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Background: Recent studies have shown that nonalcoholic fatty liver disease (NAFLD) is associated with higher levels of high sensitivity C-reactive
protein (hs-CRP), a predictor of increased risk of developing cardiovascular disease. The aim of this study was to investigate the relationship between
NAFLD and hs-CRP in healthy adults.

Methods: Among 13,709 participants aged 20 years and over who underwent a health check-up between March 2016 and February 2017 at a health
promotion center, we studied 849 participants without underlying medical conditions, excessive alcohol consumption, or serum hs-CRP level >5.
The subjects were divided into three groups according to the tertiles of serum hs-CRP levels.

Results: Compared with control group, the mean level of serum hs-CRP was higher in the NAFLD group (0.60 and 1.11 mg/L, respectively, P-value
<0.001). The proportion of participants with NAFLD in the first, second, and third tertiles was 5.8%, 22.7%, and 42.9%, respectively (P-value<0.001).
When compared with the lowest tertile group, the adjusted odds ratios for NAFLD in the middle and highest tertile groups were 2.557 (95%
confidence interval [Cl], 1.317-4.965) and 2.771 (95% Cl, 1.420-5.408), respectively.

Conclusion: We found that NAFLD was significantly related to serum hs-CRP in healthy adults. This result was still significant after adjusting for age, sex,
body mass index, waist circumference, fasting blood glucose, systolic and diastolic blood pressures, and triglyceride and high-density lipoprotein
cholesterol levels.
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Table 1. Baseline characteristics of study subjects
Variable Value

Age (y) 39.61+7.99
Sex

Male 303 (35.7)

Female 546 (64.3)
Smoking

Non smoker 651 (76.7)

Ex-smoker 105 (12.4)

Current smoker 93 (11.0)
Body mass index (kg/m?) 22.92+3.23
Waist circumference (cm) 75.96+9.53
Systolic blood pressure (mmHg) 112.19+10.47
Diastolic blood pressure (mmHg) 68.94+7.79
Fasting plasma glucose (mg/dL) 88.98+8.50
HbA1c (%) 5.35+0.31
LDL-cholesterol (mg/dL) 127.96+32.03
Total cholesterol (mg/dL) 192.36%33.12
Triglyceride (mg/dL) 102.91463.01
HDL-cholesterol (mg/dL) 58.87+15.43
AST (U/L) 19.17+£8.25
ALT (U/L) 18.71+£16.28
y-GT (IU/L) 18.49+17.00
Uric acid (mg/dL) 4761134
Fatty liver

Yes 207 (24.4)

No 642 (75.6)
hs-CRP (mg/L) 0.73+0.89

Values are presented as meanzstandard deviation or number (%).

HbA1c, hemoglobin A1c; LDL, low density lipoprotein; HDL, high density lipo-
protein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; y-GT,
gamma-glutamyl transpeptidase; hs-CRP, high sensitivity C-reactive protein.
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Figure 1. The mean hs-CRP levels according to NAFLD and each com-
ponent of metabolic syndrome. hs-CRP, high sensitivity C-reactive pro-
tein; NAFLD, nonalcoholic fatty liver disease; HDL, high density lipo-
protein.
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3. @& hs-CRP X|0] M2 M| 2 2t 44X EY 4. 83 hs-CRP X|0] M2 H|ATSH X|WZHEIEHO| W X}H|
@A hs-CRP 2|7} 71 -2 A 9loll A 71 =2 A&7t @3 hs-CRP T2 AIEAE 7122 T off AES, A3
A9 Al 2+ B|StGS o, A 28 Bl HE2 24 5.8%, o H|FFE/ ATHASH] WA= ZHZ} 4.787 (95% confidence
22.7%, 42.9%%2 ANEo| A 7 Pt A3ELJolA 7P =9 th interval [CI], 2.661-8.612), 12.275 (95% CI, 6.935-21.727)%t}. 21, 4]
(P-value<0.001). EZF A3Eol A FARF] Hlgo] 7H =343, B H, AEFAE, e, 35EY, 57 B S84, e

o ALFA, ofeEd, 571 B, ol] BY, 3 5E%, 99 AP FHAHEY udHeE B & wA|e 47 2,557
0-5.40:

AL SAREL & ZYAEHE, AUE X]DP ZYrHEE 7H (9% ClI, 1.317-4.965), 2.771 (95% ClI, 1.420-5.408)°] ATH(Table 3).
E%oH Bt 1UE AT FHAEE2 7 Wt TH(Table 2).
Table 2. Clinical characteristics of subjects according to serum high sensitivity C-reactive protein (hs-CRP) tertiles
' Serum hs-CRP tertiles (mg/L)
Variable P-value
1st (0-0.26) 2nd (0.27-0.59) 3rd (0.60-5.00)
Number 260 300 289
Age (y) 38.7£7.6 40.1£8.2 39.9+8.1 0.092
Sex <0.001
Male 66 (25.4) 110 (36.7) 127 (43.9)
Female 194 (74.6) 190 (63.3) 162 (56.1)
Smoking 0.001
Non smoker 218 (83.8) 234 (78.0) 199 (68.9)
Ex-smoker 20(7.7) 33(11.0) 52 (18.0)
Current smoker 22 (8.5) 33(11.0) 38(13.1)
Body mass index (kg/m?) 212423 227428 247435 <0.001
Waist circumference (cm) 712471 75.148.6 81.249.8 <0.001
Systolic blood pressure (mmHg) 109.6+£9.9 111.5£10.1 115.2£10.7 <0.001
Diastolic blood pressure (mmHg) 67.5£7.5 68.417 4 70.848.1 <0.001
Fasting blood glucose (mg/dL) 87.6x7.4 88.9+8.3 90.3194 0.001
HbA1c (%) 53+0.3 53+0.3 54+0.3 <0.001
LDL-cholesterol (mg/dL) 118.027.5 128.9+30.2 135.9+35.2 <0.001
Total cholesterol (mg/dL) 185.4+28 4 194.6+£32.7 196.4+36.4 <0.001
Triglyceride (mg/dL) 81.8+39.7 98.8+54 4 126.2+79.0 <0.001
HDL-cholesterol (mg/dL) 65.0£15.0 60.2+15.8 52.0£12.4 <0.001
AST (IU/L) 18.0£9.1 18.7£6.8 20.7£8.6 <0.001
ALT (U/L) 14.5£12.0 17.7£15.1 235193 <0.001
v-GT (IU/L) 13.6£11.1 17.0£13.2 24522 4 <0.001
Uric acid (mg/dL) 42411 48+13 5214 <0.001
Fatty liver <0.001
Yes 15 (5.8) 68 (22.7) 124 (42.9)
No 245 (94.2) 232 (77.3) 165 (57.1)

Values are presented as number (%) or meantstandard deviation.

HbA1c, hemoglobin Alc; LDL, low density lipoprotein; HDL, high density lipoprotein; AST, aspartate aminotransferase; ALT, alanine aminotransferase; y-GT, gamma-
glutamyl transpeptidase.

P-values were calculated by one way ANOVA test or chi-square test.

Table 3. The odds ratio (OR) and 95% confidence interval of nonalcoholic fatty liver disease according to serum high sensitivity C-reactive protein
(hs-CRP) tertiles

Serum hs-CRP tertiles (mg/L)

1st (0-0.26) 2nd (0.27-0.59) 3rd (0.60-5.00)
Unadjusted OR 1.00 4787 (2.661-8.612)° 12.275 (6.935-21.727)°
Adjusted OR® 1.00 2.557 (1.317-4.965) 2.771 (1.420-5.408)¢

Values are presented as OR (95% confidence interval).

2Adjusted for age, sex, body mass index, waist circumference, fasting blood glucose, systolic blood pressure, diastolic blood pressure, triglyceride and high density lipo-
protein-cholesterol. ®P-value<0.001. ‘P-value=0.006. ‘P-value=0.002.

P-values were calculated by logistic regression analysis.
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