined as parental history of
myocardial infarction before age 60.

The Framingham 10-year Vascular and Coronary disease risk scores were calculated using
age, total and HDL cholesterol, current smoking, systolic pressure, and antihypertensive
medication use (21,22). The Reynolds Risk Score, which also includes parental history of
myocardial infarction and CRP, was calculated (6,7).
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Statistical Analysis

Results

Prevalence of elevated CRP by sex, ethnicity, region and cardiovascular risk factors were
compared among groups using Chi-squared tests. Multivariable logistic regression was used
to determine whether sex, ethnicity and regional differences in prevalence of elevated CRP
were explained by differences in risk factors related to CRP. Excluding diabetics and those on
lipid-lowering medication, values for CRP were used to reclassify Framingham Risk Score
groups (very low, low, intermediate, high): for CRP <1 mg/L, participants were reclassified to
the next lower risk group; for CRP >3 mg/L they were reclassified to the next higher risk group.

Table 1 shows participant characteristics by sex. Women were more likely to be black and
obese and had higher cholesterol and CRP than men, but had a median 10-year predicted
vascular disease risk about 60% lower than men, based on the Framingham and Reynolds
scores.

Of 19,080 participants without vascular diagnoses, the median CRP was 2.2 mg/L with 25t
and 75t percentile values of 0.93 mg/L and 4.9 mg/L, respectively. There were 7568 (40%)
participants with elevated CRP defined as >3 mg/L, and 1697 (9%) with CRP >10 mg/L.

Table 2 shows the median CRP and prevalence of elevated CRP (>3 mg/L) by categories of
cardiovascular risk factors and the two risk scores. Elevated CRP was more common among
women than men and blacks than whites (both p <0.0001). Black women had the highest
prevalence of elevated CRP and white men the lowest with these percentages: 61% of 4969
black women, 40% of 6043 white women, 36% of 2884 black men and 27% of 5195 white
men.

This pattern was similar for prevalence of CRP >10 mg/L. The prevalence of elevated CRP
was greater in the stroke belt than the remainder of the U.S. Elevated CRP was also more
common in the presence of every cardiovascular risk factor examined. Among risk factors, the
highest prevalence of CRP >3 mg/L, 56%, was seen with obesity; 50% of current smokers and
50% of diabetics had CRP >3mg/L. The prevalence of CRP >3 mg/L increased similarly across
the four increasing categories of Framingham Scores. Most risk factor associations were similar
for CRP >10 mg/L.

Table 3 shows the univariate and multivariable associations of demographic factors, region
and risk factors with CRP >3 mg/L. The unadjusted odds of elevated CRP among women
compared to men was two-fold increased, was minimally altered after adjustment for sex
differences in other factors, and was lower after excluding women taking hormone replacement
therapy (adjusted OR 1.7 (95% CI 1.6, 1.9). Blacks were 80% more likely than whites to have
CRP >3 mg/L, and this was reduced to a 30% higher likelihood adjusting for other risk factors.
There was no significant difference comparing men and women in the odds of elevated CRP
by race (p for interaction 0.66). Stroke belt residents had a 10% greater adjusted odds of
elevated CRP compared to those living elsewhere. Interpretation of results on differences in
CRP by race, sex and region were not altered when model covariates were included as
continuous variables; mean adjusted CRP concentration was 49% higher in women, 19%
higher in blacks, and 9% higher in the stroke belt. Dividing states into 4 regions (south,
midwest, northeast, west), age, sex and race-adjusted CRP was significantly higher in the south
compared to each other region (p<0.0001, data not shown), with other pairwise differences not
significant. In the multivariable model the largest association of risk factors with elevated CRP
was for obesity. Some risk factor associations with elevated CRP differed between men and
women. Associations with age, low education and smoking were larger among men and
associations of triglycerides and in particular obesity, were larger among women. Among
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women, associations of risk factors with elevated CRP were similar excluding women using
postmenopausal hormones. Associations of risk factors with CRP >10 mg/L were similar (data
not shown), although odds ratios were lower for obesity (2.3, 95% CI 2.0-2.6), overweight
(1.0, 95% CI 0.8-1.20) and triglyceride (1.0, 95% CI 0.8-1.1)).

Figure 1 shows the percentage of non-diabetic participants in each Framingham score category
that would be potentially reclassified into a different risk group if CRP was measured after
Framingham risk assessment. Analyses excluded those using lipid lowering medication. Blacks
and women were more likely than whites or men to be potentially reclassified to a higher risk
category. For example, considering the Framingham Coronary Score, 61% of black women
and 38% of black men at 10-<20% predicted risk would be potentially reclassified to higher
risk based on CRP >3 mg/L, compared to 56% of white women and 31% of white men. For
both races, men were more likely than women to be reclassified to a lower level of risk based
on CRP <1 mg/L, and these sex differences were larger for the Vascular Risk Score than the
Coronary Risk Score.

Table 4 shows the distributions of the two Framingham Risk Scores, the Reynolds Risk Score
and the two CRP-reclassified Framingham Scores. Analyses excluded diabetics and those using
lipid lowering medication. Among women the Reynolds Score resulted in a much higher
proportion at 0-<5% risk and a lower proportion at 5-<10% or 10-<20% predicted risk than
the two Framingham Scores or CRP reclassified scores; 92% of women had a 10-year risk
<10% with the Reynolds Score. CRP reclassification of the Framingham Vascular Score
resulted in far more women at higher levels of risk than the other scores, with 44% at >10%
risk. Among men, the Reynolds Score categorized far fewer men at high risk than the
Framingham Vascular Score, which placed 43% of men at >20% risk. CRP reclassification of
the Framingham Vascular Score resulted in a fairly similar distribution of risk as the
Framingham Vascular Score without CRP, with more men at 0-<5% risk. The CRP reclassified
Framingham Coronary Score categorized roughly equal numbers of men into the four risk
categories.

Table 5 shows individual level reclassification of risk by the Reynolds Risk Score of the
Framingham Vascular Score. Reclassification of the Framingham Vascular Risk Score by the
Reynolds Score rarely reclassified a woman or man to a higher risk group (<2% of the time).
Among women at 10-20% Framingham Vascular predicted risk the Reynolds score reclassified
82% downward and only 2% upward. Among women with a Framingham Vascular risk above
20%, 68% were reclassified downward. Overall, the Reynolds Score reclassified 2739/4767
(57%) of women to a different risk group than the Framingham Vascular Score, but reclassified
2736/3202 (85%) of women with Framingham Vascular predicted risk >5%. Among men with
a Framingham Vascular predicted risk of 10-20%, 71% were reclassified downward and only
1% upward. Among high risk men 62% were reclassified downward. Overall, the Reynolds
Score reclassified 2356/3542 (67%) of men to a different risk group than Framingham, all with
a Framingham predicted risk >5%. For comparison, the Reynolds Score reclassification of the
Framingham Coronary Score is shown in web table 1, where more individuals were moved to
higher levels of risk than for the Vascular Score.

Discussion

In this large study of geographically dispersed white and black men and women, elevated CRP
was more common among women than men, blacks than whites, and in the stroke belt compared
to the rest of the U.S. These differences were not accounted for by other factors strongly related
to CRP. Reclassification of Framingham Coronary or Vascular predicted risk by CRP testing
suggested that well over half of participants would have their risk reclassified with addition of
CRP testing. Movement to higher risk categories was greatest among women and blacks. Using
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the Reynolds Risk Score to reclassify the Framingham Vascular Risk Score, reclassified less
people, and almost exclusively reclassified men and women to a lower risk level.

In this study among over 19,000 participants, 48% of blacks and 34% of whites had CRP >3
mg/L. While some of this difference was accounted for by differences in vascular risk factors,
blacks were 30% more likely to have elevated CRP after confounder adjustment. The data add
to growing evidence on ethnic variation in CRP, and supports a hypothesis that higher
inflammation might underlie differences in vascular risk by ethnicity. One study including
1,086 non-white women, reported higher CRP in blacks than whites and Hispanics (who had
levels similar to whites), while Asian women had much lower levels (15). Some, but not all of
the difference in CRP among these groups was explained by differences in prevalence of
obesity. In a study of 1,250 Canadian adults, much but not all of the difference in CRP
concentrations among ethnic groups was explained by other metabolic risk factors, with higher
CRP in Aboriginals and South Asians, and lower CRP in Chinese than whites (16). Among
1940 men participating in the National Health and Nutrition Examination Survey (NHANES)
1999-2000, there was no difference in CRP by race among whites, blacks and Mexican-
Americans (13). Among 1,912 women in NHANES 1999-2000, Mexican-Americans had
higher CRP than whites, but blacks had similar values (14). In the 15,341 NHANES |11 1988—
1994 participants, utilizing a low-sensitivity CRP assay, CRP was higher in blacks but whether
this difference was explained by differences in other CRP correlates was not studied (17). In
6,814 participants of the Multi-Ethnic Study of Atherosclerosis (MESA), CRP was lower in
Chinese and higher in Hispanics and blacks compared to whites (18). In two reports from the
Study of Women’s Health Across the Nation, among 2,834 premenopausal women, differences
in CRP by ethnicity were partly explained by dietary factors, cardiac risk factors and physical
activity level (23,24).

In this study 47% of women had CRP >3 mg/L, and women had nearly twice the odds of
elevated CRP than men. This was despite the much lower Framingham-predicted risk of heart
disease in women than men. In NHANES 1999-2000, 31% of women had CRP 3-10 mg/L
and accounting for other risk factors, women were 2.6-fold more likely than men to have CRP
3-10 mg/L (14). In NHANES 111, women were also 2.1-fold more likely to have CRP >3 mg/
L (using a low-sensitivity assay), independent of other factors (17). The MESA investigators
also reported higher CRP among women after accounting for differences in other risk factor
levels, with 45% of women and 25% of men having CRP >3 mg/L (18). Although higher CRP
predicts vascular risk in population samples of women (25), results have been variable (4) and
the high prevalence of elevated CRP in women suggests clinical utility may be lower in women
than men (4) if CRP values are not taken in context of other risk factors by using a risk score
(6). Further follow up in the large REGARDS cohort will help clarify these questions.

To our knowledge, this is the first report of CRP concentration in stroke belt residents. This
regional difference was not explained by differences in traditional stroke risk factors including
hypertension, diabetes, and smoking, which are more prevalent in the stroke belt (12). In a
previous REGARDS report, geographic differences in stroke risk factors were predicted to
explain less than % of the increased stroke risk in that region (12). Along with the findings
here, results suggest that the higher risk of death from stroke in this region may be associated,
in part with non-traditional risk factors such as CRP.

CRP testing is being adopted in clinical practice for risk assessment for prescription of lipid-
lowering treatment to prevent first cardiovascular events (26). Information used to develop
CRP cutpoints for clinical practice was derived from selected populations (1). If CRP were
used according to current guidelines (1) and the new Framingham Vascular Risk Score applied
(to predict overall vascular risk), in non-diabetic REGARDS women with a Framingham
Vascular predicted risk of 5-20%, 48% would be potentially reclassified as higher risk and
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19% as lower risk. Among men, these percentages were 24% and 40%, respectively. Blacks
would more often be reclassified to a higher risk category than whites. More people would
move to a higher risk group considering the Framingham Coronary Score, perhaps because the
Vascular Score classifies more people at high risk. While follow up cardiovascular events are
needed to determine validity of these reclassifications in this population sample, the current
data raise important questions about the generalizability of standard CRP cutpoints among
ethnic and gender groups and across geographic region.

The Reynolds Risk Score includes assessment of traditional vascular risk factors, family history
and CRP (6,7), and like the new Framingham Vascular Score, predicts overall vascular
outcomes. Applying the Reynolds Score in non-diabetic REGARDS women not using lipid
lowering medication, 85% of 3,202 women with a 10-year predicted risk >5% by Framingham
would be reclassified to a different level of predicted risk with the Reynolds Score, with <2%
moving to a higher risk group. This pattern differs from the Women’s Health Study, the large
clinical trial population where the Reynolds Score was developed and validated (6). In that
study more women were reclassified to higher risk levels; the Reynolds Score was compared
to standard risk scoring for coronary disease, and the sample size was smaller, which may
explain the difference. Among REGARDS men, 67% of 3,542 men with a 10-year predicted
risk >5% by Framingham were reclassified to a different level with the Reynolds Score, with
only 24 men reclassified upward. In the Physicians Health Study 11, where the Reynolds Score
for men was developed and compared to standard coronary risk scoring, only 20% of 6,884
men with a traditional predicted risk 5-20% were reclassified, with 12% reclassified downward
and 8% upward (7). It is important to note that the Reynolds model was validated to predict
MI, stroke, coronary revascularization and cardiovascular mortality, while the Framingham
Vascular Score included these outcomes and the partly overlapping endpoints of angina,
coronary insufficiency, transient ischemic attack, peripheral artery disease, and heart failure.
Thus, some observed reclassification here might relate to differing predicted risks based on
this fact. Data for the Framingham coronary score, which predicts angina, recognized and
unrecognized MI, coronary insufficiency and coronary death is shown in the web table 1. The
implications of this risk reclassification in REGARDS, a cohort with different characteristics
the Women’s Health Study and Physicians Health Study Il (more ethnically diverse, lower
socioeconomic status and not clinical trial participants), require further evaluation by assessing
vascular outcomes in REGARDS.

Limitations of our study merit discussion. Importantly, we did not include prediction of
vascular events. The different risk algorithms evaluated may not be comparable for reasons
other than CRP inclusion because they predict different endpoints. Importantly, for the
reclassification of risk based on Framingham Score, we were not able to incorporate CRP into
a model that would allow re-weighting of all the risk factors since we did not assess outcomes.
Data on family history of heart disease was not yet coded for all subjects at the time of this
analysis so the Reynolds Score could not be calculated. These participants had a similar
distribution of Framingham Score as those with complete data. Strengths of this analysis
include generalizability and large sample size. We included 7,847 black participants and 11,003
women, while most previous data focused on men or primarily white populations. The cohort
was geographically dispersed so that geography could be studied. This also improves
confidence in the generalizability of our findings compared to field-center based studies on
which most previous data are based.

In conclusion, in this large population-based sample of white and black men and women there
was a higher prevalence of elevated CRP than has been observed in most other studies. Women,
blacks and those living in the stroke belt had a higher prevalence of elevated CRP. All studied
vascular risk factors and lower socioeconomic status were associated with elevated CRP, but
these did not explain the observed differences by sex, race and region. If CRP testing was
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included in vascular risk prediction algorithms in this population to alter lipid prescription
(26), larger numbers of people than previously reported, especially blacks and women, would
be reclassified to a different level of predicted vascular risk. Follow up of this cohort for clinical
outcomes will determine the significance of these findings.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Percentage with potential for risk reclassification based on CRP testing among non-diabetics
not taking lipid-lowering medications. Black bars show those with CRP >3 mg/L (black bars)
and gray bars, those with CRP <1 mg/L (gray bars). Data are shown for the Coronary (top
panel) and Vascular (bottom panel) Framingham Scores. It was not considered possible to be
reclassified to a lower level of predicted risk for those in the 0-5% category or to to a higher

level of

risk for those in the >20% category, so no gray and black bars are shown in these

categories.
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Table 1
Baseline Characteristics by Gender

Characteristic (mean (SD or frequency (%) Men (n=8077) Women (n=11003)
Age 64.6 (9.1) 63.8 (9.2)
Race, black 2882 (36%) 4965 (45%)
Region, belt 4248 (53%) 6376 (58%)
Education

< High School 767 (10%) 1239 (11%)

High School Graduate 1781 (22%) 2986 (27%)

Some College 2074 (26%) 3159 (29%)
Postmenopausal Hormone Therapy (women) NA 1599 (15%)
Current Smoking 1144 (14%) 1515 (14%)
Prehypertension / Hypertension 6333 (78%) 8283 (75%)
Impaired Fasting glucose / Diabetes 1911 (24%) 2475 (22%)
BMI, kg/m? 28.5(5.1) 29.9 (6.9)
Obesity 2556 (32%) 4723 (43%)
Cholesterol, mmol/L 4.87 (0.96) 5.21(1.0)
HDL, mmol/L 1.20 (0.36) 1.49 (0.42)
Triglyceride, mmol/L 1.52 (1.06) 1.41 (0.85)
CRP, mg/L (median, IQR) 1.6 (2.8) 2.7 (4.9)
Median Framingham 10-year Predicted Coronary Risk, % 10.9 4.3
Median Framingham 10-year Predicted Vascular Risk, % 21.6 8.6
Median Reynolds 10-year Predicted Vascular Risk, % 10.0 2.8
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Table 2

Prevalence of Elevated C-reactive Protein Concentration by Baseline Characteristics.

Characteristic (n) Median (IQR) Number (%0) Number (%0)
CRP, mg/L with with
CRP >3 mg/L CRP >10 mg/L

Age, years

45-55 (2853) 2.1(4.6) 1138 (40%)P 267 (9%)C

55-65 (7869) 2.3(4.1) 3252 (41%) 735 (9%)

65-96 (8369) 2.1(3.7) 3196 (38%) 695 (8%)
Sex

Men (8079) 1.6 (2.8) 2443 (30%)2 461 (6%)3

Women (11012) 2.7 (4.9) 5143 (47%) 1236 (11%)
Race

Black (7853) 2.8(5.1) 3769 (48%)3 990 (13%) @

White (11238) 1.8(3.2) 3817 (34%) 707 (6%)
Region

Stroke Belt (10629) 2.3(4.2) 4402 (41%)2 1004 (9%)P

Other States (8462) 20(3.7) 3184 (38%) 693 (8%)
Education

<High School (2006) 3.1(5.1) 1021 (51%)2 278 (14%)2

High School Graduate (4767) 2.4 (4.5) 2051 (43%) 489 (10%)

Some College (5233) 2.3(4.1) 2203 (42%) 482 (9%)

College Graduate (7074) 1.733.2) 2308 (33%) 448 (6%)
Postmenopausal hormone therapy (women)

Yes (1599) 33(5.1) 840 (53%)2 197 (12%)

No (9413) 2.6 (4.8) 4303 (46%) 1039 (11%)
Smoking Status

Never (9146) 2.0(3.8) 3439 (38%)2 765 (8%)2

Former (7283) 2.1(3.7) 2804 (39%) 610 (8%)

Current (2662) 3.1(5.1) 1343 (50%) 322 (12%)
Blood Pressure

Normal (<120/80) (7544) 1.6 (3.1) 2413 (329%)2 971 (6%)

Prehypertension (120-139/80-90) (1465) 2.1(3.6) 552 (38%) 115 (8%)

Hypertension (>140/90) (10082) 2.7 (4.7) 4621 (46%) 1111 (11%)
Diabetes Status

None (14698) 2.0 (3.6) 5383 (37%)2 1124 (8%)2

Impaired fasting glucose (1050) 3.1(5.1) 534 (51%) 131 (12%)

Diabetes (3343) 3.0(5.2) 1669 (50%) 442 (13%)
Obesity

None (6231) 13(25) 1596 (26%)2 324 (5%)

Overweight (5577) 1.9 (3.1) 1898 (34%) 317 (6%)

Obese (7283) 3.6 (5.6) 4092 (56%) 1056 (15%)
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Characteristic (n) Median (IQR) Number (%6) Number (%6)
CRP, mg/L with with
CRP >3 mg/L CRP >10 mg/L

Cholesterol

Normal (<5.18 mmol/L) (10836) 2.0(3.9) 4156 (38%)2 976 (9%)

Borderline (5.18-6.19 mmol/L) (5942) 2.3(4.0) 2439 (41%) 523 (9%)

High (>6.20 mmol/L) (2313) 2.5(4.0) 991 (43%) 198 (9%)
HDL cholesterol

Normal (>1.04 mmol/L men, >1.30 mmol/L 1.8(3.5) 4237 (35%)2 889 (7%)2
women) (11962)

Low (<1.04 mmol/L men, <1.30 mmol/L 2.7(4.7) 3349 (47%) 808 (11%)

women) (7129)
Triglycerides

Normal (<1.70 mmol/L) (13937) 1.9 (3.8) 5226 (38%)2 1210 (9%)
Borderline (1.70-2.25 mmol/L) (2678) 2.7 (4.2) 1214 (45%) 258 (10%)
High (>2.26 mmol/L) (2476) 2.7 (4.3) 1146 (46%) 229 (9%)
Framingham 10-Year Predicted Coronary Risk
<0-5% (6951) 1.9(3.7) 2533 (36%)2 537 (8%)
5-<10% (4416) 2.0 (3.6) 1592 (36%) 346 (8%)
10-<20% (3137) 2.2(3.7) 1241 (40%) 270 (9%)
>20% (1218) 26(3.7) 536 (44%) 98 (8%)
Framingham 10-Year Predicted Vascular Risk
<0-5% (2996) 1.7(3.3) 1009 (34%)2 214 (79%) d
5-<10% (4540) 2.2(4.3) 1849 (41%) 416 (9%)
10-<20% (6305) 2.3(4.0) 2479 (41%) 587 (9%)
>20% (5239) 2.3(3.9) 2146 (41%) 480 (9%)
Reynolds 10-Year Predicted Vascular Risk
<0-5% (2453) 2.1(3.5) 2253 (36%)2 470 (7%)
5-<10% (3172) 2.0 (3.6) 1173 (37%) 263 (8%)
10-<20% (6343) 1.8 (3.6) 947 (39%) 200 (8%)
>20% (1031) 2.7 (4.0) 489 (47%) 114 (11%)

20 <0.0001 by ANOVA
b0 =0.002 by ANOVA
%0 =0.04

41-0.003
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Table 5

Reclassification of the Framingham Vascular Risk Score by the Reynolds Vascular Risk Score in 4,767 Non-
Diabetic Women and 3,542 Nondiabetic Men not Taking Lipid Lowering Medication.

Framingham Vascular Reynolds Vascular Risk Score Category

Risk Score Category Lower Same Higher Total
Women

<5% ; 1562 (>99%) 3 (<1%) 1565
5-10% 1448 (87%) 188 (11%) 26 (2%) 1662
10-20% 1105 (82%) 216 (16%) 25 (2%) 1346
>20% 132 (68%) 62 (32%) - 194
Men

<5% . 89 (100%) 0 89
5-10% 426 (73%) 152 (26%) 8 (1%) 586
10-20% 963 (71%) 378 (28%) 16 (1%) 1357
>20% 943 (62%) 567 (38%) - 1510

1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Clin Chem. Author manuscript; available in PMC 2010 January 22.



