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Correlation analysis of high-density lipoprotein cholesterol-related inflammatory index and metabolism-
related fatty liver disease Fan Yajie, Xiao Jing, Gao Xiyu, Ma Weidong , Zhang Chunyan, Wang
Qian,Zhang Yan,Han Tuo. Department of Cardiology , the Second Affiliated Hospital of Xi’ an Jiaotong
University ,Xi” an 710004 , China

[Abstract] Objective To explore the association between high-density lipoprotein cholesterol ( HDL-C)
-associated inflammation index and metabolic dysfunction-associated steatotic liver disease ( MASLD ).
Methods A total of 4 850 subjects were divided into MASLD group (1302 cases) and control group(3 548
cases) according to whether they had MASLD ;then they were divided into Q1-Q4 groups according to the
quartile of lymphocyte(LYM) to HDL-C ratio( LHR) from low to high. General information and laboratory
test results of all subjects were collected and compaired in groups. Multivariate logistic regression analysis
was used to evaluate the correlation between neutrophil(NEU) to HDL-C ratio( NHR) , monocyte( MON)
to HDL-C ratio( MHR) ,LHR and MASLD. Restricted cubic spline (RCS) regression model was used to
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analyze the nonlinear relationship between the above three factors and MASLD. The receiver operating
characteristic(ROC) curve was used to evaluate the predictive value of the above three tools for MASLD.
Results The prevalence of MASLD was 26.8% . Age, BMI, systolic blood pressure ( SBP) , diastolic blood
pressure ( DBP) , waist circumference, hip circumference, Hb, PLT count, NEU count, MON count, LYM
count , total bilirubin( TBil) , fasting plasma glucose ( FPG) , total cholesterol ( TC) , triglyceride (TG ) , low
density lipoprotein cholesterol (LDL-C) , albumin ( Alb) , y-aminotranspeptidase ( GGT) , ALT, AST, blood
urea nitrogen( BUN) , serum creatinine( SCr) ,blood uric acid( SUA) ,NHR,MHR ,LHR,the proportion of
male and smoking patients in MASLD group were significantly higher than those in control group, and
HDL-C level was lower than that in control group( P <0.05). As the quartiles of LHR increased from low
to high, the proportions of male and MASLD patients, BMI, SBP, DBP, waist circumference, hip
circumference , Hb , PLT count, NEU count, MON count, LYM count, FPG,TG,GGT,ALT,SCr,SUA,MHR
and LHR in each group all increased successively, the levels of HDL-C decreased successively ( P <
0.05) . Multivariate logistic regression analysis results showed that after adjusting for confounding factors,
for every 1-unit increase in LHR ,the risk of MASLD will increase by 20% (P =0.036). Compared with
the lowest Q1 group,the risk of MASLD in Q3 and Q4 groups increased by 59% and 67% (P =0.002)
respectively. RCS curve analysis showed that the risk of MASLD increased significantly with the increase of
LHR,and there was a nonlinear relationship between the two( P =0.022). ROC curve analysis results
showed that the area under the curve of LHR for predicting MASLD was higher than those of NHR and
MHR(P < 0.05). Conclusion FElevated LHR is significantly associated with an increased risk of
MASLD. Compared with the traditional single inflammation index, LHR can more comprehensively reflect
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the important role of metabolic inflammation in the pathogenesis and progression of MASLD.
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wul g B AEIR Lt BMI SBP DBP JokH I ] i Hb
- [, (%) ] (%) [H,(%)] (kg/m?) (mmHg) (mmHg) (/47 (em) (em) (¢/L)
X HEZH 3548 1690(47.6) 44.7 £13.8 214(6.0) 22.8+2.9 120.0+15.5 77.3 +10.1 78.9+11.4 77.2+9.8 91.3 £5.7 141.4 +17.6
MASLD ZH 1302 969(74.4) 46.0 +12.8 134(10.3) 26.7 2.9 128.4+15.1 84.1+10.8 79.2+10.8 88.0+8.4 97.0+6.0 151.7 +15.0
X2/t/Z Al 276. 038 8.714 25.956  1700.808  286.577 417.978 0.622 1242.913  900.957 353.163
P1A <0.001 0.003 <0.001 <0.001 <0.001 <0.001 0.430 <0.001  <0.001 <0.001
5 % PLT 1%k NEU 40  MON 4  LYM T4 TBil FPG TC TG[mmol/L,  HDL-C LDL-C
- (x10°/L) (x10°/L) ( x10°/L) ( x10°/L)  (pmol/L) (mmol/L) (mmol/L) M(Py,Ps;)] (mmol/L) (mmol/L)
popiiekicl 3548 216.1+57.6 3.2+1.0 0.35%0.12 1.7+0.5 12.3+5.8 5.1+0.9 4.3+0.8 1.0(0.8,1.5) 1.3+0.3 2.5x0.7
MASLD 44 1302 224.4+54.9 3.5+1.1 0.3920.12 2.0+0.6 12.8+5.8 5.6+1.5 4.6+0.9 1.8(1.3,2.5) 1.1+0.2 2.8+0.7
X2/t Z Al 20. 430 88.254 92.620 165.224 6.765 211.574  124.021 871.990 633.520 103.261
Pii <0.001 <0.001 <0.001 <0.001 0. 009 <0.001  <0.001 <0.001 <0.001 <0.001
. Alb GGT[IU/L, ALT[TU/L, AST BUN SCr SUA
2H 1 J
AUH BB ) M(Py Py ) M(Ps.Ps)]  (IU/L)  (mmol/L) (mmol/L) (pmolL) — NHR - MHROLHR
popiiskiEl 3548 45.8 +2.4 14.0(10.0,21.0) 14.0(10.0,20.0) 19.3+8.1 4.3+1.1 64.0+13.6 271.8 £72.0 2.6+1.2 0.3+0.1 1.4 0.6
MASLD 44 1302 46.2+2.2 27.0(19.0,42.0) 24.5(17.0,35.8) 23.7+10.0 4.5+1.1 68.9+12.9 333.8+78.2 3.4x1.4 0.40.2 1.9+0.7
X2/t Z A8 25.973 920.815 867.265 243.994  33.563  127.069 674.600  430.798 415.180 627.109
P1i <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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R 2 LHR US4 H AR E — i RGO S S A A 4 R LR (v £ 5)

s Bk AR AR BMI SBP DBP JEEFE] LE Hb PLT 4%
[#1,(%)] (%) [#1,(%)]  (kg/m?) (mmHg) (mmHg) (em) (cm) (/L) (x10°/L)
Q14 1213 333(27.5) 44.9=%13.3 37(3.1) 22.1%2.9 118.0£15.0 75.9%9.8 74.2+9.6 90.1%5.8 134.7+16.7 207.2%55.0
Q4 1212 611(50.4)" 45.2£13.3 56(4.6)  23.4£3.0" 121.5£15.3" 78.5£10.3" 78.9+9.8" 92.2+5.8" 143.2+17.3" 215.4 +55.8"
B4 1212 804(66.3)% 45.0£13.5 109(9.0)™ 24.5+3.2" 123.0+15.6" 80.2 +10.6" 82.2 +10.0" 93.9 +6.2 148.1 +15.6% 220.6 +54.2%
M4 1213 911(75.1)™45.1+£14.0 146(12.0)™ 25.4 £3.4 126.4 +16.2% 81.8 +11.5"85.2 £9.6™ 95.3 +6.3" 150.7 +16.3*> 230. 1 £60.4%
X/ F/Z Al 642.717 0.082 91.915 252.034 61.344 70.527 286.586 166. 606 222.830 35.137
P{E <0.001 0.970 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
g NEU i MONHt  LYM i TBiL FPG TC TG[ mmol/L, HDL-C LDL-C Alb
(x10°/L)  ( x10°/L)  ( x10°/L) (pmol/L) (mmol/L) (mmol/L) M(Pys,Ps;s)]  (mmol/L)  (mmol/L) (g/L)
Q1 41 1213 2.2+0.5 2.82%0.95 1.6+0.5 12.0%55 50+0.6 4.5%0.9 0.9(0.7,1.2) 1.5%0.3 2.52+0.72 45.63 £2.50
Q4 1212 2.9+0.5° 3.12+1.01* 1.720.5*° 12.6+6.2 5210.9° 4.4+0.9 1.1(0.8,1.6)* 1.3+0.2° 2.61+0.77* 45.84+2.31"
0k 1212 3.4+0.6* 3.40+0.98 1.9+0.5* 12.7+6.0 53+1.1* 4.4+0.8 1.4(1.0,1.9)® 1.1+0.2®> 2.64+0.74" 46.04 +2.24*
M4 1213 4.4£1.0"% 3.71 £1.08" 2.0+0.6"° 12.3£5.5 5.6+1.5"4.3£0.8 1.7(1.2,2.5)® 1.0+0.2" 2.64+0.71* 46.09 +2.29*
X/ F/Z Al 2225.680 388.182 140. 994 4.479 56.450 11.427 901.95 1151.928 2.674 6.991
P{H <0.001 <0.001 <0.001 0.004 <0.001  <0.001 <0.001 <0.001 0.046 <0.001
. GGT[IU/L, ALT[IU/L, AST BUN SCr SUA MASLD
auin e, PZE,P75)] M(PZE Pl (UL (mmolL)  (mmob/L)  (pmober)y R MHRCRHR oy
Q1 4 1213 12.0(9.0,18.0)  13.0(10.0,18.0) 19.8+8.0 4.19+1.10 61.0+12.0 249.9+65.2 19208 0.21+0.08 1104 118(9.7)
Q4 1212 15.0(10.025.0)* 15.0(11.0,2.0)* 20.5+10.5 4.20+1.00° 6A3+13.0° 280.8+72.2" 2.5+0.9° 0.28+0.09" 1.4+0.4° 258(21.3)*
Q4 1212 18.0(13.0,29.0)® 18.0(12.0,26.0)" 20.8+85" 4.36+1.00° 67.0+13.0" 301.7+76.1" 3.0=1.0°> 0.33x0.11* 1.7+0.5" 391(32.3)*
M4 1213 22.0(15.036.0)™ 20.0(14.0,20.0)™ 21.1+8.3" 4.40 £1.00" .0 +14.8" 321.3 £81.8 2.1 0.7 0.45+0.16" 2.1 +0.7%* 535(44.1)**
X/ F/Z Al 536.625 361.896 4.662 11.142 82.741 206.323 767.539  1193.673  5837.659  402.152
P1iH <0.001 <0.001 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

5 QU LA ,*P <0.05;5 Q2 4Lk, P <0.05; 5 Q3 414k, °P <0.05
x3 K4 MASLD IEZHE logistic [RV3 7M1 45 5

. T R 2 R 3
sV OR(95% CI) P1A OR(95% CI) P1{E OR(95% CI) P1{E
NHR 1.51(1.43 ~1.60) <0.001 1.24(1.16 ~1.32) <0.001 0.93(0.86 ~1.01) 0.098
Q1 Ref. Ref. Ref.
Q2 2.11(1.67 ~2.69) <0.001 1.62(1.25~2.12) <0.001 1.08(0.80 ~1.45) 0.623
Q3 3.35(2.66 ~4.24) <0.001 2.02(1.56 ~2.62) <0.001 1.04(0.77 ~1.42) 0.784
Q4 5.26(4.20 ~6.65) <0.001 2.51(1.94 ~3.26) <0.001 0.92(0.65 ~1.29) 0.612
MHR 27.16(16.48 ~45.10) <0.001 5.57(3.16 ~9.86) <0.001 0.57(0.28 ~1.17) 0.124
Q1 Ref. Ref. Ref.
Q2 2.11(1.67 ~2.68) <0.001 1.57(1.21 ~2.05) 0.001 1.18(0.88 ~1.57) 0.266
Q3 3.08(2.45~3.90) <0.001 1.76(1.36 ~2.29) <0.001 1.06(0.79 ~1.42) 0.717
Q4 4.76(3.78 ~6.04) <0.001 2.41(1.85~3.14) <0.001 0.98(0.72 ~1.36) 0.920
LHR 2.89(2.58 ~3.25) <0.001 2.05(1.80~2.33) <0.001 1.20(1.01 ~1.43) 0.036
Q1 Ref. Ref. Ref.
Q2 2.02(1.58 ~2.60) <0.001 1.70(1.29 ~2.24) <0.001 1.24(0.92 ~1.68) 0.158
Q3 4.07(3.22~5.17) <0.001 2.68(2.06 ~3.50) <0.001 1.59(1.18 ~2.16) 0.002
Q4 7.38(5.84~9.38) <0.001 4.02(3.10~5.25) <0.001 1.67(1.20 ~2.34) 0.002

T AR L RPREAR S M5 AT 2 R AR S M) BMIL TR R AR 3 R REAR IS M) BMI EF 5K Ml PLT 714X \DBil Alb SCr \FPG
TG LDL-C ,GGT ALT ,SUA
4. NHR ,MHR }¢ LHR Xf MASLD ff) il ff { .
ROC M3 Hra S /R, LHR T MASLD ) ROC i
2 MBS T NHR & MHR (P <0.05) , #&7 JLx¢ HDL-C H #R Ay S AH [ it e a5 JE s 5
J2HE MASLD HYFRINALRELS iR TLA B3, Wk 4, ez, HEL [ P DA ] 1AL ) 2l ok ok Ao e A BXE D B 08
N EZIIRE P AL BRS80Sl ik ok A A AL 1) K

18hr  AUC 95%Cl  FAEEWHE FR5E (%) SRS (%) PE

NHR 0.696 0.680 ~0.712  2.819 4.5 652 - B BEEEVFE AT LS R, HDL-C KPR
MHR 0.694 0.678 ~0.710  0.308 62.9 65.9  0.717 ST LR M S T R 7 HDL-C /K- 38 5 500 1045

LHR 0.724 0.708 ~0.740 1.513 64.0 70.6 <0.001 ﬁﬁﬂ@ﬁi%ﬁ*ﬁjﬁ“z]o }:{%ﬂujﬂ: j&ﬁ:;’é%—"xd—ﬂ%
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