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Abstract: Objective To investigate whether there exists an independent association beyond shared risk factors between colorectal
space-occupying lesions and metabolic associated fatty liver disease (MAFLD) , and to provide new ideas for early identification of
colorectal space-occupying lesions in the MAFLD population. Methods A retrospective analysis was performed for 12 252 patients
who were hospitalized in The First Affiliated Hospital of Shandong First Medical University (Shandong Provincial Qianfoshan Hospital )
and underwent both colonoscopy and abdominal imaging (abdominal ultrasound, magnetic resonance imaging, or computed
tomography) from September 1, 2018 to August 31, 2023. According to colonoscopy findings, the patients were divided into colorectal
space-occupying lesion group with 6 545 patients and non-colorectal space-occupying lesion group with 5 707 patients. Baseline data
were compared between the two groups. The univariate and multivariate Logistic regression analyses were used to identify influencing
factors for colorectal space-occupying lesions, and further analysis was performed to investigate the association of MAFLD and liver
fibrosis (assessed by fibrosis-4 [FIB-4] , nonalcoholic fatty liver disease fibrosis score [NFS], and aspartate aminotransferase-to-
platelet ratio index) with colorectal space-occupying lesions. The Mann-Whitney U test was used for comparison of continuous data with
skewed distribution between groups, and the chi-square test or the Fisher’ s exact test was used for comparison of categorical data
between groups. Results The univariate analysis showed that compared with the non-colorectal space-occupying lesion group, the
colorectal space-occupying lesion group had significantly higher age (Z=-95.628, P<0.001) , proportion of male patients (y’=
406.910, P<0.001) , body weight (Z=-24.928, P<0.001) , body mass index (BMI) (Z=-21.367, P<0.001) , diastolic blood
pressure (Z=-15.527, P<0.001) , systolic blood pressure (Z=-16.965, P<0.001), proportion of patients with history of coronary
heart disease (xy*=28.112, P<0.001)/hypertension (x*=152.993, P<0.001)/diabetes (}’=52.175, P<0.001)/cerebral infarction ()*=
14.097, P<0.001), white blood cell count (WBC) (Z=-12.801, P<0.001), hemoglobin (HGB) (Z=-19.258, P<0.001), aspartate
aminotransferase (Z=-6.673, P=0.001), alanine aminotransferase (Z=-10.375, P<0.001), alkaline phosphatase (Z=-10.496, P<
0.001) , gamma-glutamyl transpeptidase (GGT) (Z=-18.893, P<0.001) , blood urea nitrogen (Z=-13.291, P<0.001) , creatinine
(Z=-16.798, P<0.001) , uric acid (Z=-16.822, P<0.001) , triglyceride (Z=-10.186, P<0.001), and fasting blood glucose (z=
-15.761, P<0.001). The multivariate Logistic regression analysis showed that age (odds ratio [OR]=1.052, 95% confidence interval
[CI]: 1.045—1.057, P<0.001), sex (OR=0.523, 95%CI: 0.466—0.587, P<0.001), BMI (OR=1.031, 95%CI: 1.018—1.046,
P<0.001), history of hypertension (OR=1.140, 95%CI: 1.019—1.276, P=0.022) , WBC (OR=1.057, 95%CI: 1.028—1.087, P<
0.001), GGT (OR=1.001, 95%CI: 1.000—1.002, P=0.021), Alb (OR=0.982, 95%CI: 0.969—0.995, P=0.008), and HGB (OR=
1.004, 95%CI: 1.001—1.008, P=0.019) were independent influencing factors for colorectal space-occupying lesions. In the MAFLD
population, after adjustment for age, sex, BMI, history of hypertension, WBC, HGB, GGT, and Alb, intermediate-to-high risk of
advanced liver fibrosis assessed by FIB-4 and NFS was still an influencing factor for colorectal space-occupying lesions (FIB-4: OR=
1.457, 95%CI: 1.176—1.810, P<0.05; NFS: OR=1.499, 95%CI: 1.244—1.809, P<0.05). Liver fibrosis degree based on FIB-4
was not significantly associated with the pathological type, location, size, or number of colorectal space-occupying lesions (all P>
0.05). While intermediate-to-high risk of advanced liver fibrosis based on NFS was not associated with pathological type , location, or
size, it might be associated with the number of lesions (x¥*=9.770, P<0.05). Conclusion Age, sex, BMI, history of hypertension,
WBC, HGB, GGT, and Alb are independent influencing factors for colorectal space-occupying lesions. Intermediate-to-high risk of
advanced liver fibrosis assessed by FIB-4 or NFS is independently associated with colorectal space-occupying lesions, and liver fibrosis

assessed by NFS might be associated with the increase in the number of lesions.
Key words: Metabolic Associated Fatty Liver Disease ; Colorectal Space-Occupying Lesions ; Early Detection of Cancer
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Table 1 Comparison of general characteristics and biochemical parameters between the two groups of patients

ity S5 S (n=6 545)  ZEHEMAE S (4 (n=5 707) S P1H
RIS (%) 54(48 ~59) 50(43 ~57) 7Z=-95.628 <0.001
P L1 (%) ] X'=406.910 <0.001
5 4132(63.1) 2565(44.9)
& 2413(36.9) 3142(55.1)
AT (kg) 72.0(64.0 ~ 80.0) 67.5(60.0 ~ 77.0) 7=-24.928 <0.001
BMI(kg/m®) 25.34(23.12 ~ 27.68) 24.50(22.21 ~ 26.97) 7=-21.367 <0.001
#F 5k H (mmHg) 80(72 ~ 88) 78(70 ~ 86) Z=-15.527 <0.001
e (mmHg) 130(120 ~ 141) 126(117 ~ 138) Z=-16.965 <0.001
SeE O S [ ( 9% ) ] Y=28.112 <0.001
= 832(12.7) 552(9.7)
7 5713(87.3) 5155(90.3)
I E S [ 1(%) ] X'=152.993 <0.001
= 1796(27.4) 1026(18.0)
1 4749(72.6) 4681(82.0)
TR s [ (%) ] Y'=52.175 <0.001
JE 972(14.9) 598(10.5)
w 5573(85.1) 5109(89.5)
s e s [ (%) ] X'=14.097 <0.001
£ 355(5.4) 227(4.0)
s 6 190(94.6) 5480(96.0)
WBC( x 10°/1.) 5.68(4.79 ~ 6.74) 5.46(4.59 ~ 6.47) 7Z=-12.801 <0.001
PLT( x 10°/L) 230(198 ~ 268) 235(201 ~ 274) Z=-0.231 0.817
HGB(g/L) 144(133 ~ 154) 139(127 ~ 151) 7=-19.258 <0.001
AST(U/L) 17.90(15.10 ~ 22.00) 17.60(14.90 ~ 21.30) Z=-6.673 0.001
ALT(U/L) 17.30(12.40 ~ 24.40) 16.00(11.60 ~ 23.50) 7Z=-10.375 <0.001
ALP(U/L) 67(56 ~ 80) 66(55~79) Z=-10.496 <0.001
GGT(U/L) 23.00(15.30 ~ 38.05) 19.00(13.00 ~ 39.00) 7Z=-18.893 <0.001
Alb(g/L) 45.30(42.60 ~ 47.60) 45.60(42.90 ~ 47.90) Z=-0.168 0.867
BUN(mmol/L) 4.90(4.10 ~ 5.70) 4.70(3.90 ~ 5.90) 7Z=-13.291 <0.001
Cr(wmol/L) 68(59 ~78) 64(56 ~75) Z=-16.798 <0.001
UA (mol/L) 319(264 ~ 380) 296(243 ~ 362) 7=-16.822 <0.001
TC(mmol/L) 4.77(4.25 ~5.30) 4.77(4.28 ~5.27) 7=-0.224 0.822
TG(mmol/L) 1.24(0.98 ~ 1.81) 1.24(0.87 ~ 1.64) 7Z=-10.186 <0.001
LDL(mmol/L) 2.77(2.38 ~3.19) 2.77(2.38 ~ 3.16) Z=-1.054 0.291
FBG(mmol/L) 5.14(4.70 ~ 5.75) 5.00(4.60 ~ 5.50) Z=-15.761 <0.001

1 BMIL AR T 4540 WBC, F400L; PLT, /MRG0 HGB, L1811 ; AST, KA TR B S ; ALT, N 2R 2 L R I ; ALP, Bl MEwE IR 1 ;
GGT,y- A AFE R Bl ; Alb, FAFE 1 ; BUN, LR ZE 25 Cr, WUEF s UA, JRIR ; TC, BRI B TG, Hh =8 LDL, W% IR 8 14 s FBG, 25 I LW

o o MR AR 1 e B TR 38, X145 B g Y I By v 26
W AR E e 2 R Logistic [B1H 43 Hr & B,
AR PESI BMI L I S \WBC . HGB .GGT & Alb A4
E W 7 r P AR k37 2 e [ 3R (P AE 1 <0.05) o L4
5 E PR L 22 W0 58 408 0 25 B B A 5 5 0k =
W B A AL A5 N R UIAE S 2 i — B 1O

A F %% A5 VKB R A A /Dl i A 3 T SR A A

IR AR ISZR A AE I 2 OB PR 2 MAFLD 9 £ 2 fa b
BRI, T MAFLD 545 P10 o5 0 M 28 47 18 2 (0L Y
GRS R AT — PR 3 Z M ek, A
L TR MAFLD 8% v 45 5% o5 07 M 28 1) B
K (55.2%) i THE MAFLD &3 (52.8%) , (H7ER IE IR 4%
2 J5 , MAFLD 4 B 35K 1 5 45 B o5 A0 1 9 A2
AN IR o 3K — R RS T Y i A 4 BE A



1306 s BRBTRE R 2 S 42 5 B 6812026 £6 B J Clin Hepatol, Vol. 42 No. 6, Jun. 2026

®2 HEHBSMMERERMERE S EX Logistic B 135347

Table 2 Multivariate Logistic regression analysis of influencing factors for colorectal space-occupying lesions

SN R 24 BIE Wald OR(95%CI) P

() 0.050 324.674 1.052(1.045 ~ 1.057) <0.001
Lk -0.648 122.073 0.523(0.466 ~ 0.587) <0.001
BMI(kg/m*) 0.031 19.965 1.031(1.018 ~ 1.046) <0.001
W4 e (mmHg) 0.003 3.231 1.003(0.999 ~ 1.006) 0.072
T IR S 0.131 5.241 1.140(1.019 ~ 1.276) 0.022
WBC( x 10°/L) 0.055 15.229 1.057(1.028 ~ 1.087) <0.001
GGT(U/L) 0.001 5.362 1.001(1.000 ~ 1.002) 0.021

Alb(g/L) -0.018 7.122 0.982(0.969 ~ 0.995) 0.008
HGB(g/L) 0.004 5.539 1.004(1.001 ~ 1.008) 0.019

1 : BMI, R T 550 WBC, 410 ; HGB, L8R 11 ; GOT, y- A 2 Bt A4 1l s Alb, 1 115 OR, B LG s €1, B AE X ],
%3 MAFLD 5&EB S RTHXER

Table 3 Association of MAFLD with colorectal space-occupying lesions

wiH % 25 E 4l 2GR i X1E PIE
MAFLD[ (%) ] 5.440 0.020
i 9189 4853(52.8) 4336(47.2)
= 3063 1 692(55.2) 1371(44.8)
FIB-4[ (%) ]V 14.912 <0.001
<13 2485 1328(53.4) 1157(46.6)
>1.3 469 296(63.1) 173(36.9)
APRI[ (%) 1% 0.004 0.950
<0.5 2842 1563(55.0) 1279(45.0)
>0.5 117 64(54.7) 53(45.3)
NFS[ (%) ]* 19.807 <0.001
<-1.455 2185 1152(52.7) 1033(47.3)
>-1.455 650 407(62.6) 243(37.4)

H: MAFLD A SC 8 W5 1 S0 5 FIB-4, JIF£F 44k 4 35 5 APRI, K4 22 R 28 J6 55 A5 B/ 10/ A LU A48 505 NFS, A1 AE P R 105 1 JFE90s £F 2 AL
I3 e DFRFRERS  HERR 109 65 2) Fa bRk , HEBR 104 615 3) Fabrdt e , HERR 228 il

%4 MAFLD 5£EHP b iti% X R B Logistic [ )3 57 47

Table 4 Association of MAFLD with colorectal space-occupying lesions: A Logistic regression analysis

S i Bl 2 7 3
OR 95%CI PIE OR 95%CI1 P{E OR 95%CI PIE

MAFLD

5 1.000 1.000 1.000

= 1.103 1.016 ~ 1.197 0.020 1.022 0.933 ~1.120 0.633 0.988 0.899 ~ 1.085 0.798
FIB-4

<1.3 1.000 1.000 1.000

>1.3 1.491 1.218 ~ 1.830 <0.001 1.493 1.214 ~ 1.842 <0.001 1.457 1.176 ~ 1.810 0.001
APRI

<0.5 1.000 1.000 1.000

=0.5 0.988 0.682 ~ 1.437 0.950 0.856 0.577 ~1.272 0.439 0.779 0.515 ~ 1.180 0.237
NFS

<-1.455 1.000 1.000 1.000

>-1.455 1.502 1.256 ~ 1.799 <0.001 1.525 1.274 ~ 1.829 <0.001 1.499 1.244 ~ 1.809 <0.001

T B 1 AR IE PR AR 2 FEASAY 1 A BEhE A IR AR I P51  BMIT, A 3 ZEARE AR 2 i il - A 1 w5 MR 52 \WBC \HGB .GGT ,Alb; [H FIB-4
FEAT AL B AR  NFS PF4 H s & 4RIy (BMI AL, 7E2EA 7454020 54 [R50 B A X6 4 & B AR BR A TS TE . MAFLD AR S i P AT 5 FIB-4,
LT Ak 4 300 s NFS, ARG U PTG 27 4 AL P00 s APRI, KA R TR SLH AL B/ i/ M HL (B HE 5 OR, FLAE EL ; €T, BHAFIX ]
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Table 5 Association of liver fibrosis stages with characteristics of colorectal space-occupying lesions according to
FIB-4 stratification

K% FIB-4<1.3(n=1 328) FIB-4>1.3(n=296) X 1E P
FRELSAI 51 (%) ] 0.954
WAL 21(1.6) 5(1.7)
R E
A SN 912(68.7) 206(69.6)
B VAR 142(10.7) 27(9.1)
REER 176(13.3) 40(13.5)
gt i 7 L 9(0.7) 1(0.3)
HoAh s 2(0.2) 1(0.3)
o o PR AR 0 [ (9% ) ] 2.920 0.404
& W+ I+ 45 156(11.7) 34(11.5)
25 1 i+ 4 P + 2 P gL i 211(15.9) 45(15.2)
V2t b+ 2 RE5 + B 461(34.7) 89(30.1)
4tk 475(35.8) 119(40.2)
A RS KN (%) ] 2.060 0.358
<5 mm 620(46.7) 123(41.6)
>5 mm ~ <10 mm 561(42.2) 133(44.9)
>10 mm 91(6.9) 23(7.8)
o P AR B [ (%) ] 4.050 0.257
14 603(45.4) 129(43.6)
24~ 321(24.2) 60(20.3)
3~94 361(27.2) 93(31.4)
=101 18(1.4) 6(2.0)

1 :FIB-4 PR AL 4300, 1)7E FIB-4<1.3 41} FIB-4>1.3 4 A B A1 B0 01 66 1] 16 161 5 2) W6 2 Bl 2 510 45 43591 Sk 25 4610 L9 61 5 3 ) 1443 20 ke 2 45

By 56490 17 451 5 4) W 2R Ik % (90K 5330 A 25 461) . 8 451

WF9E 32 3 NAFLD S 45 71 1 i (9 fs B I3 2110 o F
FERREUE S — 3 2 M7 AE B ek

MAFLD W] i#f Jig 2 JiF£F ik 6 A0 5 2 i . A
HF 5% B P 1 SR FH G B JFE 27 4 46 943, % MAFLD (3%
AT AR RS 73 )2 . WF9E 3R B, FIB-4 (NFS Fll APRI
AR AMEFE BR T F 0 5 A 5 & R AISE T
ST KBS 43 )2, FL T A4 g 5 L 20 2K A A
4U81Hor FIB-4 15 NFS 2 NAFLD U B8 i IR A
R LT AL A s ™ W i 3 X BI7E T . FIB4
IR BB Y R U, TS T HERR e 0 AT
AL 5 M NFS S22 — Rl G TACHIAR G R 25 A B Ay,
LA v B S 3 P T B B A e S s 8 . AR
FLE R BN, 22 FIB-4 NFS VA A v i 1 o e ) i 25 2
AZE 1 285 T o5 0 P 72 ) RO R I 3 i I ik
] KT 27 4 4k 2 (FIB-4: 63.1% vs 53.4%, NFS: 62.6% vs
52.7%) . BMEAFERIEZTIRANR)G, X —2F A%
TR o AL, 28 NFS DA Y vy i ik Jr 30041 4E 4k

AT RE 5545 F W o5 7 P AR 18 B 1S 2 AH G (P<0.05) .
DK, MAFLD F8# 1 JFFF 4 A0 R B (i Al Bl i) g 177 7%
P8 ) T RE AR5 B o5 A7 o 28 T Ry S B 18 XU R 2%

MAFLD 545 F{ i o 5 145 722 22 [8) SCI A AL i o A
SE 4 [ B (R I SEEE T LR AT BB Y AE 20
e R L RS s 1 LA TR R ) A B
e TR S ) KR G S O A I (S B 1
SR I 0 AT B HE SR A2, JEYk , MAFLD %0
s B A LA O JFE R A5 R T B 4 2R T e e
i 5 ZE AP RIIR B SRE 5207, e (] 5 [ JF O 1 v =B &
N B AR A R T A2 S Rl 2S5 L ER B T
AEIE T LN iR AR 0 HE 45 B W 0 R Az . — T TR
FORBE S ZARE A IR 1 0 3 410 ) 4 e g T R kA
ST, M T8 5 7 s ) RO R 2 55 — 7 Tl i
Ui AL A RSB P 200 M DR, L v g SR AE I F
FIAIA 22 6 S 2 R AN T OIS 2 5 25 o Ms
TS, BT 00 R A 2 e 2223
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Table 6 Association of liver fibrosis stages with characteristics of colorectal space-occupying lesions according to
NFS stratification

R % NFS<-1.455(n=1152)  NFS>-1.455(n=407) P! P
SRR AL 5] (%) ]V 0.801
AL 16(1.4) 8(2.0)
KA
A SN 799(69.4) 278(68.3)
BRI A2 125(10.9) 38(9.3)
RYEEA 151(13.1) 57(14.0)
FRARfR TR T LR 6(0.5) 3(0.7)
H A 271 2(0.2) 0(0.0)
d PR AR L (%) 1 5.370 0.147
EN=17 RS 137(11.9) 44(10.8)
251 I i+ R A 1 + 45 1 A ith 182(15.8) 63(15.5)
Wzt ln+ OIS m+ E 407(35.3) 122(30.0)
4tk 406(35.2) 166(40.8)
i P AR KN (%) 17 4.450 0.108
<5 mm 542(47.0) 167(41.0)
>5 mm ~ <10 mm 479(41.6) 191(46.9)
>10 mm 81(7.0) 30(7.4)
o 7 P AR B [ (%) 1% 9.770 0.021
14 533(46.3) 169(41.5)
24~ 287(24.9) 86(21.1)
3~94 297(25.8) 132(32.4)
=104~ 15(1.3) 9(2.2)

T NFS, AR TRE 1 IR 7 1 T SR 4EALPE 73 o 1) 76 NFS<—1.455 2H J2 NFS=>~1.455 44 (19 8l 2 45185 70 991 by 53 41 . 23 490 5 2) 19 2B Bk 2 451 650 43 591
2041 12 65 3) B B B3390 R SO 61 19 451 5 4) 4L BRI (0 85043 ) > 20 451 L 11 461

AT —E S B o T6 A B 2 DA i 15 i
(AR, (AR RIS AT o S it A5 AP A A7 AR X FE
TETE AR o P A PR A B AR AN TC RS,
i B A0 e e vk AR R M 2 5 e 50 K
SBE R CT ] P PAk I EAR I & it (A AR AE R )
TR ]S MRIJCHRGT R =, (R A A vy LS e A
BRI AHIFTORS 3 T A 5 1R A A 45 SR X1 M I i
AWK AN ABIFSE | DA e A R S S AGH

25 L Frik , 7€ MAFLD &, JEF FIB-4 \NFS % 0
BIVE S VA 0 v Sk e S ST 4 Ak, R 25 50 o
3 AR S KBS bR R o BRI, UK MAFLD B 3% 81
TR 2T 440 TC A PEAR |, % v e e 0 Jee 0 AT 2T 4k A
BRGS0 A 5 IR DT , X0 T45 A e 1
LIRS 432 5 T HLEAT B R M A

BEEER: AR FZET20255 1 A38 2L A%
—EHXRFE—WRBERAELEN & F i@, 5.
YXLL-KY-2025(005) .

2SR SE A : R R A A AT S0 5

EETREAR: 4 0 TR BRI RO, SO 5 AT, L
THRERTEITKEREELE, SHLL A TME
BB SR FEN R TMEER/EHS R FRE
X R RIE A,

S STk -
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