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ABSTRACT Objective: To investigate the relationship between serum neutrophil extracellular traps (NETs), tumor necrosis factor-
like weak inducer of apoptosis (TWEAK), peripheral blood cluster of differentiation (CD) 4'T/CD8'T ratio and disease activity and renal
prognosis in patients with lupus nephritis (LN). Methods: 137 LN patients (LN group) who were admitted to the Department of Nephrol-
ogy,Affiliated Hospital of North Sichuan Medical College from August 2021 to August 2022 were selected, patients were divided into
mild activity group (52 cases), moderate activity group (45 cases) and severe activity group (40 cases) according to the systemic lupus
erythematosus disease activity index (SLEDAI)-2000 score. After 1 years of follow-up, patients were divided into poor prognosis group
(43 cases) and good prognosis group (94 cases) according to the occurrence of kidney-related endpoint events, another 76 healthy volun-
teers (control group) were selected during the same period. The levels of serum NETs and TWEAK were detected by enzyme-linked im-
munosorbent assay, and the proportion of CD4*T/CDS8'T in peripheral blood was detected by flow cytometry. The correlation between
serum NETs, TWEAK, peripheral blood CD4*T/CD8'T and SLEDAI-2000 score in LN patients were analyzed by Spearman correlation
analysis, the factors of poor prognosis in LN patients were analyzed by multivariate Logistic regression analysis, the predictive value of
serum NETs, TWEAK and peripheral blood CD4*T/CD8'T for poor prognosis in LN patients were analyzed by receiver operating charac-
teristic curve. Results: Compared with control group, the levels of serum NETs and TWEAK in LN group were increased, and the periph-
eral blood CD4'T/CD8'T was decreased (P<0.05). The serum NETs and TWEAK in mild activity group, moderate activity group and se-
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vere activity group increased in turn, and the peripheral blood CD4'T/CDS8'T decreased in turn  (P<0.05). SLEDAI-2000 score in LN pa-
tients was positively correlated with serum NETs and TWEAK, and negatively correlated with peripheral blood CD4'T/CD8'T (P<0.05).
Chronic kidney disease stage 4, elevated SLEDAI-2000 score, elevated NETs and elevated TWEAK were independent risk factors for
poor prognosis in LN patients, increased estimated glomerular filtration rate and elevated CD4*T/CD8'T were independent protective fac-
tors (P<0.05). The area under the curve of serum NETs, TWEAK and peripheral blood CD4'T/CD8'T combined to predict poor prognosis
in LN patients was 0.943, which was greater than 0.790, 0.788 and 0.799 predicted by serum NETs, TWEAK and peripheral blood
CD4'T/CDS8'T alone (P<0.05). Conclusions: The levels of serum NETs and TWEAK in LN patients are increase, and the peripheral blood
CD4'T/CD8'T is decrease, which are closely relate to disease activity and poor renal prognosis, serum NETs and TWEAK combine with

peripheral blood CD4'T/CD8'T has a high value in predicting renal prognosis in LN patients.
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Table 1 Comparison of serum NETs, TWEAK and peripheral blood CD4*T/CD8'T in LN group and control group(xt s)

Groups n NETs(ng/mL) TWEAK(ng/mL) CD4'T(%) CD8'T(%) CD4'T/CD8'T
LN group 137 1.03+ 0.29 1420.34+ 477.35 25.86% 4.36 32.96% 4.30 0.80+ 0.17
Control group 76 0.42+ 0.13 439.30% 77.38 35.88+ 4.53 24.83+ 3.33 1.47% 0.29
t - 17.380 17.769 -15.836 14.273 -21.266
P - <<0.001 <0.001 <0.001 <<0.001 <<0.001

2.2 % NETs,TWEAK Fa4p 1 CD4'T/CD8'T 7 6 B f%
EEE LN BEHILR
el Sh AL P S Sh AL FE S Sh 4L NETs . TWEAK

FI4 A il CD8'T Eb 4K X F+ 55, 40 & 1. CDA'T H. 45 A
CD4'T/CD8'T {KIKF#AR(P<0.05), W3 2.

£ 2 7 NETs,TWEAK #15ME I CD4'T/CD8'T FE A E & iEENE LN &t b («t )
Table 2 Comparison of serum NETs, TWEAK and peripheral blood CD4*T/CD8'T in LN patients with different disease activity(xt s)

Groups n NETs(ng/mL) TWEAK(ng/mL) CD4'T(%) CD8'T(%) CD4'T/CD8'T
Mild activity group 52 0.75% 0.14 941.20% 259.45 30.29+ 2.68 28.68+ 2.01 1.07+ 0.19
Moderate activity group 45 1.04+ 0.07* 1478.14+ 91.44° 25.20% 1.03° 33.24+ 1.30° 0.76x 0.06*
Severe activity group 40 1.38+ 0.16® 1978.19¢ 260.77* 20.84+ 1.77* 3821+ 2.11* 0.55+ 0.07*
F - 285.006 254.746 255.939 304.319 195.430
P - <0.001 <<0.001 <0.001 <<0.001 <<0.001

Note: Compare with mild activity group, *P<<0.05; Compare with moderate activity group, "P<<0.05.
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0.754.0.761 .0.715, P #J <0.001), 5 4} J& 1. CD4'T L 4 A
CD4'T/CD8'T £ i #5¢ (rs 43 Jill 4 -0.708.-0.767,P #4 <
0.001),
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PLLN B EIEHUE R / RIF=1/0) N AR, % 3 H$
KR P 250 H (P<0.05)k A48 i : B 28 M i . CKD
A3 3 /2 391 /73 391 /4 W1=1/2/3/4) .SLEDAI-2000 -4 ( J5{E
SO CIMPUEFCFRAE A R Z A RIEFEA ) . eGFR (JF{H
A FHERRITE B MO/ F=1/0) NETs(JR{EFEA) .
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Table 3 Univariate analysis of poor prognosis factors in LN patients

Poor prognosis group  Good prognosis group

Projects (1=43) (n=94) 27/t/U P
Gender [n(%)]
Male 8(18.60) 28(29.79) 1.904 0.168
Female 35(81.40) 66(70.21)
Age [year, M( Ps,P5s )] 29.14% 521 28.09+ 5.84 1.014 0312
Disease duration at renal puncture 10.00( 7.00,14.00) 7.00(2.75,12.25) -2.589 0.010
[year, M( Pss,Pss)]
Pathological type [n(%)]
I type 0(0.00) 0(0.00) 8.092 0.151
II type 1(2.33) 10(10.64)
I type 10(23.26) 17(18.09)
IV type 11(25.58) 21(22.34)
V type 8(18.60) 29(30.85)
1T type+V type 5(11.63) 10(10.64)
VI type+ V type 8(18.60) 7(7.44)
CKD stages [n(%)]
1 stage 8(18.60) 45(47.87) 21.809 <<0.001
2 stage 8(18.60) 24(25.53)
3 stage 16(37.21) 21(22.34)
4 stage 11(25.59) 4(4.26)
SLEDAI-2000 score
[score, M( Pys,Pss)] 12.00(6.00,17.00) 5.00(2.00,8.00) -5.146 <<0.001
ACA-IgM positive [n(%)] 11(25.58) 15(15.96) 1.777 0.182
ACA-IgG positive [n(%)] 11(25.58) 21(22.34) 0.173 0.677
Anti-Smith antibody was positive [n(%)] 13(30.23) 24(25.53) 0.331 0.565
Anti-dsDNA antibody was positive [n(%)] 30(69.77) 79(84.04) 3.697 0.054
Anti-Ro/SAA antibody was positive [n(%)] 24(55.81) 51(54.26) 0.029 0.865
Anti-La/SSB antibody was positive [n(%)] 7(16.28) 19(20.21) 0.297 0.586
ANA positive [n(%)] 43(100.00) 91(96.81) - 0.552
Serum creatinine [umol/L, M( Pss,P;s)] 124.64(94.16,157.31) 102.74(67.24,142.00) -2.377 0.017
Blood urea nitrogen (mmol/L, x+ s) 10.57£ 3.50 8.76x 2.83 3.212 0.002
Urinary protein amount at 24 h [g,M( Pss,Pss )] 2.49(1.54,3.53) 2.18(1.05,3.00) -1.876 0.061
eGFR[mL/min/1.73 m?, M( Pss;,Pss)] 65.91(37.11,81.67)  101.67(54.25,138.97) -3.827 <<0.001
Treatment plan [n(%)]
Hormone 13(30.23) 41(43.62) 5.638 0.343
Hormone+cyclophosphamide 19(44.19) 29(30.85)
Hormone+cyclosporine A 0(0.00) 3(3.19)
Hormone+mycophenolate mofetil 8(18.60) 17(18.09)
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Hormone-+tacrolimus 0(0.00) 1(1.06)

Others 3(6.98) 3(3.19)

Complete remission after induction therapy [n(%)]

Yes 7(16.28) 37(39.36) 7.210 0.007

No 36(83.72) 57(60.64)
NETs(ng/mL, x* s) 1.24+ 0.27 0.94+ 0.24 6.462 <<0.001
TWEAK(ng/mL, x+ s) 1759.85+ 387.56 1265.03+ 433.25 6.406 <0.001
CD4'T(%, xt ) 23.50+ 4.02 26.94+ 4.09 -4.582 <0.001
CD8'T(%, xt s) 35.16+ 3.64 31.97+ 422 4.302 <0.001
CD4'T/CD8'T(xt s) 0.67+ 0.13 0.87+ 0.17 -6.295 <0.001

% 4 ZEZE Logistic B LN BEETEARHMESE

Table 4 Multivariate Logistic regression analysis of the factors of poor prognosis in LN patients

Factors B SE Wald »* P OR 95%CI
Prolonged disease duration at
renal puncture 0.046 0.102 0.203 0.653 1.047 0.858~1.278
CKD stages - - 6.417 0.093 - -
2 stage 0.416 0.787 0.280 0.597 1.516 0.324~7.087
3 stage 1.344 0.737 3.323 0.068 3.833 0.904~16.247
4 stage 2.259 1.029 4.822 0.028 9.571 1.275~71.873
Elevated SLEDAI-2000 score 0.367 0.126 8.459 0.004 1.444 1.127~1.850
Elevated serum creatinine 0.012 0.014 0.827 0.363 1.013 0.986~1.040
Elevated blood urea nitrogen 0.234 0.191 1.495 0.221 1.264 0.868~1.839
Elevated eGFR -0.045 0.016 7.696 0.006 0.956 0.925~0.987
Complete remission after
induction therapy -1.278 0.614 4333 0.037 0.279 0.084~0.928
Elevated NETs 0.073 0.027 7.274 0.007 1.076 1.020~1.135
Elevated TWEAK 0.005 0.002 6.184 0.013 1.005 1.001~1.010
Elevated CD4'T/CD8'T -0.145 0.054 7.306 0.007 0.865 0.778~0.961

2.6 Imi& NETs,TWEAK F14hE IIn CD4'T/CDS'T %t LN &% /5, Ifi#§ NETs. TWEAK F14} & ifl. CD4'T/CDS'T B4 il LN
Ba A B MmN E BEEA RN AUC Jy 0.943, K T 17 NETs TWEAK Fi4h

21l 13 NETs TWEAK FIZhE il CD4'T/CD8'T Hupli 5 Jiifi. CD4*T/CD8'T Fplt fi il 1% 0.790.,0.788.,0.799, W3 5 Al
BEA TN LN B Hilf5 A B 5 ROC, HHEM LA AUC, 45588 K 1,

% 5 & NETs, TWEAK #5ME fu CD4'T/CD8'T 3t LN B&F/E A R MHN M &
Table 5 Predictive value of serum NETs, TWEAK and peripheral blood CD4*T/CD8"T for poor prognosis in LN patients

Factors AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) Youden index
NETs 0.790 0.712~0.855 1.27 ng/mL 53.49 92.55 0.460
TWEAK 0.788 0.710~0.853 1321.03 ng/mL 93.02 54.26 0.473
CD4'T/CDS'T 0.799 0.722~0.862 0.74 72.09 73.40 0.455
Combination 0.943 0.890~0.976 - 83.02 82.98 0.660
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