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HE: BTHALP (A EH. BEA. WRERTHEOR /MR + NIHSSTES X & R SR 2R 3R
AR RRAS XS TR . ik WERBEH2 H 19051 B IR & 9% 0 R i 14 % 2 H (Acute Ischemic
Stroke, AIS) BE IR E R . RIBSREFRIAHIE R (Montreal Cognitive Assessment, MOCA) PF{t 45
B RA e\ &1 (Post-Stroke Cognitive Impairment, PSCI)ZLMIAEPSCIZA, XA BEKIRKE
BT HEL . R —JtLogisticE B4 AT M B IRAIS R AN MR R E R, il 28E TE
HFE #h 2% (Receiver Operating Characteristic Curve, ROC)ZHTHALPYEZ & FHLBE & NIHSSTE Xt B Ik &
WEAISEE SRR AN TR B K TIBR . &R : £ FHRBEF B/ 8~ B EF#R(aOR = 1.03
95% CI 0.99~1.07) EFEL & = 2/ (aOR = 2.62 95% CI 1.26~5.59). ABENIHSS¥-4> (aOR = 1.19 95%
CI11.00~1.43). /NEHILE (a OR = 4.10 95% CI 1.73~10.30) B A S MRS RN MER K AR E R
(p < 0.05). K&K EAFERE (aOR = 0.21 95% CI 0.05~0.68). HALPPESZ(OR = 0.97 95% CI
0.96~0.99) )y B E N SRR K AR RT E R (p < 0.05). ROCHIZRAHTER, HALP + NIHSSEX&1T4
L THEAN0.735 (95% CI = 0.663~0.806). %58: HALP + NIHSSEE&VE4X B IR RIBAIS 2 I P
NEREAS I B E A — 2 IR R ME .
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Abstract

Objective: Investigating the predictive value of HALP (Hemoglobin, Albumin, Lymphocyte, and
Platelet Counts) combined with NIHSS (National Institutes of Health Stroke Scale) scores for the
risk of developing cognitive impairment in first-ever ischemic stroke. Methods: A total of 190 pa-
tients diagnosed with the first-ever AIS were included, and their clinical data were collected for
analysis. Based on the Montreal Cognitive Assessment (MOCA) results, patients were categorized
into the post-stroke cognitive impairment (PSCI) group and non-PSCI group for comparison. The
clinical data of the two groups were compared. Binary logistic regression analysis was conducted
to assess the factors influencing cognitive impairment in first-ever AIS. Additionally, the predictive
effects of HALP score and its combination with NIHSS score for acute-phase cognitive impairment
in first-ever AIS patients were evaluated using receiver operating characteristic curve (ROC) analy-
sis. Results: Multivariate logistic regression analysis revealed that patient age (aOR = 1.03, 95% CI
0.99~1.07), 22 infarct lesions (aOR = 2.62, 95% CI 1.26~5.59), admission NIHSS score (aOR = 1.19,
95% CI 1.00~1.43), and primary school education or illiteracy (aOR = 4.10, 95% CI 1.73~10.30)
were identified as risk factors for acute ischemic stroke with concurrent cognitive impairment (p
< 0.05). On the other hand, higher education (college or above) (aOR = 0.21, 95% CI 0.05~0.68) and
HALP score (OR = 0.97, 95% CI 0.96~0.99) were found to be protective factors against cognitive
impairment occurrence in patients (p < 0.05). Notably, the ROC curve analysis demonstrated that
the combined HALP + NIHSS score had an area under the curve of 0.735 (95% CI = 0.663~0.806).
Conclusion: The results indicate that the combined HALP + NIHSS score holds potential as a clini-
cally useful tool for predicting the occurrence of cognitive impairment in patients with first-ever
AIS during the acute phase.
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1. 518

W XU AR AR ATI AR K, Xoh N 2 (g R AR A ol i BS™ A BB P[] Hh XU 1 R (Post: Stroke Dementia,
PSD) &l H XS A AN RS 1] BERE I =1k =40 2 — I REEAFE 2] 208 =40 2 ¥ B A8 S o XU ) #4
2 A RIRE ) R FE[3]. PSCI AMY 2> s i3 i) H o AR iE RE /0, G PHASRER AVB R, IR E 4
GEALOER AR AE . 7R KU I EEAT O R4l w] BLTIUI PSCI B AR, A B T 53R A5 PSCI i KU
A4, JEAESR, 48 RAEAVE FRRIUEANTE PSCI (K% AR % EEAE ]« HALP TE2 A A —F
B RAF 1 4 B REAVE FRROLE UG AR SR G HRAR[5], v LA MHUARIE IR 2O R RPIRES, [
I tH BB T S e L o XUR 3 I ER RIBE TSR [6], AW AR WI[3], ABERT HALP V145 Rk
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PSCI AHZK, {HERZ 1 KUFT AR D BE VAL W] REX 45 RAFLERZ I o B AT A 5T 718 91 HALP 173 k&
NIHSS 7KFx} K Bl ik oA B 10, 704 Fo 456 A0 700 f A B4 {6, 3L ROC Fill h £& R THI A 0.879 (95% CI =
0.849~0.910), ZAMIATE RIS H KA AIS B NAIIF M EAC R Frbh, R E & AIS &
B MG IR TERE, 73BT HALP BXCA NIHSS PF2- 1000 1 20 R AIS H BT R BEIIANME, LAE R —20
TS W AT S A A ThRE R SR i iR 5%

2. ERERE

Y54k 2022 4= 09 F~2023 4= 09 F 5 58 B2 BE K 52 55 B = B A B B iR i2 9 1 I AILS R I R B k)
MAFRE: © WS (2018 4F o E A sk R 4 2GR R ) MizibrdE[8]; @ & (b EmE
PRS2 VA TR R ) FIZ Wb HE9]: @ 56 (A S A RIBRAT A B 4 5 S0 2021) 2 ibRitE[4]: @ &
YRR HAERIE 1 A2 WABER S i 2, E0% > 18 &5 ® SR PEMG S & 2 A2 N RS
ML SE A AT, BB A AR HEBRAbRiE: O BEAAG WA sk BRI R H P P i i 5
M @ ARERLA SERRANE O EE R RN @ INFIREAS i H ARG 5] & (A /b . AR MR . Tl
KL . oM 2 RIS, @ RIS EO A RIS B R, B RS A RN Th RE
BORAEE MAERTET 3.6 20 ® iF 14 RAESHERGPE. MR, MR RR SRR RIGITE S
FAMNA MR SCLR] ;. © HHCRE B 7 R0 5 FL A RS B0 52

WS R IR BRI . AR Re . AR EEHR ). M ERR R (m M BRI &Om) sk, i
EERFHNGRH AN E BRI maE . AEA. REgR. mGHE. B =, K
ERRE A KRR FIREIEERR, W B AR R (BEAEAE R . TR . IS4 e R
PE)BERE, SR S N e I B 4 36 [ [ 57 P AR e e 245 B R (NIHSS $F43) /iS5 itk 4t i v H 2 bl
E(PLR) V43 Al HALP 1743 [6]. FH S 44 1 25 Py B} Bl 26 AT B2 VP4 £ DA R A& IR AR 3%, 1
{3 FHA TN EZ ZWIE L. M MOCA &R V445 50k .35 73 v PSCI 41 (MOCA 73 <23 73) LA K&
4k PSCI 44 (MOCA ¥¥4r > 23 43) [10]. HALP W-ordk At 8. M4 E A (g/l) x HEE(g/L) x kA
M (/L) i/ NAR (/L)

B BT 5 551 0 B 5 T ST 4 (https://www.medsta.cn/software) A R version 4.3.0 (2023-04-21)
SER. SR A A EE L Mean + SD FoR, A AHEHE L M (Qr, Qa)Ein. IEAR AR
F] 72 7R A Student’s t £ 4%, JE IEZS /040 4[] 2 5K A Mann-Whitney U 5. 732848 & DL () %
N, KRHRITTRIET 0. RAGRRERIEZ R ERTE, @il 77 Z K B 7 (VIF) A 2 (Tolerance)
SR AR B 2 AR R, SRM] Lasso [ (alpha = 1) B A2 &k, K EIHREOVE KRR,
KH 10 $r28 XUGAIE; AR B HIE A A {HN Lambda.lse; HHEATZ MK, fmiEit =7t logistic 1)
S HT HALP E2r S0 VThRe 2 e %, A% PSCI 2Nk PSCI 42 [AIfEAE 535 25 S VB HE TR 2 IR %
SIHTE R AIS B3 BN RIEEAS R R 2 . SR ROC M2k P45 Lhi HALP. NIHSS K i # Bk V70 T
M PSCI 16871, K Logistic [FIABLAY HEATECE TN . LA p < 0.05 N ZERA Gt 2= Lo

3. R
3.1. FgLA(PSCI AF3E PSCI 4R)— R &K ELBe

PSCI 4 A14E PSCI 2R N % I R AN SZEG S RFIE . PSCI 1) 95 %8 50.5%, “FI4J4E# N 60.96
+11.97. PSCI 411) HALP 37> ] A% T-3E PSCI ZH 3P40 (p < 0.001). BhAk, TESFE®RE. PERI. BERE.
NIHSS 143 PLR ¥4 H il =H5 . MIRER « FEEIEE0E . i 28 4R 1 &5y T A7 ¥ 3% 22 % (¥ p < 0.05).
PSCI B IMLL A AEA. WRELHKFRIE PSCI H5HREY p < 0.05), W%k 1.
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Table 1. General characteristics comparison between PSCI and Non-PSCI groups
= 1. PSCI A 54E PSCI tA—f AR LI

B A R o
A HE _ Statistic p
(n=19A\)  4Epsci(n=94 A)  PSCI (n=96) A
445, Mean £ SD 60.96 + 11.97 57.48 +11.21 64.38 + 11.75 t=-4137  <0.001
NIHSS ¥4, 3.00 2.50 4.00 _
M (Q1, Qs) (2.00~5.00) (2.00~4.00) (3.00~6.00) 2=-388 <0001
meEH, 143.00 146.00 137.50 -
M (Q1, Q3) (130.00~155.00)  (137.00~155.00)  (123.00~154.25) 2~ 2323~ 0012
LN, 239.00 232.00 244.00 S 13ss oars
M (Q1, Qs) (208.00~28350)  (209.25~272.00)  (206.75~294.25) : :
e, 1.87 2.12 1.70 _
M (Qy, Qs) (147~2.38) (1.66~2.62) (1.36~2.00) 2=-4330 <0.001
HEA, 40.30 40.45 40.20 _
M (Qy, Qs) (38.00~41.88) (39.25~42.30) (37.00~40.95) ~ Z=73014 0003
AR R 12.12 _ 12.16 _
M (01 00 Gilisan 121287271485 ool Z=-0672 0502
iR AR A 2.55 2.55 2.55 _
M (Qy, Q3) (2.08~3.06) (2.08~3.08) (2.08~2.98) 2=-0.660 0509
Hh =g, 1.82 1.54 2.16 _
M (Q1, Qs) (1.33~2.60) (1.19~2.05) (156~3.04) 2=-4376  <0.001
LR RS, 332.00 348.70 320.00 -
M (Q1, Qs) (271.00~404.70)  (283.00~411.12)  (254.00~383.00) 2~ 2019 0044
HALP ¥4}, 43.06 52.87 33.35 -
M (Q1, Q3) (30.88~59.43) (41.01~64.35) (26.83~48.30) 2~ 060 <0001
PLR ¥4, 12853 113.65 148.35 -
M (Q1, Qs) (105.28-167.66)  (93.09~139.40)  (118.80~188.64) 2~ 115~ <0.001
PRI, n (%) ¥ =7.265 0.007
g 51 (26.84) 17 (18.09) 34 (35.42)
5 139 (73.16) 77 (81.92) 62 (64.58)
NAFERE, n (%) ¥ =47.269  <0.001
NEEOCE 61 (32.11) 12 (12.77) 49 (51.04)
I 66 (34.74) 31 (32.98) 35 (36.46)
R % 35 (18.42) 27 (28.72) 8 (8.33)
K BB 28 (14.74) 24 (25.53) 4 (4.17)
EIILE, n (%) 22 =1.140 0.286
i 34 (17.89) 14 (14.89) 20 (20.83)
2 156 (82.11) 80 (85.11) 76 (79.17)
PERRR, n (%) 72 =3.104 0.078
7 119 (62.63) 53 (56.38) 66 (68.75)
R 71 (37.37) 41 (43.62) 30 (31.25)
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S0, n (%) ¥ =0.194 0.66
& 154 (81.05) 75 (79.79) 79 (82.29)
= 36 (18.95) 19 (20.21) 17 (17.71)
FEAEE R, n (%) 2 =10.557 0.001
A 109 (57.37) 65 (69.15) 44 (45.83)
>2 A 81 (42.63) 29 (30.85) 52 (54.17)
105 1 JRAE T, n (%) 22 =2.595 0.107
% 23 (12.11) 15 (15.96) 8 (8.33)
& 167 (87.89) 79 (84.04) 88 (91.67)
TULME, n (%) »*=2.558 0.278
KRS 135 (71.05) 64 (68.09) 71 (73.96)
JEEER 42 (22.11) 25 (26.60) 17 (17.71)
B+ JE1ERR 13 (6.84) 5 (5.32) 8(8.33)
WiZE4E, n (%) %*=6.357 0.012
& 110 (57.89) 63 (67.02) 47 (48.96)
P 80 (42.11) 31 (32.98) 49 (51.04)

PiBl: Mean + SD: 5% + AndEZ; M: A% NIHSS: EEE 2 DA R AR, PLR: IR - #E4gl
BULL{E; HALP: MMM FSEA. EIRAI NI .

3.2. BRAKRFRMRMEKEHEFANAERLENRBER

AT, PSCl R B RKAENHLEO = &, 1= 72), LT HREEM T, EilT2RES . #HE
HHARTHEL, RS HALP Z IRIAEAE 2 B SR 2k M 1) @, R Lasso [m]JH7fiE AR & 5 P iEAT 2 R & [ml
H, AN . ABE NIHSS 174 HALP ¥F4r . RSB EE . ST EAT Z R . i
iR BHFEY(@OR = 1.03 95% CI 0.99~1.07). #%t%E > 2 1M(aOR = 2.62 95% CI 1.26~5.59). APBt
NIHSS 743 (aOR = 1.19 95% CI 1.00~1.43)/ 45 3L (a OR = 4.10 95% CI 1.73~10.30)%} PSCI [y 520 245
it S, O BRI REBE I AN RS B G KR 3R (p < 0.05) SCALFEE R L L LA E(aOR = 0.21 95%
C1 0.05~0.68). HALP ¥4}(OR = 0.97 95% CI 0.96~0.99) 45X} PSCI (50 B Giitm X, msCFRiE,
i HALP P93 (B R AG R R H R4 R 3 (p < 0.05), JLIAT 1.

3.3. HALP 43« NIHSS 343 LA K /& BL A T & R SR 14 il 22 o S HRIA FIRERR & £ N E

FIFH 328 TARFAE # 28(ROC) 1A HALP. NIHSS DL K 9 3 Bk & %t F PSCI () 5l BE 11 765
B NEE, HALP Vo s AR BUNTE Dy 40.36, #ERiZ A 70.5%, FERFEN 77.7%, REEH 63.5%, il
28 N AR 9:0.713 (95% CI: 0.637~0.787) . NIHSS 173 s A A IKTEL 2 2.5, Tl A2 d5e & 1) - HERFI 3 66.8%,
RN 50%, RAEKE N 83.3%, ik FHEAN: 0.658 (95% Cl: 0.580~0.736). HALP + NIHSS Bt5& 2
£k T AR A :0.735 (95% CI: 0.663~0.806), ¥ It & HEAf %N 70.5%, 4 57 & v 64.9%, RS K 76.0%.
ROC £k sr M4 KW, HALP VP2 TR (B OE T NIHSS ¥4, 177 HALP + NIHSS B & Tl (A L T
Hi— HALP V481 NIHSS 74, UL 2.
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Characteristics OR (95% CI) Adjusted OR (85% ClI)
i » 1.05 (1.03 to 1.08) ’ 1.03 (0.99 to 1.07)
MR i !
#eh i - ! -
AERME ——e— 0.15 (0.04 10 0.43) ——&—— | 0.21 (0.05 to 0.68)
INETE | —e— 3.62(1.67 t0 8.25) | —e— 410 (1.73t0 10.30)
hEsiht — ! 0.26 (0.10 t0 0.64) —— 0.38 (0.13 10 1.02)
HFEA R ; |
B4 H - | -
=04kt | —e—  265(1.47104.84) | —e—  262(1.26105.59)
HALP . 0.96 (0.95 to 0.98) * 0.97 (0.96 to 0.99)
NIHSS#F453 e 1.20 (1.04 to 1.39) e 1.19 (1.00 to 1.43)
0!1 0.‘4 1I 2‘.7 7‘.4 0.‘1 O.‘4 1‘ 2!7 7.‘4
Figure 1. Forest plot of the odds ratio for PSCI
1. PSCI LE{EEE B FRFRE
1.0
0.8
2 0.6 AUC: 0.658 -
= AUC: 0.713 —NIHSSi¥45y
D AUC: 0.735 —HALPiF4y
s —HAL PEXANIHSS
%)

0.4+

0.2

0.0

T T T T
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Figure 2. ROC curve for predictive value of HALP score, NIHSS score, and
their combination for acute-phase cognitive impairment in first-ever ischemic
stroke

& 2. HALP i43. NIHSS 145 B & B S X & & B M iESE 2 ER A &N
FERS YT {E ROC BhZ[E

4. g

HALP W4 458 A 0E « B 35 B e BERAS, AT S — R bR, HLZW 518 . BEAREICIER],
HALP T LAFIA (7 8 5 25 U, i e [ 1115 . 0 A 0 A 50 /0 30T 8 [ 12]26 W N o it 21 £
HALP 143 T RE R B8 75 R AN & 5 JOREHOIRAS, 365 2 J8 P A SR i XU R4 I 52 840 5% .. HALP iF
AT LR AR R T, A RMUAIE 7. R RAERE, WA - SRS . RRIFTTL
% HALP % NIHSS B4R TR & VR 2 R A8 552 (0 DA S Bes st o 2 IR, DAY 22 Rl s 45 B s P 7
L7 PSCI, il 5 ST FSEms Il DA o0 Rt 45 o 5 AR LB

RIS, S 400 AL E T RURFAEAE ST, 15 503 R SRRk A 5. RULIAETE 5 AIS
(TG AR, B 7 A7 I P S [13], B 50 2 B 080 SF R £ 10 I 40 2K 1 /K S mA8eA, # 050
FITHAETBAL . PTIHAE T BRI AR RN 2 (AR 7E BB 6 R [14], B R EAS 5 TN R R,
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B £LE 5 PSCI (8] 56 F B 78 /b, (R H HiTAF 5T 2 B L2108 KA 8 T RRAR 5 5 tH U e,
A G PR T RERRAT . AR SOE A O, AIMIE N & PSCI KU [15]. A AAHh i Il B 8 TR

WL (78 TR0 7S B AT A A RO 0, I ELAFF 9T R I e I B 2R R AR D B AR B R R [16], &
T IR SR EU(GNRI) S 52 th IFVE 838 1 I8 8 1 AT A S AR R A R 8 R R B AR b o ST
FIA[LTII A FR RO IS TR A, RIS R B, SHki A kA4 )5 3 /N A 1 PSCI Az
FHOR, IR ERARFNGT ThRER AT B AR R AE ARG . RIEAE SPESR LA I SN Bl AR, e
JERG S TR R S B &K AR S AR, A5 90 N, AN 4% 4 M R 1 1Y)
IS5 FHIR 98 40 M R 7 1) 7= A2 [18] o W LRI, 75 S sl i P i A v B v, AR EEL AT R B R 8 ek

IR EL A R T B S 3 2 I PR A 22 D e R A 0%, LR INAITIRE[19] . L/ o A 40 i A 1R /N R A%
YA, EATTR AR AN 5 B ) IR s LSRR 2 R T Tk SR A X I BT 1) 2 e DXk £
FTHI[20]0 ML /NN AE R A P40 ML AS TR B ARV E T T ELAE 2ORE ke A FH[21] o L/l = 08 i R i
ZMAME F R RIESN T, S5 RAER N ML AR 5 5, XA EIDhRe = A= s [22] o A5
R BT SR M T St I B o 300 8 PR 268 o 7T B A A 1t /N 5 A BB FE 3 A H AR PRI N i 2 VP 3 A O
G 2 R EF L /IS AR AT 5 R T o 5 O A S WA N T RE RS e 2 RIAFAE IR 2R [23]. ANHIFFL R PSCI 4L L 4T
B MRE g 07 A A B BARE PSCI 41 F BB it X (p < 0.05), X5 _EikHE T4

#ﬁ[o
AEHRAER IR, PSCI A HALP ¥F4r B RAIKT-HE PSCI 4H 374, FFH5 PSCI XU 35 AH K .
Ak, PSCI AL EMIAEES . NIHSS P45 PLR V45 Hh =F8. MiAELL %R 2% & T HE PSCI 41, X
BEIR KA SRR SE M O, mT R 5NN N B EEAH DG . 2 M3 Logistic [FIA T 45 R Eow, i
NIHSS VF55 i FEAEEUEIE 22 50 o i 0P O A A0 26 38 A RN B AS (  S7 fE S TR 3, 1 e SCAG AR B
HALP $F Tt AA ARG & AL R R & . ROC #ZR 70 M4 %7K, HALP 4 BEA NIHSS R4 )
AUC M T HALP PP4r8 NIHSS P55, RPHBCE I B 25 T R — 1 4ehs, $&m 7 4d
SR PSCI B fa ABEMIRAER, X —RILEA —2 MK E X, BN F G 1~2 BN R ER T A
BE AT O AL, TTLA— @R BRI PSCI (& AE[4]. T LAFE il PR B2 A= Ak 1S ) 5 5 24
FRIT IR, X T A A R I TS A 8.

5. B4

L5 LRk, AHIEFESE F LRI E A 0 1 R A 2 SR R AR R RS (Y T A BB e . (HACHIT
R N A R e AT R ANRETE 0 L A BHRRR . XD RE T BU AR T RE IR . IR LA
BE TSI SE R TEEBVOAFIRES R RS SRR PR Be e B A i it . e, TR

TREWTIE S W1, ik HALP R PSCI Z [AIFI IR Rk R . BRIk, A IR B A feidt—25 58
5o

= o

BE 3k
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