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C-reactive Protein and Carotid Intima-media Thickness
in a Population of Middle-aged Koreans
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Department of Preventive Medicine, Yonsei University College of Medicine
Objectives : This study was performed to evaluate the Results : Mean carotid IMT values from the lowest to
relationship between C-reactive protein (CRP) and carotid highest quartile of CRP were 0.828, 0.873, 0.898, and
intima-media thickness (carotid IMT) in a population of 0.926 mm for women (p for trend<0.001), and 0.929, 0.938,
middle-aged Koreans. 0.949, and 0.979 mm for men (p for trend=0.032),
Methods : A total of 1,054 men and 1,595 women (aged respectively. After adjustment for major cardiovascular risk
40-70 years) from Kanghwa County, Korea, were chosen factors, the relationship between CRP and carotid IMT was
for the present study between 2006 and 2007. We significant in women (p for trend=0.017), but not in men (p
measured high-sensitivity CRP and other major for trend=0.798). Similarly, adjusted odds ratio of increased
cardiovascular risk factors including anthropometrics, blood IMT, defined as the sex-specific top quartile, for the highest
pressure, blood chemistry, and carotid ultrasonography. versus lowest CRP quartiles was 1.55 (95% Cl=1.06-2.26)
Health related questionnaires were also completed by each in women, but only 1.05 (95% CI=0.69-1.62) in men.
study participant. Carotid IMT value was determined by the Conclusions : CRP and carotid IMT levels appear to be
maximal IMT at each common carotid artery. The directly related in women, but not in men.
relationship between CRP level and carotid IMT was
assessed using multiple linear and logistic regression J Prev Med Public Health 2009;42(1):29-34
models after adjustment for age, body mass index,
menopause (women), systolic blood pressure, total/HDL Key words : Atherosclerosis, Carotid intima-media
cholesterol ratio, triglyceride level, fasting glucose, thickness, C-reactive protein
smoking, and alcohol consumption.
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Table 1. General characteristics of study participants
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Variables Men (n=1054) Women (n=1,595)
Age,yr 560 + 820 547 +8.16
Body mass index, kg/m* 243 +287 248 +324
Waist circumference, cm 868 + 748 871 + 866
Systolic blood pressure, mmHg 1226 + 1721 1196 + 1846
Diastolic blood pressure, mmHg 786 +993 727 £1025
Total cholesterol, mg/dL 1913 + 3247 2002 + 3568
HDL cholesterol, mg/dL 419 +10.14 449 +1049
Triglyceride, mg/dL 1608 + 11701 1330 + 8051
Fasting glucose, mg/dL 983 +20.13 943 + 1861
Carotid IMT, mm 095 +0.28 088 +022
hs-CRP, mg/dL. 0.75[041-1.58] 0.67[0.35-1.35]
Alcohol drinker 800(759) 503 (31.6)
Past smoker 358 (34.0) 3321
Current smoker 365 (34.7) 23(14)
Hypertension 374 (355) 532(334)
Diabetes 101 (9.6) 148(93)
Metabolic Syndrome 333(316) 721 (452)

HDL: high-density lipoprotein, IMT: intima-media thickness, hs-CRP: high-sensitivity C-reactive protein,
Data are expressed as mean + SD, median [inter-quartile range], or number (%)

Table 2. Associations between hs-CRP level and conventional cardiovascular risk factors in men

hs-CRP quartile
Variables I (n=269) I@=261) II@26l) IV @=263) P-vaue pfortrend
006-041 mg/dL 042-0.75 mg/dL 076 - 158 mg/dL. 159-9.99 mg/dL.

Age,yr 552 +8.11 556 +830 560 +825 573 +806 0026 0.004
Waist circumference, cm 84.1 +754 868 +678 871 +7.17 89.1 +752 <0001 <0001
Body mass index, kg/m* 234 +288 242 +262 244 +276 250 +301 <0001 <0001
Systolic blood pressure, mmHg 1190 + 1574 1230 + 1735 1230 +1694 1254 +1820 <0001 <0001
Diastolic blood pressure, mmHg 759 +944 794 +1020 796 +952 796 +1011 <0001 <0001
Total/HDL cholesterol ratio 443 + 106 476 +116 480 +120 512 +131 <0001 <0001
Triglyceride, mg/dL. 1275 +70.76  160.1 +9603 1679 + 12163 1884 +15532 <0001 <0001
Fasting glucose, mg/dL 947 +1500 990 +2051 984 +18.19 1013 +2509 0.002 0001
Carotid IMT, mm 093 +026 094 +023 095 +033 098 +027 0.153 0032
Alcohol drinker, % 721 747 789 780 0239 0065
Past smoker, % 305 364 339 380 0002 <0001
Current smoker, % 290 314 369 3838

Hypertension, % 27 349 395 452 <0001 <0001
Diabetes, % 71 103 92 118 0300 0.107
Metabolic Syndrome, % 182 322 34.1 922 <0001 <0001

HDL: high-density lipoprotein, IMT: intima-media thickness, hs-CRP: high-sensitivity C-reactive protein,
Data are expressed as mean + SD, median [inter-quartile range], or number (%)

Table 3. Associations between hs-CRP level and conventional cardiovascular risk factors in women

hs-CRP quartile
Variables I(m=411) T (@©=391) T (@=401) IV @=392) P-value pfortrend
005-035 mg/dL 036-067mgdL 068135 mgldL 136-9.85 mgdL

Age,yr 5184787 5444820 561786 567 +78 <0001 <0001
Waist circumference, cm 833 +800 871 +743 893 +857 912 +858 <0001 <000l
Body mass index, kg/m? 14264 2444281 2534311 2634348 <0001 <0001
Systolic blood pressure, mmHg 1158 + 1785 1179 + 1766 1232 + 1854 1216 + 1887 <0001 <0001
Diastolic blood pressure, mmHg 710 + 1062 723 +989 744 +982 733 +1038 <0001 <0001
TotalHDL cholesterol ratio 420 +096 457 +105 476+ 113 503 +120 <0001 <0001
Triglyceride, mg/dL 1012 + 5412 1346 +7397 1413 +7925 1563 +9894 <0001 <0001
Fasting glucose, mg/dL 899 + 1274  935+1625 955 +2063 985 +2243 <0001 <0001
Carotid IMT, mm 0834019  087+020 090 +02 093 +025 <0001 <0001
Alcohol drinker, % 356 317 312 276 0.109 0017
Past smoker, % 07 15 05 31 0013 0754
Current smoker, % 32 10 18 23

Hypertension, % 338 302 387 411 0001 <0001
Diabetes, % 49 87 87 151 <0001 <0001
Metabolic Syndrome, % 243 43 534 59.7 <0001 <0001

HDL.: high-density lipoprotein, IMT* intima-media thickness, hs-CRP: high-sensitivity C-reactive protein,
Data are expressed as mean + SD, median [inter-quartile range], or number (%)
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Table 4. Relationship between hs-CRP levels and carotid IMT

Unadjusted Age-adjusted Multivariate-adjusted
hs-CRP quartile
Mean IMT, mm p-value Mean IMT, mm p-value Mean IMT, mm p-value
Men
Quartile I 0929 Reference 0937 Reference 0949 Reference
Quartile IT 0938 0637 0943 0.744 0943 0589
Quartile ITT 0949 0515 0947 0752 0945 0897
Quartile IV 0979 0025 0967 0.149 0955 0.738
P for trend 0032 0.186 0.798
Women
Quartile I 0.828 Reference 0.851 Reference 0.861 Reference
Quartile IT 0873 0001 0875 0038 0882 0.143
Quartile ITT 0.898 <0001 0.888 0.006 0.881 0249
Quartile IV 0926 <0.001 0911 <0.001 0901 0013
P for trend <0.001 <0001 0017

IMT: intima-media thickness, hs-CRP: high-sensitivity C-reactive protein,
“Adjusted for age, body mass index, menopause (women), systolic blood pressure, total/HDL cholesterol ratio, triglyceride,

fasting glucose, cigarette smoking, and alcohol consumption.

Table 5. Relationship between hs-CRP levels and the risk of high carotid IMT values (highest quartile,
men > 1.03 mm, women > 0.95 mm)

. Unadjusted odds ratio Age-adjusted odds ratio Multivariate-adjusted
s CRP quartie (95% CI) (95% CI) odds ratio (95% CT)
Men
Quartile I 100 100 100
Quartile IT 1.06 (0.71-1.59) 1.03 (0.68-1.56) 095 (0.62-1.46)
Quartile IT 093 (0.62-140) 087(0.57-133) 0.79(051-122)
Quartile IV 151(103-222) 1.33(0.89-1.98) 1.05(0.68-1.62)
p for trend 0063 0259 0999
‘Women
Quartile I 100 100 100
Quartile IT 158 (1.12-2.22) 131(092-1.87) 129 (0.89-1.86)
Quartile III 194(1.39-2.71) 146(103-207) 124(0.85-1.79)
Quartile IV 256 (184-3.55) 187(133-263) 1.55 (106-2.26)
p for trend <0001 0001 0036

“Adjusted for age, body mass index, menopause (women), systolic blood pressure, total/HDL cholesterol ratio, triglyceride,

fasting glucose, cigarette smoking, and alcohol consumption
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