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Correlations between abnormal renal function and nonalcoholic fatty liver
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Abstract: Objective To evaluate the association between abnormal renal function indicators ( SUA and eGFR) and non —
alcoholic fatty liver disease (NAFLD). Methods Based on 2017 — 2021 Beijing Health Management Cohort, the cross —
lagged panel model was used to investigate the causal temporal relationship between abnormal SUA and glomerular filtration rate
and the onset of NAFLD. Results (1) Increased SUA and NAFLD: (D) Path coefficients from baseline SUA to follow — up
HSI were stalistically significant in both the general population (8=0.018, 95% CI; 0.003 —0.032) and BMI=24 kg/m’ (B
=0.051, 95% CI; 0.032 -0.070) , but not the other way around. ) Path coefficients from baseline SUA to follow — up HSI
(B=0.048, 95% CI.: 0.028 - 0.068) and baseline HSI to follow — up SUA (8 =0.023, 95% CI. 0.005 —0.041) were
statistically significant in BMI <24 kg/m”>. (2) eGFR abnormalities and NAFLD: (D Path coefficients from baseline HSI to
follow — up eGFR were statistically significant in both the general population (8=0.024, 95% CI: 0.012 —0.036) and BMI=
24 kg/m’ population (8=0.035, 95% CI; 0.018 =0.052) , but not the other way around. (@ In BMI <24 kg/m’, the path
coefficients from baseline eGFR to follow — up HSI and baseline HSI to follow — up eGFR were not statistically significant.
Conclusion In the general population and BMI=24 kg/m”, the abnormal SUA is earlier than the incidence of NAFLD, and
the incidence of NAFLD may affect the subsequent glomerular filtration rate. In people with normal BMI, the onset of NAFLD
is associated with elevated SUA, but not with abnormal glomerular filtration rate.
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Fig.1 Flowchart for Screening Research Subjects
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Table 1 Basic characteristics of research objects

FE

At (n:lEing!;?aO) (n=6939) <n§%91) P

B ERE T (0, % ) 4652(33.40) 3098 (44.60) 1 554(22.20) <0.001
WIS 5% (% ) 3 489(25.00) 2 462(35.50) 1027(14.70) <0.001
AR (%) 41.83(12.42) 42.00(12.68) 41.67(12.17) 0.119
ALT(U/L) 20.95(18.52) 26.56(21.53) 15.39(12.70) <0.001
AST(U/L) 18.79(9.47) 20.43(10.74) 17.16(7.69) <0.001
LDL - C(mmol/L) 2.76(0.77) 2.82(0.76) 2.71(0.79) <0.001
TC(mmol/1.) 4.74(0.92) 4.75(0.91) 4.73(0.93) 0.430
TG ( mmol/L) 1.42(1.13) 1.71(1.36) 1.14(0.75) <0.001
HDL - C (mmol/L) 1.35(0.34) 1.20(0.27) 1.50(0.33) <0.001
SCr( pmol/L) 67.80(13.90) 77.76(10.94) 57.90(8.36) <0.001
HSI 33.80(5.91) 35.73(6.13) 31.89(5.00) <0.001
SUA( pmol/L) 326.21(92.01) 382.54(82.42) 270.31(62.07) <0.001
eGFR(mL/min/l.73m2) 106.35(13.72) 104.09(13.49) 108.60(13.59) <0.001
BMI(kg/mz) 24.36(3.72) 25.71(3.56) 23.01(3.38) <0.001
FPG (mmol/1.) 5.50(1.14) 5.68(1.32) 5.33(0.89) <0.001
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Fig.2 Cross — lagged panel analysis of SUA abnormalities and
NAFLD
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NAFLD Z 405 28 S Jo T AR Y, 25 2R R, FEAL
IEFELR FBE T 9 1 ) AR BMI SUA | Il fig 5% )
TE S NBET , eGFR 5 HST W5 Yk I 1% ] AH 26 2500

S5 0. 681 F10. 504, FEZE [A] 2540 5¢ R ECH 0. 076, 3
BT, I HSI 3Bl eGFR (138 i
Jo BEAR BB Bz nsis g e ) N 0. 024 (95% CI; 0. 012
~0.036) , RSG5 L, WKL eGFR F| i/ HSI
28 ST T % AR R B (B cornpins ) A 0. 009
(95% CI. -0.006 ~0.023), G2 X, X 4R
NAFLD i) 520 eGFR, B /N g i) % 558 & A 7E B
WilF 2 )5 o B BIPE A 48 45 RMR {H 4 0.013, /hF
0. 050, CFI {E 4 0. 995, K F 0. 900, 75 HA 485 71 5] 415
MAE, DR 3 R 2,

7=0.681%

Fii1)j eGFR

H#:2% eGFR
By=0.024*

r=0.076*

B,=0.009

. * ™
34k HSI r,=0.504 J| b7 HSI

TE: eGFR, B/ ERuE I 2 HST, T 15 728 M8 5 ) o 1R] 20 A OG5
Birors B AMXRE By W Brsgusiopiyecrrs Bas R
Bzt corr o gy st - LINE A G AR R B+ , P <0.05, SERFIRIX
7 ERHA G R R SG BA NFoR120r m a5 R L B
BB IE T FELFIRA S A1 A7 3%  BMIL MR AR | MLAE S5+

3 eGFR 535 5 NAFLD % 58 SUHE I 43#7
Fig.3 Cross — lagged panel analysis of eGFR abnormalities and
NAFLD

2.4 pE A B TABITRAAMEI N FEA, A
AH A2 R v ol ol A TR J 9 7 422 i 46 R ), BMIT
PA24 Oy op Bt Gt AT o 2 oy Br o (1) £ BML =

#2 NAFLD %5 SUA (eGFR S5 158 Uil I /3 A
Table 2 Cross — lagged panel analysis of the incidence of NAFLD and abnormal SUA and eGFR

SUA F+5 5 NAFLD &% 1

HT &3 AR AR (95% CT) TR
Bigsesuapgimst Bt st Biisua RMR CFI
BEARE(n=13930) 0.018%(0.003,0.032) 0.001( -0.011,0.014) 0.017 0.992
J3 253 Hi——BMI
BMI=24 kg/mz(n =6965) 0.051%(0.032,0.070) 0.014( —0.004,0.033) 0.039 0.961
BMI <24 ke/m*(n =6 965) 0.048°(0.028,0.068) 0.023*(0.005,0.041) 0.034 0.971
eGFR 5% 5 NAFLD %5 2
] AU G AR R E(95% CI) AL
Bttt eGrRo IS Bt s pireGIR RMR CFI
BABE(n=13930) 0.009( —0.006,0.023) 0.024%(0.012,0.036) 0.013 0.995
J3 253 Hi——BMI
BMI=24 kg/mz(n=6 965) 0.012( -0.007,0.031) 0.035%(0.018,0.052) 0.016 0.993
BMI <24 kg/mz(n,:6 965) -0.003( -0.023,0.017) 0.004( -0.014,0.021) 0.016 0.993

a P <0.05, SUA:MLIRAR; NAFLD : AEERFYENG AT ; eCFR : W /NERUEIE 3 s BML (A . 1 S AHERR IO B 1SR4 BT A P 391 AF i (1A
B BNk B A L 5 0BT T R A R R RS, HA S R RS 2 AR T SRR RIBE DT A AE I | A B i R

P2 AR 575 5 R HT BRI IR N FR AN, FAb AL i ) S AT
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24 kg/m* B NBEH, SUA (1978 Ak 75 HSI 1 8038 22 A,
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%, 1E BMI <24 kg/m’ ) \BEH,SUA FHE 5 NAFLD
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LB I K 2 079 710 445 5% 1 EA I F
SRR BT TRIAF 95 (R 25 26 A AT 22 W, SUA. 3 /K - 21 441K
IKF2H, B 5 ke NAFLD'™ oo, s [ oK 284 BA 51 F
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(95% CI:1.02 ~ 1.25)1" FLTF [l A BEAY K
BASI th 3¢ B NAFLD £: 20 HUA 9 % 4 (OR =
1.609,95% CI. 1.129 ~2.294) 7 DI 5546 H %
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5 SUA S By J ) 5 2R, T ik 2> 35 10 0[] |5 I O
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KB, A6 BMI IE# AR, NAFLD fl HUA [B] 4775 W
M CHk . Yang 256 A ABIF 7% 26 B i bR IR it i 5 4% it A
F % I8 W BT ( metabolic associated fatty liver disease,
MAFLD) 22 [f] 77 76 %) 5 2%, 78 Wang 25 A B F
FEH R GE TR D5 I 5 IR BE R N B = IR R Al AE AH
S SUA Sl i S8 A0 I 38, A 28 FF U s 07 #1945 G A
PR 3 1 18 5 KRBT, 5 B 40 i 2k ) o 4
TS AN, WFSE e B PR R TT LA L 2 3R 38 T U g 7 oA
U AT SUA T8k NAFLD 9 ML ) BL 4%
Foo MiSET NAFLD 3 Ji sy bR 2 i A i KUK , 2 38 4o
A S AL NAFLD 40 i F /)N BRUBE 7R v i) 26 25
TR ok R

HHi T NAFLD Y eGFR 5 £ T2 1S
I A 2 e T R S >, E—AN T
CKD s [ s A BA S 55 Hh , CKD 22 S0 B /N ek g

FERALTF 60 ml/min/1.73 m®, % 5T R 2 B AEAE
NAFLD Y5 CKD %5 KU 4 AR G , XU e o 1. 22
(95% CI. 1.04 ~1.43), CKD X[ & NAFLD
7 R ) 18 0 0, e CKD R
HFSE T NAFLD S H ™ AL B2 5 DO BE A ) T B
KKK W], NAFLD % 5 3F NAFLD f4 8% 41 1L,
eGFRAF [ 73 WML F I 22 57 - 1.09% (P =
0.009) ™" o A5 v, AT K BUAE KA HEA BML =
24 kg/m* Affrh NAFLD %/ BT eGFR (R, X 5
RBFFEEE R — L, B A NAFLD 2334 )i eGFR 5
FHRKL . 7E BMI < 24 kg/m® Aff tr, NAFLD 5
eGFR S0 ZAIAAAAERER . X AT REJE AL JHERLF- 225
IR JFF R0 S TR s 4 i 2 ) ok AP AR 174 28 1193
fif [ Adenosine 5’ — monophosphate ( AMP) - activated
protein kinase, AMPK] iR H A FPEHK R 51 &R
TEIR N, FEAR A EROH K™

BT AE— L R BRPE, 7 5, B AT AL TP
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