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Relationship between HDL — C Level and Nonalcoholic Fatty Liver Disease in non Obese Population: A Prospective Cohort Study. Cai

Xintian, Chen Meng, Wang Mengru, et al. Hypertension Center of People's Hospital of Xinjiang Uygur Autonomous Region, Xinjiang

830001, China

Abstract Objective To explore the relationship between HDL — C and the incidence of NAFLD in Chinese non — obese popula-

tion. Methods This study was a retrospective cohort study. A total of 16173 non - obese participants without NAFLD at the time of en-

rollment completed their 5 — year follow — up. Through the screening and imputation of missing value data, 12128 participants were finally

obtained. The COX proportional hazard regression model was used to study the predictive value of HDL - C for NAFLD risk. In accord-

ance with the recommendations of the STROBE statement, this study also showed the results of unadjusted, slightly adjusted and fully ad-

justed regression analysis. This study also converted HDL — C into categorical variables and calculated the P value of the trend test. Since

HDL - C was a continuous variable. This study used a generalized additive model to identify whether there was a nonlinear relationship,

and used the recursion method to automatically calculate the threshold effect inflection point. Results After adjusting various possible in-

fluencing factors in the COX proportional hazards regression model, the results showed that HDL — C could be used as a protective factor
for NAFLD events (HR =0.47, 95% CI; 0.40 - 0.55). There was a non — linear relationship between the incidence of HDL — C and
NAFLD, and the inflection point of the threshold effect of HDL — C was 1. 09mmol/L. When baseline HDL — C <1.09mmol/L, HDL - C
could be used as a risk factor for NAFLD events (HR =2.76, 95% CI; 1.51 —=5.05). When baseline HDL - C=1.09mmol/L, HDL - C
could be used as a protective factor for NAFLD events (HR =0.17, 95% CI; 0.14 —=0.20). Conclusion HDL - C can be used as a

protective factor for NAFLD events. There is a non — linear relationship and threshold saturation effect between HDL - C and NAFLD.

Key words HDL - C; Non - alcoholic fatty liver disease; Chinese non — obese population; Prospective cohort study; Non — linear

relationship
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BMI) =25kg/m’ ; &K% & i 2 11 H [ i (low density
lipoprotein cholesterol,LDL - C) > 3. 12mmol/L; ® IE 1
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ALB) 3K 1 (globulin, GLB) i HZL % (total biliru-
bin,TB) . B3 H 21 % ( direct bilirubin, DBIL) | Ifil jR &
% (blood urea nitrogen, BUN) | Il AL EF ( serum creati-
nine, Ser) Ifil JRER (uric acid, UA) LDL - C .25 g I 4
(fasting plasma glucose, FPG) | & I [& BE ( total choles-
terol, TC) . H il =8 (triglyceride, TG ) /5 % iR & 1
JIE [ P (HDL — C) \BMI, Fifi 5 B[] LA K B 7 3 2 v
NAFLD ) B 15 4L .
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1. WF 5% AR B R AE - 38 i %o 5 Uk B4 o A5 46 A
TEAS UM 5% ke 2 88 5T 15% w8088 )5, 347 12128
B2 5 ENAA RSN, L FHIH AT S 0 BURE
ST AR R A HE PR AR AN S 22 R RS B
S, fE 12128 12 535 v NAFLD 19 B ik & A= 5 N
17.7% , ARG 2 55 P40 42.5 % 1
BMI #J{E°H 21. 1kg/m’ . #4% HDL - C P4 430 F K F
Gy R 4 41,45 LR AR AL AR BR AN RAFAE TR L2 1,

F1 S5F0WUSUESTHEANELFE (%) ,v+5,M(Q1,Q3) ]

i H Q1(<1.17mmol/L) Q2(1.18 ~1.40mmol/L) Q3(1.41 ~1.66mmol/L) Q4(=1.67mmol/L) P

n 2928 3076 3032 3029
GGT(U/L) 25.00(6.00,124.00) 22.00(4.00,123.00) 21.00(4.00,124.00) 19.00(6.00,123.00) <0.01
ALT(U/L) 19.00(2.00,69.00) 17.00(3.00,68.00) 15.00(2.00,69.00) 15.00(1.00,69.00) <0.01
AST(U/L) 22.99 £5.83 22.42 £5.88 21.92 £5.90 22.05+£5.92 <0.01
TP(U/L) 74.03 £4.00 73.87 £4.04 73.81 £4.09 73.62 £4.08 <0.01
ALB(U/L) 44.60 £2.72 44.57 £2.77 44.57 £2.77 44.55 +2.82 0.93
GLB(U/L) 29.39 £3.70 29.30 £3.71 29.24 £3.74 29.04 £3.68 <0.01
TB( mmol/L) 12.20 +4.60 12.16 £4.50 12.06 +4.54 12.04 £4.51 0.47
BUN(mmol/L) 4.67 £1.23 4.49 £1.23 4.44 £1.19 4.49 £1.27 <0.01
Ser( pmol/L) 85.78 +16.70 84.99 +17.18 81.28 +17.33 78.12 £16.64 <0.01
UA ( pmol/L) 328.52 £77.84 303.76 +83.50 280.78 +86. 66 257.11 £84.10 <0.01
FPG( mmol/L) 5.21 £0.58 5.15+0.55 5.11 +£0.53 5.09 £0.51 <0.01
TC( mmol/L) 4.39+0.73 4.53+0.70 4.60 +£0.68 4.86 £0.69 <0.01
TG (mmol/L) 1.77 +£0.80 1.38 +0.62 1.15 +0.50 0.98 +0.39 <0.01
HDL - C(mmol/L) 1.02 £0.11 1.29 +0.07 1.53 £0.07 1.90 £0.19 <0.01
LDL - C(mmol/L) 2.26 £0.46 2.33+£0.45 2.29 +0.46 2.24 +0.48 <0.01
SBP(mmHg") 125.33 £15.53 122.44 +£16.00 120.43 +£16.22 119.73 £16.34 <0.01
DBP(mmHg) 75.58 +£10. 10 74.12 £10. 10 72.91 £10. 18 72.18 £10.06 <0.01
EW () 43.95 £15.17 42.96 +14.51 42.83 £14.78 43.26 +15.14 0.02
BMI(kg/m?) 22.41 £1.76 21.90 £1.90 21.37 £2.05 20.85 +£2.02 <0.01
el <0.01

Lotk 1239(42.32) 1365(44.38) 1430(47.16) 1416(46.75)

Bk 1689(57.68) 1711(55.62) 1602(52.84) 1613(53.25)
NAFLD <0.01

J 2036(69.54) 2428(78.93) 2647(87.30) 2814(92.90)

H 892(30.46) 648(21.07) 385(12.70) 215(7.10)

41mmHg =0. 133kPa
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GGT 1.01 (1.01 ~1.01) <0.01 .

5 L :

ALT 1.01 (1.01 ~1.01) <0.01 (B8 X35 P03 4% e\ BMIT, SBP DBP, GGT , ALT,
AST 1.01 (1.01 ~1.01) <0.01 AST\TP\GLB\TB‘BUN\SCI'\UA\FPG\TC\TG\LDL—
TP 1.01 (1.00 ~1.02) 0.04 C), Hg RAnMREaE (HR =0.47,95% CI.0.40 ~
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Ser 1.00 (1.00 ~1.00) <0.01 4. i LA S5 B ERON 0T EARF R H R
UA 1,00 (100 ~1.00) <0.01 FHP SUBBERE TR £ HDL - C 55 NAFLD % i 2 I
EEC ijj) 82122 gg: AR E 2 (B 1), 7EVREE TSI 40  BMI L SBP

. . ~1. <V.
TG 119 (1.17 ~1.20) <0.01 DBP .GGT .ALT .AST . TP .GLB .TB .BUN ,Scr UA . FPG .
LDL - C 1.73 (1.57 ~1.91) <0.01 TC.TG.LDL - C & , % ¥ HDL - C 5 NAFLD & Ji Z [d]
s Lot (1,01 ~1.02) <0.01 AFAE BT, EL B S #0353 204 1. 09mmol /L, 4
DBP 1.03 (1.03 ~1.04) <0.01 JLZE HDL - C < 1.09mmol/L B, HDL — C ] f£ %
P

;H: ) ) NAFLD 3 {F % 7 ) f | I 2 (HR =2.76,95% CI.

B 1.06 (0.97 ~1.15) 0.19 1.51 ~5.05,P<0.01)O g{%%ﬁ HDL - C=1.09mmol/L
i 1.01 (1.00 ~1.01) <0.01 A, HDL - C "I fE 4 NAFLD {4 & A my a3 A &
BMI 1.67 (1.62~1.72) <0.01 (HR =0.17,95% C1.0.14 ~0.20,P <0.01,%4),

%3 AEMEE#R G HDL - C 5 NAFLD X /HH X &
S R LR AR R » A » R 2 R
- HR(95% CI) HR(95% CI) HR(95% CI)
HDL - C 0.28 (0.24 ~0.32) <0.01 0.44 (0.39 ~0.51) <0.01 0.47 (0.40 ~0.55) <0.01
HDL - C U5 B 405 4

Q1 - - _

Q2 0.81 (0.73 ~0.90) <0.01 0.93 (0.84 ~1.03) 0.14 0.92 (0.83 ~1.03) 0.16

03 0.50 (0.44 ~0.56) <0.01 0.65 (0.57 ~0.73) <0.01 0.68 (0.59~0.77) <0.01

04 0.27 (0.23 ~0.31) <0.01 0.42 (0.36 ~0.49) <0.01 0.46 (0.39 ~0.55) <0.01
AR P <0.01 <0.01 <0.01

FEAL L PR K ) AR BMI SBP \DBP; #5154 2 i 4% K % . M5 4 i . BMI,SBP . DBP GGT ,ALT AST TP ,GLB TB ,BUN,Scr ,UA ,FPG

TC.TG .LDL -C
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FRUBSE B 0 1B SR 43 #T

HDL - C /K F /8 55 (mmol/L) HR (95% CI) P
<1.09 2.76 (1.51 ~5.05) <0.01
=1.09 0.17 (0.14 ~0.20) <0.01

i it
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