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WE: By W3 T HEWR % 08 05 1% % (non-alcoholic fatty liver disease,

NAFLD) . R ig i MEATI% (metabolic dysfunction-associated fatty liver disease,

MAFLD) . R Th e RS AH <8 5 28 Y AT (metabolic dysfunction-associated steatotic
liver disease, MASLD) 3FZWibrifE T, FF4F 40 FE B 5 5 id K 012 048 Pk B ke
(chronic kidney disease, CKD) ABFIEPRIEARANE MR PE AH M E . 753k LL20204F
7THI0H 22202345 7 5 H VL R R 22 b & Hh O B B B AT 9 RH22 52 B 28 T3 A Y CK D 2
FONEART SR, WK TR, SL0 = febr A EE A ; IRIENAFLD. MAFLD,

MASLDHJZ WibrEdE47 534 (NAFLDZH. JENAFLDZH: MAFLDZ. JEMAFLD#;

MASLD#. JEMASLDZ) J& bb R AR i 14 s 55 A 0 VR FFE s T8 (40 i R 48 b A0 B AR
JRHEPE M 2R, [FII SR A Spearman A 5¢ 14 43 # # 4NBE T 07 41 440 VP43 (NAFLD
fibrosis score, NFS) 5l K48 br Ao BEVE 4 BAH O o A4 B AT s 21 288 2R g oy 1
HF9% 8% (NAFLD#. MAFLDZ . MASLD4) 7 NJE KMEE R (primary kidney
diseases, PKD) ZHA14k & ¥ %5 (secondary kidney diseases, SKD) #H, FK/#
NFS 5l PR T8 br A9 BLVP 43 I AH e, JFalid Logistic[R] YA 23t "B AT 525973 13F Fes 1) F Bz 1A
*. 48R SEMEEHFEHMEE, NAFLD/MAFLD/MASLD A B (44 2 48 50 &% AR it
PR E R R s (PH< 0.05) , MMENIE . fH S NERJEL R (estimated
glomerular filtration rate, eGFR) FI'EE IS Z R LG FE X (PH> 0.05) . £
NAFLD/MAFLD/MASLD A #+1, NFSLEeGFR/K 27 A& (NAFLD: r = —0.329,

P =0.001; MAFLD: r= —0.360, P < 0.001; MASLD: r= —0.312, P=0.001) ,

H524/ N JREE MRRRA B/INEELIES 2 IEMEX (PH<0.05) o JEWHF
& HPKD 5 SKD A#fFNFS 5 eGFRYJ £ MG, g 14 1 & 3 SKD A B FNFS
5 /NE R R IEMOE (PH< 0.05) ; {HEE— P Logistic[al 350 TR BANFSUZ&
JIE 107 V90 - SKD 8 25 5 JI 2 9 33 e R ST S [T 38 [eGFR: NAFLD-OR = 4.436
(95%CI: 1.247~15.777) , MAFLD-OR = 2.321 (95%CI: 1.130~4.769) , MASLD-
OR =2.767 (95%CI: 1.065~7.192) ; 'B/NEZES: NAFLD-OR = 10.08 (95%CI:
1.258~80.76) , MAFLD-OR = 2.394 (95%CI: 1.020~5.617) , MASLD-OR = 5.194
(95%CI: 1.140~23.662) , P¥J< 0.05]. %5if NAFLD/MAFLD/MASLD 3Ffi2 Wi it
T, NFS#5eGFRFEARAN B /INE 2245 N 50 3 AH OC s JUHAE A4 31 A R iy 1 g 077 1
i H FFSKDIZH 1, NFSs& H B i 2k f i oy fa i R & o

KRR MRVEE TR ETERL ARETAE DSR4l AR E A
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Abstract: Objective To investigate the correlation between liver fibrosis severity and clinical
parameters as well as kidney pathology scores in patients with chronic kidney disease (CKD)
confirmed by renal biopsy under three diagnostic criteria: non-alcoholic fatty liver disease
(NAFLD), metabolic dysfunction-associated fatty liver disease (MAFLD) and metabolic
dysfunction-associated steatotic liver disease (MASLD). Methods Patients with CKD who
underwent renal biopsy at the Department of Nephrology in Jiangnan University Medical
Center from July 10th, 2020 to May 5th, 2023 were enrolled. Clinical data, laboratory
parameters and pathological findings were collected. Patients were categorized based on
NAFLD, MAFLD and MASLD criteria (NAFLD group, non-NAFLD group; MAFLD
group, non-MAFLD group; MASLD group, non-MASLD group). Differences in clinical
indicators and kidney pathology scores between non-fatty liver group and fatty liver group
were compared. Spearman correlation analysis was used to assess the correlation between
NAFLD fibrosis score (NFS) and clinical/pathological parameters within each fatty liver
group. Patients were further stratified into primary kidney disease (PKD) and secondary
kidney disease (SKD) subgroups based on renal pathology for correlation analysis. Logistic
regression analysis was used to identify the risk factors for renal function progression within
subgroups. Results Compared with non-fatty liver group, NAFLD, MAFLD and MASLD
groups exhibited significantly higher body mass index (BMI) and prevalence of metabolic
diseases (all P < 0.05). However, serum creatinine, estimated glomerular filtration rate
(eGFR) and kidney pathology scores showed no significant differences (all P > 0.05). Within
NAFLD, MAFLD and MASLD groups, NFS was negatively correlated with eGFR (NAFLD:
r=—0.329, P=0.001; MAFLD: r = —0.360, P < 0.001; MASLD: r = —0.312, P = 0.001)
and positively correlated with 24-hour urinary protein, blood urea nitrogen and tubular atrophy
score (all P << 0.05). Subgroup analysis revealed a negative correlation between NFS and
e¢GFR in both PKD and SKD subgroups with fatty liver (all P << 0.05). NFS was positively
correlated with tubular atrophy score only in SKD subgroup with fatty liver (P << 0.05). Logistic
regression analysis revealed NFS as an independent risk factor for renal function progression
(declining eGFR and worsening tubular atrophy), specifically in the SKD subgroup with fatty
liver [eGFR: NAFLD-OR = 4.436 (95%CI: 1.247~15.777), MAFLD-OR = 2.321 (95%CI:
1.130~4.769), MASLD-OR = 2.767 (95%CI: 1.065~7.192); tubular atrophy: NAFLD-OR = 10.08
(95%CI: 1.258~80.76), MAFLD-OR = 2.394 (95%CI: 1.020~5.617), MASLD-OR = 5.194
(95%CI: 1.140~23.662), all P << 0.05]. Conclusions Under NAFLD, MAFLD and MASLD
diagnostic criteria, higher NFS is significantly associated with reduced eGFR and aggravated
tubular atrophy. Notably, NFS serves as an independent risk factor for renal function
progression specifically in the subgroup of patients with fatty liver and secondary kidney
disease characterized by weight-metabolic imbalance.

Keywords: Chronic kidney disease; Renal biopsy; Metabolic dysfunction-associated fatty
liver disease; Liver fibrosis; Weight management
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SR BE G KT E Y . FiliH 20254 P 28 K 1)
e R ek 2)629.67/100 /5 N, B N ECH
2017415450 . SIbIREIY, AR S0 R i
HMIEFRER T, I RO AR 0 32 2R,
AR RO EILIE30% ", Jepi R ) E L e 2
Ih 7 280, MWEA 20 R R R AR 1 e
PERFHE® (non-alcoholic fatty liver disease, NAFLD)
215 5 1A AT D B 2 EL A% O AT AR O g i PR
J%® (metabolic dysfunction-associated fatty liver disease,
MAFLD) , FEFrTHE = I 22 A 2
RERERG A X HE AR MEATH! (metabolic dysfunction-
associated steatotic liver disease, MASLD) , &
7 “AR” fEAZ ORI RSN, HEre
HEB4rHF 58 T NAFLD/MAFLD/MASLD#&ZCKD
(kST e R R, S LA WA A s AR R
HCKDk R, wi R E Y, MAFLDA
HE R A CKD I AU Bl A 5 N #ESE I 1.664, FFH'E
IINERJEIT FRAESP 48N PR L A AR PR2. 124517,
) B Pl o5 4R AL R T gt e, B /INERDE IS 3 T %
R B ™, s TR T R R RS A IR M 1 AT
%5 5 CKDI LR E LR, BETRECiEL, ¥
H/ERES 2 P8 M AR AL Qe B A OG, A
JE 0 1 s AICKDZE it ek A Qg Zh A6 i T T
i, FEARAESE, fEH-EHEBTA T RA R
BER L. AW CAE SR E 5%~ 10% R AT 2 35 %
I FE 21 23 25 AR PO I PR B 1 R XU 2

[Fly, BE%E R, SNAFLD/MASLDAHLL,
MAFLDARIELE R I CKD XU 75 TH B AT T #4, (HH
AT I L3525 T SR BA A, AR A 0T AR B/ &
T 17 14 FFE 96 1) e er N R A A S Y e 2
MR ERR . EILIERE b, AW TS T A AL
TEREBAB A4 AN [R) b v Xk i i PR B8 A BEHEAT 52
X, BIEHIINAFLD/MAFLD/MASLD A B i 47
AL I R TR bR % B s R P73 ) R R R
1 ZERESEE
1.1 Bt £ LA20204E7 A 10 H 2202345 5 H TT
FA R B v 2 Bt B I Y R T 5 2 TR e 14 74451
CKDEFH N A G KIS ARt AT ik J5
A YINALS B o MRS AN [ i o P I o b
HEXT NFFEAT 704, BFENAFLDA (10145))
JENAFLD4 (3144]) ; MAFLDZH (122%1) , 9k
MAFLD# (293%1) ; MASLDZH (1074 .
MASLDZH (308%1) o ASHFFT LI e K2 B @ ot
BEBEAC R R w A dE (ks 2020-Y-7) , T E
Z5E B CEEMERE . fMknfErRLEL.
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1.2 A5 75 ik

1.2.1 CKDZ %€ X AW 2 #%KDIGO (kidney
disease: improving global outcomes) Iffii K52 k45 7 5&
X CKDREAT /03, Hodr: U JRE&EA/WIEF
8 (albumin to creatinine ratio, ACR) = 3 g/mol H.
i H A S /NBRJE % (estimated glomerular filtration
rate, eGFR) = 90 ml/ (min-1.73 m’) ; 23]: ACR =
3 g/mol H.60 ml/ (min-1.73 m*>) < eGFR < 89 ml/
(min-1.73 m*) ; 3#]: 30 ml/ (min-1.73 m*>) <
eGFR < 59 ml/ (min-1.73 m*) (FIBACRER =
3 g/mol) ; 4#: 15 ml/ (min-1.73 m’) < eGFR
< 29 ml/ (min-1.73 m*) ; 5#: eGFR < 15 ml/
(min-1.73 m») . & ERE—08 (1~58D &
WA v 1) BB 35 g ACKDRA %]

1.2.2 NAFLD. MAFLD. MASLDHKJZ bitrife  JF
JIE 7 A8 VR T FE I T 7 A2 14 F5 % (hepatic steatosis
index, HSI) Z5& ARk & #E4T P4, HSIH
HREARAY: 8 x [HEMRELEE (alanine
aminotransferase, ALT) /K &% R L ER
(aspartate aminotransferase, AST) | + {KE {54}
(body mass index, BMI) (kg/m®) + (2, #AEfE
2RUBEIRTE) + (2, HNLPE) o HSI > 3682/xA
HERRAFRR A1 . He MR iz b G 2 DA N T
—%M) « OATARFUESLAFAE IR WAL 1% [
L B AR Z % (computed tomography,
CT) . W% (magnetic resonance imaging,
MRD ]; @HSI > 36, HEAFAGEFFEARZ
B 2R TR 2 W o e i 22, NAFLD#
SE SUNAFTERFRE IS 1, HAERR I mRl (=
140 g/fE, BrE= 210 g/ J H A RS,
MAFLD# 52 SUNAFAERBEEERE (BMI = 25 kg/m®)
2 B PR 9 TR A7 E AR 2 O % AR B R DY
MASLD € R EA & — A0 AU a e X 2R
LT 3o B G e g s e AR T AR AL RR
EIINAFLDF 446 7F 7> (NAFLD fibrosis score,
NES) #ATPHl, HAFSE AT NFS = —1.675 +
0.037 x £E#E (%) +0.094 x BMI (kg/m®) + [1.13
CHF A AE2 BB PR3 B I B 52 45D ] + 0.99 x
(AST/ALT) — 0.013 xIfi/Miit# (x 10L) —
0.66 x (& (g/dl) , NFS < —1.455%) T HERR
BER AT T4tk TINFS > 0.6767 NI H 7w 3k 2 1
LY,

1.3 #apic

13,1 — gkl WA 2 1 — kL, s
RS MR BEEELL. BMIL LT g S A2 B g
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PR S, Horf, BMI = 28 kg/m’ & SONAERE; i
JE 2700 B AR Rk 2 ORI &R

1.3.2 seig sk ar WAE N NBER ILET . IR R
% IMRE. eGFR. 24/Nif JREHE &, ALT.

AST. H =B, &% EEE A HEE Chigh
density lipoprotein cholesterol, HDL-C) . IfiLif &
H. PIms A .

1.3.3 EAR VR IR S S AR E, SR
VIR A N R & 'E 9 (primary kidney diseases,

PKD) Fl4k & VE'E W (secondary kidney diseases,

SKD) . PKDELFEIgAB i FEMEE . /N AR
R J HAh 2K, SKDEERIEME S 4 . 2
PEB R BERR B . SR R E . IR e
B AAR A . Horb, BESRIEE R R IR R
L NE PR M B R LA AR e IR R A B A
FRAREIATHE B . SR A N BE B A
JRELVESy, BRGRIEIAE . B/NEREE L. kIl
MUVR i . AU RIRE . AR AF i . BN
95 BKAELLET,

1.4 St 5432 B BdE 5 M3 K FSPSS 25.03K 4+
AT . BMILL WUEFES N FEIES DA &
kL, PIM (P, Prs) Ron, PIULEIELRER R
ARSI IERE. MRS AT R, DA
B (8D EABER, HiE K FPearson y K
5. K HSpearmant &1 4 HINFS 5l R fa bk 9
VP o3 (B A G, SR 2 Rl Z Logistic[al 3 43 #r
NFS/& &N B R s R & . P < 0.054
ZERB G E

28R

2.1 ZRARETA GINRI4156] 53 T 21341
(51.53%) , @20261 (48.67%) , FIAEHRYS0% .
LER AT EoR, SAERENIMER4LAELL, NAFLDZ
EMAFLDZH &35 PR S8 22 7 e geit 24 = 3, T
MASLDZH B E R AR (F = —2216, P=0.026) ;

T K HINAFLD. MAFLDI&ZMASLDSE X, Hefitt
I 4 F - IBMIL, R H A8 B AR AR S 2095 s
R EFE (PH< 0.05) . NAFLD4l. MAFLD
4. MASLDAH M ZhRets £V KV B EF &,

NAFLDZ 5MAFLDZH A FEALT/KF-73 ik £)22.5 UL
(4ENAFLDZH: 13.8 U/L) F125.85 U/L (JEMAFLD
H: 133 U/L) o Kl EiEAmE g, NAFLD
‘H. MAFLDZH. MASLDZPKD 5 H. 34 i 3 F&AIK,

SKD 5 b B2 T (PH<< 0.05) , HACEHEM:
B9 E o B35 T (PH<< 0.05) . NAFLDAH .

MAFLD#H. MASLDZH F1SKD& 3R R &= 241
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ANBEG LS EETHE (PH<0.05) , ixibgh Bk
TNIC AT R e ST B RE W5 P s N B A7 AE 2 R Al
R R . FIREAKT & IR R 8,
54ENAFLD#1. {EMAFLD. {EMASLDZIAHLL,
NAFLD#H. MAFLDZH 5MASLDA [fiL R FR 7K F-34) i 2%
FhE (P¥<<0.05) , TMeGFR. 24/Nif RE BB M
B P B 4 RIS SR8/ B 5 4T 40/ B /N ERREAL/ B
NG BRI B R A ) RIS E X
(P¥)> 005 . WEIl,

2.2 NAFLD/MAFLD/MASLD A $ NFS 5 —#& #
B EIEE AT AR L HIE A X NAFLD4L .
MAFLD# . MASLD & # HNFS¥ HH#H . 24
BRI B I s 2R 2 IEAH O (P << 0.05) , 5
REFE R BMITEAECME (P> 0.05) . JHIhRE RS
IRE: NFSHIMEHEE . ALTHleGFR & &2 7
X (P¥< 0.05) , 524/ HREH. MRESE
SEIEM® (PY<0.05) . BRHEIEES: NFSH
BN EE VR R IEA G (P<0.05) , 5 HE
MR PR L4 . R
WAL B /NERTEAL R B kR4 ¥ T A e (P
> 005 . W#E2.

2.3 PKD#SKDAZE ¥ NFSH ¥ 34 e Fa B K 45
A8 XM X TFNAFLDZ. MAFLD4. MASLD
M, LWPKDIEASKD, NFSH HeGFRE
BEMAE (P¥< 0.05) , {ESKDHAH I H
7 (NAFLD: r{—0.445—0.257; MAFLD:
—0.446tt.—0.316; MASLD: —0.395LL—0.251) .
fESKDH, NFS#5 5 /NEZ45 07 2 3% IEAH
% (NAFLD: r = 0.478; MAFLD: r = 0.424;
MASLD: r=0.406; P¥%<<0.05) . K2, K3,
2.4 R MERT A+ SKDAEE Bk 7% s dt B % B &
#9LogisticE Ja o7 HETHHIUGRRHE, K&
NAFLD. MAFLDE{MASLD[JCKD i 3 2% 5 I 95
FHRAY Sy NPKDZH K SKDL, x5 ThRE T FeAl s
INEBYEIAT R E IR M. dR IR, JRE
PERF% & JFPKD A BEH, NFS5 'S IJRE N A1 E /I
EZAR A B S TRge it m e TAE R T
P & FESKD A B, o % B AT F i 197 12 JH- 9
€ X (NAFLD. MAFLD. MASLD) , fERIEJR
RHAFEE, NFS¥EE R T (NAFLD: OR =
4436; MAFLD: OR=2321; MASLD: OR=2.767)
KB NEZEYE (NAFLD: OR = 10.08; MAFLD:
OR =2.394; MASLD: OR =5.194) Jh itk (P
$J< 0.05) . $R/RNFSE g i M & 3 SKD A B
B gk e kST fE S R R . ILER3. R4
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2 NAFLD ¢8. MAFLD 8. MASLD 402 # NFS 515K, SLB=EHR. HEHIENEEMESH

NAFLD MAFLD MASLD
A A
1 Pia M Pia M Pia
B 0.157 0.115 0.114 0.207 0.142 0.144
it 0.673 < 0.001 0.664 < 0.001 0.642 < 0.001
BMI -0.033 0.742 0.015 0.868 -0.006 0.948
FEE 1k 0.138 0.186 0.077 0.409 0.105 0.299
feRE 0.053 0.069 0.082 0.097 0.070 0.077
2R Jr s 0.482 < 0.001 0.506 < 0.001 0.481 < 0.001
& fu/E 0.223 0.025 0.240 0.008 0.218 0.023
JILEF 0.104 0.298 0.147 0.105 0.101 0.300
& 0.215 0.030 0.224 0.013 0.196 0.042
JRBR -0.103 0.306 -0.084 0.356 -0.087 0.372
eGFR -0.329 0.001 -0.360 < 0.001 -0.312 0.001
24 B BB 0.270 0.006 0.295 0.001 0.267 0.005
ALT -0.317 0.001 -0.300 0.001 -0.293 0.002
AST -0.035 0.730 -0.033 0.717 -0.015 0.881
Hih = A5 0.081 0.418 0.037 0.689 0.070 0.473
HDL-C 0.046 0.653 0.055 0.552 0.062 0.526
wEaEe -0.558 < 0.001 -0.516 < 0.001 -0.540 < 0.001
R 2] 0.363 < 0.001 0.348 < 0.001 0.343 0.001
A7 4 2 0.127 0.237 0.136 0.163 0.122 0.240
o bk 4w i -0.022 0.842 -0.025 0.801 -0.027 0.797
)R &F YAk 4 0.061 0.542 0.121 0.184 0.048 0.622
Z R A 4 -0.100 0.319 -0.053 0.561 -0.077 0.428
NG S 0.224 0.023 0.204 0.024 0.205 0.033
B BRI 5 -0.090 0.375 -0.072 0.433 -0.078 0.427
FBRERALTT 5 -0.001 0.989 0.068 0.455 0.017 0.861
A NAFLD-J5 % 1 B 9% B MAFLD-J5 % 4 % C MASLD-J5 & 5%
s r=—0257 o 2 e
5 P=0.039 = g P=0.039
2 150 2 150 R 150+
E 100 E 100 E Ly (e
E 50 E 50 E 5+
g = g
I LI 2w
@0 @ 0 = W T T T T
-6 -6 -6 -4 2 0 2 4
NFS (48) NFS (49 NFS(4)
D mA s E ; ] F ’ s b
NAFLD-4% & Y% MAFLD-4k &t B % MASLD-4k % 45 5
—_ 200 - 200 - 200
o = —0.445 =~ r=—0446 = r=—0395
E P=0.006 E P=0.002 B £=0012
& 150 2 [
A = =
E 100~ E E
E o E E
-4 [~ -4
= 1% [+
2 2 2
£ -4 2 0 2 4 -6 -4 2 0 2 4 4
NFS (43) NFS (41) NFS(4)
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4 4 4
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4 4 4
r=0478 r=0424 #=0406
P=0.003 P=0.003 P=0009
3; 34 . .. -m . % RE] . e . o= . % 34 ] - —as ) .
= | & €,
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NFS (4 NFS (49) NFS (4}
&3 NAFLD ¢H. MAFLD 41, MASLD {AE#& NFS 5'8/NEEMHEREERIEX SR
%3 NFS XAERIMEATRE 3 SKD ABBSIEE T (CKD =3 #)) KA S EE Logistic B354
. AL AEA2 A3
N
ORAE (95%CI ) PiA ORAE (95%CI) Pia ORAE (95%CI) Pia
NAFLD
PKD 1.186 (0.853~1.649) 0.310 1.073 (0.671~1.714) 0.769 0.829 (0.408~1.685) 0.605
SKD 1.784 (1.161~2.741) 0.008 1.968 (1.040~3.726) 0.038 4.436 (1.247~15.777) 0.021
MAFLD
PKD 1.236 (0.925~1.653) 0.152 1.099 (0.711~1.697) 0.671 0.733 (0.383~1.403) 0.348
SKD 1.764 (1.186~2.625) 0.005 2.583 (1.138~5.863) 0.023 2.321 (1.130~4.769) 0.022
MASLD
PKD 1.199 (0.860~1.671) 0.284 1.06 (0.665~1.690) 0.806 0.801 (0.389~1.647) 0.546
SKD 1.635 (1.104~2.421) 0.014 1.614 (0.952~2.735) 0.075 2.767 (1.065~7.192) 0.037

TE: B 1 ORAAE: B 2 NS FROVEIE R 2R, B 3 RS R BEIRPT . Sl s . EE EL L PR RO IE R R

F®4 NFS MRERAMERTR A SKD AR B/ NEES (T =2 5) REKZEZE Logistic mYIASR

o = D) 23
ORME (95%CI) PiE ORAE (95%CI) Pla ORAE (95%CI) Pfg

NAFLD
PKD 1.179 (0.857~1.622) 0.312 1.181 (0.763~1.827) 0.456 1.333 (0.653~2.722) 0.430
SKD 1.566 (1.063~2.305) 0.023 3.203 (1.325~7.742) 0.010 10.08 (1.258~80.76) 0.030

MAFLD
PKD 1.132 (0.845~1.516) 0.405 1.171 (0.767~1.789) 0.464 1.213 (0.584~2.519) 0.604
SKD 1.473 (1.045~2.075) 0.027 2.199 (1.201~4.024) 0.011 2.394 (1.02~5.617) 0.045

MASLD
PKD 1.191 (0.864~1.642) 0.285 1.17 (0.759~1.805) 0.477 1.338 (0.648~2.761) 0.431
SKD 1.414 (0.996~2.007) 0.053 2.047 (1.098~3.815) 0.024 5.194 (1.14~23.662) 0.033

TE: B 1 ORBE; B 2 NS FROVEIE R E; B 3 AR SR BRI WL B B R RO IE R E

3 g IR B R 0 A FE 3 1) o S B0 KR S
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