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Abstract

Metabolic-associated fatty liver disease (MAFLD), formerly known as non-alcoholic fatty liver
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disease (NAFLD), is considered as the liver manifestation of metabolic syndrome. It has become the
most common chronic liver disease in both developed and developing countries, with prevalence
expected to increase in the coming years, and is the leading cause of end-stage liver disease, liver
cancer, and liver transplantation, affecting one-third of the global population. Colorectal cancer
(CRC) develops through the adenomato-cancer sequence, and is the third most common malignant
tumor in the world with the second highest mortality rate. Studies have shown that MAFLD is asso-
ciated with an increased incidence of cancer overall, and tumors are the second most common cause
of death in people with MAFLD. Many studies have found a correlation between NAFLD and colorec-
tal neoplasia (CRN). However, due to differences in diagnostic criteria between MAFLD and NAFLD,
the correlation between MAFLD and CRN should be further explored. This article aims to review the
correlation between MAFLD and CRN, so as to provide new ideas for the prevention and treatment
of CRN.
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1. 5|8

AP 4 I8 17 AT (non-alcoholic fatty liver disease, NAFLD)&#] T 1986 4= Shaffner A1 Thalerin $2H!,
J 125 B 3 58 ORI S% NI A AAE e N A8 1, 5 AR RSSO RS R 32 A 0G . HLAHERR I BB (5
P >30g/KR, LMt >20 g/R)ERFH AR M0 B —FPHIEZ W[ 1] [2]. BEZE NAFLD S5 20 E - R H
RIRHUEFHRN T ##, NAFLD ZWibrdE N In R 2T 1 R AT 3. T 12 A8 B, 2020
SR [ B B W7 BT 5 28 422 0K NAFLD % 44 MAFLD (metabolic-associated fatty liver disease, MAFLD), & X
HAZWhs AR R 07 A8 1, HIs R DL N =AMtz —, QIS E/NERE. f27E 2 B8 PR S AR 2%
W3] [4]e BEE MR FHE 2> tfilE 7&H T M AR MAFLD K2 Wiiiay 748w (5] BEAEHE FiikiE
NAFLD 43K B 264 25% [6], A G AW AL, Bk A - 1/3 B 152 MAFLD #21W[7]. MAFLD
BLFE— BB T BRI, DAl ) JHF U I 7 22 1 B £ A A R RE BE LR AR IR T eI 48, 5 Tk —28
BN, ER DR AR (2] (8], [FIEF, MAFLD 75 U g I I 32F Jee ey AU A A 21 e
BRI R TTIA NAFLD A 54 RO [11]. HACE AR 5 I AR A 28 KSR I 5%,
5 22 P A0 O LA 0 < 2 BB PR os AN — L JH M e G I 1B e 2 T e 1) A2 XU 389
K[11]-[14].

MR R BT A AT ) 2022 SFARERERE S THEE, (N = JUTIRE B, 4 EW
J& (colorectal cancer, CRC) 95 AL B FHEAN[15]. TL2# LAWK £ &5 B i i i s - J 7 H R [ 16],
ME fElR ) CRC AL T N 2%~6%, 5 BRI I UIBR 45 B 1% 198 (colorectal adenoma, CRA) A
DL 35 AR 25 B U T A o 45 W B 2 42 &5 B W M8 (colorectal neoplasia, CRN) 25 (1) EEF-B, ik
MG R Wi e AniE, (HH T H A A & B B RN A, — R R R AR T

BEAEAT 7KL, NAFLD j& CRN RS fERRAER(17] [18]. HEFran 4Ok, O ZAEE
MAFLD 5 CRN MIAHGPEHAT TP IR, (AL —845 0, BRI A Rl — Bt i [14] [19]-[27].
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LR AE AT MAFLD 5 CRN AR 6 K LML 70— 255k
2. MAFLD 5 CRN g94814
2.1. MAFLD 5 CRA By#xt¢

NANEH 2 4 %% KL MAFLD 5 CRA fAEMOGTE . o 223 34T 1) — DA N 184,792 44 AN
(R T T A 7045 S 7R, MAFLD 5 CRA FE053 RS S8 ARG, HOZAR DG S0 | 8 S s« B8 R
FAERR ISR A M B0 H I CRC K s H5%[19]. FIE Gong. Yan ZEH 7T N\ GIFE— TGN 4463 4t
RS WA i K, MAFLD &2 1) CRA XK 2 9E MAFLD B3 1) 1.303 £%(95%CI: 1.076~1.578, p
=0.007), FHEIEIN. B BRI BMI AR S CRA RESIEINASS, BAE L E#EA+, MAFLD &
WG U 45 L e () B ST fes B TR 3R [ 22 o (R, BRI 5 — TRAAN 1395 44 52 13 (1 46 T T F 72 % 0, MAFLD
& CRA KM fafkE, HS5LMEMATH S, BRL fEAERE. fEA M AERE. FbE JRp X YA
MAFLD WA 3% 1) CRA Fi A3 2. b, FEBEIRP I MAFLD 83 CRA KU 72 JEAR i i
BEN 7.3 £5(95%C1 4.2, 12.6, p < 0.01), L OPEAERER MAFLD &2 CRA JRS 2 JCHE i A 5 1 7.0
f5(95%C14.3~11.4,p<0.01). [FIFF, FErROEAERER MAFLD 3% & fa s S 38 n[25]. — g 124
424 B A N BE B 22 o O [ BPE T 9% [F)RE & B MAFLD 3900 CRA 05 K&, (HiE—B W4 0 Bos, 78
—#h MAFLD W&, EPFEAERERY MAFLD. EREA! MAFLD M1 2 RUHESRHA MAFLD A, {XIRAERERY
MAFLD & CRA M faf R %z, H CRA & K29 MAFLD [ 3.351 £%(95% CI 1.589~7.262, p <
0.001) [21]5

SR, AN A H T EORAH 418 . Sk BB — g\ 3044 45132103 004 W T F 70 A B
TER R Z T4, MAFLD 417 CRA BN, HRIEFEES. YRl W@, AR RS &),
MAFLD 5 CRA TR EM M. $tk b7 38— 0 WA /M7 5 27~ , MAFLD fUR et CRA FIMAT fE 6
&, Zoik MAFLD &3 CRA KGN 1.55 /%(95% CI 1.13~1.96, p=0.004). [FHf, fEHHE BMI. FE K
gt — 0 o WA AT 2 R Wi R I, CRA [ 5595 AU 75 %50 2H 2 e B I 22 57 (24 b4k, Zhai. Dong
ST AT 1 B R BEALAL 23 BT [ FE K B MAFLD 5 CRN AAELE RIS R ([27]

2.2. MAFLD 5 CRC B9#5%14

Chung. Goh Eun %855 /£ — I 970 Ji5hE A IBAFIAR 7 K 3, MAFLD S5 e kAR 2 )
FESEAH SCAE TR 4 0, FoH VR AW MAFLD (R Bl AT 99 Fl/alOK 87008 1) MAFLD) T 5 —
MAFLD, W%V, BATHURIE BT G A ME 2% . BRI, MAFLD 4 CRC KRR KIET:
35T 4 MAFLD 41, #8499 Xl MAFLD 4 CRC % AU E MAFLD 415950 1.33 £%(95% CI 1.29~1.36,
p<0.001), FETZREEIEINZ 1.25 £5(95% CI 1.16~1.34,p<0.001) [20]. UbAh, — TR FH 2 [ A 4 12 Hdis ik
ITIIWEFL SR, MAFLD 583% CRC 72N 1) 24 Fiomie BA S Z A0, %S, MAFLD 5 CRC ()
FSEERE— D50 [28]. [FIREH, BHE TGN 8,933,017 L& 5H KNI T RN, 5AENG 7 TSR A
b, MAFLD “MA& CRC 0 KUK N 1.32 1%(95%CI 1.28~1.35), HBEHE P 4EALFEEEI N, CRC XU
B BFt, th4h, JEEE MAFLD 4 CRC XK T #E2H[23]. Zeng Yunging 58 NEATH— TGN 14
TRF 7T 37,824 4l MAFLD 234 1) meta 23 M7 275, CRC (1) 8% R E#E MAFLD (32 i i (OR = 1.93;
95% CI = 1.42~2.62), Hrh, HEJF MAFLD 5 5 5| 2e 45 i b gi[26] .

iR, ZHEETFIAH MAFLD [AZ/ERIN T CRN BRI, SR AR IR & 75 A- 7E R PR3« JIEL b s 2 45
AU RHE AT WL 8 )5, EIR AR R 3 A o AR AR AE S+ SR 0 BF i R K I MAFLD 5 CRN HJAH
KM, X AT Re S AN R T A N RS2 N BE AR AR S A ] o ARSI DG 50 A S CRIN 45 BB e B 2R R AIE
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ANRE R, RN, KTHEMHERRRZ MBI, TEARERELR. o, FRNREZRN
H O REK TSR AN, TSR RS R AR AR . KR 15 2 KL RTHE M BAFIR 78 3 — 2B 4R 5T
UESE MAFLD {7752 55 CRN XU 6 i 5%

3. MAFLD =& 2B 5 CRN B#EX4
NAFLD/MAFLD Ef£E 5 CRN g4

REAEBI FE AN, 8 R Ui S A R PR 14 IR 7 14 I %6 (Nonalcoholic Steatohepatitis, NASH) [ 58 2 5 3%
CRA HJ XU v T Bl ig 5 A8 PE ) NAFLD [18] [29]. BE% FLI. FIB-4 L0 HMIT R S5H#,
B2 WA FUESE T IR T AFEARTE NAFLD 2 Wiatae, JERIHIL T T NAFLD " HFEE 5 CRA
fIAH S . Eun Young Ze %5 N\ % ¥ NAFLD H3# CRA Hup 68 FLI VU Ar 8 EFHmsni30]. #6E—
I 26,540 FITCHEIRBE NI 7C R APRIL FIB-4 ¥4 #11 NFS % NAFLD #3470 4 Zi &
B, ™ AT R CRN BB R T4 B AP B #4317 Min Cheol Kim 25 A RIFEF] ] FIB-4 $E%0F1 NFS
PP AR YA ™ SRR, )M R IAFAEFF I 4T 4640 () NAFLD 3% K4 CRA RS 2 & 7, ST,
i ] APRI 1 BARD VP50 73 20, A RIZEAUAH SPE[32] .

NAFLD ¥ 44 MAFLD J&, tHT2Wibr#Er 25, = REFITES 7 LR LA RE MAFLD H (1)
EWiRLRE, JFE AT T MAFLD R (kS £F 4EALFEFE 5 CRN FIAH G

T — T30 FH 35 A Pl MFALD FFIEZF 440 F2FE W 730, FIB-4 F NFS T e 5141 4 Ax. 1)
B2k FHEAR 2518 0.736. 0.724, 1T APRI Al BARD, Bl FIB-4 fil NFS 7£ 34t MAFLD 3 4141k,
HHER BT, (EARH T 12 W BT S 41 4R A0 A 37 BREL[33 ] B i o B — TR FH R L IR 1A MAFLD ™ 5 F2 1
(RS T T B FEAIE S 13X — 4518 ([34]. hAh, ZIWTFE E T FLI /£ MAFLD 2 Wirth (90057 230 [35] [36].
AR, v [ A s M X APE 70 N R FH LSS 2 2D R el J iz 0 R )32:, M T MAFLD 4F4E46 VP4 (MAFLD
fibrosis score, MFS). FEIZH FLHIYIZRBAFI RIS UERA S 1, MFS $¥{f MAFLD &35 4 4E40 1 ROC 4k
NN 0.848 F10.823, FEAH AT A TR % MAFLD 3% B HI4F 41k ( > F3), B FAE8 0k
RANEPES(37].

R E R A S F W 7T/, FIB-4 /&2 MAFLD & CRA HISLfGIFZ, FIF ROC fiZkit
35T KB FIB-4 2 Wi H AR AUC N 0.868, R BUE FGE 750 A 67.6% 90.9% [38]. Chang
T ST E AT B — TR T AT 78 & B, FH NES A1 FIB-4 1EAG FFEF 4L FERE I, CRA KU FEAE RS <50 %
(] MAFLD 32103 BB AT T EA AR (s8I T [ 19]. O, A5G E — I 3441 2 RRARKE A
BB FCH, UL FIB-4 14l ) MAFLD FFHE HAZE 4k b AN CRA S5 XRS5 T I RS A £ 484K 1) MAFLD 4
PRIEIN T 45% (95%CI 1.13~1.96) [24]. #A1T, FE—ITLL FIB-4 4840 > 1.3 A#UEE AT MAFLD 5 CRA
AH D (RS T T BIF 0 30 % B, MAFLD BT 4744k 5 CRA TEH] A G, XAl g2 i T Ll FIB-4 #5%k >1.3
NBREGIN 0 BT 4T 4E AL LA AR = b Bl 22]

Ak, WA X MAFLD 5 CRC HIAHREREAT 75t Lee % AFIH BARD ¥4 %} MAFLD
AR AT VR, TS CRC WM, RBIAFTERF MG -0 B35 CRC XU FH7[23]. Chung
Goh Eun %5 A\ FIFERIH BARD VP40 VAl AR 4EAAR S, R ILEEA MR HIZF 44 1) MAFLD 523X # (4 $5 CRC
TE P BT S8 1) K08 28 B S e A R B0 T R 357 v T A P A 41 44K 1) MAFLD 5248 #720].

PLE, HATIZW MAFLD Jg 28 P & 2 4 i) R FBAT N R R A, (HROR B Z AR 1R N SR AR
TFRAM, BE0E 1. B2EZHFIAA FIB-4 [z NFS £ MAFLD £F 4L 1Al v BAT R R B,
(EER VP BT R E A M2 W Al . IbAh, X T MAFLD M HE AL 5 CRN (AR MEHE 2 IR T4+ o i B
Pk NBFIOREBT T 7, AAAEIEFE I, S Z MABA BT 78, H MAFLD ™ H A2 FE F A i & br itk A T
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s A E, (HlTHAQNE, ElmAREE T E U2 8 S IEAR R A VEFR AR 2 B i dE s P, ARk
AR 2 AETERT FUt — DI b —EH IR R

Table 1. Summary of non-invasive indicators for the assessment of steatosis and fibrosis in MAFLD

= 1. MAFLD BEAr M RAHE T B T OEHR B 45

Lower Higher

Formula Equation cutoff cutoff
FLI= 60‘953 x loge (triglycerides) +0.139 x BMI + 0.718 x loge (GGT) + 0.053 x WC-15.745 /(1 + 60‘953 x loge
FLI ( (triglycerides)+0.139 x BMI+0.718 x loge (GGT)+0.053 x WC-15.745) x 10)0( <30 2 60 [61]
FIB-4 [Age (yr) x AST (IU/L)]/[platelet count (10°) x ALT (IU/L)"?] <13 =>2.67[62]
APRI [(AST/ULN)/platelet count (10°)] x 100 <0.5 >1.5[63]
NFS —1.675 +0.037 x age (yr) + 0.094 x BMI (kg/m?) + 1.13 x IFG/diabetes (yes = 1, no = <1455 >0.676
0) +0.99 x AST/ALT — 0.013 x platelet count (x10°/L) — 0.66x x albumin (g/dL) ) [64]

BARD  Scale 0~4; BMI >28 kg/m? = 1 point; AST/ALT > 0.8 = 2 points; Diabetes = 1 point > 2 [65]

0.078 x 4F# (%) —0.007363 x IiL/MRTHH(10%L) +0.0146 x AST (U/L) +
MFS 0.007618 x GGT (U/L) + 6.673 x INR + 0.09833 x BMI (kg/m?) + 1.425 x2 % <14 [37]
Wi R (yes = 1, no = 0)

4. MAFLD 5 CRN &t HIRFs

KT MAFLD 5 CRN AHSCPERIHLEIBETT, B AT 3 2 BB Rt TRREACT MR Bigwit

4.1. 5 %EIEH (Insulin Resistance, IR)

£ MAFLD [WEZESUHFZE, IR A& b SR A SRR, S 20 5B (FFA)T
B A IO b IS R AR A B AL 2k MAFLD f9 R AR5 B (391 tbAt, RFIRENG T Z At ] LL
SR IR, M) B — AN GG IR [40]. SUbFER, 2E ISP EoR, ERBEERES,
S R MAEA IR 5 CRA XU & 4H5%, HOMA-IR F:3400 1 U, CRA KUK 2480 20% [41].
VERNIE S RIPUIIAREY, R ZFKTE TS RS 45 B R R I T . CRA R AE X3S In 2 1F
FHOG, R IR WREE S =k 8 3R (e 3 CRA MIRAERE[42]. tb4h, AHFFER, IR Kmk R
i ] BEE I b B AR AR K R -1 (IGF-1) & s 9800 g g RS 2L IR -1 (GLP-1) 1) 403, M2 i CRC
(RIRT IS B K e [43] [44].

4.2. IBEARKFETBE

NEERZR AL — Pl B Z G OR), 3= 2L by IR D 4 23 b 45 ] BRAEAI FE RN, FHHIE b IR ISR S 5 S il ik
Z 577 MR AR B A R Y, A, Homik ek b R N R T (0 TL-10) 50 BEAS NF-xp
s P TNF-a F1 1IL-6 FIRE, 1E MAFLD HORFEST R FBTLF 4EAL E F[46]. HEEEZAE CRN
WREHEZAEM . AR DRI 7T DL 25 4 G A2 TE 19 2 A0 TNF-a 75315 5 HEK[47)
[48]. [FEF, AHFFRNRKI, HAraeidd(EH TR 40 b R &4 i S0 RIA MR R 20k 1.
2, T M CRC KA NS 51 SR 42[49]. 1 MAFLD & & N B Rk TR, XAt 5 MAFLD i
& CRN KU InAH R [50] [51].

4.3. PpEERLE
AT BRI, JLE MAFLD £ 3% 1738 b 3 =F B 2 35K T 9F MAFLD & JL[52]. 7EEFXT BN
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FRII i, MAFLD 59 MAFLD B#EM A R B2 R, H B SCE RIMAE R
J A B 7 A AFAE G [53]-[55]. BRFLRIN, i visid i7iE - FEEH7E MAFLD fR$E R ZA/ER,
AT RE S BT 2R AL 8 TR T AR B b 4 T 1 % e T e DA T 5 g i o e ) e e b, [RIINDR
R AR = R N B 2, 5 35 I I 38 3 T 2 1 i T R B N ARG R, AT T P 4 5
fiE L, % MAFLD (R AR R [56] [57]. [N, JAiEA48 KMl 2 CRN RAEM R HFE4, Kl
{1}l T B P P A AR R R S R AR R . 58 E R MR T2 A TR WSS g EN
GEUEA S T B RIEFIRE FE CRN R AE[58].

4.4. TIERTS

A5 JOREAE MAFLD (MR A R EFAFEEEAE R . FRE — U0 70 &30, B I 5 4 B 98 REAH G Ha
P ARG, T MAFLD 40 38 4 5 RAIRASE NAFLD 48 #F oy iE, XEiVF 2 il IR,
NRERFRACE I, il i = ALER S ER IS R, K] MAFLD Bl — Mg 4 5 B [59]. R
W, #RAES CRC NI, HATRedL iyl id A SMEE DNA #5745 890 izt be el % 1 3 23U
P AR (0 SR AR INAR ik A RS G e R A L () 35 0 5 e L il JH R A DA 5% ol v DL Al I 3R
NRIBAE B TR 418 2 R 46 AT 753 CRC R AE[60]
5. iWig

CRA R4 HE B A R Bcw IR R, 2 CRC A RTHRAS . FHIIHE G CRC TR 5 3%
IR N B BRI I e 20 48 B B 20 3, B LR A S22 Wy 3 Bl g & & B B R AT 25
Mt dr, BEREWR T —ERLDF FOOFRE /1. NAFLD 23R 55 WA, 7l k—5 0t i
WAL L2 e, B AT 3 2 W EARKESE M AR A IS AR BB At & . NAFLD 5 CRN L Zffa s
RIZ, BEEZ D70 K30 NAFLD 3% CRN RSN, [, A AHCHEMY], NAFLD s 1) B 2 K
A6 G HH T B AR 7oK HL N 4T CRIN 75 285 10 34 Wb v A7 E T AT

2020 4E NAFLD ¥ 4 °4 MAFLD J&, %00 B2 WA E e e W, Aol m R, =
TEE T B AR D Re ZREURAAE,  RE NS S 4 1 b S WA 6 ) BE BB 76 R 105 12 I 5 45 LI iR 58 SR )
YER, AR TARZE N E AR RSN H AT 5 O 260 # % MAFLD 5 CRN [RAH R VEREAT T
RE, L2807 W MAFLD & CRN el R &R, HEWBAMau e 7 e eMxmgit, mies
WFFT 0 IR RRE 2 7 55, [FIF, MAFLD 5 CRN M SMEINLHIE £ — 48 %, MAFLD fEHE 2
5 CRN IR A WA thah, B RTAHCSUR IR R 2 8 T MBI 78, S = E4E 22 ) 5 ey R TR 14
WA -

S22, MAFLD [ H5 CRN [FAHIGHE NS B IR R AL ey 5 AR,  DAMEAE & T MAFLD #F— 35 i
JEIIERS, 3] CRN BRI FazWi, FUaT7T, SRR RmMgm 45 A RTE S R 1) e .
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