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Abstract: Objective To investigate the associations of serum peptidyl arginine deiminase 4 (PADI4) and
solute carrier family 7 member 11 (SLC7A11) levels with disease activity in patients with systemic lupus ery-
thematosus (SLE),and to evaluate their value in aiding the diagnosis of concomitant lupus nephritis (LN),
Methods A total of 186 patients with SLE admitted to the hospital from February 2023 to June 2025 were en-
rolled in the SLE group,and 67 healthy individuals who underwent physical examinations at the same hospital

during the same period were enrolled in the control group. Serum PADI4 and SLC7A11 levels were measured
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in all participants using enzyme-linked immunosorbent assay. According to disease activity, the patients with
SLE were divided into a mild group,a moderate group,and a severe group. Spearman correlation analysis was
performed to assess the correlations of serum PADI4 and SLC7A11 levels with disease activity in patients with
SLE. Based on whether LN was present at admission, the patients with SLE were divided into an LN group
and a non-LN group. Factors associated with concomitant LN and the performance of serum PADI4 and
SLC7A11 levels in aiding the diagnosis of LN in patients with SLE were analyzed. Results Compared with the
control group,serum PADI4 levels were significantly higher (P<C0.001) and serum SLC7A11 levels were sig-
nificantly lower in the SLE group ( P<C0.001). Serum PADI4 levels increased progressively (P .,,<<0.001),
whereas serum SLLC7A11 levels decreased progressively (P ,...<<0.001) ,across the mild, moderate,and severe
groups. All pairwise differences among the three groups were statistically significant ( P<Z0.017). In patients
with SLE,serum PADI4 levels were positively correlated with disease activity, whereas serum SLC7A11 levels
were negatively correlated with disease activity (r;,= 0. 513 and —0. 591, respectively; both P<C0. 001). The
prevalence of concomitant LN among the 186 patients with SLE was 34. 41% (64/186). The proportion of pa-
tients with severe disease activity,the anti-double-stranded DNA (dsDNA) antibody positivity rate,24-h uri-
nary protein,and serum PADI4 levels were higher in the LN group than those in the non-LLN group,whereas
eGFR,complement C3,and serum SLC7A11 levels were lower. All differences were statistically significant
(P<C0.05). Higher complement C3 levels (OR =0. 717,95% CI:0. 596 — 0. 862, P<(0.001), higher eGFR
(OR=0.935,95%CI :0. 893—0. 979, P =0. 004) , and higher serum SLC7A11 levels (OR=0.433,95%CI :
0.259—0.724,P=0.001) were independent protective factors against concomitant LN in patients with SLE,
whereas higher 24-h urinary protein (OR=1.527,95%CI :1.215—1. 920, P < 0. 001) and higher serum PA-
DI4 levels (OR=1.982,95%CI :1.323—2.969,P<C0.001) were independent risk factors. The areas under the
curve (AUCs) for serum PADI4,serum SLC7A11,and their combination in aiding the diagnosis of concomi-
tant LN in patients with SLE were 0.802,0.796,and 0. 890 respectively;the corresponding sensitivities were
67.19% ,89.06% and 89. 06% ,and the corresponding specificities were 78.69%,54.10% and 78.69%. The
AUC for the combination of serum PADI4 and SLC7A11 was significantly greater than those for either marker
alone (P <C0. 05). Conclusion Elevated serum PADI4 levels and decreased serum SLLC7A11 levels are associ-
ated with increased disease activity and concomitant LN in patients with SLE. The combination of serum PA-
DI4 and SLLC7A11 levels has high value in aiding the diagnosis of LLN.
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(P45 <{0.001), W 2, Spearman 3¢ 75, SLE
BE I PADIA UK SF 5 0% T g B2 OF M oG,
SLC7AL1 K5 %5 9 1 2h FE &2 A 56 (-, = 0. 513,
—0.591,%¥ P<C0.001),
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F/H 38. 357 65. 140

P <0. 001 <<0. 001
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x3 LN 4.3 LN AR BB In/n HxEs HM(P,;,Pys)]
I R 2 2L
4 51 n HERCH /0 LD TR R 45 % (kg/m™)
o 22 5 9% Jié %
LN 4 64 10/54 38.98+8.28 22.38+2.30 16(25.00) 30(46. 88) 13(20.31) 22(34. 38)
4k LN 4 122 15/107 39.33+9.17 22.79+1.99 46(37.70) 40032.79) 16(13.11) 30(24.59)
Xz/z/Z 0. 400 —0. 251 —1.279 3. 049 3. 550 1.653 1.995
P 0.527 0.802 0. 202 0.081 0.060 0.199 0.158
- i R % 2L PRI 1 B S
R FwAg  wEAE nF PR P s W
LN# 64  8(12.50) 5(7.8D) 1(1.56) 8(12.50) 41(64.06) 5(7.81) 26(40.63)  33(51.56)
JE LN 4122 8(6.56) 5(4.10) 2(1. 64) 13(10. 66) 68(55. 74) 65(53.28)  42(34.42)  15(12.30)
Xtz 1.886 3.357 <20. 001 0.143 1.199 —6.944
P 0.170 0.064 0.999 0.706 0.273 <20. 001
FI B B B
Eigi] n  SLE ZJkE € i ik BiE2LE B Hi dsDNA T ML A 1E
R ZEIRN N N N N Hi Sm Pk N P s i ik
ESETIRIN NSRS EEE/IRIN RS A Biik
LNZ4l 64  2(3.13) 63(98.44)  22(34.38)  23(35.94) 3(4.69) 33(51.56)  23(35.94)  33(51.56)  10(15.63)
JELNZ122  2(1.64)  114(93.44) 30(24.59)  31(25.41) 5(4.10) 38(31.15)  46(37.70)  68(55.74)  16(13.11)
X:/t)Z 0.017 1.319 1.995 2.258 <<0. 001 7.413 0.056 0.295 0. 220
P 0.895 0.251 0.158 0.133 >0.999 0. 006 0.813 0.587 0.639
250 n A C3Ceg/L) A Cacg/L) C XM % 11 (mg/L) ZLA LU (mm/h)
LN 4 64 0.54¢0. 30,0. 81) 0.11(0.06,0.17) 7.75(2.84,11.88) 42.95(23.19,65.11)
I LN #H 122 0.74(0.53,1.02) 0.1500.07,0.23) 5.78(2.69,9.09) 37.38(18.00,51. 36)
X:)i)Z —3.853 —1.888 —1.876 —1.713
P <20. 001 0. 059 0.061 0.087
215 n  eGFR[mL/(min + 1. 73 m")] 24 h IREH () PADI4(ng/mL) SLC7A11(ng/mL)
LN 2 64 100. 48(74.79,106. 97) 0.73(0.38,1.17) 6.54(5.16,7.81) 3.2141.05
4k LN 4 122 107.27(102. 00,112, 25) 0.29(0. 20,0. 40) 4.69(3.35,5.82) 4.60+1.26
X*/t/Z —5.397 —6.516 —6.762 —7.552
P <20.001 <20.001 <20.001 <20.001
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Tt PADI4 K- T o kST fe B &R (P <<0. 05)
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FES N 67.19% .89, 06%.89. 06 % . 4 5 & 4 51 Ky
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x4 SLE BE&H# % LN B Z B & Logistic BIF 57
K% B SE WaldX* P OR OR 1) 95%CI
AL 1
Pt dsDNA Fi A 0. 389 0.588 0.437 0.508 1.476 0.466~4.675
A C3 —0.333 0.094 12.567 0. 001 0.717 0.596~0. 862
eGFR —0.067 0.023 8.231 0. 004 0. 935 0.893~0.979
24 h JRIEH 0.423 0.117 13.168 <<0. 001 1.527 1.215~1.920
PADI4 0. 684 0. 206 11.007 <<0. 001 1.982 1.323~2.969
SLC7A11 —0.837 0.262 10. 178 0. 001 0.433 0.259~0. 724
gl 5.453 2. 930 3. 462 0.063 — —
AL 2
PADI4 0.794 0.151 27.627 <<0. 001 2.211 1.645~2.973
SLC7Al1 —0.956 0.194 24. 285 <<0. 001 0. 384 0.263~0.562
i Hm —1.455 1.072 1. 844 0.175 — —
TR 1R R R 2 SRS LA LY PADIA L SLC7ALL [ H AL BEEL, ] T J5 22 ROC 1 £k 43 01 s — Fe R ORI .
x5 & PADI4.SLC7A11 3t SLE B2EH & LN KI5 B2 BT 30k
b7 AUC AUC 1y 95%CI P I AR T (L R FREOD AR
PADI4 0. 802 0.737~0. 857 <0. 001 5.96 ng/mL 67.19 78. 69 0. 4588
SLC7AIl1 0. 796 0. 730~0. 851 <<0. 001 4.54 ng/mL 89. 06 54. 10 0.4316
THRBA 0. 890 0.836~0. 931 <<0. 001 0. 34 89. 06 78. 69 0.6775
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