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Abstract

Background: Autoimmune encephalitis (AE) is a severe neuroimmune disorder, and its early diag-
nosis remains challenging. This study aims to investigate the association between systemic inflam-
mation response index (SIRI), NLR, MLR, PLR, and the risk of AE onset, and to evaluate the predictive
value of these inflammatory indicators for AE. Methods: A total of 130 AE patients and 130 age- and
gender-matched healthy controls were included in this study. Peripheral blood cell counts were col-
lected from all subjects, and SIRI, NLR, MLR, and PLR were calculated. Multivariate logistic regres-
sion analysis was used to identify independent risk factors for AE onset, and the predictive perfor-
mance of each inflammatory indicator was evaluated using receiver operating characteristic (ROC)
curve analysis. Results: Multivariate logistic regression analysis showed that SIRI is an independent
risk factor for AE onset (OR = 8.20,95% CI: 2.08~32.42, p = 0.003). ROC curve analysis indicated that
the area under the curve (AUC) for SIRI in predicting AE was 0.797 (95% CI: 0.740~0.854), with an
optimal cutoff value of 1.073, specificity of 93.85%, and sensitivity of 63.08%. NLR also demon-
strated good predictive value (AUC = 0.786), with a sensitivity of 69.92% and specificity of 90.77%.
The predictive performance of MLR and PLR was relatively lower (AUCs of 0.748 and 0.722, respec-
tively). Conclusion: SIRI is a reliable inflammatory indicator for predicting the risk of AE onset, serv-
ing as an independent risk factor with high specificity, and can assist in the auxiliary identification
and risk assessment of AE.
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1. 5|15

B 52 11 0 %6 (Autoimmune Encephalitis, AE)f& —4 i1 B & WL 10 2otk el 2o ik 4 [1],
FEAFE R, IR XA Z To A i 2 1H 5% i 25 1 (Neuronal Cell-Surface or Synaptic Protein)
W E B Pk, Wt N-H 3E-D- K & & R 52 48 (N-Methyl-D-Aspartate Receptor, NMDAR). 1 & & 72 R I i
S H A 1 (Leucine-Rich Glioma-Inactivated Protein 1, LGI1)FI4 p-%(3E TR B %452 44 (y-Amino Butyric
Acid Type B Receptor, GABABR)HUAHH I 7 2 [2] [3]. 3 —F NI i 8 45 & 1iF (Paraneoplastic Syndrome,
PNS)HH H B FUAPT A SR A, HPUREH g A BiE, a0 Hu. Yo. CV2 %[4]. AE HJIRREIL
B, BFEERAAE . FERIAT NS0 W BERG . B iIRRERG . 5B ES . E3hTheekEsT. A E RiEsmE
FREE DI R R 55 [5] o 1205203 1510 70 £ 3 0 PR Tl T AT X ViR A 0 B oA A e R s B 45 & R T 2 % A e [6]
HHT, AE F12 B £ 2008 PR L], SATZO ERER K 35 RPEE IR, AR T 5HF5, Kt
SR TR ERE A ES TR A

AE AR B A, e rb DAB AR 28 70 48 L3R T B R ik 2 A e A4 A1 5 DR 32 AR S e 8 B 2 R AL B
R, AL, JERr R A AL E S 5 R AR R R R[], A5 20E I N4 2 (Systemic Inflammation
Response Index, SIRN{EA—MH M ILEG M RAEFR R, 4G 0 b b PRI A% 4 M AT
L TR O AR T ERIAE I T < BRI T Bk A B R, 5 PR A R T A
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T 4%

E A (Neutrophil-to-Lymphocyte Ratio, NLR). 7 L4 i/ 4% 41 Afd b (Monocyte-to-Lymphocyte Ratio, MLR)
R I /N /9K 2 40 i LG 42 (Platelet-to-Lymphocyte Ratio, PLR)Z54 ) M40 A LA AR EL, RS 55 4 1 b Sz b
PRANIE] JENE 5 el B RS o SIRI ] 32 EEHE F R VT AL b8 A28 I U A5 100 [8] [9], J LA 7t K B 5
i i 1 v 25 (Ischemic Stroke, 1S) AT H I 44: v 25 7F (Hemorrhagic Stroke, HS) &5 #45 5 Gi 5 2 [ tHA71E 5%
BK[10]-[12]o #tAk, NLR. MLR HI PLR &5 48EFRAR, ERRIBICTT R RAEMELATIIE . S5 M T1RL%
HAE 2 R MRS 2 T 5 B S % 10 th B I R E[13]-[17]

SR, H AT T R NEW TR IX L8 SOREAR G AE K KBS (TN B . BRIk, AHfF e id i b
B AE B 5 BEAMAR SIRI. NLR. MLR F1 PLR /K2R, T3R5 LT Yhs SV PG
AE BRI AR, A BRI W T T g (0 ek

2. ARIIRMFFE
2.1. ARKR

AW I Ry B b R BE AR IS, 49N 2014 4F 12 HZ 2024 4 12 A B TR EE#2 0 130 ] AE
B [ AR RS A ) 101 DTER G N 130 {1 {d T R 3%

2.2. SANFOHEBRARE

Y NFRifE:

1) BHEBIFFE 2022 4 (HE B &g o 27 X IR Wik ifE) [18]F1 2016 4F Graus F5[1]7E
Lancet Neurol Z% & 42 H 1) AE 12 WibrifE;

2) I3 A/Ek G T (CSF) R - AE AR G4 BE M 5

3) FEATRL IS VIRL TR,

HEBRARAE

1) FAEHANA R PR R GG AU S TR . AR RGUHR L A R
W ARGV

2) GIFHAR B B G MR BCE A RGN

3) A HFRE T REFCOA ML FE AN, S« iR M R I 2R G007

4) RS W R I RE R R . P BRER I B 2 WY A e S YR T AR R

2.3. HER e

Wt BE AR PR ABEIR 24 /NI A I RS AR TR LIRS & B4 B 40l (WBC).
PRI FAZANAL bk EE 4 AT /MR

SIRI= PRI x FAZANMAREANAE: NLR= P PRRign /s BaniE: MLR = SAZ 40/ i am
J: PLR = I/t LR 4R .

24. G FRE

iF SPSS 29.0 BEATHIE T . AL B A IER DA H U £ RIS, A L ECR A AT
FEAR RS AEIEA /i DL A 3 (DU o e B Row, IR LR Mann-Whitney U #8565 72748 & DA
B oy B IR, ZH IR FEBER R TR S0 B Fisher FE A - SR 320 # TAERFE(ROC) Hi Z& ¥4 NLR.
MLR. PLR 1 SIRI Titlll AE ™= HFEER DR, FFitH b4 FAR(AUC). KH Logistic B350 4T AE &
RO G R & . BEMEK TN p <0.05.
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3. &R
3.1. BEREMRK(AE)EESE R BANELFFIELE

AHFFEILGNN 130 44 AE 35 130 44 18 et fi 2, W9 20 N TEAE M A4 4 A B3 ILRE (p = 1.00).
7£ 130 5] AE &, LGI1 4 52 41(40.00%), NMDAR fixi# 38 £(29.23%), GABABR fii 4 18 4l
(13.85%), HEEMMis% 8 171(6.92%), HARMI % 13 51(10.00%). LI =Fabn bR, AE BEMZ IR
SEAR SR bR B TR B (4R $(WBC) (7.45 vs. 5.83 x 10%L, p < 0.001). H:Hi 2 1%k
(4.48 vs. 3.24 x 109/L, p < 0.001). A% M1 %51(0.49 vs. 0.40 x 10%L, p < 0.001) & I/’ i1%1(256.50 vs.
230.50 x 10%L, p = 0.001); 17tk E= 41+ %5(1.66 vs. 2.00 x 10%L, p < 0.001) & Z K T BEXT AL . b4,
AE H RSV S bt B T E, 3% NLR (2.91 vs. 1.60, p < 0.001). MLR (0.29 vs. 0.19, p < 0.001).
PLR (144.02 vs. 113.81, p < 0.001) }2 4= SIRI (1.45 vs. 0.61, p < 0.001) (% 1).

Table 1. Demographic and laboratory data of patients with AE and healthy controls
3 1. AE BEFEBRBANAOZIHF R =R

AR AE 4 (n = 130) e FEXT R 4.(n = 130) p fE
Bk, #1(%) 79 (60.80%) 79 (60.80%) 1.00
FE#(F, M, IQR) 55.00 (19.75, 65.25) 55.00 (19.75, 65.25) 1.00
F 40 i H (1091, M, IQR) 7.45 (6.02, 9.93) 5.83 (5.12, 6.71) <0.001
FR R4 5 (10%/L, M, IQR) 4.48 (3.5, 7.21) 3.24 (2.74,3.84) <0.001
R EZH A # (10971, M, IQR) 1.66 (1.25, 2.38) 2.00 (1.68, 2.44) <0.001
A% E(10%L, M, IQR) 0.49 (0.40, 0.65) 0.40 (0.33, 0.47) <0.001
IR #1091, M, IQR) 256.50 (210.00, 300.50) 230.50 (200.00, 268.25) 0.001
NLR (M, IQR) 2.91 (1.82, 4.13) 1.60 (1.22, 1.96) <0.001
MLR (M, IQR) 0.29 (0.20, 0.45) 0.19 (0.16, 0.24) <0.001
PLR (M, IQR) 144.02 (120.62, 204.89) 113.81 (91.05, 131.23) <0.001
SIRI (M, IQR) 1.45 (0.76, 2.50) 0.61 (0.48, 0.81) <0.001

3.2.SIRI ASE AE XFEHMSEREE

Z K F logistic [FIH A5 R iEoR, FERAERE . PR LA JOEFEFR(NLR. MLR)JS, SIRI ZH &
G BE VB 2 (AE) &I A7 fE 6 8 2 (OR = 8.20, 95% Cl: 2.08~32.42, p = 0.003). PLR 2 IEM e,
{HARIE RSG5 L (OR = 1.01, 95% Cl: 1.00~1.02, p=0.09). HAZEAFE NLR. MLR. A5
AL ZFF (Y p > 0.05) (. 2).

Table 2. Multivariate logistic regression analysis of risk factors for AE
Fz 2. AE X RN A% E % logistic 534

A H B OR 95% ClI p
NLR 0.10 1.11 0.62~1.99 0.73
MLR -0.59 0.56 0.002~132.39 0.83
PLR 0.01 1.01 1.00~1.02 0.09
SIRI 2.10 8.20 2.08~32.42 0.003
L -0.27 0.99 0.98~1.00 0.12
P51 -0.01 0.76 0.40~1.46 0.41
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3.3.SIRI, NLR. MLR #1 PLR %} AE % %X\ B& B9 F 4 {&

ROC HiZk /st B iEoR, 259 RAEFRE(SIR)YT AE HIFIN &L AE i m, AUC A 0.797 (95% CI:
0.740~0.854). fEfFERWIE N 1.073 Bf, HAFF N 93.85%, HUBE N 63.08%. NLR tHFRIH L1
T XEE, AUC N 0.786 (95% ClI: 0.726~0.845), ARy 2.420 X 7 PO AEURE BE ARy 57t B2 20 il Ay
69.92%7#1 90.77%. MLR 5 PLR ] AUC 434 0.748 A1 0.722, TidllfE /1% T SIRI A1 NLR. % L, SIRI
FE VU T AR A4 S P8 e (DB AR R RRURR B (55 34 ¥ 1),

Table 3. Predictive value of SIRI, NLR, MLR, and PLR for the risk of AE
52 3.SIRI. NLR. MLR #1 PLR %} AE % 4% X.B& B9 TN (&

A AUC 95% ClI = e RN} RIBUZ (%) 5 1E (%)
NLR 0.786 0.726~0.845 2.420 69.92 90.77
MLR 0.748 0.686~0.809 0.286 55.38 88.46
PLR 0.722 0.659~0.785 139.173 56.15 82.31
SIRI 0.797 0.740~0.854 1.073 63.08 93.85

REE

’ — SIRI (AUC = 0.797)
0.2 L7 — NLR (AUC = 0.786)
’ — MLR (AUC = 0.748)

— PLR (AUC = 0.722)

" 1 | 1 1
0 02 04 06 08 1.0
1- R &

Figure 1. Receiver operating characteristic curves of SIRI,
NLR, MLR, and PLR for predicting the risk of AE

1. SIRI. NLR. MLR #1 PLR iUl AE & RX &Y
ROC fhk

4. 7ig

AH LR RS, BT AE B SR BEAME IMLSRESR bR 0 22 e, DASRIE S AE KA
KM MBS R 2, 2ET R A T E )48 AR . BTSSR EoR, SR RAALL, AE B#F M NLR,
MLR. PLR /& SIRI #2H 5i(p < 0.001), $&7~iXLedibrv] Genl HT-VFh AE F R A . #E—2 2 ]
A HTIESE SIRI & AE A% [T f& 6 8 25 (OR = 8.20) . #E47° ROC ik /)5, & FL SIRI ) AUC
N 0.797 (95% CI1 = 0.740~0.854), T NLR. MLR K& PLR. X4&R IR, FMEIM RIEPREY), JCHZ
SIRI, TRETE AE % BhiZ Wi oh HAG VAR I B FH AN A

AE 2 —2H FREF X 4 22 TP I IR S 8 S B 51 S R AR AR 2 R 4 SO0E , R O SRR R IR B B
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PO T AT 00 S P g% SOSE, AR AR S 10 )% R G NHUR I 28— I8 B 2k, £E AE BRM
R B A I B R R R M e I OCERMR R [7] . AEMCIE AR, TR MR A D R e
P55 () LI S A, B RE RSO R 42 B R A EE(MMPS). TR T SE(ROS) S AR 48 PR 1~ (40 1L-18) EL B2 A I i
R (BBB) I S B I [RIINF, /it AL R P 5 S B A M ) S A 55, AT ISR W 46 2 S
[19][20] [21]. K)o, I2iEH 2 HRAPEE KRG A SEAZ AN — 0 /b N BRI, 553510 AR /N B o 400 i 3 [
KEREIL TNF-a. IL-6 Z{E R T, HAENPURIE ZAMMBIEVILE T 4000, KARds e e B e
RV (R Sk 1 B S R 5 [22]-[24] . TEALKY CDA* T 4 (5 512 Th17 WAt — 4Bl B 400 1b
KM= A BURME A Bk, BESHA ARG SWN R E: T B UM E ST o GM-
CSF %51, RIASG5REE RANM 0 RAERG P, TERUE RIGIEIA[25] [26]. -5 P b 4 g A0 sz 40 g AN [
WRELAHHTE AE Ji5 (1 98 0E f B A s i 75 S R 4H R 1L-10 97 A, A S 28 R 1IL-64 TNF-a [
Fik, dEERERA, BT ER{[27]. NLR. MLR. PLR A SIRI /F ¥4 Ffh ek = Fh 40 fu 5h
BRAEMNE A0S, BIe RS S AR JERR 7 1 S 1B AR 5P APIRES, Xt R ATk 4%
HETERRRIE TS AE K0 XU AH IR R R

1E AE BIBEFEMIRR T, SO S A Tabn 5 B0 1k ORI W IR SO . — TUE X e ph 42 0 4t
KSR PR AE B I FBET RN, SRR, FE I NLR BT m=[28],
BB R, ZdebRid s AE B T E AR TS A R B UIAHOC[28] [29]. X e RIS
BIIE 1 rh R 5 R R A0 B R G R AT A AR RO T I BB o SR SR ST — P IESE, NLR MU Tl
I £ 5 EORE MR A BB bR, IR SRR ™ AR R VR BARSL IEAROR[30]. BEABAMAIEH, NLR 5
MLR JHE I8 AE F ™ R B (ST fE [ R R [31] [32], 78 WA Bk (Mg 4T MO B 4F. AE SO0E 2006 N
R E A, SR, R NLR. MLR Fl PLR 25 S REFRARTE VPG AE ™ L RE B RO TLfS 77 TR I — 58
WMl (HIXLESEARAN B LS 7 e @ B A8k . AHELZ R, SIRI [EIR B4 PRI 4H M . B A% 20 B AN bk
ELYI X = e A e A 15 ., RS S0 I 4 T O P05 S 28 A S B o ASHIE 72 2% SIRI S AE B
M fERF 2 (OR = 8.20), H ROC M4k NTAR N 0.797, #&7% SIRI AIEN AE MBI WS .

AR FEERUESE T HBATIWILE AR . /i 7R, AE B35 NLR. PLR. MLR % SIRI ¥ &% 7+
&, R SIRI 22 KR BEIRS T IE S AE AR L fE G R & . EiSWi ke i, SIRIHIZE T~
AR T HAR SRR, SR EGRIIX a7, XRW SIRED RGBS PR E SRR E. $
AN 2 5 TR 20k B DA RO A i A 5 10 e 2 T T RE, B e B R M AE (1) G RHERIRAS . SIRI
(X PP LA Al e 1 OFE 2 MR USSR B30 IE . TERMR A0 57 10, 2 U FC 3R B SIRI X AR 8]
HWHE[33]. BEE[34]. B [35]55 2 Pl s i TS BAA U GE 71, —Tig N 10,754 lEAE 3 1
Meta 43 H71Z7~, SIRI F+& 5 8 A7 %5 5 E M 9S(HR = 2.04) [36]. 7E ML EFBORATIR, 2023 4F—TikF
X} 42,875 44 B E KB BABIRE FE 3, SIRI Fh i 50 U8 FE T2 AR HY IIAH 56 (HR = 1.39) [37], S AT
WESE SIRI X SR UEEFE 58 30 KA 90 RAL T Z HA FllliifE(AUC = 0.620~0.624) [38]. TEMZA R4
PSRBT, 2021 AT KB SIRI 2 BRI 2R o 2R 90 R4 (RIS T Z B4 7 Ul X (AUC = 0.622)
[11], 2022 A0 50— P UE S HOR R PR A6 v B8 5 Dy se 25 JR A h & Tt e /1 (AUC = 0.714) [12]. JF H.,
Biyik 5 N BB FE 7R, SIRI BEWE Pl S JER R 48 R85 1) 7™ B R FE A S W 401405 AU (AUC = 0.782) [39]
XS AN [ USRI AT 9 485 SR AL R SCFF T SIRIAE A 5 RIEVEAS R bR I RHAANE, AR T R
T SIRI EMHE R G AU INTER, O RAZIR RN A T B & S M ix 2 TR it 1 B R BL il

AL RN SIRIAE AE 4R BRI 5 A8 RS PP o B R R 77, T saeth 1%
4iff) NLR. MLR J PLR $&4%, #2715 SIRI A fg 5 A e Bt AE AR ISR TR 1 R G M RIEFRIRES . 28
M, ARUFFRAFELL T EZRR: O di- hEmt:, JCEsE SIR JHm 5 AE KRR MMERIC R L
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T 4%

AN LIS TR G R SORESRARAS N, R BE S W E AR Hh AR I Zh AT AL 5 (e B Ak B N A Jox 4
RN RFRBUAR AR AR L RGP, ARG N R AR B & S e i, R Gik e & X 7 SIRI
FHiE/e AE FERPERE R BRI, MG HE RGN SR 3RS 7 M RORE SR B T DA
FJRBR, ARRBE TR RERTIETE . 2ty KEEARBANIIBT T, B R SR8 AR xt 4L, s
I SIRI & JAEFEAR, I RGNS AE IR V67 RN R D RE R TIUR 9 9GT%, AT 58 41
RS PP SIRIAE AE 1297 SEE AP f AC BHI 448

5. &g

AE SMH SIRIKCT TR 5 AE KA KB I 3¢, HL SIRI AT EAE Dy AR SSUITR 0 A XU VP Al ) W] 56
R HLEE5F A AR B

= A
AW SR SR IR B A TS B 2ot A B R 1
P
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