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Association between Carotid Intima-Media Thickness, Brachial-Ankle Pulse
Wave Velocity and Carcinoembryonic Antigen in Female Non-smokers
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Background: Carcinoembryonic antigen (CEA) is a serologic tumor marker also increased in benign conditions such as
cigarette smoking or inflammatory diseases. Recent studies reported CEA may be associated with carotid atherosclerosis
and metabolic syndrome. We have investigated the relationship between the CEA levels and carotid intima-media
thickness (IMT) and brachial-ankle pulse wave velocity (PWV) in healthy female non-smokers.

Methods: A total of 124 healthy female non-smokers were analyzed with a questionnaire, anthropometric measurements,
blood tests, IMT, and PWV measurements. The association between CEA, IMT, and PWV was investigated by using trend
analysis according to CEA quartiles. The independent relationship between CEA, IMT, and PWV was assessed with
multiple regression analysis after adjustment for confounding factors.

Results: IMT and PWV increased with increasing quartiles of serum CEA levels (P for trend <0.05). IMT showed a significant
difference between the 1st quartile and 4th quartile of serum CEA levels (P<0.01). PWV showed a significant difference
between the 1st quartile, 2nd quartile with 4th quartile (P<0.01). In addition, serum CEA demonstrated a significant
independent relationship with IMT ($=0.054, P=0.008), but no significant relationship was observed between serum CEA
level and PWV.

Conclusion: In healthy female non-smokers, serum CEA level was independently associated with IMT, which is a marker
for atherosclerosis. Our findings indicate that CEA may be a new candidate biomarker for the prediction of risk associated
with cardiovascular disease, as well as a tumor marker.
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Table 1. Clinical characteristics of subjects
CEA
Characteristic P-value
Q1 (n=37) Q2 (n=29) Q3 (n=30) Q4 (n=28)
Age (y) 39.4+8.8 45.5+8.7 47.949.0 51.5£10.1 <0.01
Adiposity index
Body mass index (kg/m?) 23.445.2 22.942.7 23.943.2 23.5+3.2 0.56
Waist (cm) 73.2£11.5 72.1+6.0 75.3£7.7 74.3£7.1 0.34
Body fat (%) 30.1£6.4 29.3+4.3 30.2+5.0 29.74£5.0 0.95
Alcohol drinking 12 (32.4) 8(27.6) 8 (26.7) 9 (32.1) 0.93
Regular exercise 6(16.2) 6 (20.7) 6 (20.0) 8(28.6) 0.69
Systolic blood pressure (mm Hg) 117.9+16.0 118.5+12.9 122.1+20.9 128.3+19.3 0.01
Diastolic blood pressure (mm Hg) 66.4+9.6 69.0+8.5 71.5+12.8 72.9+12.0 0.04
Fasting glucose (mg/dL) 84.4+8.7 85.6x17.0 86.2+8.5 87.4£10.7 0.54
Total cholesterol (mg/dL) 172.9431.2 178.4+33.0 181.1+39.4 205.8+38.1 0.36
Triglyceride (mg/dL) 114.6+96.2 118.5+12.9 99.3+£50.0 115.0+55.4 0.37
High density lipoprotein cholesterol (mg/dL) 54.4+13.6 52.9+14.7 59.5+12.5 53.2+15.2 0.15
Low density lipoprotein cholesterol (mg/dL) 97.2+27.9 105.3+28.2 112.8+40.8 123.5+36.3 0.07
High-sensitivity C-reactive protein (mg/mL) 0.12+0.12 0.08+0.07 0.09+0.09 0.14+0.36 0.51
CEA (ng/mL) 0.36+0.16 0.86+0.16 1.23+0.11 1.99+0.41

Values are presented as mean+SD or number (%). P-values were calculated using a trend test or the chi-square test. CEA Q1: <0.58 ng/mL,

Q2:0.59-1.07 ng/mL, Q3: 1.08-1.39 ng/mL, Q4: >1.40 ng/mL.
CEA: carcinoembryonic antigen.
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Figure 1. Intima medial thickness (IMT) and pulse wave velocity (PWV) by carcinoembryonic antigen (CEA) quartiles. The IMT and PWV
levels increased gradually according to the mean CEA level (P for trend <0.05). (A) IMT showed significant difference between 1st quartile
and 4th quartile of serum CEA levels (P<0.01). (B) PWV showed significant difference between 1st quartile, 2nd quartile with 4th quartile
(P<0.01). CEA Q1: <0.58 ng/mL, Q2: 0.59-1.07 ng/mL, Q3: 1.08-1.39 ng/mL, Q4: >1.40 ng/mL. *P-values (P<0.01) were calculated using a

one-way analysis of variance test.

Table 2. Multiple regression analysis to identify independent
relationships between carcinoembryonic antigen and IMT, PWV
(n=124)

Variable Beta SE P-value
IMT
Model 1 0.056 0.019 0.004
Model 2 0.059 0.020 0.004
Model 3 0.054 0.020 0.008
PWV
Model 1 48.358 27.086 0.076
Model 2 55.527 28.266 0.051
Model 3 39.711 24.507 0.108

Model 1: adjusted for age; model 2, adjusted for age, alcohol intake,
exercise, menopause status; model 3: adjusted for age, alcohol
intake, exercise, menopause status, body mass index, mean blood
pressure, total cholesterol, triglyceride, high density lipoprotein
cholesterol, glucose.

IMT: intima medial thickness, PWV: pulse wave velocity.
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