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Study on the influencing factors of metabolic associated fatty liver disease in gout at different ages
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[Abstract] Objective To investigate the influencing factors of metabolism associated fatty liver disease
(MAFLD) in gout at different ages. Methods The clinical data of gout patients admitted to the Department of
Rheumatology and Immunology of Zhejiang Hospital from January 2018 to March 2020 were collected,and the
patients were divided into the MAFLD group(n =243) and the non-MAFLD group(n =159) according to ul-
trasonic results, According to age, they were divided into age < 45 years;age >45— < 65 years; age =65
years,and the differences of general data among the three groups were compared. Logistic regression was used
to analyze young and middle age (age <C65 years) and elderly (age—=65 years) risk factors for developing
MAFLD with gout. Results The gout patients with MAFLD accounted for 60. 4% (243/402). Abnormal liver
function accounted of 64. 6% (157/243) for the gout patients with MAFLD. The rates of abnormal BMI, he-
moglobin(Hb) , uric acid(UA) , elevated glutamic pyruvic-transaminase (GPT), elevated glutamic-oxaloacetic
transaminase( GOT), elevated glutamyltransferase (GGT), hypertriglyceridemia, Hb, UA/creatinine in the
gout patients with MAFLD were higher than those in the non-MAFLD group,but the onset age was younger
(P <C0. 05). Logistic regression showed that elevated GPT,BMI, hypertriglyceridemia were the risk factors for
the occurrence of MAFLD in gout population(P<C0. 05). Among them,BMI were the risk factors for the oc-
currence of MAFLD in the young and middle-aged gout patients(P<<0. 05) ; For elderly gout, hypertriglyceri-
demia was the risk factor for the occurrence of MAFLD(P<C0. 05). Conclusion Elevated GPT,increased BMI
and hypertriglyceridemia are risk factors for developing MAFLD in gout. Risk factors for fatty liver disease
vary at different ages, for young and middle-aged gout, the increased BMI is more strongly associated with
MAFLD, while for elderly gout,hypertriglyceridemia is more associated with the occurrence of MAFLD. It is
very necessary to do a good job in screening MAFLD and monitoring liver function in gout.
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1.1 BFERt4 I4E 2018 4 1 H & 2020 4 3 A #f
YL B R B2 IR 1 9 KR 3 A9 Il DR B8 kL, 48 AR
e (DR =18 % 5 (DO FF4 2015 4 KU HT R 9 15k
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HEBR B E 8 | Il R G R e B2 ) AE S LR 1 4k &
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g/d, P10 ¢/ JHFEM B B Rt Be 2
PEAE R B I . AR 5% AR AT A B 40 B 25 51 s it
HECH AL S :2020-59K)

1.2 BESRE SREBF N R AR | O AF
15 AR PRI R KR R SR L R S B (BMID .
HHRESNEEE (GPT) A HHEER (GOT) . AR
Pk 2% K (GGT) L BHZL 2 (il UACH W =R (TG) |
SRR B CTCO R %% BE s 82 11 (LDL) | Il 20 85 1
(Hb) i/ (PLY) L £1 40 i BT F% % (ESR) L C ) W £
1 (CRP) .5 /NER UE 33 3 (eGFR) K ¥, $18 1l UA/
WLEFE . BA& LT 2 30 4T 3 — 300 B N IF T
RES . (1DGPT>40 U/L; (2)GOT>40 U/L; (3)
GGT>50 U/L. & TG IfifE (TG=1. 71 mmol/L).
& TC IMifE (TC=5. 72 mmol/L) . & LDL Il % (LDL
>>3.10 mmol/L) ;eGFR<(75 mL/(min * 1. 73 m*)H

EIIRE A 2. W2 ®S G I MAFLD 4028 2 4.
MAFLD 20 (243 ) . & MAFLD 40 (159 ffi), # 4
AR 3 AT AR (K45 B KL AR (45~ <65 %)
I K EAE (=65 2O IR

1.3 Geitefab¥ R SPSS22. 0 Giit# it . 454 1E
BT BRI 2 s B, 2 HILERM « &
B s ANFF A IE A 404 1 v i R DL rp 6 85 K o 4346 [
FEIM(Q,.Q,) 13RI 2 A1 b3k | Mann-Whitney
U K 5. THECER LA o> R, 4 8] B Bk X°
K30 5% Fisher i VIR LR . R logistic ZH &K
[\ 9 455 0 4% B7 98 XL MAFLD B9 % A 5 4F % . BMI., JiF
Uige Mg UA FHEEM LR, P<0.05 WERA

gt
2 &% R
2.1 — Bk S 102 BRI AT RER A,
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(32,57 % . 5 MAFLD B9 K 48 I, MAFLD
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JNCP <20, 05) ;9% T2 . Plt . ESR . CRP . ifi WU it & 1k
WS W & eGFR LR 2Z B4 it 22 B X (P>
0. 05) 5 f ML HE B8 JR 9 L0 I 55 5 ORI M % UA b
B, 2R G E X (P>0.05), W1,
57 MAFLD B9 KB & HH EL . 75 42 MAFLD 41
BMI K& GPT. & GOT. & GGT . & TC IiLAE /Y k4
et AE MAFLD 40 BMI ¥ 5 24F MAFLD 45
GPT./ GOT. & TG IMiLAE . & TC IMLAE & LDL ML fE
WL B, 22 S5 A St B L (P <<0. 05),
MAFLD 4 i 45 (5 IF U g 5 % 09 Le il 2 AR 41
BMI ¥ 3 #H 4 MAFLD 40 1995 X & # UA & Hb
K5 T6 MAFLD 4199 KB & ik, = R 5
FE L (P>>0.05, L3k 2, i MAFLD 41 % 4F 4
FIE AR KR T, T AR S5 8 19 & A SR8 B A A1 1% 1Y)
R R B AR 76, 1% .51, 5% Fl 43, 2% . £ F
Bt E X (XP=29,13,P<C0.001).

F1 HRE&H MAFLD 5X &3 MAFLD 2& IGRIEFREL &

i H 4 9F MAFLD 2 (n=243) K& IFF MAFLD 4H (n=159) t/XE /U P

ER (s, 8) 45.1416.0 53.9+18.0 4.704 0. 001
RIRERY (x5, 8) 39.0+14.1 47.0+16.2 4.769 0. 001
WRIMQ,.Q A 48(24,108) 60(24,120) —1.681 0.093
BMI(x +5,kg/m") 27.0£3.3 25.0£3.3 —6.143 0.001
UA(z +5s,pmol/L) 5174131 4784117 3.008  0.003
I UA/WLEFHE (2 £5) 6.3+1.9 5.541.7 3.930 0. 001
® GPT[n ()] 127(52.3) 43(27.0) 25.047 0. 001
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R ER &I MAFLD 5 &3 MAFLD 2&IGKRIEMR LB

i H 49 MAFLD 24 (n =243) K4 I MAFLD 4 (n=159) t/XE /U P

® GOTn (%) ] 57(23.5) 1509. 4) 12. 854 0. 001
5 GGTIn(%)] 108(44. 4) 54(34.0) 4. 389 0. 036
O RE S5 [n (%) ] 157(64.6) 71(44.7) 14.934 0.001
= TG IMAE 2 (%) ] 143(58. 8) 68(42.8) 16.611 0.001
= TC HMLAE[ 7 (%) ] 37(15.2) 27(17.0) 0.235 0.628
1 LDL I fE L7 (%) ] 78(32. 1) 39(24.5) 2.147 0.143
Hb(x+s,g/L) 151415 142420 —4.571 0. 001
PUM(Q,.Q,),x10" L '] 225(191,265) 232(179,281) —0. 250 0. 803
CRPLM(Q,.Q;) »mg/L] 3.7(1.3,10. 1 4.0(0.8,10.2) —0.858 0.391
ESR[M(Q,.Q;) . mm/h] 13(5,27) 16(4,36) —0.566 0.571
eGFR[M(Q,,Q;) »mL/(min+ 1.73 m*)] 97(83,112) 95(73,113) —1.805 0.071
I FE RS [0 (Y% ] 26(10.7) 14(8. 8) 0. 385 0.535
RIS [ (%) ] 88(36.2) 68(42.8) 0.529 0.467
W8 2 [ (96D ] 60(24.7) 45(28.3) 0.197 0.657
WIR R G (7)) ] 111(45.7) 66(41.5) 1.338 0.247
BRI [ (Y0 ] 37(15.2) 21(13.2) 0.992 0.609
IR 2 (%) ] 91(37.4) 60(37.7) 0. 000 0.998
O EEENG (2 (%) ] 22(9.1) 23(14.5) 2. 644 0.104
FIKEEA R (Y0 ] 48(19. 8) 40(25.2) 1.597 0. 206
M UALn (%) ] 194(79. 8) 131(82.4) 0.036 0. 849

x2 AEE#BXEH MAFLD 5K &3 MAFLD 2&E W IEKRIERILE

T F 4 9F MAFLD 4 (2 =243) K& I MAFLD 4 (n=159) t/X /U P
EW(rEs. %)
A 32.946.3 33.8£7.0 —0. 764 0. 445
AR 54.745.0 56.6+5.7 1. 849 0. 064
A 73.146.0 73.8+8.4 —0.325 0. 745
KRR (2 +5.%)
AR 29.045.6 31.0+7.2 —1.549 0.123
AR 46.0+8.9 48.0+7.2 1.377 0.168
B4 62.0+11.1 63.0+11.0 1.599 0.551

BMI(z +5.kg/m®)

AR 28.0+3.5 26.044.1 —2.697 0.008
4R 27.0+2.9 23.04+2.2 4.913 0.001
EAE 25.042.5 24.04+2.9 1. 885 0.064

UA(x =5, pmol/L)

HAE 5534129 5354104 —0.962 0.337
AR 4844118 4424110 1.976 0.051
B 4394116 4484115 0. 381 0.704

I UA/LEF(x £5)

HAE 6.8+1.8 6.6+1.4 0.958 0. 339
RKiS 5.941.6 5.441.4 1. 450 0.150
A 4.740.8 4.54+1.6 1.257 0.212

5 GPTn(%)]

HAE 94(70. 1) 21(38.2) 16.727 0.001
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i H 43 MAFLD 4 (n = 243) F4 I MAFLD 41 (n=159) /XU P

GRKIR 23(31.9) 18(34.6) 0. 097 0. 755

A 10€27.0) 407.7) 6.097 0.014
5 GOTLn (%) ]

AR 40(29.9) 7(12.7) 6.120 0.013

rh 4 10(13.9) 6(11.5) 1.148 0. 700

BF 7(18.9) 2(3.8) 5.403 0.020
= GGTn(¥%)]

H A 65(48.5) 18(32.7) 3. 942 0.047

GRESS 28(38.9) 22(42.3) 0.147 0. 702

PR 15(40.5) 14(26.9) 1.825 0.177
JFEh g% n (V)]

FHAE 105(78. 4) 31(56.4) 9.583 0. 002

AR 35(48. 6) 25048, 1) 0. 002 0.962

EA 26(70. 3) 15(28. 8) 1.974 0. 160
TG it FELn (%]

A 81(60. 4) 24(43.6) 2. 509 0.113

AR 45(62.5) 25(48. 1) 2. 094 0.148

A 17(45.9) 12(23. 1 6.052 0.014
5 TC IiLEL2 (%)]

AR 16(11.9) 13(23.6) 5.685 0.017

AR 14(19. 4) 11(21.2) 0. 104 0.747

A 3(8. 1) (1.9 2.372 0.032
5 LDL IfiLfE (2 (%) ]

A 35(26. 1) 18(32.7) 1.615 0. 204

rhAf 24(33.3) 10(19.2) 1. 301 0. 254

B 8(21.6) 4(7.7) 3.922 0.048
Hb(z %s,g/L)

HAE 156+11 154416 —1.155 0. 250

4R 146415 142412 1.577 0.118

HAE 138416 130422 1.848 0.068

T 4E 189 il (F MAFLD 134 {4, &6 MAFLD 55 f]) , Hh4E 124 6] (5 MAFLD 72 fil, &6 MAFLD 52 i) , % 4 89 #il (4 MAFLD 37 #il, &

MAFLD 52 i) ,

2.2 AFEAER K UA KF-BE K MAFLD B %
R 4l B A 0% DU 43 7 BRI 4 o 18 ~ 33, >33 ~ 47,
>A47~65.>>65 % 4, MAFLD 20 %@ XU # 19 L ] bl
AR TE R S BB OIR R R, 4R 0 S 730 196067, 700,
57.3% M 41. 6%, 2 5+ A G il 2% & X (X* =22, 83,
P<0.001), MR¥EiM UA DU 5307 Bk 17 40 40, <<418
pmol/L A Q, 4 .418~507 pmol/L i Q, 4 .>507~
584 pmol/L A Q, #H.>>584 pmol/L N Q, 4,6 X
FHE I MAFLD KA S gtk L7, 500028 50.5% .
59.0% .62. 7% 1 69. 7% (X*=8. 04,P<C0.05),

2.3 Logistic IH48r ¥ 2EH MAFLD K 48

LR CUA.® GPT. & GOT. & GGT.BMI,
& TG IMifE (TG>1. 71 mmol/L) & TC IiLE (TC>
5.72 mmol/L), & LDL Ifi ¥ (LDL > 3. 37
mmol/L), Hb i B 7 &, logistic [ I3 4 1 /& &
GPT.BMI. @& TG IfiLfE 29 W& 4 MAFLD %) 2l 57
falf N % (OR =2.723.1.272.2. 262, P<C0.05),
PN ) 4F 8 43 21 1 3, BMI(OR = 1. 341, 95% CI
1.161~1.548, P <<0. 05) & H4E (<65 ) ¥
MAFLD B &R 2 % T 24 (=65 ZH MR H, &
TG IfiLfiE (OR=4.032,95%CI 1.039~16. 657, P <<
0.05) &4 3 MAFLD Hfafa N & . W 3,
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=3 BR &% MAFLD HHXZMmMEZSH
EiEL7N AR OR (95%CI) P Hr4E4 OR (95%CI) P ZAEYL OR (95 %CI) P
RN AE 0.995(0. 969~1.021) 0. 698 1.019€0. 974~1. 066) 0. 424 1.017€0.961~1.077) 0.557
UA 0.997(0. 994~1,001) 0.113 0.998(0. 994~1,002) 0.419 0.996(0. 990~1.003) 0.279
& GPT 2.723(1.047~7.085) 0. 040 2.652(0.936~7.515) 0. 066 — —
" GOT 1.077(0. 304~3. 815) 0.878 1.385(0.329~5. 833) 0.657 — —
& GGT 0.923(0.431~1.977) 0. 829 0.710(0. 286~1.762) 0. 460 1.555(0. 288~8. 402) 0.608
Hb 1.010(0.990~1.031) 0. 330 1.008(0. 981~1.037) 0.566 1.018(0. 984~1. 052) 0.310
BMI 1.272(1.135~1. 426) <<0. 001 1.341(1.161~1.548) <<0. 001 1.114(0. 886~1. 400) 0.356
B TG LA 2.262(1.098~4. 660) 0.027 1.814(0.720~4.569) 0. 206 4.032(1.039~15. 657) 0. 044
5 TC IfiL%E 0.598(0. 200~1. 790) 0.358 0.360(0. 098~1. 323) 0.124 — —
% LDL Il 1.871(0. 801~4. 371) 0.148 2.489(0. 850~7.291) 0. 096 1.378(0.249~7.612) 0.713
34 # DT 2 8 B AR 30 45 8 SR M43 2 i 7 MAFLD X T 9

AHEFELE R B, (DA I MAFLD 83
Fe R 60. 4% 8 K 3 MAFLD (8 Fb 49 B 4F I8 7 i 5
Btk B BE UA FHE 25 ssk B, (2 &IF
MAFLD #H%fJE4 I MAFLD 599 XUE % & GPT . &
GOT.# GGT ./ TG IMiUAE He ] &2 BMI, Hb, 1fi. UA/
WLEF(E A UA 7K 58 &, AR08 S & 93 4F 1% B8 /N (0 #E
PRI S SR S R R L v I A R O B0 I 9 0 A
HIHE L 2ZF G E L (P>>0.05), (ORKA
It MAFLD &) BLIF DI RE 57 %0, 64. 620, (4) &
GPT.BMI.m TG IfihE K9 WA BE & 4= MAFLD 1y
Mz fE R R E . A [6) AR % 04 R XU A A A ] 1 R
Bor 5, 6 T P AR X BMI 5 MAFLD 1 56 Bk
S LT E 65 % DL B AR R KR, BMI LLA 9 AR 1
W& TG THE 5 MAFLD B & 4 B A,

AR TR A I MAFLD (9 8 6 28 55, AF i1 6
/NMAFLD W R ER R, —HWF5 84 17 1999 —
2018 A+ [E MAFLD W3 AT 98 2= FR1E . 45 H 60 2/ LU
AR MAFLD 4E % % % & F 60 ¥ Lh EAOY,
AIRE S AR N AR A G AT SCHRHGE 5B 1R R
A3 MAFLD Fik 70 %, @ FABESE M 60. 4% . 7]
RE S A 52 o L PRGN A LL 1A 5% 41 7R X i LR 3 R
WIHEAT MAFLD 5 1 0 248 MO A 2 s 2. B
K& I MAFLD 40 76 BF i . BMI, [fifg . BT 2 68 5 5 A9
el kA 9 MAFLD 4 & . 4278 98 X & 3 MAFLD
AR A I MAFLD [ 8 & 17 76 30 ™ 5 19 45 AR i 2=
AL A G IR BE T aE S IR EEL S . AR
N BE S g SR R 20 R LA O .
SR ST 58 % L A B XU R T S RE S Y EE N
28. 7% sMAFLD N9 K& I D) B8 5 % /) 1 22 R
B, A4 KA 3 MAFLD BT ) B 5 % 9 L ] &5 ik
64. 6 % @A E I MAFLD B4 I MAFLD A9 90 KU
Sy AT T B8 S H L AR I RN BT T BB S EL ) R
KB AR A T B OCE IF T g 0 O AR IR R
W E TR, HAE KA MAFLD M AT I fig 55 4 1Y
LU 461 B e AT T il T o B A B O A MAFLD, % 90 W

KU A8 B AR B L

A ST o 7E fd R AR A UA/ ILEF(E /9 7
B 5 MAFLD W2 M50 UA/ WUBF A 28 R 0% 5
B ST fE K B ENY, AR BF ST B R, UA/IL B 18
MAFLD 41 4 i . 1t B 98 RS 3 R 12 W 0 0 g
R Y1 W MAFLD &% 00 hik. H Al R -
W] WLEHE L R B AR AR R KRR B2 AU B UA,
X UA LAY 5 b5 BT B o BE 45 6 R 5, X
MAFLD i £ e /0 f& 6% 8 0. A< OF 5 4 DU XU AR
BRI UA RLAN, 38 B [ 4 0 5 JIF 2 g LB 2h
fiE L ILIG o 0 BH 25 46 A X T 7 4F 9 KRR R A
JIFE % 0 2232 A 75 OB X T AT 9 XURE I o e S
F 7 W4T MAFLD £,

FHAERMBE N UA KB 4EH K EEH R
EFhEDY L BRI TE UA K25 MAFLD M
R4 v K S B9 UA 550 40 i 7 728 e ot 7
ML, MAFLD ik & . MAFLD #y ™ & &
FEAE SR KR P R L R XS MAFLD XURS: 38 A 56
(OR=1.42,95%CI 1.25~1.60)"" | & UA Il H
MAFLD J& i 3% o 95 3. 5 800 R & of — 4 %
fE5Y, UA il MAFLD 2 XU & I 2 e 5 % 1Y &
B R FEIR RS YT G P I UA 5 10E 0
RPE T R R AVE=2 W B UME T R E/E 1 IR H
[F B 9 LA R AR o] — 301 . AR % <740 27 | 1l UA =480
pmol /L A KT CUA P B A 0 55 S R 6 L g i
JE B i S5 sORE PR L I IR 2K AL AE E R 0 0 L A
H DI REAN 4 W SE B JF B 25 UA 67, AR
P A 52 45 F B2 7R LB ok A T RE S 1 A T RE R
MAFLD )3 g% UA B & 1F.

i G I MAFLD &% % 5, BLFE IR R L8 =3k
J¥ MAFLD BR3025%) . AW &3, MAFLD R
WG IR RE S W B RS UA B I e 5
W RV B R LS X2 0 1 i T R s ik — A i
JF W G748, Bk AR L 5 A Bt 4 25 5 L B DL KL
It MAFLD &3 JUH A HF 2 68 58 # 76805 08 & 1B i
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PRI Y. 7ERE UA 25k erh . R RE
- ) 1 el s A e AR e O e s B
P kT A A AR T A R AT I T S A
05 (GPT>50 U/L)16 il UA B #F o, - 45 &)
MRS T I3 UA KRR GPT I K- 3%
T ZHi:73. 0069. 8~117. 8) U/L; Z J5:70.5
(57.5~94.5)U/L,P =0. 040 ]F1 GOT[ Z§i:50.5
(40.8~69.8)U/L; Z J5:44. 5(34. 8~60. 8) U/L,
P=0. 018" 475 AE A W At 7] fiE H A 3R 97 I KA I
MAFLD #9341, [RIFEA #F 55 o . AE A " A6 )7
A I MAFLD H 3 X6 T T8 ) 52 i A G H 51 1 nd
fi BN AR OR R KA I MAFLD Ho 77 78 i 2h g %
W BRI UA sfF B A48,

WEAEAF 5 B , TCie R 5 Kbt el , UA /K75t
5 MAFLD By XU ¥ 5 1E A 5650, 5 T o 6 5
XY ORRFGE %, & GPT. & BMLL & TG i fi
JpE K ABES I MAFLD G IR E., GPT W7
SRR R A MAFLD (%15 6 2 L 3278 9 XUR & 3
GPT Ft i B i i A B 32 8 . A WF5E . UA N2
MAFLD 37 fi |5 R &, 5 SCER[6 ] B8 — . A B
i XA MAFLD 41 79. 8% M g6 MAFLD %
KA 82, 4 Yo ¥IERE UAJRYT R BT AV R S A4
K C gt UA A, 94858 KR & I8 RE 0
FeR B AR B L BB N BE MAFLD B % 2 R L
Tl 4~6 A5, T AR BRI 05 2% BB R TR R
EEIRE R W R ER RN RS
MAFLD JRU: 22 1] 7776 AR 5% 14 A & . 820 S 5 A
A A RE BT MAFLD ™Y, AR #F5E 8 4%, 98 Xk 4
MAFLD 3 764545 % 4 2 () 47 76 KU 22 5% . BMI /Y
Thve B AR KR &4 MAFLD @R I & L 48
P A4 B N 9% 2 1B AT R VR XU A2 MAFLD 1
EHL, X 65 % KU EWBERE, & TG MLE &
Ja Wk A MAFLD (09 RUEE 2. A X fd e R 4
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