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[ Abstract] Objective To investigate the relationship between serum levels of fibroblast growth factor 23 (FGF-23),
growth arrest specific protein 6 (Gas6) and disease activity in patients with lupus nephritis (LN). Methods  One hundred and
nineteen patients with LN admitted to the Department of Rheumatology and Immunology of Yan ' an People' s Hospital from
March 2021 to March 2024 were selected as LN group, and were divided into active subgroup (70 cases) and inactive sub-
group (49 cases) according to SLEDAI-2000 score. Another 105 healthy subjects were selected as the control group. Serum
levels of FGF-23 and Gas6 were detected by enzyme-linked immunosorbent assay. The correlations between serum FGF-23
and Gas6 levels and renal function indexes and SLEDAI-2000 scores were analyzed by Pearson correlation analysis. The influ-
encing factors of disease activity in LN patients were analyzed by multivariate Logistic regression. Receiver operating charac-
teristic (ROC) curve to evaluate the diagnostic value of serum FGF-23 and Gas6 levels in disease activity in LN patients. Re-

sults The levels of FGF-23 and Gas6 in LN group were higher than those in healthy control group (#/P=21.040/<0.001 and
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7.389/<0.001). Systolic blood pressure, diastolic blood pressure, urea nitrogen (BUN), blood creatinine (SCr), urinary protein,
SLEDAI-2000 score, FGF-23 and Gas6 in active subgroup were higher than those in inactive subgroup. The levels of C3 and
C4 were lower than those of inactive subgroups (#P=2.356/0.020, 3.717/<0.001, 11.867/<0.001, 17.152/<0.001, 30.579/<0.
001, 19.439/<0.001, 11.284/<0.001, 10.818/<0.001, 6.233/<0.001, 12.329/<0.001); Serum FGF-23 and Gas6 levels were posi-
tively correlated with BUN, SCr, urinary protein and SLEDAI-2000 scores, respectively (r7P=0.410/<0.001, 0.395/<0.001, 0.
326/0.002, 0.563/<0.001; 0.352/<0.001, 0.384/<0.001, 0.311/0.008, 0.509/<0.001) were negatively correlated with the levels of
C3 and C4 (1/P=-0.408/<0.001, —0.377/<0.001; —0.376/<0.001, —0.321/<0.001); Multivariate Logistic regression analysis
showed that High levels of FGF-23, Gas6 and urinary protein were independent risk factors for disease activity in LN patients
[ OR (95% CI)=2.136 (1.224-3.727), 1.865 (1.171-2.967), 2.539 (1.416-4.554)]. The levels of serum FGF-23 and Gas6, as
well as the area under the curve (AUC) of their combined diagnosis of disease activity in LN patients, were 0.804, 0.834, and
0.938, respectively. The AUC of their combined diagnosis was greater than that of their individual diagnosis (Z/P=3.843/<0.
001, 3.270/<0.001). Conclusion

function injury, decreased complement level and increased disease activity in LN patients. The combination of FGF-23 and

Serum FGF-23 and Gas6 levels are increased in LN patients, which are related to renal
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Gas6 can effectively identify the disease activity of LN.
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Tab.1  Comparison of serum FGF-23 and Gas6 levels between
healthy control group and LN group
i % FGF-23(ng/L) Gas6( pg/L)
i R X R 2 105 53.26+ 6.98 18.03x4.11
LN 4 119 80.32+£11.43 22.62+5.06
tfH 21.040 7.389
P i <0.001 <0.001

2.2 ANFEBIRTESIE LN B IG R/ B E Lu R 2
W2 LN B PR AR e BMI W s R s T
B ES TG HFE L (P>0.05) ; G sh WA UG I &7
ik JE . BUN ,SCr . JR#E 4 . SLEDAI-2000 ¥4 . FGF-23 .
Gas6 ¥ TARIE B AL #MA €3 C4 KR THETE 30
W4 (P<0.05) , W2,

2.3 L FGF-23  Gas6 /K5 ' T REHE #x . SLEDAI-
2000 BE4>r WA S Pearson AH &40 8 W, MLV
FGF-23  Gas6 /K435 5 BUN SCr. JR 2 [1 . SLEDAI-
2000 TE4> S IEAHE(P<0.01) , 54MA €3 C4 K5

Tab.3 Correlation analysis between serum FGF-23, Gas6 levels
and renal function indicators, SLEDAI-2000 score
. FGF-23 Gas6
& Ax i P i P
BUN 0.410 <0.001 0.352 <0.001
SCr 0.395 <0.001 0.384 <0.001
JREEH 0.326 0.002 0.311 0.008
#MA €3 -0.408 <0.001 -0.376 <0.001
M ca -0.377 <0.001 -0.321 0.006
SLEDAI-2000 P-4 0.563 <0.001 0.509 <0.001

2.4 ZHE Logistic 4T LN H B 16 30 P 1) 5% 1
IR LLLN B sl sh o 28 & (ETE 3 = 0,
Wah=1) k2 haEFIEER A RTTZH
& Logistic M54, 45 % W78 FGF-23  Gas6 | JK &
FIZKSF- TR 2 LN SRS B 0 8l 4 ik ST fes B IR 22 (P<
0.05), W% 4,

2.5 IfE FGF-23 Gas6 7K VXt LN BB 1 sy
LWIME  2HIIE FGF-23 Gas6 K Hph 58412
Wr LN S50 % sh e ROC #iZk, 8 h4 Fim
FUAUC) 45 3 R L7 FGF-23, Gas6 /KF K —3&
G2 W LN B P E 1 i AUC 4351 290.804 0.
834.0.938, “EH B A K AUC KT 17 FGF-23 , Gas6
K45 [ M2 WY AUC (Z = 3.843.3.270, P #<0.
001) 0.3k 5 K1,
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Tab.2 Comparison of clinical/pathological characteristics of LN patients with different disease activities

i H AEVEsh W4 (n=49) WL (n=70) X2/l P1E
Bl#l(%)] 22(44.90) 31(44.29) 0.004 0.947
AR (ks , %) 36.91+5.84 37.32+6.09 0.368 0.714
JRE (s, 4F) 1.97+0.33 2.03+0.41 0.849 0.397
BMI( %+s,kg/m?) 23.46+1.63 23.69+1.57 0.774 0.440
WS [ (%) ] 11(22.45) 26(37.14) 2.905 0.088
RIS H(%) ] 13(26.53) 25(35.71) 1.118 0.290
Wi £ (x+s , mmHg) 138.17+12.51 144.35+15.0 2.356 0.020
FF K (x+s, mmHg) 72.35+8.91 79.15+10.41 3.717 <0.001
BUN (s, mmol/L) 5.71+1.82 12.42£3.65 11.867 <0.001
SCr(x+s, pmmol/L) 63.29+13.05 126.14+23.19 17.152 <0.001
FRE I (x+s,8/24 h) 0.28+0.05 3.26+0.68 30.579 <0.001
AMA C3(x+s, mmol/L) 0.72+0.20 0.52+0.15 6.233 <0.001
*MA C4(x+s, mmol/L) 0.56+0.18 0.26+0.08 12.329 <0.001
SLEDAIT-2000 343 (x+s,43) 2.01£0.33 13.02£3.95 19.439 <0.001
FGF-23(%+s,ng/L) 74.69+5.03 84.26+4.19 11.284 <0.001
Gas6 (x+s, ng/L) 20.15+2.16 24.35+2.03 10.818 <0.001
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Tab.4

tivity in LN patients

RN LN B BRIG sh P Z N E Logistic [R5

Multivariate Logistic regression model affecting disease ac-

ERA B1H SEfH Waldf§i P ORH  95%CI

W e = 0.261 0.249 1.098  0.513 1.298 0.797~2.115
FPIRIE 0.156 0.137 1.296 0.352 1.168 0.894~1.529
BUN & 0.302 0.271 1.241 0391 1.352 0.795~2.301
SCr & 0.264 0.243 1.180  0.425 1.302 0.809 ~2.097
PRI & 0.932 0.298 9.781 <0.001 2.539 1.416~4.554
M C3 0.153 0.146 1.099 0512 1.165 0.875~1.551
*MA c4 5 0.201 0.184 1.193  0.406 1.222 0.852~1.754
SLEDAI-2000 & 0.265 0.251 1.114  0.509 1.303 0.797~2.132
FGF-23 & 0.759 0.284 7.142  0.001 2.136 1.224~3.727
Gas6 5 0.623 0.237 6.910  0.008 1.865 1.171~2.967
F5 LI FGF-23 Gas6 /K V- Il KK -Gi2 W7 LN £ 50 1E

e E

Tab.5 The value of serum FGF-23 and Gas6 levels alone and in

combination for diagnosing disease activity in LN patients

8 bF IHEEEWIE AUC 95%CI  HURE FERE AETRE

FGF-23  79.16 ng/L  0.804 0.721~0.871829 0.796  0.625

Gas6 22.09 pg/L 0.834 0.755~0.896843 0.816  0.659

THEBA 0.938 0.879~0.9M971 0.755  0.726

B 1 i FGF-23 ,Gas6 /K12 Wi LN 5 P & sl %1% ROC
£k

Fig.1 ROC curve of serum FGF-23 and Gas6 levels for diagnosing

disease activity in LN patients
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