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BE. S5 —PMEEFEELR/NASEBCK AR E R (metabolic associated fatty liver disease, MAFLD) 1E N8 518
B AR B AR 2 ELAR S A R o 7R R AR RS 2 BB 0 - (non-alcoholic fatty liver disease, NAFLD) f4HERR ML 12 Wrbr v,
MAFLD A H C B —ZFHPERRE, TG W5 A R B o AR AL BORAAR, A s R B RS W28 1 HL% A NASH 441
SEUEHE I R TS 54T, F LT 4L MAFLD B R R 45 R E2J0E R, (A E NS $30 MAFLD & 2E BT 4 (b
R, B8 il S5 E E X MAFLD KB A 4Efbifsgm, Shie R ittt %, B IkdE 2011 -
2021 AR B BE AR T R BIME B . 4T MAFLD 53E MAFLD S5 SIS PR MAE 1 2 IR S 22 5, AR
[E4K I 18 MAFLD £33 & 2 B L 4uAb 025 5 . i@ Logistic 3 #1943 41 5 MAFLD 5 i JF£F 44k & A= MR 2,
gER ARG E 36847 1], AR 473 %, Bk S 66.4%(24479/36847), MAFLD (1 #9558 N 37.1%, V- 14 4F 1%
47.9 %, B¥ i 84.0%. A I — TR H 1 MAFLD 3 B 27 44k 14 JOR 5 BN & 0 SLA AR I 5 5 #55 (15.2% vs 0, P <
0.001), % ¥ (OR=1.808, 95% CI: 1.541 ~ 2.121, P < 0.001), = #¥ (OR=1.151, 95% CI: 1.142 ~ 1.16, P < 0.001). X if
(OR=1.167, 95% CI: 1.046 ~ 1.301, P=0.006) , A FEIRIH (OR=1.155, 95% CI: 1.007 ~ 1.324, P=0.040) Z5 (Y IRKG & & 15 B LT
YAk 1% JRURS TR 8 o R ROTI 26 LG AN R 2 0 25 AR A A ) SR 2R 5 (16.5% vs 14.2%, P=0.009). Z&ie UG IFAE ORIE
Bl L R = H I IALAE | S B R R AR AR 1 SO IR 2 F 3 MAFLD S8 &k A e b S B N R . ROl th s
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Influence of alcohol consumption and metabolic related factors on occurrence of significant
fibrosis in metabolic fatty liver
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Abstract: Background An international panel of experts has recommended that MAFLD would be a more appropriate term to
describe this liver disease associated with metabolic disorders. Unlike NAFLD, MAFLD has its own set of positive criteria for
diagnosing fatty liver disease. While the severity of fatty liver is often described by fibrosis stage, patients with mild steatosis on
biopsy and no histological evidence of NASH have a better prognosis, and severe fibrosis is a major determinant of adverse
outcomes in patients with MAFLD. However, there are few studies on the factors leading to MAFLD's significant fibrosis at home
and abroad. Objective To verify the influence of alcohol consumption and metabolic factors on MAFLD with significant fibrosis in
large Chinese population. Methods The information of patients who were admitted to the Physical Examination Center of Chinese PLA
General Hospital from 2011 to 2021 was collected. The clinical differences in laboratory indicators and lifestyle between MAFLD
and non-MAFLD, and the differences in significant fibrosis in MAFLD with different drinking habits were analyzed. Logistic
univariate and multivariate analysis of independent risk factors for MAFLD significant fibrosis were performed. Results A total
of 36 847 subjects were included, with a mean age of 47.3 years, and 66.4% of them (24 479/36 847) were male. The prevalence of
MAFLD was 37.1% (13 672/36 847) with a mean age of 47.9 years, with male accounting for 84.0% (11 478/13 672). The
proportion of significant fibrosis in the MAFLD patients with one metabolic abnormality was higher than that in the patients without
other metabolic abnormalities (15.2% vs 0, P < 0.001). Significant MAFLD fibrosis were associated with male (OR=1.808; 95%ClI:
1.541-2.121; P < 0.001), advanced age (OR=1.151; 95%CI: 1.142-1.16; P < 0.001), drinking (OR=1.167; 95%CI: 1.046-1.301;
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P=0.006), and diabetes (OR=1.155; 95%CI: 1.007-1.324; P=0.040). The proportion of significant liver fibrosis was higher in the
mild alcohol group than that in the non-alcohol group (16.5% vs 14.2%, P=0.009). Conclusion MAFLD with metabolic
comorbidities displays a higher incidence of significant fibrosis. Several independent risk factors like large waist circumference,
hypertriglyceridemia, abnormal high-density lipoprotein and diabetes are associated with significant MAFLD fibrosis. Light alcohol
consumption is associated with increase incidence of significant liver fibrosis.

Keywords: metabolic associated fatty liver disease; fibrosis; risk factor; liver metabolic syndrome; alcohol drinking
Cited as: Jiang JN, Gong Y, Liu WZH, et al. Influence of alcohol consumption and metabolic related factors on occurrence of
significant fibrosis in metabolic fatty liver [ J ] . Acad J Chin PLA Med Sch, 2023, 44 (7 ) : 780-786.
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HBE/BEEE+T2DM (15.5%,n=2117)]
Fig.1 Prevalence of MAFLD subgroups and their combined different
types of metabolic abnormalities
The prevalence of MAFLD subcombinations and metabolic
abnormalities were evaluated by FIB-4 index (Prevalence in
each MAFLD subgroup: overweight/obese [77.1%, n=10 543],
lean/normal weight [6.1%, n=838], T2DM [1.3%, n=174],
overweight/obese +T2DM [15.5%, n=2 117])
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6.9 mmol/L, H#J5 2 h k¥ 7.8 ~ 11.0 mmol E A
AL F 5.7% ~ 6.4%); FaASHA T EAG - i =
PUIE S =2.5; MK &8 C =W >2 mg/LP,
(2) APRI 48 50l FIB-4 ¥4 S 5 & T 45 2 Ak 1 H)
JE: APRI $8 B M 2 17 7™ 51 R 5 A — A ] o
AR FER . APRIF8EUA T (AST/ULN) x 100/
PLT (10°L), Hrp AST J2& IfiLiF fF K F-, ULN J&
AST BIER {8 FBR, PLT f&i/Miit#, APRI=2
HIE N EELF AL U FIB-4 PE4M 2 E PR BN
1) — B T VPG 18 PR e B AT e Ab AR B Yy
%, A FIB-4=E#% x AST/PLT x VALT, H
1 AST. ALT 43l J2 ML R 4 24 R 2 B8 % 7 1l Fl
WERIRAS R MKF-, PLT ZI/MRIT4L, FIB-4
680 =1.3 HlE WE AL,

3 WMROTERNE () IR E A2 R
MR A2 S B r 2 Wi R I 131, BT R 44
FH Philips iU 22 4 2 -4 A 1200, Bl C5-1
M REGESL, CRIBUEHEC, 10 K&t €L RS
N R S B B . 4Rk (1.0 ~ 5.0 MHz)
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#E7>  MAFLD 40 Ffl14E MAFLD 4, H# M4 4%
A Ab A8 b B FE R AR AR AR R B R . A A BT
MAFLD 73 fy i /A B 2L 9 /0E & 1R i & 4
T2DM 4 . HWHE/MEMEEIF T2DM A, WER&H
A4 B3, 4 MAFLD 43 AN RN 41
(0 g/d) R JEGB2H (< 20 g/d, 782 X NAFLD 1)
(L PR 10 L A T 2 o P TR AT R AL BRI R

4 Soit# a8t fdiF SPSS 26.0 Fl R B4k AT
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A9 L3R v K 56 5 Fisher K5 B /5 56 . Logistic
[m] 9 4% R A 72 55 MAFLD 5 B 21 440 A S5 i i
SERIRRZE D, P<0.05 WEFAGEE L

# R

1 MAFLD 4 53 MAFLD #H—BA& it e ol
A 36847 ilfi#, MAFLD HHi2 37.1%(13 672/
36847), VW 479 %, HE L 84.0%(11478/
13672), dF MAFLD 5 62.9%(23 175/36847), ¥
YIEWS 46.8 %, BEMES 56.1%(13001/23 175), FIB-4
P4 7R MAFLD & 2F 8 B LR AL LBl Ry 15.4%
(2103/13672), WH 1,
2 AR SR MAFLD 3 Pl RE A
Yl FREIRIBEALY 13.3%(1 821/13672), F
PIJAERS 48.8 %, FiE (N 93.0%(1694/1 821), ANEk
WL Y 41.3%(5651/13672), FH4ERS 49.0 %, B
PE i 64.9%(3666/5651), 2 BE RN 4 % A o B 2
AL e %21 (FIB-4: 14.2% vs 16.5%, P=0.009).
W& 2,
3 K[ MAFLD 4 fIfCH 55 % #5F  MAFLD Wi
ORI s, B /ACREL 5 77.19%(10 543/
13672), ARIHHIIREE I AR ALY 6.19%(838/
13672), 2 RUBHIRIE A 5 1.3%(174/13672), B HE
JRABJEAN 2 BOBERIGLH 15.5%(2 117/13 672), K[
SR RAE R E R P R 85.2% . 1 BRI
i U R AE 2 RUBEIRIR AL R 67.8%, FrHEHE/AE
BEAN 2 RO PR AL PR 73.0%, FE I8 /AE H KR
FIARIE ST A 70.2% , T = eI IfLAE e =4
1) FZARE (K 1),
XTI ) B AR 5+ 1 MAFLD /& %
753 Hr, 453 B8R HA 2% B8 /AR MAFLD
BETAI T 98% Ak — MM
o HEA A W R A, AR
S H T B F /IR JHE MAFLD 1 3 5 2T 4E Ak 5 0 R i
FHIN [0) AE I HAWACE = 4 vs (15.2%) G IF
— TR, P<<0.001], SE/IF KRG EE
2/EIFIRE R . W3R 3,
4 MAFLD WX AR SRR a Rk
B, AFIE =48 B EIRRE, BEAEA N . b
PRI . R . = =R H R IAE . HDL 5%, M
FIR, 57EHE MAFLD B&4H56 (P<<0.001),
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%1 MAFLD REA4FE
Tab.1 Basic characteristics of the MAFLD patients

izt MAFLD (n=13 672) 4EMAFLD (n=23 175) Uc/*E Pl
AEIR/ 4, Md(IQR)] 48(43 ~ 53) 47(42 ~ 52) 3.812 <0.001
TN/, %) 2991.689 <0.001

% 2194(16.0) 10174(43.9)

L 11478(84.0) 13001(56.1)
HHEF(0/1/2/3)/1] 1168/1047/1 983/8096 2493/1753/3265/13303 48.420 <0.001
Jife g G S /(181), %) 3.341 0.068

&l 2028(14.8) 3601(15.5)

J 11644(85.2) 19574(84.5)
WA/, %) 1069.342 <0.001

2 6818(49.9) 7570(32.7)

) 6854(50.1) 15605(67.3)
/(H1, %) 1056.321 <0.001

P 10230(74.8) 13448(58.0)

& 3442(25.2) 9727(42.0)
JE71(0/1/2/3/4)/151 2145/2205/3 546/5 109/667 4057/4089/6521/7607/901 114.989 <0.001
IR/, %) 1935.231 <0.001

H 7611(60.0) 7501(32.6)

o 5983(40.0) 15533(67.4)
WA= /%, Md(IQR)] 28.0(24.9 ~31.7) 26.1(22.4 ~ 30.0) 3.872 <0.001
JEF/[em, Md(IQR)] 95(90 ~ 100) 84(77 ~91) 3.941 <0.001
BMI/[kg-m?, Md(IQR)] 27.2(25.5~29.2) 23.7(21.9 ~25.1) 4276 <0.001
L IRAE/[U-L!, Md(IQR)] 41(27 ~ 68) 22(14 ~ 38) 4723 <0.001
NRAREILHEFE/E/U-L, Md(IQR)] 27.1(19.5 ~ 38.9) 17.3(12.6 ~ 24.7) 4472 <0.001
REFRAFLESI[U- L, Md(IQR)] 20.4(16.9 ~ 25.7) 17.6(14.9 ~ 21.2) 4253 <0.001
SIHAT 2/ [umol- L, Md(IQR)] 10.9(8.3 ~ 14.3) 10.1(7.5 ~ 13.6) 3.090 0.002
MR /gL, Md(IQR)] 71.2(67.8 ~ 74.6) 70.8(66.9 ~ 74.5) 3.291 0.001
H#H/[g' L', Md(IQR)] 46.2(44.0 ~ 48.2) 45.6(43.2 ~ 47.8) 1.359 0.174
EAEINZT R/ [pmol-L, Md(IQR)] 3.6(2.9 ~ 4.6) 3.5(2.7 ~ 4.4) 3.719 <0.001
BRIERFRRAR/[U-L', Md(IQR)] 66(56 ~ 79) 61(51 ~74) 3.774 <0.001
C-ik/[ng'mL"", Md(IQR)] 3(2.5~3.7) 2.1(1.7 ~2.6) 4.023 <0.001
LT BEE 3/ [mU L, Md(IQR)] 12.7(9.3 ~ 17.6) 7.8(5.6 ~10.8) 4.446 <0.001
2 JE 1L/ [mmol- L, Md(IQR)] 5.7(5.2 ~ 6.4) 5.2(4.9 ~5.6) 3.803 <0.001
R BE MR 1 /[mmol L', Md(IQR)] 3.2(2.6~3.8) 3.1(2.5 ~ 3.6) 2.878 0.004
B [/ [mmol-L™!, Md(IQR)] 4.9(4.3 ~5.5) 4.7(4.1 ~5.3) 3.752 <0.001
=Bt/ [mmol-L, Md(IQR)] 2.0(1.4~2.9) 1.3(0.9 ~ 1.8) 4274 <0.001
JIE#E H (a)/[mg-L", Md(IQR)] 13.5(6.1 ~30.7) 17.0(7.9 ~ 39.0) 3.916 <0.001
BWIEHEAA[g-L", Md(IQR)] 1.3(1.1 ~ 1.4) 1.4(1.2 ~ 1.5) 3.663 <0.001
BIRHE B/ L, Md(IQR)] 1.0(0.9 ~ 1.1) 0.9(0.8 ~ 1.1) 3.711 <0.001
HAREE/ gL, Md(IQR)] 5.0(4.1 ~6.3) 45(3.8~5.4) 3.291 0.001
NS 2 [ /[mmol- L, Md(IQR)] 1.100.9~ 1.2) 1.3(1.1~ 1.5) 3.793 <0.001
APRI/(f3], %) 12.422 <0.001

Gilieasiidiq 60(0.4) 53(0.2)

pRTE FaEiZid 13612(99.6) 23122(99.8)
FIB-4/(#, %) 4361 0.037

EF b 2103(15.4) 3379(14.6)

To R EA YAk 11569(84.6) 19796(85.4)

BOEWF: 0, Foflbs 1, 9P LR 2, mrh/ s R 3, RE R b 7120, TEIET15 1, [RJ3/0: 2, IEJT—J 3, B 4, s

ITHERIN YA Logistic MM, W 4, hH  P=0.022). /& =B H I IMLAE (OR=1.165, 95% CI.
I, BYE (OR=1.808, 95% CI: 1.541 ~2.121, P<  1.045~1.299, P=0.006). S ISR (OR=
0.001). =4 (OR=1.151, 95%CI: 1.142~1.16, P<  1.16, 95% CI: 1.043 ~ 1.289, P=0.006) N ¥ R &
0.001). a5 (OR=1.167, 95%CI: 1.046~1.301, P=  (OR=1.155, 95% CI: 1.007 ~ 1.324, P=0.040) 5
0.006). KIEF (OR=1.187, 95% CI: 1.025~1.376,  MAFLD ¥ & & i B ATLF 4 feph ST 6 HEk
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2 MAFLD L EIEE (<20 g/d) SRARBEERFINEE
FEEE® B, %)
Tab.2 Comparison of liver function in MAFLD subjects
who drank less than 20 g/day compared with
non-drinkers (n, %)

&3 7[E BMI‘H MAFLD &HAEHERFFRENEIT
EEEFAHENRBRE W, %)
Tab. 3 Incidence of severe liver fibrosis in different BMI
MAFLD subgroups with different number of metabolic
abnormalities (n, %)

AR RRIN

b m=5651) (m-1s21) X P itr (%:ii (/)HSEH; E/%l:sg;})ﬁi XM Pl
WNRIRE IS 1.051  0.306 OFP AR S5 - -
=40 U-L! 1196(212)  406(22.3) HEL AL 0(0y* 0(0)°
<40 U-L"! 4455(78.8) 1415(77.7) A m L 41k 182(100) 0(0)
KA AR SR 4701 0.032 IR S - -
=40 U-L! 223(3.9) 93(5.1) EELA 4L 175(15.2) 0(0)
<40U-L! 5428(96.1) 1728(94.9) eyl andidid 976(84.8) 0(0)
B WA IR 128.602  <<0.001 2RI 0271  0.603
=50 U-L! 1146(20.3)  605(33.2) EIFLT Ak 382(15.0) 68(15.9)
<50 U-L! 4505(79.7) 1216(66.8) AEEEELTHEAL 2173(85.0) 359(84.1)
TP R i 1721 0.190 SR 2352 0.125
=130 U-L" 57(1.0) 8(0.4) EELA 4L 478(14.1) 50(17.4)
<130U-L! 5594(99.0) 1813(99.6) JEFEBELFLELL 2908(85.9) 237(82.6)
APRI 1.839  0.175 ARSI 3.641  0.056
=2 16(0.3) 9(0.5) HEAFYEfL 354(14.3) 22(21.0)
<2 5635(99.7) 1812(99.5) EFEELAL 2130(85.7) 83(79.0)
FIB-4 6.748  0.009 SPH S 0467  0.492
=13 800(14.2)  303(16.5) EEA 4L 120(15.3) 4(21.1)
<13 4851(85.8) 1518(83.4) R BELT AL 665(84.7) 15(78.9)
ANFZKFBMIFMAFLDIAKS & 4 31E 370, 1.2, 3, 4, SAMRIS 4
% S B FEFAEAL I S R AR TR, °P<0.01, vs BE/LAEH 35

ARWFFEH, MAFLD & 5 RK 1 37.1%,
RS 1 O 5 b/ N AL D O P N2 E R N NG £ 3 o Tl T
N, SAIN AR, AU S ST Y
MAFLD f## (1 ~ 59 g/d) ALT. AST } GGT %%
1B R, FIB-4 P45 3 B 2 2 Ak L 3]
o Bl REARTT A S B RY BI(E, X B R TR
H (<20 g/d) SR SE &I, BRI H kA
0 A R4 LAy, DRI A AS 2 R D
MRS A e fb b e . WA, HAR
B R ZE A BA S A AR ST 1 RV A2 f R

1.2.3. 4. SFFCIER,; "P<0.01, vs /IF 3 KR Rt R O 4962 3.
4 SF RIS

S FEUF A4 b 8 b4k, It E 1 MAFLD &
HRRH IR W, L EARFIAALS R B SR, AKX
9 5219 MAFLD F8 5 A H TG U 58 1 5835 T il /K
SEEEL, R A APRI VO 2 TR
R, AR RIS R R R, LR
PER B L TR B 00 B s MEAR S A 2%, R 1D A8 Pk
HIFEFE LT SR SR B, AT DD RE BRI
PR A7 5 20 TS o) G 00 T 4 £ XU [ A7 A6 A
HAEHD,

4 MAFLD EEFHNWMMIBEIRER
Tab. 4 Independent factors associated with significant fibrosis in MAFLD
S K ZR ST EAESpii
OR (95% CI) Py OR (95% CI) Py
s =48% 1.143(1.135 ~ 1.152) <0.001 1.151(1.142 ~ 1.160) <00.001
IR 1.091(1.011 ~ 1.147) <0.001 1.808(1.541 ~ 2.121) <<0.001
BMI 1.190(1.005 ~ 1.409) 0.043
JEEFEI ) 1.228(1.078 ~ 1.400) 0.002 1.187(1.025 ~ 1.376) 0.022
TR 1.198(1.090 ~ 1.317) <0.001
HDL(5:%) 1.217(1.108 ~ 1.337) <0.001 1.160(1.043 ~ 1.289) 0.006
1 =k H i nUE 1.161(1.058 ~ 1.164) 0.025 1.165(1.045 ~ 1.299) 0.006
BERR T 1.113(1.011 ~ 1.225) 0.029
BER 1.438(1.282 ~ 1.615) <0.001 1.155(1.007 ~ 1.324) 0.040
i} 1.157(1.054 ~ 1.270) 0.002 1.167(1.046 ~ 1.301) 0.006
AR 1.100(0.987 ~ 1.227) 0.086
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