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Abstract

Objective: The purpose of this study was to understand the peripheral blood systemic immune-
inflammation index (SII), platelet-to-lymphocyte ratio (PLR), neutrophil-to-lymphocyte ratio (NLR),
levels in patients with lupus nephritis (LN), and to investigate their relationships with LN disease
activity. Methods: Patients with lupus nephritis pathologically diagnosed by renal biopsy and met
the diagnostic criteria for SLE set by the American College of Rheumatology (ACR) from June 1,
2016, to December 31, 2021, at the Affiliated Hospital of Qingdao University (117 cases) were in-
cluded in this study. Patients with LN were divided into mild activity group (<9) and moderate-
to-severe activity group (>9) according to the 2019 Systemic Lupus Erythematosus Disease Activi-
ty Index SLEDAI-2K. Correlations between SII, PLR, NLR, and disease activity were analyzed. Re-
sults: SII, PLR, and NLR decreased in the moderate-to-severe activity group of LN compared with
the mild activity group (P < 0.05), and SLEDAI scores were negatively correlated with SII (r = -0.27,
P =0.003) and PLR (r=-0.22, P = 0.019) and positively correlated with C3 (r = 0.53, P = 0.000) and
C4 (r = 0.52, P = 0.000). In addition, based on the ROC curve, the area under the curve of SII, PLR
combined with albumin, C3, and 24-hour urine protein quantification predicted LN activity up to
84.3% with the sensitivity of 76% and the specificity of 84%. Conclusion: SII and PLR are asso-
ciated with LN disease activity, and they are potential indicators for assessing LN disease activity.
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1. 518

RGN BRI (Systemic lupus erythematosus, SLE) & —F 5 K 22 IR % 1 [ B G2 1 98 i 14 45 4 4L 21
i, BEIEREE S RARE, K2 60%[M SLE &35 nl HBURIE S %8 (lupus nephritis, LN) [1]. LN DA%y
BEVUR. BIRRMULE R RAE. EEK. MRAEAT IS Dhae A 2 9 RHIE2] [3]. 181 402 B &
GaBE Ve AR P I E BN LR R [4]. LN BT 5 4F N R BN AR T REVER R[5], X R I FI
A LN RIRES . K IERR YT R O B B DR T B

LN 53 SR EER R S HUS B UIAHE, B ATlg AR _ L2 W LN &N S FREERA, 25 55k
A DA 8 S B I RERE BRI S A A AR RS, RIS HERRIG IR E2RAL LN B, ATIFEVR T &
R s AR R R A F (S ERE F[6] [7] [8]. 7 LN &Ik REHr, &R VAT il e AN IR T 77
REXREE, R, BEEARAERSE, 7 IR 20T B s B EAME9]. sesh, FHEHM
TEAEER ANV Dhs B R A B B S VA B TR SRS

Z R AN AN S 5 e RS R, RS S5 Z R R RPTRERE s /MR i
AR I S A SV s, S5 AR JORE LR LA IR AS [10] s Wbk A0 sl 2 Sy 2 A 1) —
AR E[1L]. RSV Sk 2 9 HE 5 (systemic immune-inflammation index, SII). /M 53tk B2 4R L%
(platelet-to-lymphocyte ratio, PLR). =14 2 A 55 bk E2 44 fd Lt %6 (neutrophil-to-lymphocyte ratio, NLR) =%
AN E AR L AR, T RE S WAL 90 S B 5 e B R A FL/EF o SI. PLR. NLR 1N R B % 1
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AR EY), AT A RIERTAAET NG R, =M REAR SN BRI 500 A&
COVID-19 iz, Flfa H &2 040, B ZE4a bR 5 XIB MR 2 M I 258 44180, ABFFEL LN
RIS, LS =AM R IER AR S LN ISEIIC R .

2. MREFHE
2.1. MRMR

Y4 2016 4F 06 H 01 H % 2021 4 12 H 31 HT-F & KM B EE R sti2 #5655 E X 2% 22 (ACR)
HE bR, [FI 2B ERR LA LN HLAWN MR R . A M 5067 R 55 & 7 4N
HEBRFRAE ) 3 (117 1) HEBRARAE: 1) Al H 5 G VEpo, iR a It KRBT 25 2) If
SRR R G IR s 3) A8 s 40 M v B 254, B0k 3 AMMIGsTs 4) BHHRR J5 2% BG4 5L
B RS A A R T (L3R CTYRYIEE L PiAE R AT A B . A RAH BRI B ER
WSR2 AL (LSS s QYFY WZLL 271791), WEFUX RIZ B FTG F .

22. MRAE

Pa: A= Y 08 R VO L WA =il 911 7 8 g o 1 5 o DA S i 7 o G v
Mot m/GHEG A E A AR SR SIL. PLR. NLR, 51575 A4: SlIl=(P xN)/L, H
HPUN R L 43 AR A0 LA /NBR AL A R AR EL 4 A 4 PLR O P/L; NLR 25 N/L. SR A BN-100
(SYSMEX)4x H #lif € & 1 A ksl 46 1 CRP. %M C3. C4 Z57KF,

2.3. GiitFEAE

K SPSS 26.0 #AEHEAT 0T, IEAMERE 4T Kolmogorov-Smirnov K:46, P > 0.05 fF & IEA .
IESAMIESAZ RS £ FailEE(X+s)ERoR, HRIEBATHMSIEAR t1856; JEIESA AR E
PAPY 7357 £ [A] B, ZH 18] bR AT Mann-Whitney U £ 56 s 4328 50RMT < 77 k56 s AH 953 >R FH Spearman
FHAE 24T s R A 2R TARRHE 2 (ROC) THE & Fa AR 0T LN S i& sl it B2 Wi B . v B T2 R TR
(AUC)MH LLHf 2 MR I HERPE . P < 0.05 NZFA Gt 25 L.

3. &R
3.1. MIREEARIGKRERZR

ARFFRILIN 117 L BFE T HE . LN BEPAER N 28 . SLE Z 0T 2ctt, AsLigd LN &
T HIZ 1:5. ARYE 2019 4 SLE Fi G 384 SLEDAI-2K ¥4 &35 4 %% B % 5 2H (SLEDAI 153
0~9 /1) 5 H N4 (>9). LN BRJE3E2N4 50 7, FhShfidh 28 &, BHLA L 22%. HEEESU
67 5, FUSHHAIEL 28 &, FIEL Y 14%. REIES)A S hE G S S A A (Alb). #MA C3L b
1K C4. 24 /NI PREE HE 8:(24 h UP). MLiEALEF(SCr). ML A (Hb). Mf/MR(PLT). SII. NLR. PLR /K
P ZE A G (P < 0.05). BARETUGRIERINZER LS F2 L, k1 K 1.

Table 1. Clinical information between groups of patients with different activity levels
F 1. FEENE EEAEIERZER

SLEDAI <9 (n = 50) SLEDAI > 9 (n = 67) P value
Age (years) 28 (21.25, 35) 28 (20, 34) 0.499
Gender (M/F) 9/41 8/59 0.360
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BMI 23.81 (21.88, 26.33) 23.81 (21.3, 24.5) 0.135
CRP (mg/L) 1.91 (0.5, 3.93) 1.34 (0.53, 4.48) 0.830
ESR (mm/H) 37 (16.6, 49.5) 41.85 (23, 59) 0.278
Alb (g/L) 28.21 +£6.80 24.25 £ 6.47 0.002
C3 (g/L) 0.69 (0.51, 0.96) 0.35 (0.23, 0.54) 0.000
C4 (g/L) 0.12 (0.08, 0.20) 0.072 (0.07, 0.09) 0.000
24h UP (g) 2.38(0.57, 4.36) 452 (1.84,7.37) 0.002
Anti-dsDNA antibody (%) 44 53.7 0.300
SCr (umol/L) 63.5 (45, 90.48) 74.7 (56, 104) 0.021
Hb (g/L) 110.62 £ 23.26 101.01 £ 19.04 0.018
PLT (><109/L) 203.54 £ 73.35 174.36 £ 79.36 0.044
L (x10%L) 1.22 (0.74, 1.89) 1.08 (0.86, 1.71) 0.766
N (x10%L) 4.15 (2.24, 6.38) 2.9 (1.84, 5.08) 0.056
Sl (x10°/L) 595.20 (315.42, 276.63) 405.77 (245.27, 747.05) 0.009
NLR 2.99 (1.90, 5.85) 2.50 (1.61, 3.68) 0.044
PLR 172.93 (106.88, 264.74) 121.30 (94.74, 171.43) 0.018

¥E: CRP, C M H; ESR, MANAIYIER; Alb, MiEAKA; C3, #MAC3; C4, #MA C4; 24 h UP, 24 /MY
JREEEE: Anti-dsDNA antibody, Hi4% DNA #ifk; SCr, IMiEWNLEF; Hb, M4 EA; PLT, MM L,
WMEAM TS, N, PRI S S, KGR ROERR S NLR, itk S5kEMmpit=, PLR, I

MRS E A

3.2.Sll, PLR. NLR 5 LN B&EIGFR4FERXYE
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Figure 1. SIl and PLR levels between patient groups with dif-
ferent SLEDAI scores

& 1. A~[E] SLEDAI ¥4 840 18]#9 SII #1 PLR 7K

wZE 2. & 2 fias, Spearman A1 9% 0 Hr B S PLR 5 SLEDAI-2K 43 &2 2 2 5 A 55 (P < 0.05),
NLR 5 SLEDAI-2K ¥4 Jo B S AH G (P = 0.07) . b4k, S PLR B35 C3. C4. Alb 23 IEAH KPP <
0.05), 1% 3 fizm. #RMMi, Sl PLR 5 CRP. ESR ¥ LM% R,
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Table 2. Correlation of SLEDAI-2K scores, SIl and NLR with laboratory findings in patients with LN
% 2. SLEDAI-2K #4543, SII FINLR 5 LN BE LR =R ELERMME XM

SLEDAI sli PLR
r P r P r P
CRP (mg/L) 0.19 0.844 0.28 0.773 -0.02 0.864
ESR (mm/H) 0.138 0.178 -0.12 0.231 0.146 0.154
C3 (g/L) -0.47 0.000 0.52 0.000 0.31 0.001
C4 (glL) ~0.46 0.000 0.53 0.000 0.35 0.000
24.h UP (q) 0.34 0.000 0.10 0.29 ~0.006 0.945
Alb (g/L) -0.38 0.000 0.19 0.039 0.21 0.026
SLEDAI - - -0.27 0.003 -0.22 0.019
SII (x10°/L) -0.27 0.003 - - 0.62 0.000
PLR -0.22 0.000 0.62 0.000 - -
NLR -0.17 0.07 0.859 0.000 0.54 0.000

VE: CRP, C MNiEH; ESR, MIEPIFEZE, C3, Mk C3; C4, #MAk C4; 24 h UP, 24 /MiFREAEE: Alb, I
EE&EA; SLEDAIL, SLEDAI I#4r; SH, RAMHRZEMRIERREG NLR, YR SHkEMpit®R; PLR, I/

B 55 bk 4 B 2

r =027

P =0.0035
<
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Figure 2. Correlation between SLEDAI scores and SIl and PLR in LN patients
[# 2. LN £ SLEDAI i¥4r5 SIl. PLR %1%
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Figure 3. Correlation of SlI, PLR and complement C3 and C4 in LN patients
[ 3. LN 2% Sl PLR 54M&k C3. C4 %M

3.3. S\ PLR ATRE{EA LN ERIMEATEIERR

SII.PLR 7£ LN &S0 E 2 Wi b A E W 4.5 3 i, PLR 27 LN #0535 31 B ) AUC R 0.628,
VST ) R FIRR 7 BE 20 30l 9 76% 1 52%; SIHZWT LN & sh 2T AUC 4 0.641, 12 W71 R B Fiks
TPy 0N 91%A1 38%; SII. PLR A Alb. C3. 24h UP Tl LN 352 (1 fh £ N Ei B A5 84.3%, U
JE IR 55 N 76%F1 84%.
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Figure 4. ROC curves for predicting lupus nephritis activity after SlI, PLR and combination

& 4.SlI. PLR REXEEFMIREM S 45EEIR) ROC fhik

Table 3. Value of SII, PLR and both combined with other indicators in the diagnosis of LN activity
= 3.Sll. PLR RAEEFKAHMIEFRTE LN ERESHH N E

AUC 95% Cl Uk 1557
PLR 0.628 0.522~0.733 0.76 0.52
s 0.641 0.538~0.743 0.91 0.38
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Alb 0.672 0.571~0.773 0.72 0.64
C3 0.775 0.685~0.865 0.72 0.80
24 h UP 0.664 0.565~0.763 0.51 0.78
combination 0.843 0.770~0.916 0.76 0.84

7E: PLR, I/MREMRELLE; SI, REVEREME IS Alb, MiEASEE; C3, #MA& C3; 24 h UP, 24 /IR
EHTE; combination, PLR. SIl. Alb. C3 }% 24 h UP B4 .

4. W1ig

LN J& H &5 R Bl SLE i W B E S B IR —. B FE ) E/EE S SLE B3
TG # IR . o FRRFE SC A % G WD TR B R A MAOE 5 A0 S ORE[12] . LN V&30 5 2%
05 BTG RO, HET LN 12 W S 3 BE PPN B G brite 2 B oF RIS, S3 /MR Bl A & C B E
ML R e e BREE A C3 C4 KA B2 WrBi & al, (5 H ai s = —Fh i 5 BLBURPE AR 5 v = 1 2R
PR BV LN B BRI 2. B, AWFFUHi B 2OEFR bR SII. PLR. NLR 5 LN JE3IIAH S
YT TR, RAAEEMIERE X .

W RAT #78 KI, SILPLR ATNLR AT VR an B B 5 1 5 i 3 M R A SE bR 54 [13] [14] [15].
NLR 1 PLR fLF-#& SLE B84 5 RAENEEA A RESE, I H R AIRR SLE BB g sh 1
PN AREARED . BeAh, SN TE SLE 3G SIAHSSEIIE 7L, 55 LN 15 3l S R4S A 0 R A B A E B
Wu'Y 25 N[13]k 8, SLE &3 NLR Al PLR 3800, JfH 5 SLEDAI 4> F 55 B 2 IEMI 5. Taha
S5 N[16]HF 72 K B SLE 3 PLR 5 SLEDA PF4r 2 1EAH2, NLR. SII 5 SLEDAI W53 %A it L
ErEs, BERPSY, RATKI LN B3 SIl. NLR Al PLR 5 SLEDAI 343 2 A A A 56 . G5 RA—
HPERTREE B T AW RN R ZH AR LN B, MfEHARB A SLE MEA, ARFAFETEES
SLEDAI 1535 48 i b AE 2 (B FRIANIR], - [RII 25 18 5 7 bR 22 S o R 75 16 FH IR B S ekl 771 O
B2, WATEVGEAE LN 1, PLR. SII 5 SLEDAI ¥4 Ak 5% o

M/NSCRIE T EVEGE M, FEREIL. JORE. b K HEEAERL7]. /MR S IR R G R
SLE 8 WAFAE, /2 2019 R XIRIRIE B . 3¢ B X 242> SLE 2 JhnifE 2 —[18]. Carli L 25 A[19]
TERGLFR TR WD S LN BoiiEsh & 2R ARG A b vl Gt 2 5 sk 4
JRLBTAA = A R ik B L B 1 DR [20] 0 [ ENF [ G2 i AE B S g R Hh B DG ER PR R [21],
HR AR T 5 | R G L P SR RN BB A IR N, T 23 ad A AR, 51 e R s[RI
PRI k> f5 , AR P S B TS PEBRAIK, PTRE S MBI RR I R & . AT, B g sl
BREEENZH LN B3 /R A PRI e Sk IR A ) R R, RIS R B RS SN4L S PLR. NLR B2
TWENAUE, 85 LN BRIE ST I /ME . A PRI Em ek /0 m] B e bk B 4T o/ 56 0 2 2 A 5o

AWFFK SIl. PLR 5 Alb. 24 h UP, C3 it ROC B4 P-4l LN JESIHIFEE, Ba L 5 MEEE
Pl LN VG301 AUC N 0.843, UERE RIEE 77 B v]JE 76%F1 84%, #27K SII. PLR H A —E 1 LN i&2hiT
IR RE

AW FLERIER Sl PLR — @2 ERT LR S LN Biissl, &Pl LN B i s s K ovr G
ITRCRIG S REFEAR . AN MR R IEFRAR A B I LN B i sh A B 7 (# . P, nTES
AL, AN E FHIZ EX T LN RS s A, e MR T R A B R . AR
E—ERRRYE, XR—DUROE T, FTRRAEEm AT [F, AR Hih, HEETE
KA A B e 22 Th O T 90 SR IE TRA T 45 R

DOI: 10.12677/acm.2022.12111440 9996 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111440

RUEE

FEE e
FFF A5 V2 5 75 WA AR A AR 25 e
BE Tk

[1] Parikh, S., Almaani, S., Brodsky, S., et al. (2020) Update on Lupus Nephritis: Core Curriculum 2020. American Jour-
nal of Kidney Diseases, 76, 265-281. https://doi.org/10.1053/j.ajkd.2019.10.017

[2] Ding, Y., Tan, Y., Qu, Z., et al. (2020) Renal Microvascular Lesions in Lupus Nephritis. Renal Failure, 42, 19-29.
https://doi.org/10.1080/0886022X.2019.1702057

[3] Kwok, S. and Tsokos, G.J. (2018) New Insights into the Role of Renal Resident Cells in the Pathogenesis of Lupus
Nephritis. The Korean Journal of Internal Medicine, 33, 284-289. https://doi.org/10.3904/kjim.2017.383

[4] Suzuki, K. (2019) Chronic Inflammation as an Immunological Abnormality and Effectiveness of Exercise. Biomole-
cules, 9, Article No.10. https://doi.org/10.3390/biom9060223

[5] Zhang, L., Lee, G., Liu, X., et al. (2016) Long-Term Outcomes of End-Stage Kidney Disease for Patients with Lupus
Nephritis. Kidney International, 89, 1337-1345. https://doi.org/10.1016/j.kint.2016.02.014

[6] Goilav, B., Putterman, C. and Rubinstein, B.C. (2015) Biomarkers for Kidney Involvement in Pediatric Lupus. Bio-
markers in Medicine, 9, 529-543. https://doi.org/10.2217/bmm.15.25

[71 Morales, E., Galindo, M., Trujillo, H., et al. (2021) Update on Lupus Nephritis: Looking for a New Vision. Nephron,
145, 1-13. https://doi.org/10.1159/000511268

[8] Anders, H., Loutan, J., Bruchfeld, A., et al. (2019) The Management of Lupus Nephritis as Proposed by EULAR/ERA
2019 versus KDIGO 2021. Nephrology Dialysis Transplantation, gfab351. https://doi.org/10.1093/ndt/gfab351

[9] Koutsonikali, A., Trachana, M., Farmaki, E., et al. (2017) Novel Biomarkers for the Assessment of Paediatric Systemic
Lupus Erythematosus Nephritis. Clinical and Experimental Immunology, 188, 79-85. https://doi.org/10.1111/cei.12913

[10] Maouia, A., Rebetz, J., Kapur, R., et al. (2020) The Immune Nature of Platelets Revisited. Transfusion Medicine Re-
views, 34, 209-220. https://doi.org/10.1016/j.tmrv.2020.09.005

[11] Sheu, T. and Chiang, B.J. (2021) Lymphopenia, Lymphopenia-Induced Proliferation, and Autoimmunity. International
Journal of Molecular Sciences, 22, Article No. 4152. https://doi.org/10.3390/ijms22084152

[12] Davidson, A. and Aranow, C. (2010) Lupus Nephritis: Lessons from Murine Models. Nature Reviews Rheumatology, 6,
13-20. https://doi.org/10.1038/nrrheum.2009.240

[13] Wu, Y., Chen, Y., Yang, X., Chen, L. and Yang, Y. (2016) Neutrophil-to-Lymphocyte Ratio (NLR) and Platelet-to-
Lymphocyte Ratio (PLR) Were Associated with Disease Activity in Patients with Systemic Lupus Erythematosus. In-
ternational Immunopharmacology, 36, 94-99. https://doi.org/10.1016/j.intimp.2016.04.006

[14] Ddzenli, T. and Ata, E. (2020) NLR and PLR as Potential Markers of Disease Activity in Patients with Ankylosing Spon-
dylitis? Advances in Rheumatology, 60, Article No. 24. https://doi.org/10.1186/s42358-020-00129-5

[15] Wang, Z., Kong, L., Zhang, H., et al. (2021) Tumor Necrosis Factor Alpha -308G/A Gene Polymorphisms Combined
with Neutrophil-to-Lymphocyte and Platelet-to-Lymphocyte Ratio Predicts the Efficacy and Safety of Anti-TNF-a
Therapy in Patients with Ankylosing Spondylitis, Rheumatoid Arthritis, and Psoriasis Arthritis. Frontiers in Pharma-
cology, 12, Article 811719. https://doi.org/10.3389/fphar.2021.811719

[16] Taha, S., Samaan, S., Ibrahim, R.A., et al. (2022) Can Complete Blood Count Picture Tell Us More about the Activity
of Rheumatological Diseases? Clinical Medicine Insights: Arthritis and Musculoskeletal Disorders, 15, 1-11.
https://doi.org/10.1177/11795441221089182

[17] Maouia, A., Rebetz, J., Kapur, R. and Semple, J.W. (2020) The Immune Nature of Platelets Revisited. Transfusion
Medicine Reviews, 34, 209-220. https://doi.org/10.1016/j.tmrv.2020.09.005

[18] Aringer, M., Costenbader, K., Daikh, D., et al. (2019) 2019 European League against Rheumatism/American College
of Rheumatology Classification Criteria for Systemic Lupus Erythematosus. Arthritis & Rheumatology, 71, 1400-1412.
https://doi.org/10.1002/art.40930

[19] Carli, L., Tani, C., Vagnani, S., et al. (2015) Leukopenia, Lymphopenia, and Neutropenia in Systemic Lupus Erythe-
matosus: Prevalence and Clinical Impact—A Systematic Literature Review. Seminars in Arthritis and Rheumatism, 45,
190-194. https://doi.org/10.1016/j.semarthrit.2015.05.009

[20] FRig, ZEREde, SRIH, R, 2/ RGNV BORE T MR S MU IR R[], h AR 2 A &,
2017, 21(21): 849-852.

[21] Li, P., Jiang, M., Li, K., et al. (2021) Glutathione Peroxidase 4—Regulated Neutrophil Ferroptosis Induces Systemic
Autoimmunity. Nature Immunology, 22, 1107-1117. https://doi.org/10.1038/s41590-021-00993-3

DOI: 10.12677/acm.2022.12111440 9997 e R 2= 273k e


https://doi.org/10.12677/acm.2022.12111440
https://doi.org/10.1053/j.ajkd.2019.10.017
https://doi.org/10.1080/0886022X.2019.1702057
https://doi.org/10.3904/kjim.2017.383
https://doi.org/10.3390/biom9060223
https://doi.org/10.1016/j.kint.2016.02.014
https://doi.org/10.2217/bmm.15.25
https://doi.org/10.1159/000511268
https://doi.org/10.1093/ndt/gfab351
https://doi.org/10.1111/cei.12913
https://doi.org/10.1016/j.tmrv.2020.09.005
https://doi.org/10.3390/ijms22084152
https://doi.org/10.1038/nrrheum.2009.240
https://doi.org/10.1016/j.intimp.2016.04.006
https://doi.org/10.1186/s42358-020-00129-5
https://doi.org/10.3389/fphar.2021.811719
https://doi.org/10.1177/11795441221089182
https://doi.org/10.1016/j.tmrv.2020.09.005
https://doi.org/10.1002/art.40930
https://doi.org/10.1016/j.semarthrit.2015.05.009
https://doi.org/10.1038/s41590-021-00993-3

	外周血SII、PLR、NLR与狼疮性肾炎活动的相关研究
	摘  要
	关键词
	Correlation Study of Peripheral Blood SII, PLR, NLR and Lupus Nephritis Activity
	Abstract
	Keywords
	1. 引言
	2. 对象与方法
	2.1. 研究对象
	2.2. 研究方法
	2.3. 统计学处理

	3. 结果
	3.1. 研究样本临床基本资料
	3.2. SII、PLR、NLR与LN患者临床特征相关性
	3.3. SII、PLR可能作为LN活动性的评估指标

	4. 讨论
	利益冲突
	参考文献

