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ABSTRACT

Background and Objectives : The proinflammatory state is considered to be a risk factor for develop athero-
sclerosis. Recently, certain components of the metabolic syndrome have been related to inflammatory markers.
The purpose of this study was to assess the association of white blood cell (WBC) count with different com-
ponents of the metabolic syndrome (MS). Subjects and Methods : We performed this study to investigate the
relationships of white blood cell count, uric acid,and C-reactive protein (CRP) to components of metabolic
syndrome (MS), such as abdominal obesity, elevated triglyceride, low high—density lipoprotein cholesterol
(HDL), high blood pressure, and impaired fasting glucose in 3134 koreans. Results : WBC count, uric acid, and
CRP were associated with several components of MS. WBC count increased, as did the number of MS.
Conclusion : Our data suggests an association between the metabolic syndrome and WBC count. (Korean
Circulation J 2004;34(3):280-287)
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Table 1. Characteristics of study population
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Mean=SD
Total (n=3134) Men (n=1916) Women (n=1218)
Age (years) 468 = 11.2 46.1 = 10.7 47.6 £12.0
Waist circumference (cm) 80.8 = 88 842 + 7.3 755 + 83
WHR 085+ 0.07 0.89+ 0.05 0.78+ 0.06
BMI (kg/m?) 239 = 3.0 242 = 28 234 £ 33
Fasting glucose (mg/dL) 947 + 240 96.7 + 249 91.6 £223
Fasting insulin (ulU/mL) 833+ 3.46 829+ 3.46 7.99+ 3.20
Triglyceride (mg/dL) 150.4 +103.7 1654 +110.5 1267 +86.9
Total cholesterol (mg/dL) 209.3 £ 36.2 210.3 £ 360 207.8 +£36.4
HDL-cholesterol (mg/dL) 559 = 15.0 527 + 138 610 £15.6
LDL cholesterol (mg/dL) 120.1 £ 30.0 121.2 = 298 1184 +£30.3
Systolic blood pressure (mmHg) 1223 £ 17.9 121.2 = 16.5 1241 £19.7
Diastolic blood pressure (mmHg) 780 £ 11.7 77.6 £ 11.3 788 £123
hsCRP (mg/dL) 017+ 0.68 0.18+ 0.64 0.16+ 0.74
Uric acid (mg/dL) 524+ 141 593+ 1.24 415+ 0.88
WBC, X103/mm3 597+t 1.67 620t 1.69 5.62+ 1.58
Neutrophil, X 103/mm?3 330+ 1.29 340+ 129 313+ 1.26
Lymphocyte, X 103/mm3 204+ 0.55 209+ 0.55 1.95+ 0.54
Monocyte, X 103/mm3 041+ 0.15 044+ 0.16 0.36+ 0.12

WHR: waist hip ratio, BMI: body mass index, HDL: high-density lipoprotein cholesterol, LDL: low-density lipoprotein
cholesterol, hsCRP: high sensitive C-reactive protein, WBC: white blood cell

Table 2. Mean of WBC for components of the metabolic syndrome

N (=3134) WBC counts (X103 cells/mm3) p*
Waist circumference (cm)
>102 for men/>88 for women 98 6.60£2.13 <0.001
=102 for men/ =88 for women 3036 5.95+1.65
Triglyceride (mg/dL)
=150 1176 6.44+£1.77 <0.001
<150 1958 5.69+£1.55
HDL cholesterol (mg/dL)
<40 for men/<50 for women 583 6.43+£1.95 <0.001
=40 for men/=50 for women 2551 587+1.59
Blood pressure (mmHg)
=>130/85 1213 6.15+£1.62 <0.001
<130/85 1921 586*1.70
Fasting glucose (mg/dL)
>110 297 6.70+1.88 <0.001
<110 2837 5.90£1.63

= difference of the means. HDL: high density lipoprotein cholesterol, WBC counts: mean=®SD, WBC: white blood cell
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Table 3. Adjusted means and differences of WBC count
for clustered features of the metabolic syndrome

Numbers of the features* (n=3134) (Xv]vgsigﬁ;rr:jns)

0 1126 5.53+1.46

1 1047 598+1.62

2 632 6.35+1.76

3 268 6.71+£1.95

4 53 6.90+1.63

5 8 6.91+1.38

Normal 2805 5.88+1.62

MS 329 6.75+1.89

=! features of the metabolic syndrome; high waist cir-
cumference, high triglyderide, low HDL cholesterol, high
blood pressure and high fasting glucose levels; p<0.05.
WBC: white blood cell, MS: metabolic syndrome, HDL:
high density lipoprotein cholesterol
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Fig. 1. Means of WBC count for clustered features of the
metabolic syndrome. WBC: white blood cell, MTS: me-
tabolic syndrome, LYM1: lymphocyte counts.
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Table 4. Risk of features of the metabolic syndrome for quartile WBC index groups

Male

WBC groups Waste circumference G HDL cholesterol Blood pressure Fasting glucose

I: <4800 1 1 1 1 1

Il >4800 1.0 1.8 (1.3-2.4) 1.7 (1.1-2.8) 1.50.1-20) 1.8 (1.0-3.2)
<5700

lIl: >5700 1.0 2.4 (1.8-3.3) 1.7 (1.0-2.7) 1.7 1.3-2.3) 2.0 (1.1-3.5)
<6800

IV: =6800 1.0 3.8 (2.8-5.1) 3.5(22-5.5) 2.2 (1.6—3.0) 3.4 (20-59)

Female

WBC groups Waste circumference G HDL cholesterol Blood pressure Fasting glucose

I: <4800 1 1 1 1 1

Il >4800 1.3 (0.6—2.7) 1.8 (1.2-2.6) 1.3 (0.9-1.9) 1.4 (1.0-1.8) 2.0 (1.0- 4.3
<5700

lIl: >5700 2.8 (1.5-5.8) 3.1 (21-4.5) 1.8 (1.3-2.7) 1.9 (1.4-2.6) 4.1 (20— 8.4)
<6800

IV: =6800 2.8 (1.4-5.6) 3.5(24-5.1) 2.7 (1.8-3.9) 1.7 (1.2-2.4) 4.9 (2.4-10.0)

Age, BMI adjusted odd ratio. TG: triglyceride, HDL: high density lipoprotein, WBC: white blood cell counts, BMI: body

mass index

Table 5. Spearman rank correlation analysis of inflammation markers with variables of metabolic syndrome adjusted

for sex

Variable WBC Neutrophil Lymphocyte Monocyte CRP Uric acid
Waist 0.26" 0.157 0297 028" 035" 0.467
WHR 0.28" 0.19° 026" 0.33" 033" 0.54"
BMI 0.18F 009" 0.26" 0.16" 032" 0271
Fasting glucose 0.15" 0.107 0.16" 0.107 0.20" 0.15"
Fasting insulin 0.18" 0.15" 0.16" 0.147 0.16" 0177
Triglyceride 0.307 021" 0.307 0.23" 0.23" 0.33"
Total cholesterol 0.10f 0.04" 0.18F 0.06" 0.147 0.14"
HDL-cholesterol -0.26" -o0.18" -0.18" -0.17% -0.25" -0.291
LDL-cholesterol 0.08" 0.04* 0.15" 005" 0.14" 012"
Systolic blood pressure ot 0.077 0.147 0.06" 0.197 0.03
Diastolic blood pressure 017 0.06" 0.14" 006" 018" 007"

x: p<0.05, T:p<0.01. WBC: white blood cell counts, Waste: waste circumference, BMI: body mass index, WHR: waist
hip ratio, HDL: high density lipoprotein, LDL: low density lipoprotein
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