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Diagnostic value of lipid metabolic profile in gouty arthritis and its correlation with inflammation and renal function

ZHANG Yu"2, ZHANG Mengyu', MIN Wenwen', LIANG Siyu', WANG Ying', WAN Lei"?>*" (Department of Rheumatology, First
Affiliated Hospital of Anhui University of Chinese Medicine , Hefei 230031, China;’First Clinical Medical College, Anhui University of
Chinese Medicine ;’Key Laboratory of Xin'an Medicine , Ministry of Education ; Corresponding author , E-mail :yxwanlei@163.com)
Abstract:  Objective To investigate alterations in the lipid metabolic profile of patients with gouty arthritis (GA) and analyze the
correlation of this profile with inflammation and renal function indicators. Methods A total of 88 GA patients admitted to the depart-
ment of rheumatology in the First Affiliated Hospital of Anhui University of Chinese Medicine from October 2023 to October 2024 were
selected as the study subjects, and 60 healthy individuals undergoing physical examinations during the same period served as the controls.
The levels of triglyceride (TG) , total cholesterol (TC) , high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein choles-
terol (LDL-C) , apolipoprotein-A1(Apo-A1) , apolipoprotein-B (Apo-B) , high-sensitivity C-reactive protein (hs-CRP) , procalcitonin
(PCT) , interleukin-6 (IL-6) , serum amyloid A (SAA), erythrocyte sedimentation rate (ESR) , uric acid (UA) , blood urea nitrogen
(BUN), and creatinine(Cr) were measured in both two groups. The t-test and rank-sum test were used to compare differences between
groups. The diagnostic value of lipid indicators for GA was evaluated using ROC curves. Spearman correlation analysis, multiple linear
regression, and association rule analysis were employed to explore the correlations between lipid indicators and inflammation and renal
function indicators. Results The levels of TG, TC, LDL-C, and Apo-B in GA group were significantly higher than those in control
group, while the levels of HDL-C and Apo-A1l were significantly lower (all P<0.01). ROC analysis revealed that each lipid indicator
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had certain diagnostic value for GA, and the combined indicators exhibited a larger area under the curve (AUC) and higher sensitivity
than any single indicator (?<0.01). The GA patients with hyperuricemia showed higher TG and lower HDL-C and Apo-A1 levels than
GA patients with normouricemia (P<0.05). Correlation analysis demonstrated that TG was positively correlated with hs-CRP, UA, and
BUN in GA patients(P<0.05) ; Apo-A1l was negatively correlated with hs-CRP, 1L-6, ESR, UA, and BUN(P<0.05) ; and Apo-B was
positively correlated with UA (P<0.05). Association rule analysis indicated that elevated TG was closely associated with increased hs-
CRP, SAA, and UA; elevated TC was associated with increased hs-CRP ; decreased HDL-C and Apo-A1l were associated with
increased hs-CRP, SAA, and UA; and elevated Apo-B was associated with increased hs-CRP and UA. Multiple linear regression
analysis showed that TG was an independent positive factor for hs-CRP, UA, BUN and Cr(P<0.05) ; Apo-Al was an independent
negative factor for IL-6 and ESR(P<0.05) ; and Apo-B was an independent positive factor for UA and Cr(P<0.05). Conclusion GA
patients exhibit dysregulation of the lipid profile, characterized by elevated levels of TG, TC, LDL-C, and Apo-B, and reduced levels of
HDL-C and Apo-Al, indicating the presence of lipid metabolism disorder. The lipid metabolic profile composed of these indicators shows
significant correlations with inflammatory and renal function markers, suggesting it can be a serum biomarker for the diagnosis of GA.
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Table 1 Comparison of blood lipid levels between GA group and control group

15 TG (mmol/L) TC(mmol/L.)  HDL-C(mmol/L) LDL-C(mmol/L)  Apo-Al(g/L) Apo-B(g/L)
GA %l 1.59(1.21,2.45)  5.31(4.52,6.33)  1.13(0.92,1.36) 3.58+0.80  1.15(0.99,1.29) 1.33(1.13,1.56)
XHALL 1.18(1.04,1.49) 4.94(422,531) 1.33(1.19,1.43) 3.10+0.59  1.38(1.27,1.44) 1.09(0.89,1.25)
iz -4.55 -3.15 -3.81 4.20 -6.43 -5.19
P 0.000 0.002 0.000 0.000 0.000 0.000
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Table 2 Diagnostic efficiency of blood lipid indicators for gouty arthritis

S R UM (%) Festk(%)  AUC 95% CI P
TG 1.720 mmol/L, 44.32 98.33 0.721  0.640~0.802  <0.01
TC 5.605 mmol/L 44.32 96.67 0.653  0.565~0.740  <0.01
HDL-C 1.055 mmol/L, 45.45 98.33 0.685  0.600~0.770  <0.01
LDL-C 3.905 mmol/L 35.23 95.00 0.673  0.588~0.758  <0.01
Apo-Al 1.305 g/L. 78.41 75.00 0.812  0.743~0.881  <0.01
Apo-B 1.385 g/l 45.45 96.67 0752 0.675~0.829  <0.01
TG+TC+HDL-C+LDL-C+Apo-Al+Apo-B  0.480 90.90 81.70 0.906  0.857~0.955  <0.01
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Figure 2 Comparison of lipid profiles among GA patients stratified by serum uric acid level
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Table 3 Correlation analysis of blood lipid levels with inflammatory and renal function indicators in GA patients
= TG TC HDL-C LDL-C Apo-Al Apo-B
fatn
r, P r, P r, P r, P r, P r, P
hs-CRP 0.434  0.000 0.009 0.933 -0.078 0.469 0.032  0.770  -0.382  0.000 0.079  0.462
PCT -0.098 0363 -0.119 0.268 -0.061 0572 -0.062 0.566 -0.097 0.368 0.155 0.150
IL-6 0.155 0.150 -0.142 0.186 -0.070 0.514 -0.073 0.497 -0.294 0.005 0.171  0.111
SAA -0.121 0.260  -0.038 0.727 0.019 0.859 -0.058 0.593 -0.152 0.158 -0.022 0.842
ESR -0.143 0.184 -0.009 0934 -0.019 0860 -0.019 0.857 -0.235 0.028 0.109 0.310
UA 0.382  0.000 -0.039 0.715 -0.097 0.367 0.018 0.871  -0.297 0.005 0.279  0.008
BUN 0.278 0.009 -0.143 0.183 -0.121 0.262 -0.123 0.255 -0.239 0.025 0.178  0.098
Cr 0.160 0.135 -0.161 0.135 -0.131 0.226 -0.136 0.205  -0.181 0.091 0.155 0.149
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Figure 3 Heatmap of correlations between blood lipid
indicators and inflammatory and renal func-

tion indicators in GA patients
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Table 4 Association rule analysis of blood lipid indicators
with inflammatory and renal function indicators
in GA patients

i J5 SRR (%) BIERE(%) ETHE
TG 1 hs-CRP 1 44.32 97.44 1.021
TG 1 SAA T 44.32 84.62 1.006
TG 1 UA T 44.32 79.49 1.110
TC 1 hs-CRP 1 42.05 97.30 1.019
HDL-C|  hs-CRP1 42.05 97.30 1.019
HDL-C|  SAAT 42.05 86.49 1.028
HDL-C| UAT 42.05 81.08 1.133
Apo-Al]  hs-CRP? 32.95 96.55 1.011
Apo-Al]  SAAT 32.95 86.21 1.025
Apo-All UAT 32.95 86.21 1.204
Apo-B 1 hs-CRP 1 43.18 97.37 1.020
Apo-B 1 UA T 43.18 76.32 1.066
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Table 5 Multiple linear regression analysis of blood lipid indicators with inflammation and renal function indicators in GA

patients
- TG TC HDL-C
£
B(95%Cl1) P B(95%CI) P B(95%CI) P
hs-CRP 16.02(10.97,21.08) 0.00 -20.67(-48.78,7.45) 0.15 30.53(-21.45,82.51) 0.25
IL-6 1.15(-0.46,2.76) 0.17 -5.44(-14.38,3.50) 0.24 20.53(4.01,37.06) 0.02
ESR -1.90(-4.13,0.32) 0.10 -1.74(-14.12,10.64) 0.78 13.02(-9.87,35.90) 0.27
UA 30.61(18.24,42.98) 0.00 -37.20(-106.00,31.59) 0.29 62.34(-64.82,189.50) 0.34
BUN 1.18(0.85,1.51) 0.00 0.40(-1.44,2.23) 0.68 -0.93(-4.33,2.46) 0.59
Cr 4.95(0.67,9.23) 0.03 -18.85(-42.64,4.93) 0.12 -4.30(-48.27,39.67) 0.85
B LDL-C Apo-Al Apo-B
Tt
B(95%CI) P B(95%CI) P B(95%CI) P
hs-CRP 29.10(-5.79,63.99) 0.11 -43.71(-88.02,0.61) 0.06 -5.96(-42.65,30.72) 0.75
IL-6 3.02(-8.08,14.11) 0.60 -21.27(-35.36,-7.19) 0.00 11.10(-0.57,22.76) 0.07
ESR 2.09(-13.27,17.46) 0.79 -35.31(-54.82,-15.80) 0.00 8.32(-7.83,24.47) 0.32
UA 20.26(-65.11,105.62) 0.64 -97.84(-206.25,10.56) 0.08 111.27(21.52,201.01) 0.02
BUN -1.21(-3.49,1.07) 0.30 -1.19(-4.09,1.70) 0.42 2.24(-0.16,4.64) 0.07
Cr 19.90(-9.62,49.42) 0.19 -1.96(-39.45,35.52) 0.92 37.51(6.48,68.55) 0.02
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Figure 4 Forest plot of association of blood lipid indicators with inflammation and renal function

indicators in GA patients
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