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Abstract

Objective: To investigate the risk factors associated with bone erosion (BE) in gout using dual-
energy computed tomography (DECT), and to provide evidence for delaying the progression of bone
erosion. Methods: A total of 404 patients with gout involving the feet and ankles were retrospectively
enrolled and divided into a bone erosion group (n = 192) and a non-bone erosion group (n = 212)
based on the presence or absence of BE on DECT. Clinical characteristics, laboratory parameters,
and monosodium urate (MSU) crystal burden measured by DECT were compared between the two
groups. Multivariate logistic regression analysis was performed to identify independent risk factors
for bone erosion, and trend tests were conducted to evaluate the dose-response relationships be-
tween these factors and the risk of bone erosion. Results: Multivariate logistic regression analysis
revealed that MSU crystal volume was the strongest independent risk factor for bone erosion. Pa-
tients with an MSU crystal volume = 0.17 cm3 had a significantly increased risk of bone erosion (OR
= 13.405, 95% CI: 5.934~30.282, P < 0.001). In addition, age = 60 years (OR = 4.334), frequency of
acute attacks = 4 times in the past year (OR = 2.622), and disease duration > 10 years (OR = 3.319)
were also identified as independent risk factors for bone erosion. Trend analysis revealed that the
risk of BE increased significantly in correlation with advancing age, higher flare frequency, pro-
longed disease duration, and increased MSU crystal burden (all P for trend < 0.05). Conclusion: Age,
frequency of acute attacks in the past year, disease duration, and MSU crystal burden are independ-
ent risk factors contributing to the development and progression of bone erosion in gout. Early di-
agnosis and intervention to reduce crystal deposition are crucial for the prevention of gouty bone
erosion.
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WA BB DL R IR PRASFAE AR XA G S0 == 2l . AFwe . MR MRE RS, o 1 s3I IREL. &
LA AL 1 43 (visual analogue scale, VAS). FFE. WGBS i E S . S2I6 = B0 ARG MR IR . 17
L. MR ZFA SHEMIPE. Hyl =B R pH {H.

23. BEGZX

R HE CT (dual-energy CT, DECT)fu &R PEI] 28 2 ARXUE CT HL(SOMATOM Definition Flash, Sie-
mens Healthcare, Germany)X] S #F HEATR A, PR EEPUREM . 2Jaik, BURZSH. XE PR d
IR, Ao ZERKT . AL BEREEBIED 7 140kV. 80KV, A RUE LM 125 mAs.
250 mAs, 2FE 0.8, FOV 260 mm x 260 mm, %[ 512 x 512,
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DECT EUZ 73t P 44 283 Lk 35 IR TBUR BHE A (- 5~10 424258) /8 A Dual-Energy Gout #4-,
(Syngo Via VB 10B, Siemens Healthcare, Germany) it 47 . | FH XRS5 36 95 bE 23 F /)M s 55 i 8 )
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N, FERH 2RI EAT AR L. R J7 Z KK - (Variance Inflation Factor, VIF)Xf FrA AN\ £ K 2
logistic [a] 5] 5 A2 B HEATILAANEL W, BL VIF <5 YENAAAAE B2 FL A A A W bn v 35 22 R 3R logistic
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Figure 1. Representative cases of bone erosion and MSU crystal deposition in the feet and ankles
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Table 1. Comparison of clinical and laboratory characteristics between gout patients with and without bone erosion

F# 1. BRERMASIEERMABENIGARL LN E R ER

Bl BRI (n=192) B R (n =212) 2l P
(%) 46 (33.00, 59.75) 36 (29.00, 44.00) -5.882 <0.001
BMI (kg/m?) 27.41 (24.84,29.41) 27.68 (25.35, 29.86) —0.682 0.495
ISR RR IR 3(1,7.75) 2(1,3) —4.867 <0.001
VAS 2(0,4) 1(0,2) -3.365 <0.001
RFR(HF) 8 (4, 10) 3(1,6) -8.335 <0.001
A SL(/70) 105 (54.69%) 120 (56.60%) 0.150 0.699
SR (E/TE) 50 (26.04%) 60 (28.30%) 0.260 0.610
MSU &R 0.13 (0.03, 0.92) 0.01 (0, 0.04) -10.487 <0.001
1ML JR 2 (umol/L) 509.58 + 127.042 506.41 + 125.455 0.252 0.801
WLEF(umol/L) 85 (77.00, 95.75) 85.5 (77.00, 94.00) —0.349 0.727
R 2 & (umol/L) 5.2 (4.23, 6.50) 4.6 (3.80, 5.48) —4.345 0.001
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I #%(mmol/L) 5.74 (5.38, 6.29) 5.55(5.20, 5.99) -3.171 0.002
Hith =5 (mmol/L) 1.775 (1.22,2.77) 1.76 (1.22, 2.58) -0.266 0.790
JX pH {8 5.57(5.34,5.97) 5.62(5.42,5.98) -1.295 0.195

42. BREBRMMILERER

AN WA R ETR, ERERA GRS UNIRREER . 1 1 F 2R IREL. VAS. e, MSU

IR . PREG . B VIF AT 1.05 £ 1.37 208, ¥/ T 5, $RRATEAE D SLL v ) .,

DEEP s

HRUWANAZEO= THRM, 1= AHRM), K LRI\ Z KK logistic [BIARRHEIT M, 45%

e 2 fioR:

B 1 AR RO L AR MSU i B A2 i XU R P AR ST S S AT R (P < 0.05)

Nt — LI L B a2 S AR T XS 2 18] A SR IBOa 3, AN 42 I P 8 S DY o7 400 4
W AT 1 ERWERIE TR MSU @R BT 0, JREET DB 2). 4IREY], MEE
R T 1R SMERR IREON £ . AEAE K LAS MSU @R G im, B h U 15 S 3B T 55 (P

Table 2. Multivariate logistic regression analysis of risk factors for bone erosion in gout patients

2. BN EFRMERERKZEE logistic BV

A5 B OR (95% CI) p
FWR () 0.029 1.029 (1.008 - 1.050) 0.006
i1 E 2SRRI 0.096 1.101 (1.028 - 1.179) 0.006
VAS 0.110 1.116 (0.995 - 1.252) 0.061
TRFE(EF) 0.121 1.129 (1.067 - 1.194) 0.001
MSU AR (cm?) 1.112 3.040 (1.700 - 5.437) <0.001
JR & (umol/L) 0.098 1.103 (0.953 - 1.276) 0.190
I FE (mmol/L) 0.121 1.129 (0.841 - 1.515) 0.420
B OR (95%CI) P
ER (D
<40 1 <<0.001 for trend
41-59  0.219 1. 244(0. 728-3. 751) 0. 424 —
=60 1.466 4.334(1. 897-9. 902) <0.001 P —
E—ERMRRRE GR/4E)
=<1 1 0.04 for trend
2-3  0.048 1. 049(0. 588-1. 871) 0.87 —a—
=4  0.964 2.622(1. 426-4. 822) 0. 002 ——
WRE (&)
<5 1 <0. 001 for trend
5-10 0.710 2.035(1. 200-3. 451) 0. 008 — -
>10  1.200 3.319(1. 522-7. 238) 0. 003 —_———
MSUGARAEEL (cm3)
0 1 <0.001 for trend
0.01-0.02  0.542 1. 720(0. 789-3. 751) 0.173 —a—
0.03-0.16  1.499 4. 478(2. 142-9. 361) <0. 001 —a—
v=0.17  2.596 13. 405 (5. 934-30. 282) <0. 001 —

Figure 2. Forest plot of multivariate logistic regression analysis for the association of age, frequency of acute attacks in the
past year, disease duration, and MSU crystal burden with the risk of bone erosion
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for trend <0.05). 5<40 % EE AL, 41~59 & B FHHZ PR TC R Z (P =0.424), T>60 % & 5170
KUK 5 35 9 AN (OR = 4.334, 95% CI: 1.897~9.902, P < 0.001). 3T 1 E2MERTIREL > 4 IREH B2 b XU 2
FZETHERME <1 R HEF(OR =2.622, 95% CI: 1.426~4.822, P =0.002). St <5 FEHMEL, mE
it 10 2132 XU 55 35 B N(OR = 3.319, 95% C1:1.522~7.238, P = 0.003). AR MSU &R P 43 fr
o4 d11], SEMAETREHL, SBEETITE 0.01~0.02 cm? i B P9 & 20l RS T 5 A8 16(95%
CIL: 1.058~2.500), P = 0.027), fE 0.03~0.16 cm?® o [El & XIS IN % 4.478 £%(95% CI: 2.142~9.361, P <
0.001), TIAFL >0.17 cm? i34 XS A BT+ E 2 13.405 1%(95% CI: 5.934~30.282, P <0.001), #H] MSU
L LSNP B Ca s ST VA TEN AP

5. #ig

AW FLEE GRS DECT 204 7 2 B B R G R %, SRRR 0 5 el sepLsl . — o
TR RS BRI TR I AR S R X R R DR R/ IN TG R [12] SR, 8 75 B0 1 PR 2852 JT A A2
B R BT v] REHE 55 /N A, 1X ] BT B0 WA B B 25 R [13], (R A X Re il & 5 XA
PIARFT A BEXS MSU @R T K[ 14]. DECT RE4F SR 513 B 20 THF AN E F W 1 MSU ik
PRFR[15], [ REWE 22 7 AL RS2 B 1Rk, AR N N3 [ IRGTR 0 2 2 /e AR 1k B 2015 23 K bm [ 16].
AHFA A DECT 85T 1 & MSU SR ffr 582 M oG &R, 25K, JiE NI MSU bR 5 fi 2
HRMEMSERE R, HEEE MSU SARREIGR, B2 mh R 28, SRR AEE >0.17 cm’ i,
HAR XS E T E 13.41 £, 3B F T MSU IS E R i iR 4R K [17]. S 7R S FH A
MSU @ AUTRR, TR AR 0.17 cm® B, REEA5F 20 AU, 58I T 5301, smib B IR ER G YT A
1K B AR S ARV AR H AR T BT T IR AS P 4 R 0 )

BEAN, ASHIT T A BIAT e 42 8 B 9 6 W 42 1K) MSU AR TTTAR o 3 AT BE S - BEAT 1 IR 5% 1 i AR TR
SETERMIKRAE, ZJEE IS R IRIRSE IR IT AT S AW R, R AR PR E AT ) A IR R R AR K AR
1[18]; AT RESE BT DECT 43 #% 20 LA 2105 0N B 42 hod 56 B fce: MSU dfd iR I8l 19].

IGREZ Y, RS I 1 AR R RO BRI R IR S B AR B S S R R 3 . HLBE A e I K
(LHR>60 & #). JRFRLER (10 ) JE 1 F 2R IRERE 2 (>4 R), BRI B30 . E15E
BIE, X=%15 MSU fiE 5 2 (B HAEMAAEAE, WM TR hEER T BRI KA K,
ST AR J5 AT RS K AR AL o ARSI KA R RS T MSU i i B 85 1], abf: b
HR BN AL ABERETT AR ISR, AT Re {45 PRIER #h &n AR 58 Sy i i B Ah i P AL 4R N 4R
IE BE[20]0 [FIRE, o B S A RN S 008 (B s 753 PR IR 35k St A R B U RRRI R B R A o S ERE I, i
RATEERINESZ BN, I AR R . XA E AR S, KR R G S EUE T A
P . T RS ORI 06T T R R R A . ST IR R S R kR R 9% R A
RIE, AL R SR IR KA R Mo R N R, WREH TR R — MK RE, i
PREEAPAEFIHN 22 Z MR R T, WHEECRER, MAFE— PO, FRRERGIT BT RS
JRIER, R RREA ZOE R DU SR, B2 AR AT A7 1T -

6. &g

gi b, ABFRRIFRS . I 1 2RO IR TR DL PRI h 0 A 7 A A 2 R 08 XU 42 Tk g
SLfER R R, HEEEFRIEK, I 1 FERERR RS 2 . RIEE K LR MSU @i A 8 in, B 4= R
Krss) 2L BT o AT I AE R P R R R R 4 2 BT T TR A T R
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