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Association Between White Blood Cell Count and NK Cell
Activity and Effect Modification by Abdominal Obesity:
A Cross—Sectional Study in a Health Screening Cohort
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Background: White blood cell (WBC) count is a widely used marker of systemic in-
flammation. Chronic low—grade inflammation has been implicated in impaired natural
killer (NK) cell function. However, factors modifying this relationship remain unclear.
Because abdominal obesity is associated with chronic inflammation, it may be a key
modifier. This study examined whether abdominal obesity modifies the association
between WBC count and NK cell activity.

Methods: This cross—sectional, single—center study included 1,646 adults who un-—
derwent health examinations at Yongin Severance Hospital, Korea (2017—2024). NK
cell activity was measured using the NK Vue® Kit. Abdominal obesity was defined
as waist circumference 290 cm in men and =285 cm in women. Multivariable logis—
tic regression analysis was performed, adjusting for age, sex, and body mass index
(BMI). Restricted cubic spline analysis was used to assess the dose—response rela—
tionship. Effect modification was evaluated using interaction terms (P for interaction
<0.10).

Results: Higher WBC count was associated with low NK cell activity (odds ratio
[OR] 1.25, P<0.001), with a monotonically increasing dose—response relationship
(P for nonlinearity = 0.689). In stratified analyses, the association was stronger in
the non-abdominal obesity group (Q4 OR 2.73, P<0.001) than in the abdominal
obesity group (Q4 OR 2.14, P = 0.030), with evidence of interaction (P for interac—
tion = 0.096). BMI-defined obesity showed no significant interaction (P = 0.496).
Conclusion: Higher WBC count was associated with low NK cell activity in a health
screening cohort. This association was attenuated in individuals with abdominal obe-
sity, suggesting that abdominal obesity may modify the relationship between sys-
temic inflammation and NK cell function.
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H 1. Baseline characteristics by abdominal obesity

Non-abdominal obesity

Abdominal obesity

Variable Overall (N = 1,646) (N=1187) (N = 450) P-value
Age (years) 527+115 51.8+11.3 55.1+11.8 <0.001
Sex <0.001

Male 835 (50.7%) 525 (44.2%) 310 (67.5%)
Female 811 (49.3%) 662 (55.8%) 149 (32.5%)

BMI (kg/m?) 246+3.8 231128 286+34 <0.001
Waist circumference (cm) 82.1+10.8 772+75 94.7+73 <0.001
Systolic BP (mmHg) 122.6+13.8 1212+ 141 126.1+12.5 <0.001
Diastolic BP (mmHg) 75.7+10.3 75.0+10.2 774 +10.6 <0.001
Glucose (mg/dL) 103.1+£21.6 100.5£19.9 109.7 £24.3 <0.001
HbA1c (%) 5810.7 56£06 6.0£08 <0.001
Total cholesterol (mg/dL) 188.5+42.4 191.0£40.3 182.1+46.6 <0.001
LDL (mg/dL) 123.0 £39.1 124.3+379 119.6 £42.1 0.039
HDL (mg/dL) 57.2+£15.7 59.8+15.8 50.5£13.0 <0.001
TG (mg/dL) 121.6+£81.0 111.0£76.2 149.0£86.3 <0.001
LDH (IU/L) 205.9 +55.0 203.4+51.8 212.6+62.3 0.014
AST (IU/L) 2914143 27.7+£13.2 32.7+16.2 <0.001
ALT (IU/L) 27.9+20.6 247+£17.3 36.3+25.7 <0.001
GGT (IU/L) 35.4+458 31.9+46.6 4451422 <0.001
CRP (mg/L) 13+22 12+23 15£20 0.023
WBC (x10°/uL) 58+17 5616 6.1%18 <0.001
Neutrophil (x10°/uL) 32+13 31+£13 34+14 <0.001
Neutrophil (%) 53.7+9.0 536%9.2 54.1+84 0.255
Hemoglobin (g/dL) 144+15 143+14 148+ 15 <0.001
Platelet (x10°/uL) 254.7 +56.5 254.4 +56.7 2555+56.3 0.717
NK cell activity (pg/mL) 1,138.0+777.0 1,126.1 +793.6 1,168.8 + 732.3 0.301

Continuous variables: mean t+ SD; categorical variables: n (%). Abdominal obesity was defined as waist circumference >90 c¢cm in men and >85 cm in

women.

Abbreviations: BMI, body mass index; BP, blood pressure: HbAlc, glycated hemoglobin; LDL, low-density lipoprotein cholesterol; HDL, high—-density
lipoprotein cholesterol; TG, triglycerides; LDH, lactate dehydrogenase; AST, aspartate aminotransferase; ALT, alanine aminotransferase; GGT, y-glutamyl
transferase; CRP, C-reactive protein; WBC, white blood cell; NK, natural killer.

H 2. Odds ratios for low NK cell activity by WBC count quartile and
as a continuous variable

WBC quartile .

(x10°/L) OR (95% ClI) P-value P for trend
01(2.28,4.65) Ref <0.001
Q2 (4.65,5.53) 1.07 (0.77,1.47) 0.692
03 (5.53,6.61) 1.51(1.10, 2.07) 0.010
04 (6.61,16.5) 2.50(1.83, 3.43) <0.001

WBC continuous 1.25(1.17,1.33) <0.001

Adjusted for age, sex and BMI, Low NK cell activity was defined as NK cell
activity <500 pg/mL.

Abbreviations: OR, odds ratio; Cl, confidence interval; WBC, white blood
cell.
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13 1. Restricted cubic spline (RCS)
analysis of the association between
white blood cell (WBC) count and the
odds of low natural killer (NK) cell activity
(NK cell activity <500 pg/mL). The solid
line represents the estimated odds ratio
(OR) and the shaded area represents the
95% confidence interval (Cl). The vertical
dashed line indicates the reference value
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Variable OR (95% CI) P-value
Abdominal obesity
Q1 (2.28-4.65) Ref
Q2 (4.65-5.53) 1.21 (0.58-2.57) 0.612
Q3 (5.53-6.61) 1.89 (0.96-3.86) 0.072
Q4 (6.61-16.5) 2.14 (1.09-4.35) 0.030
Non-abdominal obesity
Q1 (2.28-4.65) Ref
Q2 (4.65-5.53) 1.04 (0.72-1.49) 0.838
Q3 (5.53-6.61) 1.41 (0.98-2.02) 0.062
Q4 (6.61-16.5) 2.73 (1.91-3.92) <0.001

P for interaction = 0.096

12 4. Odds ratios (OR) for low NK cell

—_—y activity according to white blood cell
(WBC) count quartiles, stratified by ab-
' dominal obesity status. Q1 was used as
a the reference group. Models were ad-
A . .
justed for age, sex, and body mass index
—a—
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