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Abstract: Objective To identify the patients with metabolic dysfunction-associated fatty liver disease (MAFLD) among the
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health check-up population, and to perform stratified management of patients with the low, medium, and high risk of advanced
fibrosis based on noninvasive fibrosis scores. Methods A cross-sectional study was conducted among 3 125 individuals who
underwent physical examination in Beijing Physical Examination Center from December 2017 to December 2019, and they were
divided into MAFLD group with 1 068 individuals and non-MAFLD group with 2 057 individuals. According to BMI, the MAFLD
group was further divided into lean MAFLD group (125 individuals with BMI<24 kg/m®) and non-lean MAFLD group (943 individuals
with BMI>24 kg/m?®). Indicators including demographic data, past history, laboratory examination, and liver ultrasound were
compared between groups. Fibrosis-4 (FIB-4) score, NAFLD fibrosis score (NFS) , aspartate aminotransferase-to-platelet ratio
index (APRI) , and BARD score were calculated for the patients in the MAFLD group to assess the risk of advanced fibrosis. The
independent-samples ¢ test was used for comparison of normally distributed continuous data between two groups, and the Mann-
Whitney U rank sum test was used for comparison of non-normally distributed continuous data between two groups; the chi-square
test or the Fisher’s exact test was used for comparison of categorical data between groups. A logistic regression analysis was used to
investigate the influence of each indicator in MAFLD. Results Compared with the non-MAFLD group, the MAFLD group had
significantly higher age (Z=-9.758, P<0.05), proportion of male patients (}*=137.555, P<0.05), and levels of body weight (Z=
-27.987, P<0.05), BMI (Z=-32.714, P<0.05), waist circumference (Z=-31.805, P<0.05), hip circumference (7=-26.342, P<
0.05) , waist-hip ratio (7=-28.554, P<0.05), alanine aminotransferase (ALT) (Z=-25.820, P<0.05), aspartate aminotransferase
(AST) (Z=-16.894, P<0.05), gamma-glutamyl transpeptidase (GGT) (Z=-25.069, P<0.05), alkaline phosphatase (Z=—12.533,
P<0.05) , triglyceride (Z=-27.559) , total cholesterol (Z=-7.833, P<0.05) , low-density lipoprotein cholesterol (LDL-C) (Z=
-8.222, P<0.05), and uric acid (UA) (Z=-20.024, P<0.05), as well as a significantly higher proportion of patients with metabolic
syndrome (MetS) (x*=578.220, P<0.05) , significantly higher prevalence rates of hypertension (}*=241.694, P<0.05) , type 2
diabetes (x’=796.484, P<0.05), and dyslipidemia (¥*=369.843, P<0.05), and a significant reduction in high-density lipoprotein
cholesterol (HDL-C) (Z=23.153, P<0.001). The multivariate logistic regression analysis showed that male sex (odds ratio [OR]=
1.45, 95% confidence interval [ CI]: 1.203—1.737), ALT (OR=1.05, 95%CI: 1.046—1.062) , LDL-C (OR=1.23, 95%CI: 1.102—1.373),
and comorbidity with MetS (OR=5.97, 95%CI: 4.876—7.316) were independently associated with MAFLD. Compared with the
non-lean MAFLD group, the lean MAFLD group had significantly higher age (7=3.736, P<0.05) and HDL-C (Z=2.679, P<0.05)
and significant reductions in the proportion of male patients (¥*=28.970, P<0.05), body weight (Z=-14.230, P<0.05), BMI (Z=
-18.188, P<0.05), waist circumference (Z=-13.451, P<0.05), hip circumference (Z=-13.317, P<0.05), ALT (Z=-4.519, P<
0.05), AST (Z=-2.258, P<0.05), GGT (Z=-4.592, P<0.05), UA (Z=-4.415, P<0.05), the proportion of patients with moderate
or severe fatty liver disease or MetS (y*=42.564, P<0.05), and the prevalence rates of hypertension (x*=12.057, P<0.05) and type 2
diabetes (¥’=3.174, P<0.05). Among the patients with MAFLD, 10 patients (0.9%) had an FIB-4 score of >2.67, 4 patients
(0.4%) had an NFS score of >0.676, 8 patients (0.7%) had an APRI of >1, and 551 patients (51.6%) had a BARD score of >2.
Conclusion There is a relatively high prevalence rate of MAFLD among the health check-up population in Beijing, but with a
relatively low number of patients with a high risk of advanced fibrosis, and such patients need to be referred to specialized hospitals

for liver diseases.
Key words: Metabolic Dysfunction-Associated Fatty Liver Disease; Prevalence; Root Cause Analysis; Fibrosis; Beijing
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Figure 1 Patient enrollment flow diagram
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Table 1 Patient characteristics, clinical indicators, and comorbidities stratified by MAFLD

0 H MAFLD 21 (n=1 068) JEMAFLD 20 (n=2 057) GiHH P
AEI () 46.0(36.0 ~ 55.0) 39.0(32.0 ~51.0) 7=-9.758 <0.001
BE(%) ] 707.0(66.2) 907.0(44.1) X’=137.555 <0.001
At i (kg) 77.1(69.7 ~ 85.5) 62.0(54.7~71.5) 7=-27.987 <0.001
BMI(kg/m®) 27.0(25.2~29.3) 22.8(20.7 ~ 24.7) 7=-32.714 <0.001
JEEE FEl (em ) 90.0(85.0 ~ 96.0) 76.0(70.0 ~ 84.0) 7=-31.805 <0.001
R (em) 101.0(98.0 ~ 106.0) 95.0(91.0 ~ 100.0) 7=-26.342 <0.001
I8 0.89(0.85 ~ 0.93) 0.80(0.76 ~ 0.85) 7=-28.554 <0.001
PLT(x10%L) 235.0(195.0 ~ 270.0) 234.0(200.0 ~ 269.0) 7Z=-1.086 0.212
ALT(U/L) 25.0(17.0 ~ 37.0) 14.0(10.0 ~ 19.0) 7=-25.820 <0.001
AST(U/L) 20.0(16.0 ~ 25.0) 17.0(14.0 ~ 20.0) 7=-16.894 <0.001
TBil(wmol/L) 13.0(10.0 ~ 16.8) 12.9(9.9 ~ 17.0) 7=-0.081 0.936
DBil(umol/L) 4.1(3.3~52) 42(3.3~5.6) 7=1.748 0.080
GGT(U/L) 30.0(21.0 ~ 45.0) 16.0(13.0 ~ 24.0) 7=-25.069 <0.001
ALP(U/L) 59.0(50.0 ~ 70.0) 52.8(44.0 ~ 62.0) 7Z=-12.533 <0.001
Alb(g/L) 47.4+0.1 47.1%0.1 t=-3.139 0.999
TG (mmol/L) 1.7(1.3~2.4) 1.0(0.7~1.4) 7=-27.559 <0.001
TC(mmol/L) 49(4.3~5.6) 4.6(4.1~53) 7=-1.833 <0.001
LDL-C(mmol/L) 2.9(2.4~3.5) 27(22~32) 7=-8.222 <0.001
HDL-C(mmol/L) 1.1(1.0~1.3) 1.4(12~1.7) 7=23.153 <0.001
UA (umol/L) 367.0(313.6 ~ 429.4) 298.0(247.9 ~ 356.0) 7=-20.024 <0.001
HIE (%) ]
e 1ML 462(43.3) 359(17.5) X'=241.694 <0.001
2 AU R 287(26.9) 80(3.9) X'=796.484 <0.001
g 2 AL 511(47.8) 324(15.8) X'=369.843 <0.001
MetS 506(47.4) 196(9.5) X'=578.220 <0.001
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Table 2 Multiple logistic regression analysis showing risk
factors that were significantly associated with MAFLD

yE| OR feifER ZfH  PE 95%CI

Bk 145  0.14 3.94 <0.001 1.203 ~1.737
ALT 1.05 001 13.61 <0.001 1.046~1.062
LDL-C 123 007  3.69 <0.001 1.102~1.373

HIMetS 597 0.62 17.26 <0.001 4.876~7.316
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Table 3 Patient characteristics, clinical indicators, and comorbidities stratified by BMI

T H Y85 % MAFLD 2H (n=125) k48 %1 MAFLD ZH (n=943) GiiHE P
AR (%) 50.0(40.0 ~ 60.0) 45.0(35.0 ~ 55.0) 7=3.736 <0.001
FHELH] (%) ] 56.0(44.8) 651.0(69.0) X'=28.970 <0.001
it (kg) 63.0(57.4~69.1) 79.0(71.7 ~ 87.4) Z=-14.230 <0.001
BMI(kg/m®) 23.1(22.1 ~23.6) 27.5(25.8 ~29.6) 7=-18.188 <0.001
HE ]l (cm) 80.0(77.0 ~ 85.0) 91.0(86.0 ~97.0) Z=-13.451 <0.001
Bl (cm) 95.0(93.0 ~ 98.0) 102.0(99.0 ~ 107.0) Z=-13.317 <0.001
JHERE L 0.847+0.004 0.891+0.002 1=-8.873 1.000
PLT(x10°/L) 239.0(209.0 ~ 285.0) 240.0(205.0 ~ 278.0) 7=0.758 0.449
ALT(U/L) 20.0(15.0 ~ 28.0) 25.0(17.0 ~ 38.0) Z=-4.519 <0.001
AST(U/L) 18.0(16.0 ~ 23.0) 20.0(16.0 ~ 25.0) Z=-2.258 0.024
TBil(wmol/L) 12.5(8.6 ~ 16.4) 13.0(10.1 ~ 16.8) 7=-0.806 0.421
DBil(pwmol/L) 3.9(3.2~5.0) 4.1(3.3~52) 7=-1.266 0.206
GGT(U/L) 23.0(19.0 ~ 34.0) 31.0(22.0 ~ 47.0) Z=-4.592 <0.001
ALP(U/L) 59.0(50.0 ~ 70.0) 59.0(50.0 ~ 70.0) 7=-0.178 0.859
Alb(g/L) 47.040.2 47.4+0.1 =-1.972 0.976
TG (mmol/L) 1.8(1.3~2.4) 1.7(1.3~2.4) 7=0.310 0.757
TC(mmol/L) 5.0(4.2~5.7) 4.9(44~56) Z=-0.117 0.907
LDL-C(mmol/L) 3.0(22~3.5) 2.9(2.4~3.5) 7=-0.519 0.604
HDL-C(mmol/L) 12(1.1~1.4) 1.1(1.0~1.3) 7=2.679 0.007
UA (umol/L) 330.2(278.0 ~ 393.0) 371.0(318.2 ~ 433.0) Z=-4.415 <0.001
FENE RS AR R (51 ( %) ] <0.001

B 110(88.0) 642(68.1)

s 15(12.0) 287(30.4)

E9iS 0(0.0) 14(1.5)
GIFRELH (%) ]

e Il 36(28.8) 426(45.2) X'=12.057 0.001

2 FUAE PRI 26(20.8) 261(27.7) X'=3.174 0.032

1M 25 L 52(41.6) 459(48.7) X'=2.214 0.137

MetS 25(20.0) 481(51.0) X'=42.564 <0.001
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Table 4 Assessment of the risk of advanced fibrosis using non-invasive liver fibrosis scoring in MAFLD patients
I H MAFLD #2# (n=1068) %I MAFLD(n=125) AFBRI MAFLD(n=943)  4iil{H PH
FIB-4[ (%) ] 0.346
<13 903(84.6) 101(80.8) 802(85.0)
1.3 ~2.67 155(14.5) 23(18.4) 132(14.0)
>2.67 10(0.9) 1(0.8) 9(1.0)
NEFS[H1(%) ] 0.735
<-1.455 932(87.3) 112(89.6) 820(87.0)
-1.455~0.676 132(12.3) 13(10.4) 119(12.6)
>0.676 4(0.4) 0(0.0) 4(0.4)
APRI[ (%) ] 0.607
<1 1060(99.3) 125(100.0) 935(99.2)
>1 8(0.7) 0(0.0) 8(0.8)
BARD[ (%) ] X'=9.889 0.002
<2 517(48.4) 94(75.2) 423(44.9)
>2 551(51.6) 31(24.8) 520(55.1)

SR R R, 5 ETE NAFLD ffF 5% 45 S 3648 A0
FFI4SL e B ALT LDL-C % MetS 55 MAFLD % 7
ST ARG . RFH BMIIE % 7 B 5B/ % AL
BN, SRR BN IR L) EF oL T
PSRN RIS A B E 2R 2R R
B 0 R8I ) BB B AR SF 3 RS 3L S s 1) g
AP R A A AR B I R A T R A R, R A
IRV R 2% 5 A 98 IR 5 S A A [, 2 S 5 A
A3 I MetS 251101 ARG b B MAFLD 2 £ %
9 11.8%, 5 R MAFLD 20 M HE , AR IS B 1EL B %
BERD  FDRe S H A ZE LA SAR AR SCp 0
R R AL, SREAEME TS R — 3. JCit BMIE sk,
MAFLD 8 % & & I Z A5 , % 2L 47 I R
R AEE S AL, T B2 Bl (9 I R s AR 3
HESS

LT Ak 2 0 MAFLD SR FiUR 6B &R . A
WFFT 45 9 W | 77 1 Jo U0 T8 2 Ak g XU 11403 3 4 £
H B (FIB-4 NFS K APRIPES3 45 S48 7R 1o XU
H T <1.0%) X R E T E HIER 2 E R L RHE
Biiki2 . BARD PE43 5 FIB-4 \NFS }z APRI /345 5 2%
SR, % 18 BARD P4 804 2 ANAE A 1 i 01 P27 4
R B 98 e fe ABE, B, %5 58 BARD 114 R 458
FHF MAFLD 35 5 fa ik J B 2T 44k 43 2 I R R
. BEAE Z I 5T 45 B UE T FIB-4 45 507 MAFLD &
F AL T LT e AL s Rk RE 152, X T FIB-4 45 $i<
1.30 FAEXURS: 28 25 ] LASE B 15 , FIB-4 45 80>2.67 175
IRV 8 3 7 B AT 12 VAl B2 R | FIB-4 45 504k T K

DX (1 o DRI B 357, T L) T s 3 A A 00 25 B A
A T 7 0 DA Lt R I AT AR i XU . B A TR
e TR AR B 1= 97 4538 10 1ok & J2 , )T 5 T 3 B
F I PR B bt 3 G B £ 4R DRy, I A AT R4 T XU
A1) T 2 MAFLD F8 25 1 0 A S, X — Ak ]
REAR P 2 508

AR FEAFAE— 2 SRy BRI (AL T A6 BT AR A
T AT A B R S E A T2 ERG AR L
W FE 45 SR I

25 L AT AU ST A AT BEORT A MAFLD
12 Wi bR M G — TR B 1T 9 A, 45 SR R MAFLD U %
e, 5 AE MAFLD ABEAH L, B 0 (AR 3 5 3 7K 7
F AR AR S Hog R, i DAIE 88 7 MAFLD % 3
F o HorPoE e kR S AT 2 A i XU G o A D
LEAREN 1% M BETHEEHERS TR ERER ., &
T 9 B2 7% 7 ARG AL AS I8 g =2 1] 7 8 7. 4 1 A BIMPE A
LK LA K W B B e 12 3R AR, 30K P AR MAFLD ™ 5 R
KIS % A%, DI e [ 20 ) B 7 £

REEER: AL 5 ET223459A48L2hEAE
FRFH BT ERAEEE R 2R, 5T
A 520231088 5 .

FZEHRER: AL RAAAETH 5P R

EETTERAE A : 3R R FTRA R, A7, B AR
B A ARG E R SR R R
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