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[Abstract] Objective To construct a risk prediction model for gout disease activity in male
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Clinical data of 118

male gout patients admitted to Xi'an Fifth Hospital from January 2021 to December 2023 were

patients based on tumor markers and renal function indicators. Methods

retrospectively analyzed. They were randomly divided into training set (n =94) and verification
set (n=24) according to an 8:2 ratio, and divided into two groups according to disease activity:
acute stage (n=41) and remission stage (7 =53). Among them, the training set had acute stage
group (n=41) and remission stage group (7 =53), and the verification set had acute stage group
(n = 10) and remission stage group (n = 14). Tumor markers [ carbohydrate antigen 125
(CA125), carbohydrate antigen72-4 (CA72-4), prostate specific antigen (PSA), pro-gastrin-
releasing peptide (proGRP) ] and renal function indexes[ serum creatinine (Scr), cystatin C
(Cys-C), blood urea nitrogen (BUN), blood 82 microglobulin (2-MG) , blood uric acid (UA) ]
were detected in all patients. The levels of tumor markers, renal function indexes and other
clinical data of the two groups were compared, and the independent factors affecting the disease
activity of the patients were analyzed. The area under the receiver operating characteristic (ROC)
curve (AUC) was used to analyze the predictive efficiency of the prediction model for the disease
activity of patients. Results The levels of CA125 [(14.254+2.85)kU/L ws. (12.67 +2.53)kU/L],
CA72-4[(3.41+£0.85kU/L wvs. (2.114+0.42)kU/L], proGRP[(71.32+17.83)ng/L wvs. (42.65+
10.66)ng/L.], UA[(566.43 4+ 113.28) pmol/L ws. (372.71 +74.54) pmol/L], Cys-C [(1.21*
0.25) mg/L wvs. (0.77£0.26) mg/L], B2-MG[(3.41 =1.05) mg/L ws. (1.86 % 0.62) mg/L],
erythrocyte distribution width (RDW) [(13.84 £1.54)% ws. (12.67 £1.41)% ] and platelet-
lymphocyte ratio (PLR) [(165.24433.05) wvs. (148.43+29.69)] in acute stage were higher than
those in remission stage, and the differences were significant (P <C0. 05). Multivariate stepwise
Logistic regression analysis showed that CA72-4 level (OR=2.989, 95%CI: 1.164—7.673),
proGRP level (OR=3.678, 95%CI: 1.571—8.610), Cys-C level (OR=3.162, 95%CI: 1.773—
5.637), B2-MG level (OR=5.236, 95%CI: 2.621—10.458) and UA level (OR=4.543, 95%CI :
2.778—7.430) were independent risk factors for disease activity (P<C0.05). The C-index was
0.844 (95% CI; 0.759 —0.929) in the nomogram constructed based on the above influencing
factors, and the correction curve for predicting disease activity was close to the ideal curve (P>
0.05). ROC of the training set showed that the prediction sensitivity of the model was 87.80%,
the specificity was 84.90%, and the AUC was 0.896 (P<C0.05). ROC of the validation set
showed that the sensitivity was 85.40% , the specificity was 86.80%, and the AUC was 0.861
(P<C0.05). Conclusion The nomogram prediction model based on CA72-4, proGRP, UA,
Cys-C and B2-MG levels has a good predictive value for identifying high-risk male gout patients
with disease activity.
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(carbohydrate antigen 125, CA125).CA72-4. Hij %
M4 55 Pk P R (prostate specific antigen, PSA) | B
W28 B A BK AT 4K (pro-gastrin-releasing peptide,
proGRP) /K,
132 HIURESRARAI  BCERE ALHT 24 h WA
JE KA 4 mL, DL 5E & 5821 A4 [ 3h A4 Ak o Br
A 2 1M WL BF (serum creatinine, Ser), eI & C
(cystatin C, Cys-C), Il JK & & (blood urea
nitrogen, BUN) . Ifil. B2 {3k & 1 (2-microglobulin,
B2-MG) \UA /K F-,
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activity score, GAS) ¥EAT VA% : WL WL 12 BF UA /K
VL AL SRS 1A N R AE YR 32 I B 8 AR U DT
43 (visual analogue scale, VAS) ¥4 M & B} EE Ui
PSR XA B E ; GAS=10.09 X last 12 month
attacks + 1. 01 X /sUA + 0. 34 X VAS patient +
0.53X1In (1 + tophi number); GAS< 2.5 f & f#,
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16 9 ¥ (red cell distribution width, RDW) | H 41 }fg
11 %% (white blood cell count, WBC) | N & M2 #% &
fifi . 141 25 H (albumin, ALB) | IfiL /N 5 36 B2 2000 9 L0 (B
(platelet lymphocyte ratio, PLR) 4§,

1.4 GEitaEJdrik R SPSS 20.0 et #4443 B
Bl . THECROR U BRI X R I s TR TR L RCR
¢ K565 Z IR B Logistic 8] J2 46 B 43 B 52 9k
G20 BE A 52 ma &= R B/ (R3.6.3) 14 &
Nomogram 5| £ KT, I L) Bootstrap ¥ E, 11
B C-index 8 %, 2 # 52 X F T 1E £ 1E (receiver
operating characteristic curve, ROC) pH &, DX i 2k
T A (area under curve, AUC) PEA 51) £ [F 455 1 7
MAHE. P<<0.05 AZESAGIFEXL,

2 & S

2.1 2 HAMRAREYIKF I 2 H PSA K H
B RG 2 L (P=>0.05), A4l CA125,
CA72-4 .proGRP & TN . 22 R A5 FE X
(P<<0.05), W& 1,
x1 2HEMBREIMEEER
Table 1 Comparison of tumor markers

between the two groups

(r+s)
§ CA125 CA72-4 PSA proGRP
b1} , y ) )
(kU/L) (kU/L) (pg/L) (ng/L)
AVEM4 41 14.25+2.85  3.4140.85  2.17+0.72  71.32+17.83
ZMMIA 53 12.674+2.53  2.11+0.42  1.95+0.65 42.6510.66
t fH 2.841 9.716 1.553 9.688
P 0.006 <0.001 0.124 <0.001

22 2HBFIEEsEIRILE. 2 4 Scr .BUN KF b
WESLGEI B X (P>0.05), 2tk UA,
Cys-C.B2-MG " T M, ZR A5 i%¥E X
(P<<0.05), W% 2,

23 2 HH MR R L 2 AR R,
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BMI. & 3L ml 5 . WBC . Tl & IR 5 Z i . ALB /K RDW . PLR K¥Fm FTERMPH . R AHIT¥E S
FPHEZR LA IT¥E X (P>0.05); 2 HH (P<C0.05), W% 3.
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Table 2 Comparison of renal function between the two groups

(x+s)

2531 151 %% Scr(pmol/L) BUN(mmol/L) UA(pmol/L) Cys-C(mg/L) B2-MG(mg/L)
AR 41 71.43414.28 6.5742.19 566.434-113.28 1.2120.25 3.4141.05
S 53 67.88413.57 6.1242.04 372.71+474.54 0.7740.26 1.8640.62

i 1.229 1.027 9.974 8.273 8.929

P 1A 0.222 0.307 <<0.001 <<0.001 <0.001

£33 2HEMIEREMIEE
Table 3 Comparison of other clinical data between the two groups
. " , _ B G ISR (B Vo)

4 51 1511 % W (r+s5. %) JRAR (& + 5. 4F) BMI(x +5) ST S LIE oy
A 41 57.6546.41 5.324-1.33 22.65+1.26 14(34.15) 21(51.22) 15(36.59)
S i A 53 59.26+6.58 5.124+1.28 22.314+1.24 24(45.28) 23(43.40) 16(30.19)

/X E 1.190 0.739 1.309 1.190 0.568 0.428

P A 0.237 0.462 0.194 0.275 0.451 0.513

21 5 Bil% RDW(xr +5,%)  WBC(x#£s,X10°/L) ALB(x +s5,U/L) ALB(x £5.g/L) PLR(z *5)
At 41 13.84+1.54 9.62+2.41 22.43+3.74 41.3745.17 165.24+33.05
G 4l 53 12.674-1.41 9.1442.28 23.3143.88 40.6545.08 148.4374-29.69

IYACK ] 3.832 0.987 1.108 0.676 2.591

P8 <£0.001 0.326 0.271 0.501 0.011

24 ZHRERSWEmEBEEREWIGENEHRE L (OR=3.678,95%CI:1.571~8.610),Cys-C /K
BB S (E =0, 2 =D N E &, (OR=3.162,95%CI :1.773~5.637) ,2-MG 7K -
LI CA125, CA72-4, proGRP, UA, Cys-C, f2-MG, (OR=15.236,95%CI:2.621 ~10.458), UA /K
RDW PLR KV (LA w) A A&, #H T2 HER (OR=4.543,95%CI :2.778 ~7.430) & & & Bk 1%
%4 Logistic [ 73 #r, 45 3 /R, CA125 K F B R B ST fE R IR (P<<0. 05), WLk 4,
(OR=2.989,95%CI :1.164~7.673) .proGRP 7K

$4 SEESFYMEEEREIENES

Table 4 Multivariate analysis of factors affecting the disease activity of patients

B [H % ml 4 5 %% P 1 1 Wald % {i P {i OR fH 95%CI
CAT72-4 1.094 0.481 5.181 0.023 2.989 1.164~7.673
proGRP 1.302 0.434 9.005 0.003 3.678 1.571~8.610
Cys-C 1.151 0.295 15.228 <<0.001 3.162 1.773~5.637
B2-MG 1.656 0.353 21.995 <0.001 5.236 2.621~10.458
UA 1.513 0.251 36.363 <<0.001 4.543 2.778~7.430
2.5 RGN G B BE ) 4 SO A A Sy DA g 01020 30 10 50 60 70 80 90 100
5 0e) £ 5 N 1 3 B Y PR R A TN A e, 7 T - i
Y ~47K-F-
R, KR ZEMR . CAT2-4 K FEH 66 4%, proGRP i i
N . . N . N proGRPKF T .
KR 78 43, Cys-C K F R 70 43, B2-MG K F R g 1t K
ys—C/KF N
100 43, UA 7KK 91 43, Bl R 66 ~405 41, — & Al
I 4 B4 0.1~ 0.8 , 4438 85 B 20 3 9 o .
i S R L 1, -
Y 0 50 100 150 200 250 300 350 400 450 500 550
HRAEE L 0.1 0.2 0.30.40.50.60.7 0.8

1 BERRENENIILEZE

Figure 1 Nomogram model of disease activity of the patients
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Figure 2 Validation curve of nomogram model
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Figure 3 ROC curve of training set

1.0
—TH it 2%

0.8 — 5%
N 0.6
#
fize)

0.4t

0.2

0.0 0.2 0.4 0.6 08 10
155

B 4 IRIEE ROC HiZk

Figure 4 ROC curve of validation set
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CA J&—ZE0 iz JH T 9 0 0 A 12 W7 A 1 U
(4 98 b o . CA125 . CAT72-4 I PR AF £ Fh i o 14
W RYT  IUG PEA BA — s M E T
WEFE A CA J& T e BE M AR 2 1 L 7 RE
B AL FAOARS TRIEMAMERL. 25
RAELIG I K. PSA & —Fh il A1 81 i 41 2177 A4
RS S DTN o o o TR SR 0/ 7 e o e )
B B da 0 A5 12 W8 5 AN BRI IR T O E B W 8 AR 4
F, T30 PSA RSN v b B it 18 1k i S AR
4 (chornic prostatitis, CP) ¥ & 4= 4 7T 5 2 Ay 51 AR
JHE ) S5 B | A 9405 4 o B PSA BRI E ot g e
ARG BN RIE R A GRS CP 1
KL, CP A R S B B 8% 5% kRl R A,
proGRP & B W # B i Ik ( gastrin-releasing
peptide, GRP) B BTIAY) BT, X1 B W iE M E s BA
PEAEAE L [ X Py 4 B e 3 g Lk K LR —
PHPEVE R, AT E T b Bz i 4 il DNA 43 248 B, fi2
T b 96 240 P3G A L XoF B AR 2 R B e R 4 i 92 31 L A
B, Pro-GRP ZE MW i K °F- e GRP B
PR LM B3 VR A I AR ARG 00 1) A 5 4 1 A S A
F R, Pro-GRP 5 & JE ) i A 5%, Pro-GRP 5 &
RE A AR G ) 2 W 3 IE ARG, Ser . BUN 2 i R &
UL I VP4 5 T BE A 48 b o X2 o B HE LR A S L )
REP 15 7] S BUM A Ser . BUN K P T, Cys-
C & —F iR G B & L, 5 AR LT A
% 240 WL AV T AR AE A & — Rl /NI B 1B 7R IE
G OO T 3 B B O R AR PR R AR R b
Bz W TR AR B N BR BB S 2, 5 Ser . BUN 4
Gt bR A L, Cys-C A] BT L 4 2 B ) g 7 A2 Ak
HASZAR WS MR IR EER R, B2-MG & —
/NG —F 26 3R O 0 40 M AR AR R N A 5E
B2-MG 78 ' /INGE 1 Bz 4l B v 9t i ast, I 0k B /NS A
JHL P TR A i DR 5 P T R AS N T RE L SR B2-
MG 7K BE 4R B /NS Th g S Y . AR BESE B
TR At CA125.CA72-4 . proGRP . UA . Cys-C.
B2-MG 7KV ¥ & T 2% ik 1 41, 2 7 i 9 b 3
CA125.CA72-4,proGRP K, iF L fE#5 bR Cys-C.
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VeSS ST S BOE KR B B AR 20 46 7 o B8 T 42 3 induced rhabdomyolysis complicated with acute gouty
S8 IR TR L ) B4 i v M 40 IR L R arthritis[J]. Am J Med Sci,2023,365(5) :450-456.
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& RDW 988 . PLR 7K 5P & — 37 780 % 5 47 [J]. Kidney Dis (Basel) ,2022,9(2) :94-103.
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Z N K ZH Logistic BT B~ , CA7T2-4 7K [10] Scire CA, Carrara G, Viroli C, et al. Development and first
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