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Abstract

Objective: To investigate the association between baseline blood cell-derived inflammatory mark-
ers, including the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), sys-
temic immune-inflammation index (SII), and neutrophil-monocyte-to-lymphocyte ratio (NMLR),
and 90-day functional outcomes in patients with recent small subcortical infarction (RSSI), and to
evaluate their predictive value. Methods: A total of 158 patients with RSSI who were admitted to the
Second Affiliated Hospital of Anhui Medical University between August 2024 and April 2025 were
prospectively and consecutively enrolled. According to the 90-day modified Rankin Scale (mRS)
score, patients were divided into a favorable outcome group (mRS 0~2, n = 134) and an unfavorable
outcome group (mRS 3~6, n = 24). Clinical data and routine blood test results were collected, and
NLR, PLR, SII, and NMLR were calculated. Results: Among the 158 patients, 24 experienced poor
outcomes. Compared to the favorable outcome group, the poor outcome group was significantly
older, had higher admission NIHSS scores, and exhibited significantly elevated levels of NLR, PLR,
SII, and NMLR. Multivariate logistic regression analysis demonstrated that NLR, PLR, SII, and NMLR
were all independently associated with unfavorable 90-day outcomes (P < 0.05). Receiver operating
characteristic (ROC) curve analysis showed that all these markers had predictive value for unfavor-
able outcomes, among which SII showed relatively better predictive performance (AUC = 0.701).
Conclusion: NLR, PLR, SII, and NMLR are closely associated with 90-day poor functional outcomes in
patients with RSSI. These parameters can serve as easily accessible inflammatory biomarkers for
early clinical risk assessment.
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SRS A AR R S EUR A SE TR BRI E B R R 2 —[1]. 3T 5 R /MiESE(Recent Small Subcor-
tical Infarction, RSSI){E Ay 2t i i A6 (g W2, 238 B IR 5 Sl Bk b I X, A& 48 B3 A N IR
PRAEIRELR . BEAR TS B [2] . SR, IRIRSEERK B, 05> RSSI B U5 n] IR St 2 Dy g i 2L &2
DiRe ka3 Plute, FLIAEAS R TS v KU N T D00 R R 40 45 Jmy oA B

RRE R SLAEFR MR R A AR KT E R EEAEH[4]. WA L)E, SME 5% RS
TS, P PERIAR N FRAZ A A RS RORE AR DR AR S SR AR L I B R R A 4k R MR
i SO, T bk 2L 4 L k2 D sz PR AT A B %8 SR AR AS [4] [5]0 SEai BIB TR R B, rh ks 4 i 5 bk E 40 B LU AR
(Neutrophil-to-Lymphocyte Ratio, NLR)FH ifi. /)M 5 ik E2 2 g LE f (Platelet-to-Lymphocyte Ratio, PLR)- & ifil
P2 B 2 ) R ) R K TS S IR R [6] . 455 T A8 RE 8 B a0 4 B S 280 $8 % (Systemic Immune-In-
flammation Index, SI)IE ik %G (il /N PR 2 B bk T4 B S, P B 4 T B B 4 B 980E 5 a5 RS
AT SR AE S TN B L85 9 P XIS 4 2 A T I DA o 32 B GV [ 7] [8]
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HRTR T RAERTE SR 52 BUE B0 70K 2 46 rb T Ak Stk sk itk A6 o 83, TEEXS RSSI 2%/
LA 975 2 AR A S TN AN AT SR R = AL 8 R BT REVE BT TEE S o TRIE,  AHIF FEA0NER I S 24 i 200 0 37 A2 %
AEFRTR 5 RSSI &34 90 RINRETUG IAHSCHE, RPN Bk franxt A R BUG BTN

2. MM ERZE
2.1 ARMR

AT ATIEPEBA S i, SR 2024 4 8 H & 2025 4 4 A WA 2k s A th g 2zl
I NMEZRIBERER 225 I Jm B et A RN B

IINPRHE: 1) BEFR 218 0 2) INRERINRAE RS IETER L DI Resk%; 3) AW B A IE% 1
IS TR] 2 N [5E A (8] [BJ R AE. 48 /NN 4) 28 Skt SRR R HOI B AR S Uk B2 J= R /INBESEAE: ikt
PR SCAN BB X (N T L Fofi s i T4%), HA(Z R KEAR <20 mm. 5) T202li2 I 58 s
W .

HERRARIE: 1) A7 AES RBT K [F) 00 60 P50 ) BN KB kB 72 (BRAEFERE > 50%); 2) AA7E B Rk
B FERIE (IO Bzl N T OMERESE); 3) GIFEEIIREGL. RASIKEE; 4) SIFBMEME. MR
AGPIRB A B BB 5) Ko

2.2. ImPRFTRIER

Pl BF N 2GR, M ERI R BRARIRRRE. SPGB AGR F50R . NH2E5
BHEOFEEES . o) M G R R AR I PR =6 AR « WROHA SR SRR 58 s BRI R AR B4
Bt 5 [ [ 57 AR AF 72 58 25 &2 (National Institutes of Health Stroke Scale, NIHSS) ¥4y & Ifil JE 7K °F 5
SVEINRYT FORME AR R B KRR IR T . AR BURME R BESEERAL . URI Fazekas T4 S AN 3= 5%
Fazekas 14} o
2.3. IMAMRRGTERERBNEN SHE

A B T 202 e UL R I, AT FE bR 60 4SRRI A 40t T (< 109/L) bk TR 4 i 2 0t T4k
(x10%/L) FRAZ AN B A X T H (x109/L) LA R il /N # (< 109/L)

ARARE AN 25 SR v B DL RAEFR A5

NLR = b 41 it 46 6F 1 507k B2 40 M 246 56 115

PLR = Ifi/MRCVHEk A i a4

SI = (ML /NRIFE xR PERL A i 40 %6 T 250) b B2 40 i 266 08 -4

FR PR 5 BAAZ 4 22 R 5 96k B2 4 i G 7 (Neeutrophil-monocyte-to-lymphocyte ratio, NMLR) = (F %
AT ZE TV + AR A M 28 6T -0 /b T 0 B 5 T4

2.4. M

PL 90 RINREFSE N T4 R . @I 1212 s iR U SRIUE# £ 5 90 KRR Rankin &%
(modified Rankin Scale, mRS)1¥-7), JFFARHEPEI» K 35 70 A TG REFZH(MRS 0~2 73) 15 A R 4H(mRS
3~6 43).

2.5. Gt A*E
KH] SPSS25.0 HAFHHATGu it oMo LR AR 23 A 1 L LAY E £ Aotk 22 B 7 2 (VY 4317 2K)
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Foor, A BRI STREA t 4556 5) Mann-Whitney U #5673 28748 B DIFIEL(E 4 L) %o, dLiA Huix
KA AR s Fisher SVIEZEE . LL 90 KRG A R OVKIAE &, R HAE Logistic [543 By i e e A2
&2 HREERSh PAEANT 0.1 MEREMALZFE Logistic [ 484, %5 NLR. PLR. SII & NMLR
BT AN MA MRS HOT 5, bR 2 0 0] BEAF T OmAH Dt S L2 i, DRI ARG 13 980 Fi s [7] B 449 [+
—ZRRBA, WAL 2 K& Logistic FIVAREAY, JE4G— 8GR . ABE NIHSS ¥4 i+
Y K M =2 55 Fazekas W4y . #E—25 KA ROC ik 01 #% R EFRbrtT 90 KA K UG TR, it
HAUC. 95%CI. fEEWME. REEKFEFE. Fra R kL, LLP < 0.05 NZERA ST
3. MRER

3.1 — AR R ELIHELL R

AW TSN A /MBS B 158 i, o 90 KRTilfE R 134 ], FEARE 24 6. W
YR FE AR LR S L FE 1. S5TE RIFAAHEL, TUEA RAUERE R, ABE NIHSS Y98 5, 4k
JA Il NLR. PLR. SII. NMLR ¥J&E &, MFHAEEp s, K255 Fazekas Wor 8w, 2 m3H
GuitsE R (P < 0.05). WitER mfilE BEIRAG. e WO e R s . ABEIME . IEER KA
Fe TRHS Fazekas P43 K FARAEZE A ALAE P 40 W) 22 S 38 o ge it & (3 P > 0.05) .

Table 1. Baseline characteristics of patients with good and poor 90-day outcomes

190 RREFMEHES T RFGHESEEBLFFIELLE

¥ Filjg A R i) RAF2H

(n = 158) (n=24) (n=134) P
— R
e 61 (55~69) 68 (59~80) 60 (54~67) 0.001
S 110 (69.6) 16 (66.7) 94 (70.1) 0.733
RERTES
i IMLE 129 (81.6) 19 (79.2) 110 (82.1) 0.776
B PR 72 (45.6) 10 (41.7) 62 (46.3) 0.677
e i IR 62 (39.8) 9 (37.5) 53 (39.6) 0.850
A 71 (44.9) 8 (33.3) 63 (47.0) 0.215
Vel 65 (41.1) 7(29.2) 58 (43.3) 0.196
FLR IR TR
APt NIHSS 43 2 (1~4) 5 (3~8) 2 (1~3) <0.001
NBEWH R 167 (148~184) 163 (140~189) 167 (148~184) 0.485
NG 91 (81~103) 88 (81~105) 92 (81~103) 0.405
SERTRIT
kAL 19 (12.0) 4(16.7) 15 (11.2) 0.494
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S = IR bR
NLR 2.46 (1.73~3.85) 3.93 (1.84~7.00) 2.38 (1.71~3.46) 0.009
PLR 119.24 (81.64~153.76)  151.00 (105.40~179.95)  113.07 (79.98~148.31) 0.004
sl 510.24 (322.63~809.53) 826.82 (488.10~1344.94)  490.68 (311.24~699.82) 0.002
NMLR 2.74 (1.94~4.21) 4.23 (2.05~7.67) 2.63 (1.94~3.79) 0.012

AR TR

L IRAL

HEJER Y 56 (35.4) 7(29.2) 49 (36.6) 0.485
Fefing 26 (16.5) 2(8.3) 24 (17.9) 0.244
2 B[R] O 5(3.2) 1(4.2) 4 (3.0) 0.761
B E 16 (10.1) 1(4.2) 15 (11.2) 0.469
i T+ 55 (34.8) 13 (54.2) 42 (31.3) 0.038
IRER Fazekas PF4 1(1~2) 1(1~3) 1(1~2) 0.224
A = 5% Fazekas PF-43 1(1~2) 2 (1~3) 1(1~2) 0.031

NIHSS 2 [E [H 7 PAR AR AR NLR R4l 5k E4ifuttE; PLR M MR SHE40MEILE; SI 254
PEJOREFEE; NMLR H AL 40 55 k% 400 2 RT3 9k EE 40 i B A

3.2. BEAE Logistic @YIS 4T

PL 90 KA R il f5 (MRS 3~6 47) MK AR k4T HL[K 3 Logistic [543 47, 5% W3 2. 4% (OR = 1.082,
95%Cl: 1.033~1.134, P < 0.001). AP NIHSS #¥43(OR = 1.391, 95%Cl: 1.183~1.636, P < 0.001). NLR (OR
=1.256, 95%CI: 1.086~1.451, P = 0.002). PLR (OR =1.007, 95%Cl: 1.002~1.013, P =0.010). SII (OR=1.001,
95%Cl: 1.000~1.002, P = 0.003). NMLR (OR = 1.245, 95%CI: 1.086~1.426, P =0.002). fixi T-1E4t(OR = 2.589,
95%Cl: 1.069~6.269, P = 0.035) J i % 5% Fazekas ¥4 (OR = 1.621, 95%Cl: 1.038~2.533, P = 0.034) 45 90
RARTG BFEMK . HRLEZERTR I FE (P >0.05).

Table 2. Univariate Logistic regression analysis of factors associated with poor outcome
2. TRMEFWEZNEER Logistic @Y35TH#7

Exp(B) 95%Cl P

aa 1.082 1.035~1.131 <0.001

Bk 0.851 0.337~2.148 0.733
EINES 0.829 0.282~2.440 0.734

B PR 0.829 0.344~1.999 0.677

e IR IR 0.917 0.374~2.246 0.850

W JOA 0.601 0.239~1.512 0.280

el 0.573 0.221~1.485 0.252

Bt NIHSS ¥4 1.391 1.172~1.650 <0.001
AN B4 0.993 0.977~1.010 0.416
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AR &K 0.982 0.955~1.010 0.202

il e 1.587 0.478~5.270 0.451

NLR 1.256 1.091~1.446 0.002

PLR 1.007 1.002~1.012 0.010

sl 1.001 1.000~1.002 0.003

NMLR 1.245 1.086~1.426 0.002
REFEHR AL

AT 0.714 0.277~1.843 0.487

T 0.417 0.092~1.893 0.257

G e 1.413 0.151~13.216 0.762

TR e 0.314 0.043~2.741 0.538

T 2.589 1.072~6.254 0.035

TR Fazekas 157 1.452 0.892~2.363 0.133

I == 55 Fazekas ¥4 1.621 1.037~2.534 0.034

NIHSS 2 [E [H 7 PAR AR AR NLR R4l 5k E4ifuttE; PLR M MR SHE40MEILE; SI 254
PEJOREFEE; NMLR H AL 40 55 k% 400 2 RT3 9k EE 40 i B A

3.3. ZEAE Logistic EYIHHr

PR & T P<0.10 RIS B9 NZ K% Logistic [F1)473 87, %T NLR. PLR. SII & NMLR 3T
HME LA S H0 5, FE bR 2 8] 0] BEAFAESC0mAE oM R L2k, R ARG IR SRE R AR R N N [ — 2
DR SRR, 17 43 A RS ¥ 22 [ 3K Logistic [BIUEEEAY, 45 3 L% 3.NLR (OR = 1.233, 95%Cl: 1.042~1.459,
P = 0.015). PLR (OR = 1.008, 95%Cl: 1.002~1.014, P = 0.009). SII (OR = 1.001, 95%Cl: 1.000~1.002, P =
0.013) %2 NMLR (OR = 1.221, 95%Cl: 1.036~1.438, P = 0.017)¥J 5 90 KA B )5 & #F A%, s bR gl
AT A S SEFR bR 35 T R 5T T /N AE S 90 RAS B IS AR A 37 A O e e BT 3%

Table 3. Multivariate Logistic regression analysis of blood cell-derived inflammatory indices and poor outcome
7 3. MUAMITE RIERRE P RIMERISE R Logistic EYI5r4

Exp(B) 95%ClI P
NLR 1.233 1.042~1.459 0.015
PLR 1.008 1.002~1.014 0.009
sl 1.001 1.000~1.002 0.013
NMLR 1.221 1.036~1.438 0.017

NLR R4 Stk 4 bbd; PLR /MR SHRELIIEELE; S &5 RMEFEE: NMLR FFER40 5 5%
UM AT SR b, V3. RIS . NBE NIHSS B4 Wi -1 4E K i == 55 Fazekas $£4) .

3.4. ROC HiZ&k 94

HE—25 K H ROC M43 M i A0 25 M4 A7 A2 JOREFRAR XS 90 KA K Fil 5 i BN {8, 455 W36 4 Je
1. ROC £ #7&7~, NLR. PLR. SIl K& NMLR X7 R F/MESEEE 00 RARTIE I EE —
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SETMANE, Forb SH R #ZE FTHA(AUC) B H . KFa4nH) AUC. 95%CI. Fe i e . REBUE KR 7 %
3 4.

Table 4. ROC analysis of blood cell-derived inflammatory indices for predicting poor outcome
= 4. MAAPRATE RIERARTNA RFH ROC 534

AUC 95%Cl P AR REE e 5 R
NLR 0.668 0.533~0.804 0.009 3.90 0.542 0.821
PLR 0.683 0.576~0.789 0.004 141.73 0.625 0.731

sl 0.701 0.579~0.822 0.002 792.08 0.583 0.799

NMLR 0.662 0.525~0.799 0.012 3.41 0.625 0.716

NLR r PR 5 itk A EAE ;. PLR MRS R R AR AR s S A B SR RAEFRHG NMLR Hh PERLZ0 I 5 %
2 2 R ik ES A P

s
10 ROCIi%&

0.8
” 0.6 —y
)=k —PLR
T — s
E —NMLR

04 24

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0
1 - Rl

Figure 1. ROC curve of blood cell-derived inflammatory indices for
predicting poor outcome

E 1. MARAEHTERAEIEFRTUNA RS/ ROC Bz

4. 71ig

AW RER T AN EATA R EFR bR 5 RSSI B3 90 RINAEHUG K R . SR ER, 55 KIF4M
b, e A RAERE K. ABE NIHSS £/ 5, NLR. PLR. SIl &2 NMLR /K ViR & &I m. #—35
Z N % Logistic [T o, EAZIEER . ABE NIHSS Y53 BT HE5E S NN % 5% Fazekas W43 ) »
NLR. PLR. SII & NMLR 135 90 KA RWE BEMH K. ROC &/ tridrr, FiRfabsty HAa — & il
Wi LiRg Rz, MANRATE RIETR bR 5 RSSI B FH MM Re s REDIM o, RIERERETTRES S
T RSSI A R (7% s 72

PERE SR SLAE SR LR i 4514 J5 R AE B EAE A, JCHRAE RSSI X —Hp g A LAY b, i Mok 4t ffa A 2
SRR T v 1 RN 2 o I B R (0 MMIP-9Q) AN R R S p 42 Te A, 3 sd i gk — D e IR P R 4
8 Ty ot o 5 S B b, AR T A AL A P B TR AN 4 A EE B [9], TS RSSI B3 R kK, I
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INTHREE HMERE . SRR, SRz BAE At N A O BRI fS , R 50 IR 8 X7 (10 TNF-as IL-
1), HEZNISME 6 RE AN if A RE (0 FE YR, b T (R A A X AR P ZE (T R 2 [4] [10] 0 I /INBR 345 4 U3
Tk 1 20 NSRRI AR B, T — R i AR T [ 11]

MASEIFR BRI AR 7 L ERE - 5 NLR AR 1 MR i 3 3 6 [ A 4 e o B V0 5 Wk 2 40
v RACEEDIRAS ,  BEAR T 9T CE 52 H 5 il fn 1 240 rp S R R SR 2 Dh AR AL .t I e Ab Bz AN R T Js 2%
PIFHIE[12]-[14]. PLR MIFE SLHERE BREA T /MRS 1045 5., FETH w3846 UL P R S22 7 1 AR T
RS SORE R, I AT RS S R R RS A S [15] [16]. SH [FIRSHEA T A PRI 4N i . bk B4 Bl A i
R EFR MR SEL, R LU — LU E S A i . B0 R B S R LA FE BRI RE I 1) I A% S A S far o 7
ANV DY IR AR, 4 B S RIEFRE(SN) I T S AR Tl 2L BE (AUC = 0.701). 1%/K-F 5T
RSSI AHICHHF 72 H 48 S FE bR B0 FH T T I PR &5 = B (1 SR B AR 230, Huang &6 NIRRT, SII Bk
T RSSI & & 45 51 AUC 2928 0.700 [17]. [FIRS, ABFFUESE T NMLR 7E RSSI FUs PP A AR E
NMLR 7£ NLR WGl bt — 25l N T B4t 8, gt — BRI 1 8% - BRI R G S s R
RERREE S AV AR VR I [18] . JeRiiFFe R0, S 4R MG 0 5 i /)N U805 38 (0 A BT (5 %« At I
(I F 2 DI A OC[19] o ARG IR PRIESE s, SR 25 o fE NMLR 752 90 KA R 1ilJs i 3 A
FITRI PR 5~ [13] AHIT FE 5 SRR, 0 S FRAZ AR I S S ML [FIRE 2 55 1 RSSI R A & D e AL L R

5. &

AT FE I X 158 BT R 5T AIME AL R PR BORL AT R DL, 2R AU B AT A 2SR bn 5 B
90 RINRETUR H VIR Horbr, VR4 i 5 bk R4 EUAE (NLR) TH =5 2 RSSI &3 15 AN R AL &
Pz, HA 5 e SO SR B (S A RS BA B A AHME(AUC = 0.701). BEHEERIER, IRKE
AR RIS RSSI B I, AL WIS TR] B 5 15 (K 41 A I SE R A TR v XU AR DR I PR
Tisens, DASGE B MK a e s s .

= A

P FE0 SE N LR 2B R TR RS, AL 5 O A 2 SR 5 — W R B i 16 B 2% 01
2.
S5 3k
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