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[#8 =] BH  TRAL Z R S0 B T AE 2R B LPE iR 2 T (AIS) R IF R 2 vhokE OGP Bl 4%
(SAP) MIFMIM(E. ik EMEBER 2020 45 1 H —2023 4F 6 F M IR SRR M8 58 — = BefE Beig
T 236 1] AIS B35, MRHERE 7 d PNEE R4 SAP, N4k SAP 40 56 4] (23.73% ) FAJE SAP 4H 180
) (76.27% ) . i TR RGN AIS B WG IRBOEL, SR Z H K logistic [BIHLIfHHE &4 AIS &
FHakk SAP WAST B B 2, SR ROC fHZR PP 5 RAFFEAR U SAP Yl JRIME. &R S59F SAP 4Lk
B, SAP AW >75 % BEIRWG . TR EXER EL ] LR R R0 Ik 4l A ERfE (NLR) | & B e RAE
FEEL (SI) . C WA (CRP) | BEESEIE (PCT) . H4IMiN = -6 (IL-6) ¥HE, ERWHRIT
B (P<0.05), ZAZEK logistic MR- IR, Fl >75 % . FWEEME. NLR, SII, CRP EZ4 AIS &
FRA SAP MSr B EZE (P <0.05), ROC ik W, NLR T -E4E AIS B3 &4 SAP ) AUC 2
0.833 (95%CI:0.757 ~ 0.908 ), RELEHN 64.29% , ¥ /E R 99. 44% , FMMHEREIL T HAMIE R, L5iL
NLR. SII, CRP ¥j5: 24 AIS 3% & SAP G, FfE— &R LM SAP &E XK, JLo NLR T &
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[ Abstract | Objective To evaluate the predictive value of multiple inflammatory factors in patients with acute ischemic
siroke ( AIS) complicated by siroke — associated pneumonia (SAP). Methods A total of 236 AIS patients hospitalized in the First
Affiliated Hospital of Harbin Medical University from January 2020 to June 2023 were retrospectively selected and divided into 56
(23.73% ) in the SAP group and 180 (76.27% ) in the non — SAP group according to whether SAP occurred within 7 days of hospi-
talization. The clinical data of AIS patients were collected by electronic medical record system. Multivariate logistic regression was
used to screen the independent risk factors of secondary SAP in elderly AIS patients. ROC curve was used to evaluate the clinical value
of each inflammatory index in predicting SAP. Results Compared with the non — SAP group, the proportions of age >75 years, dia-
betes mellitus, and dysphagia as well as the neutrophil to lymphocyte ratio (NLR) , systemic immune — inflammation index (SIT), C
— reactive protein ( CRP), procalcitonin ( PCT), and interleukin —6 (IL -6) were elevated in the SAP group, and the differences
were statistically significant (P <0.05). Multifactorial logistic regression analysis showed that age > 75 years, dysphagia, NLR,
SIT, and CRP were independent risk factors for the development of SAP in elderly patients with AIS (P <0.05). ROC curves showed
that the AUC of NLR for predicting SAP in elderly AIS patients was 0. 833 ( 95% CI:0.757 —0.908 ), with a sensitivity of 64. 29%
and a specificity of 99.44% , and the prediction performance was better than other indicators. Conclusion NLR, SII, and CRP
were all associated with the occurrence of SAP in elderly AIS patients and predicted the risk of SAP to a certain extent, among which
NLR had the highest efficacy in predicting the occurrence of SAP in elderly AIS patients, which can help to assist the clinic in the ear-
ly screening of high - risk populations and the timely adoption of intervention measures.
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WEE LK B A A FE AR, Ol /BB R 4
HERETW EEZFERA, 2428 ASHE T4
B R A R R DL A T I R 2 —,
o ) & PR B O e i ZA ' (Acute ischemic stroke,
AIS) N EEEAY (45 85% ), 1 AIS AL NH
R OSETRERGR, HEE AL 55 RN 2RI
KOREAH 52, A FPAH o2 Pk BB & ( Stroke associated
pneumonia, SAP) R} Sy H o & WL ) IF K AE 2
— U SAP A N PR YT B, HE A A B B A
11 ELIE I ER B « AR IR & A 3R R i 2 o R
EIT KR . ARG R, AIS BE4k% SAP Y
fEk R R AR AERS . W . RS RE T . T
WA, TSR RN AE I PR B AR, H
B, IR B G 2 AT S 2 B SAP & 2R KU 1Y 43
FThREY, ARG RITRIUR, X 2R 90E
RT3 AIS B35 4 SAP Ay iE R {E 21 T P4l
LIE 5 328 Y BT LR B SAP 4> FARE Y, LLEH
B RIRER o
1 N&REFZE
1.1 B5EXH

PEEX 2020 45 1 H—2023 4 6 F Er /R EFR
KEEMREE —BE B BeiA YT 1) 236 ] AIS 3 317
BB 53 AT o A A PR . DOMRSE b [ 2 B
PRI 2 Hri2iade mg 2018) , AIS iZ2WrbrvEI A, JF
Iyt IRSEmamIN, QBERE (F
=60 %) ; @ B2 JopH DGRk, 24 h Nk
2. HEERARE: O ERE; Q5 el
RES . RIS RGP s BIN 2R T ETEA B
BT BAMRIER; @DABE 72 h WIE TR ;
OAERE I I BB RL AIAIT R o
1.2 Fik
1.2.1 FEBWE il THHRIT RGWEE AIS &
FHE IR FE R, ORLTR: M. Fi. )’
M . PRI LRSS . TOAST 4381 | 7 JoA& W [E
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e, EEESL DA ZE P EFE (National institutes
of health stroke scale, NIHSS) PE4r4E; QMK
Fetn: AHBEMEE . RAEFEIr5E, HhRAEFRIRE
T ETA0A . PRI UM L 4H M L fE ( Neutrophil
to lymphocyte ratio, NLR) ., 4= & 41 5% R iE 38 B
(Systemic immune — inflammation index, SIT) . [l
JINHR R B2 4 M EE fE ( Platelet — lymphocyte ratio,
PLR) . C Ehi&E H (C — reactive protein, CRP) .
gL 2 L ( Procaleitonin, PCT) . HAHAES 2= - 6
(Interleukin -6, IL -6) ., HYIMd % - 18 (In-
terleukin — 1B, IL —1B) £8; Q®IGEITHHE. FEF
P AT RE N .
1.2.2 #F5erdl MRPEHERE 7 d W A4 SAP,
Y5550 SAP 41 56 #] (23.73% ) FndE SAP
180 1] (76.27% ), SAP ZF5AEHUMEE i 4~ o iR
FRIRT d N RIS, FHHE s RIm R
SRR MR A . EETeE. REETR . SRR
#EAL, BARPRES B E 2R b e 2 BRI
2l R
L3 sitEis

K SPSS22. 0 Geit = B AT o3 by, ST
BHRA x + s R, LA ELBCR AT ¢ K236 /028 BORER
A (%) o, dFLECR A X k. RAZ
F 2R logistic [BlIH7: i BB 4F AIS 3K 4k % SAP /Y
M ERIER, SR ROC T P4l 25 S AE $8 45 73
) SAP fYIG IR Hr (B, EPXF SAP fY X431, 45591
AUC IR, HEUEMGSGR IR SAP B8 1855
LL P <0.05 hEmAEGEE L.
2 R
2.1 PILIGIRFOR SR

5E SAP ZH b4, SAP ZHAERE >75 % . MR
Jii . TN PRI ME ARG e ] LA &% NLR ., SIT, CRP. PCT,
IL-6 ¥ tE, ZRAEASGIFFE XL (P<0.05),
e

1 PIHGRE R L

Tab. 1 Comparison of clinical data between the two groups

OR) SAP # (56 i) 4F SAP £H (180 ) vy’ {8 P{H
TR FI(% ) ] 0.419 0.517
T 36(64.29) 107(59. 44)
i 20(35.71) 73(40.56)
TR HI(% ) ] 3.949 0.047
>75 % 38(67.86) 95(52.78)
<75 % 18(32.14) 85(47.22)
WAL (% ) ] 25(44. 64) 68(37.78) 0. 843 0. 359
R[4 (% ) ] 30(53.57) 97(53.89) 0. 002 0. 967
BRI LB % ) ] 17(30. 36) 30(16. 67) 5.019 0. 025
I AEL (% ) ] 35(62.50) 106(58. 89) 0.232 0. 630
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gl SAP 4 (56 f]) JE SAP #H (180 1) X A P1E
TOAST 43 B[ (% ) ] 0.876 0. 831

KBh kA 18(32.14) 72(40.00)

LA 12(21. 43) 34(18.89)

/B kY 11(19.63) 32(17.78)

HoAth, 13(23.20) 42(23.33)
T M B L A5 (% ) ] 21(37.50) 36(20.00) 7. 140 0. 008
NIHSS PPAF( x =5 ,51) 12.84 +3.79 12.03 £3. 16 1. 595 0.112
2 MAE( x £ s ,mmol/L) 7.01 2. 16 6.58 + 1. 89 1. 436 0. 152
NLR( x =5 ) 4.23 +1.12 3.56 +0.97 4.347 <0. 001
SIU( x x5 ) 1283, 49 +355.72 1 .097. 21 +294. 30 3.925 <0. 001
PLR( x +5) 140. 38 +25. 81 134. 76 +20. 97 1. 654 0. 099
CRP( x +5 ,mg/L) 30.37 £8. 35 26.43 +6.72 3. 608 <0.001
PCT( x =5 ,pg/L) 1.54 £0. 65 1.32+0.50 2. 667 0. 008
IL-6( x +5s ,ng/L) 68.79 +16. 48 62.77 = 15.34 2.519 0.012
IL-18( x +s ,ng/L) 23.12 £5. 39 21.84 +6. 81 1.286 0. 199
T HEE AR HI(% ) ] 6(10.71) 29(16.11) 0. 984 0.321

2.2 FCNEAE AIS B &4 SAP [ 2 K E logistic
ST

VI Z4E SAP (RAEH SAP =0, k4
SAP=1) JNHERZEHE, LIFE 1 F P <0.10 BI5H5H
HArf, WET: FR <75 % =0, >75 % =1;

PERFTC =0, H =1; FWEMEIL =0, =1, K
AR E W LIS E TR ABIR . ZF &K logistic
ETSFFT RN, Bl > 75 . FAEEYE. NLR,
ST, CRP JEA4F AIS B35 A& £ SAP Byl S7 fa ks A
£ (P<0.05), WE2,

T2 AR AIS BE KL SAP BRI AR ME R logistic BT Hrad

Tab. 2 Resulis of multifactorial logistic regression analysis of risk factors for developing SAP in elderly patients with AIS

s B SE Wald »* OR(95% CI) PE
A 0. 358 0. 160 4. 978 1.430(1. 044 ~1.959) 0. 026
75 N P e 0. 294 0.113 6. 730 1.342(1.075 ~1.676) 0. 009
NLR 0. 469 0. 141 11. 135 1.598(1.214 ~2.105) <0.001
SII 0. 401 0. 135 8.772 1.493(1. 145 ~ 1. 947) 0. 003
CRP 0. 387 0. 140 7.509 1.473(1. 116 ~ 1. 942) 0. 006

2.3 SAEFERR BN RLBE 3T

SRA ROC fh &k 3k — 4 PF 45 NLR, SII, CRP
3 AREEAR W SAP fUIGE R, &8 B R
NLR. SII. CRP il 3 4F AIS fh & % 4 SAP iy
AUC 435124 0. 833, 0.723. 0.711, % Delong #:5%

begr, B SIL5 CRP 5y AUC 222 Tostit 4 LA,
HAb B EA G = E X (P <0.05), $#£/8 NLR
T Z 4 ALS 3 &4 SAP Wk Redemr, LR 3.
El 10

=3 ROC HHZRIHrEs
Tab.3 Resulis of ROC curve analysis

1R eI LA RPIE(% ) PR (%) AUC(95% C1)

NLR 3.95 64.29 99. 44 0. 833(0. 757 ~0. 908)
SII 1 179. 56 62. 50 79. 44 0.723(0. 643 ~0.802)*
CRP(mg/L) 28.53 57. 14 81.67 0.711(0.623 ~0.799)*

¥E: 5 NLR WP <0. 05
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Fig.1 ROC curves of NLR, SII, and CRP predicting
the development of SAP in elderly patients with AIS

3 g

HARGE W, RE AR D BN EA
2.6% , HAFENFEP I T EOR R IR, =
FEMIT T 10% D, SAP Jy I A P B # UL I ROAE,
H P2 NZEEGIPHERAE . SR, w00 . 18
PERH ZE B e S 2R Al . REBUWZIRBICEZEE T
2=, ESAP E R AN, ARG RER, F
ik >75 IR AIS B3 kA SAP AR fE S B
., IR BB HE I SAP XU K,
JEHERE A O BRI, AYWHEmEL,
BHENO ST, A BT Rl A R R 5|
REIGIR EeEEL, Aok, BEE EIT KPR,
SAP RAREG T P, HARFFR 22 KR,
Ry BT £ xF 703 BRI R B EF PR BN, H
50 i (7.80% ) 4% T SAP, Wang 25 7€ —
TGN 328 5 ALS fB 3 1 el B A 55 R 0, 64 B
(19.5%) &3+ 7T SAP, Fa & 4 xf Wl i 25 =
NREBEESE 5 43 342 H 2 vh B R s,
SAP KA RGR 46.20% . A[EWFFEZ A, SAP k&=
R REER, AIEELUTERE.: OMNANTER
TG, WA . A RIS, QFFAR AR
[, /RIS R e 22 @WFFEtal A =7
KVAE]: FEE TR, BRIT K42, SAP &
R TG . AR AR BN, 236 ) AIS
th SAP B R 23.73% , G R ERE, 2
TN EAENBE SAP BB B E T

HF SAP 7] H#s2ma AIS & ifm T )E,
PH AL EA U SAP & fim AHEE,  #E TR A 4k
TR, FHAIEAHKAEGE R, AL AR SAP
RAFN AIS BAEET 2, M T HHEITEIR, L
fLEITEL B A EEE L, TR, RIERN 5K
A AR S A I SR RS, — D T AR E SR
v B E NSRRI R E TS, =
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— 7 TR I 245 5 e P SRR 0 T 5| e S ik — 2B
KAAE, (EBE SAP [ & 1B, W RIEFR S W TE SAP
B R v B R A R M, B TSR Y
PRIEAFE Y RS | FEREWARRE, BRE—EiF
i &FE PR SAP WAH S . NLR J& I 4R W97 i
SRR B S e ARG 8 , H 5 J0E A e e &
b h E 488 TIRE™ Y. GRS B, NLR
SMERAE . Ml 48 . B RG T SE 2 Rh R T T AR
BERIEAE, HXF TUm a8 WU A B s XU BAA —
ERTEGS Y. BTN A 1 317 fi] AIS
EFFE R, IR E G NLR 5 SAP 9%k
MrAHE (OR =1.55,95%CI1:1.15 ~2.11 ), H
AHSEVEARSZ BB AERS . OB EIE) . BREE A s 25
KRS, 25 NLR A B T % i U5 8 1 s 2,
S HE— 2 BB T AR IR T R ek 'Y
HVGT R B E— BRI T LRSS, M
NLR J& SAP (¥ 5 57 f5 & P 2. &% 37 0F 5% 3% ¥,
NLR AL A T SAP 19 % A=, o T %6 3 1K 3
ZINRERN BAEJR . HIMFEIL K | 4EFET R B A ¥
WAE . ABFIELE B B, NLR JZ B4 AIS &
FH Rt SAP WS fE R R 2, A EE AR S5 R,
ST EE R ETRE Sy . (DATS [ 45 7T B a0 1k op
REZE, B T JORE A B e A UK SRS, SR
AU 5 @RI i AT R BE MR L AN U T,
VRB e i Th e, AAITHLSUEE , 5K
KAEAE. AWF5T ROC B B 7R, L4 NLR Fil &
A2 AIS B3 & SAP 19 AUC 2 0.833, 2R EF
BL 4 g T A1

SII g v 41 B 5 1/ A5 199 37 AR -5 9 2 40 g
9B, BPYE NLR (9 FERE_E BT T i /Misx —45
bro IM/IRZ 5 AT B, — J7 T 10 ) v 25 21 dk
0, SIRGLBER A SEAE LAY, 55— 7 T i AH 56
e A S B T 2y e MM 200 B 5405 L0 O B, g A
MR R — 4 32 B, MLAR RS 30 97 480 P A 3 L
W, A SIS AR, BET N YA X T A,
FL SAP [ B AR S 4R B ARG M . I AR & A, sl
WIS E S, i SIL ATLEE AT . S ThREM)
ARAl ., B AN i R A A, ST n] Fi ) SAP &A=
KU B % A ICU fig AU, v 240 B 98 B,
HNZEd B P, SAP ZH3E4R SIL KB EFrm, #%
ST PO 43457 %543 28 5 55 DU 43 i 8K ST %K A SAP i XL
B sm 7. 08 £, B 3T 305 ] AIS Y
WERSERE, 2387 T SAP BAEMMIHINE, 4528
7% SIL 5 SAP g kA= i sr 4HOE, LRI AR & PR e AL
EIRZ N RIS AE, Xie &\ figrskny, SII 5
SAP JRIE B AN G, B S 5 B F LT X
BN B A Ve . ASHESE 4 S B, SIT R 4E
ATS B3 Atz SAP pyMisr fERs R #, &R RiE

Wang
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ZEHL . AWESY ROC Hi£R WoR, JLLk SIT Wil &4
ATS 3% %2 2 SAP B9 AUC ik F NLR il i AUC,
R SIL Xt SAP YT s B RE S7 A 40 NLR,  $#E7R
B TN K AR AL S A 32 T NLR 89 48
FMEE ST . AP HB R AT RE N - I/ MR 5 32 25 45
ZME R, MERIZEZS R, MWMmEISS T Sl
5 4 E I AH S

CRP =I5 PRI 2 B9 R AEFR R, H i AT
WEA R, RAERAEFIKT- LI, NZAER . e
NEWM T, VRS R, SAP FHR)
B I CRP F+15, CRP=25.60 mg/L B2 W SAP
B R 84. 8% , HER Wi CRP A8k A B T 5
B ) SAP, 4R &P WF Y B %, CRP Fh & 2
SAP sy fE R 2R, 24 H B CRP FHaat, R
NP R SAP B9 ] BEME, ASWTIELE R B R, CRP &
BAE AIS FB KR SAP RS fE b R, 45
PR LE R, AWFIE ROC HiZk Bs, 4k CRP i
M 4E AIS H % % SAP 19 AUC X% 0. 711, 45
JN Tk BEA T el 2

ZE b AFiR, NLR, SII, CRP #3534 AIS B
H ok SAP MHE, FFRETE — EFRIE LRI SAP &
AR, iR L NLR B9 TR B8 J7 Becfk, 20 170 4 Bl
I BRI e i i AR, FERHT R T, ARSI
TR B SAEAT R R It R LTS kR, Ay L PR
B, P2 BT HL R AR ) SAP B4 B A B
YER] . (BABTS B IERTSE, HEEAS S4/), W]
BETFAEIRZC R, HILHYIS5HEE 75 dE— 2 YT
BEPEBFFEIRAIE
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