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Association between Serum Carcinoembryonic Antigen Levels within
Normal Range and Metabolic Syndrome in Korean Women Aged
>50 Years Old

Hye-Min Park, Yu-Jin Kwon, Hea-Yoon Park, Yong-Jae Lee

Department of Family Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: The objective of this study was to investigate the relationship between serum carcinoembryonic antigen (CEA)
levels and metabolic syndrome in Korean women aged >50 years old.

Methods: This cross-sectional study included a total of 3,479 individuals who underwent health check-ups between November
2006 and July 2010 at the Health Promotion Center of Gangnam Severance Hospital in Seoul. Serum CEA levels were categorized
into quartiles: Q1 (<1.0 pg/L), Q2 (1.1~1.4 pug/L), Q3 (1.5~2.1 nug/L), and Q4 (=2.2 ug/L). The odds ratio (OR) and 95%
confidence interval (CI) for metabolic syndrome were calculated using multiple logistic regression analysis after adjusting for
confounding factors across CEA quartiles.

Results: The mean CEA levels were increased in people with obesity, high blood pressure, and high plasma glucose. Compared
with the lowest CEA quartile, the OR (95% CI) for metabolic syndrome in the highest CEA quartile was 1.34 (1.03 to 1.73)
after adjusting for age, cigarette smoking, alcohol intake, regular exercise, and leukocyte count.

Conclusion: CEA was significantly related with metabolic syndrome in middle aged and elderly Korean females, and elevated
CEA levels may be a surrogate marker for metabolic syndrome.
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Table 1. Clinical characteristics of the study population
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Figure 1. Carcinoembryonic antigen (CEA) levels according to
each component of metabolic syndrome. MetS, metabolic
syndrome; TG, triglyceride; HDL, high-density lipoprotein.

according to serum carcinoembryonic antigen (CEA) quartiles

CEA quartiles (ug/L)

Q1 (£1.0) Q2 (1.1~1.4) Q3 (1.5~2.1) Q4 (=2.2) P value
N 899 783 926 871
Age (years) 56.3 (5.8) 57.1 (6.4) 57.9 (7.0) 60.2 (7.8) <0.001
Body mass index (kg/m?) 23.4 (2.9) 23.4 (2.9) 23.6 (3.0) 23.9 (3.3) 0.008
Systolic blood pressure (mmHg) 123.8 (16.2) 123.9 (16.2) 125.2 (17.0) 127.8 (17.9) <0.001
Diastolic blood pressure (mmHg) 76.4 (10.0) 76.5 (9.7) 77.2 (9.8) 78.1 (10.5) 0.002
Fasting plasma glucose (mg/dL) 94.5 (13.7) 95.1 (14.8) 96.7 (19.8) 99.6 (26.1) <0.001
Total cholesterol (mg/dL) 202.9 (35.8) 203.1 (33.9) 202.7 (34.6) 203.9 (38.9) 0.931
Triglyceride (mg/dL) 120.4 (64.5) 122.0 (67.9) 120.8 (67.1) 121.6 (63.1) 0.953
HDL-cholesterol (mg/dL) 54.8 (12.4) 55.0 (12.8) 55.7 (12.7) 56.7 (13.6) 0.026
Current smoking (%) 1.1 1.8 2.0 6.2 <0.001
Alcohol drinking (%) 27.7 26.1 26.7 29.2 0.056
Regular exercise (%) 64.7 64.6 62.7 61.2 0.458
Hypertension (%) 32.0 30.0 35.4 40.9 <0.001
Type 2 DM (%) 3.8 5.8 9.3 12.3 <0.001
Metabolic syndrome (%) 21.9 25.5 26.8 32.6 <0.001

Data are expressed as the mean (SD) or %.
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Table 2. Odds ratios and 95% confidence interval for metabolic syndrome according to serum carcinoembryonic antigen (CEA) quartiles

CEA quartiles (ug/L)

Q1 (£1.0) Q2 (1.1~1.4) Q3 (1.5~2.1) Q4 (22.2)

Metabolic syndrome

Model 1 1.00 1.22 (0.98~1.51) 1.24 (1.00~1.52) 1.72 (1.36~2.17)

Model 2 1.00 1.12 (0.90~1.41) 1.10 (0.88~1.37) 1.35 (1.02~1.69)

Model 3 1.00 1.13 (0.90~1.43) 1.12 (0.89 ~1.40) 1.34 (1.03~1.73)
Obesity

Model 1 1.00 1.05 (0.85~1.29) 1.20 (0.98~1.46) 1.48 (1.18~1.86)

Model 2 1.00 0.94 (0.75~1.17) 1.09 (0.89~1.35) 1.30 (1.04~1.55)

Model 3 1.00 0.94 (0.75~1.17) 1.10 (0.89~1.35) 1.31 (1.04~1.57)
High blood pressure

Model 1 1.00 0.99 (0.83~1.19) 1.19 (1.00~1.43) 1.78 (1.44~2.19)

Model 2 1.00 0.93 (0.76~1.14) 1.06 (0.87~1.28) 1.27 (1.00~1.60)

Model 3 1.00 0.92 (0.75~1.12) 1.05 (0.86~1.27) 1.37 (1.00~1.61)
High glucose

Model 1 1.00 1.11 (0.89~1.38) 1.20 (0.98~1.48) 1.83 (1.44~2.31)

Model 2 1.00 0.96 (0.76~1.21) 1.09 (0.87~1.35) 1.34 (1.04~1.74)

Model 3 1.00 0.98 (0.77~1.23) 1.11 (0.89~1.38) 1.36 (1.04~1.76)
High triglyceride

Model 1 1.00 1.16 (0.93~1.44) 0.04 (0.84~1.29) 1.35 (1.05~1.74)

Model 2 1.00 1.09 (0.89~1.38) 0.96 (0.76~1.20) 1.12 (0.85~1.48)

Model 3 1.00 1.09 (0.86~1.38) 0.97 (0.76~1.22) 1.13 (0.86~1.50)
High HDL-cholesterol

Model 1 1.00 1.11 (0.92~1.33) 0.89 (0.75~1.08) 0.87 (0.69~1.08)

Model 2 1.00 1.08 (0.89~1.32) 0.84 (0.69~1.02) 0.80 (0.63~1.02)

Model 3 1.00 1.09 (0.89~1.33) 0.84 (0.69~1.03) 0.82 (0.64~1.03)

Model 1: unadjusted; Model 2: adjusted for age, cigarette smoking, alcohol intake, and regular exercise; Model 3: adjusted for age,

cigarette smoking, alcohol intake, regular exercise, and leukocyte count.
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