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Abstract

Objective: Type 2 diabetes mellitus complicated with acute ischemic stroke has strong disease het-
erogeneity and severe overall condition. Traditional evaluation systems mostly focus on local brain
lesions, ignore the influence of systemic nutritional and inflammatory status, and have the defects
of single evaluation dimension and inaccurate risk stratification, which are difficult to meet the
needs of refined diagnosis and treatment. This study aims to explore the evaluation value of the
novel composite evaluation system HALP score for the severity and poor prognosis of patients with
type 2 diabetes mellitus complicated with acute ischemic stroke, so as to provide a quantitative ref-
erence for clinical accurate evaluation, risk stratification and intervention. Methods: A total of 202
subjects were enrolled and divided into the experimental group of acute ischemic stroke with type
2 diabetes mellitus (102 cases) and the control group of acute ischemic stroke without diabetes
mellitus (100 cases). The demographic data, vascular risk factors, laboratory indicators and base-
line NIHSS score of the two groups were compared; Variables with statistical significance in univari-
ate analysis were included in the multivariate Logistic regression model to screen the independent
influencing factors of adverse outcomes; ROC curve was used to analyze the predictive efficacy of
HALP score for adverse prognosis. Results: The baseline demographics and mostlaboratory indica-
tors of the two groups were balanced and comparable (P > 0.05). The NIHSS score, glucose metabo-
lism-related indicators, and lymphocyte count of the experimental group were significantly higher
than those of the control group, while the HALP score was significantly lower than that of the control
group, and the differences were statistically significant (P < 0.001); Multivariate Logistic regression
showed that initial NIHSS score, fasting blood glucose, random blood glucose, glycated hemoglobin,
lymphocyte count and HALP score were independent risk factors for adverse outcomes, and albu-
min was an independent protective factor (P < 0.05); ROC curve analysis showed that the area under
the curve of HALP score for predicting adverse outcomes was 0.789, the optimal cut-off value was
40.6, the sensitivity was 87.1%, and the specificity was 59.0%, which had moderate predictive value.
Conclusion: The HALP score can comprehensively reflect the systemic nutritional reserve and in-
flammatory status of patients with type 2 diabetes mellitus complicated with acute ischemic stroke,
effectively make up for the limitations of traditional evaluation methods, and has good predictive
efficacy for adverse prognosis of patients. Moreover, the indicators are easy to obtain and the oper-
ation is simple, so it can be used as an auxiliary tool for clinical evaluation of the condition of such
patients and identification of high-risk groups. Low HALP score is associated with the onset of type
2 diabetes mellitus complicated with acute ischemic stroke, and may become a potential diagnosis
and treatment target for such patients.
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SVEBII PR 2R P (AIS) & A ERBUE . BRI B BN M B, 2 BB IR (DM)FE N H T fe B R 5
AL R U SRR AL . EELACREACS . ME S SENUE], B R A T R XS 5 A R U K
AEE, ORI L A R T B (1] PR, G I 2 TR PR 00 Sk i A o B T T O
FRIEL 2 REMEFET R, wk T wE = P EAS AR R IR R 1297 5 BUE R [2].

HALP P40 [ 4L A FI(AGB) (g/L) x A F(ALB) (g/L) x kB4 E(LYM) (g/L)/ 1 /MRH4(PLT)
(g/L) = HALPIV/ &2 IEFH TG EYEIRR, 0] [P LR G R4 5 RIEK T 58 FRIRE,
HERATMERE . BACRE . MRS, IR M ER Y, BEMAER. AEA. HEMET
K iR PSR N BEFR bR, BLE TV N T B AR GO IV R S U VRS T R (3], B T
FLUESE, HALP 1743 5 Gt B i PR 26 b S8 (A 2 D Re SRR I AN R IS S AE T AU 25 V) AH G, {IK HALP
PR R B SRR W3 . B FRIRAEEE . EANZ T AL CAESE, HALP P4 G 240 0 i i
PR A RGP R 22 S TR P, (K HALP Y10 558 B A Thae B ik, A R4 R
WYUK EAHER 2 RE T Rai 2tk sk 22 b ABF, RE HALP 10 5 83 b . IARIBERS
SRR, BRUF T 3 R AP TN Re[4]. 5 H a7 E A EERT 2 ZUBE IR & Sk sRf v 25 R
PR =, AR HALP Vo 7E i e AFE R IS W8 SRl S SO T E e, sk
T ARG IRBAE . T, AWFIER AT HALP Y505 2 RUHE JRI5 St S i v 25 v BB 1 ™ 5
FEEE R P WAH DG, WO e 8 1) R ARG IR 2 L A T PR AL B I R A8 (5]

SVEBR PR R 2 BORE R B WL SRS I S RE 2 —, SR DR B AR AR 3L
2 SR PESORE SOE TR R, AR R RS R . e R R, HOm ARk, B R S T E
Ao NBE, M PR I2TT I E R SR . B BRIRIR 2K SEE A AR bn oAl BB 15 2L
G, HEkZ AR AR 5EFORE . WS A SR S VEG4ER, MELURSEETICH] 2 T0E IR & 0 &
PR I 26 b S R I R 0 .

H A2 F 400 HALP 1743 5 S al SR Bl it 25 o ) SCIRIT 7T e 22, (AT 2 YBE PR & I Stk af
PR RE S NBEI BT A BON A IR, =3 B SGE L SR I FE SOMSZ FROIANE v AR T i — &5,
T2 BRI R B S . BTk, WS R AR 2 BUBE IR & F SRSk e 22 5, R HALP V57
5B FRAE L PUS A IS, B AEZRRE R AR R VPl AU 2 2 RS T IR AL R 1 2 W 2
F Ak .

2. WRE5FE
2.1. ARMR

AR TR {HR S T RO E R R R L 2023 FF 6 H 1 HZE 2025 4F 6 A 1 HIIEH 202 4
BRI AR TR R B XS G, XS R ARG BT 2 OB R RS B 2 TROME R I B AN
WA REER R E L 18 2 79 F 2 (0], Wi FEAEARRER A B —E FARERME[6]. AT NikH
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LT A E SR SR LR 2R 2R 1R 2023 BRI WTERAE, JEEAR RS 3 RINABGHERIRIT7]. A
WBHEAENE 3 RN DAERSKA MR k&, HIESIRTH 1 e AREAMN 1 A2 G R R
WA RS . P & & A 280 HALP PP (BIMZLE R < A& < g/
IBOBAHEIC S, CAIR R FUBE  SE B AR R It o HEBRARE: BRAEA IRRESENG sy O UEVEREZE, Bk
K7 T A5 Ho A B A S SO RS AN TR SRS AN AT L 0 kI, O S i R I P Bl Ak
TR N BRI T . BFAEAG . HOIRBRZON BN ER S AR SE A HORR M . O Bl R B RS
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LD I RGN IR BORE, TSRS SR REER . M), B GmimEs. BERp . o
)~ RO S DRI S N e I S ) [ 57 P AR U e A A R (NTHSS) P2y, I8 A B I i #E Il B D 55
HALP 1¥7, AR T HALP ¥F70 5 2 s R S o WSCER U0 H N ISEAH 5% A SI2 56 25 4R B B0 43 1L R (a1
WAL BEA. HREME. MR SRR B R e SRR, R
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G _EA RS, WOy R SR IR R R B 23 D Sk S A ) SRR PR 45 A R PR
AT XS BT

2.3. fRIFE

2 TURE PRI & IF SR SR MLk 26 b SR I SR Sk R AR . I TS AN R, RS RO R A
I PR A EVRIT 7 58 TT RIS 42 . o0 0 T A B AR o YT i MURPIR 35 2 155 453 1 IR LA P9 B
g, ISR R ARHE R, 38 N A A P RS S AR 2 e, BE D in i ZH 2k i 5k
SANEIRE . RN, BRI SRR SOAE . B IR R R e T RE FE L, SR e T ek
B, WERTHIUKM . G I S REM RN, SRS A T B E AL, &
I 2 R PR ) B G SR T 5 ARG S, BRI N Tl AORS VR A 5 S AT A XERE .
LB Bl PR 123 B B 5 VP Al 4 28 LA NTHSS 2 DI REVE 23 Sk S AR A 7 A AR A O
BEMS WRAETERS . ikt SEAb MO S 4E VPO BB s, (BN AE MR I PPAG BRI . B IRAL SEPPAl
FRZRET RN ASRAZSRAREIR, 207 258 IRIRE S RAE SRR #EFE BNz, Joik
ST AL SEARAE S R AR B A RS . PP LERE RO — kL B R AR 0 B ANHERR . S
FwZE, ML H AT A SRR A MBI RI2 YT R R R 3R[8]

HALP 17y L8R . FE A R, /MR A B br@ H  R & PPk R, 7]
[FIPLR G PP HLIAE R 08 2 THRE S SO BOR AR, i FEIENT 2 ZYHE PR & JIF Sk s i 1 24 v S8 i 2
PEBERFIE . IZVFOY RGURIR e BRAERIGE. MTERVER, B ARORAMES AT N R IR YE, 4
S AR, FRER R AR, NIRR RIS TE . 2T AR R O &
RAESA ISR

2.4. GitFEALE

WEERH IO D GEit 22 (A I TR M ER R R R MLE . BRI Gl s RO s Bkt
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Cgrf . (/MR S E R [FR R . AR AR BN ERE. B, /REL BMLL RIS
TORE, A YSCER B N LI JE 28 NIHSS VPR3, K B3 20 Sy Gtk il df 1 2 o o SRR PR S5 38 R0 S il af
A A ROE PR R, FE ok SOk 2 e SRR PRV SR RO SRR A, 3k 102 s K Sk sk
R AN RO PR A BT IR AE, 3R 100 1.

fiH] SPSS27.0 BAFHAT G I 0o BRI AR (%), K 2 K. & RS2 iR sk
DIME + frdEE(X £5)FRR, KA B%; AR ESSANTEIIRH M(Pas, Prs)Row, AIRIHECK
S - BEARRI L. K logistic [A1JRRE 7R Jp A Stk e ifn P4 oG 26w Hol RO 5 0 2 S IR R IR AR G 1. SR
F ROC HiZk 73 #ir b HALP 1F43 838 UG A RIS E, R logiste [EIAMERIBEATIECG T, HIZR N1
FUAUC) LK H Delong K. LA P <0.05 NZEFHGHH#E Lo

3. 5%
3.1. FABE—RIIRIELE:

AHFFEILGIN 202 1G5 2 BURE RIStk s it 2 b S 2, 3 iR gl 102 5 BRZH 100 41,
XoF PRI T G N SRR AIE  BRAT Bt 58 A % TT S 56 2 A B0 Fia A a2 AT A 2 BEOREXT EL o T 2L 1 T A i
WO RO L O OSSR S, UK BMIL ML A MM FIRRERER . SR
. SHERE . JRERFEPR RS, ZRILGITERE (P > 0.05), YU FIREEL TR dr el L, 4
VR 2R TIARX N, B TP R G S RIS 4 . SR =R L R BN, WAHAEA. &
TR B K T AEE S T 2 5P < 0.05). SZIG4] NIHSS #A TS0 . 4 Wbl . BEALE S 1 pE .
PEA ML . IR 4E M TH 2 % HALP P43 35 35 i T 0 IR A, 4 (a) 22 S oA Seih 225 (P < 0.001). 2
IRTE 2 BURE R G R 2B e AT, AR BARAE . BEAR A OCTEAR . IR 4H K5 HALP
WOAEAIM ZESR . Wk 1.

Table 1. Comparison of general data between the experimental group and the control group

F 1. KA S REN—ARERELE

iz SZG4H(n = 102) &2 (n = 100) e P

PERN[ G/ %)] 0.254 0.614

5 71 (70.3) 67 (67)

ks 30 (29.7) 33 (33)
FRY, T £9) 66.92 +1.102 62.20 + 1.238 50.791 0.364
I [ 51 (/%)) 50 (49.01) 59 (59) 2.025 0.155
T8 Lo 451 (/%) 25 (24.51) 10 (10) 7.421 0.006
W AR G/ %6)] 16 (15.69) 29 (29) 5.169 0.023
A5G/ %)] 17 (16.67) 25 (25) 2.129 0.145
HEA@EL,  +9) 38.48 £0.37 39.91 +0.38 -2.693 0.008
BMI (kg/m?, X +5) 25.36 £0.36 25.48 +0.40 -0.233 0.816
FL4k NIHSS [45, M (P2s, Prs)] 4 (3,7) 0.5 (0,3) ~7.686 <0.001
2= JG B [mmol/L, M (Pas, P7s)] 6.36 (5.33~8.90) 5.06 (4.78~5.52) -6.911 <0.001
FEHLIMAE [ mmol/L, M (Pas, P75)] 7.90 (6.40~10.90) 6.65 (5.80~7.95) —4.181 <0.001
PN LT 8 [ %, M (Pas, P7s)] 6.65 (5.30~8.30) 4.85 (4.30~5.45) -8.137 <0.001
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4T A [g/L, M(Pas, P1s)] 135 (123~144) 136 (124.5~144.5) —0.683 0.495
PRELAH B[ 10%/L, M(P2s, P7s)] 1.35 (1.05~1.64) 1.68 (1.32~1.97) —4.307 <0.001
IR [*10%/L, M(P2s, P7s)] 203 (170~243) 208 (173~250) -0.525 0.60
HALP PF43[ 43, M(Pas, P7s)] 34.04 (25.78~43.50) 41.26 (31.31~55.25) —4.307 <0.001
/) 20 2 B R BR [umol/L, M(Pas, Prs)]  15.85 (12.40~21.40) 15.10 (11.75~17.95) -1.275 0.202
B NFHERREU/L, M(Pas, Ps)] 18.00 (14.00~27.00) 19.00 (14.00~27.00) =790 0.429
B E A G BE[U/L, M(Pas, Prs)] 18.00 (15.00~22.00) 20.00 (17.00~25.00) —2.244 0.025
S5 B & B [mmol/L, M(Pas, Prs)] 4.09 (3.22~5.00) 4.01 (3.24~4.78) -0.87 0.384
JREZ[umol/L, M(P2s, P7s)] 289.50 (248.90~334.40) 292.85 (252.50~351.15) —0.473 0.636

3.2. RN ZEHSHERBLENEERENREMER

BRI RN A G S AR RN Z I E Logistic [FARAL, ks 2 RO RIG & I 2k
Bt AR PR AR R RS R R R . 4R EOR, WG NIHSS PPy, Mg, BELILEE, B
LA KT, HALP V50 A R 45 R RIS e B 32 (P < 0.001), $&78 Bk frbrsK-Flke, BEK
AR B R B R ER K o 1 R T B ST AR R (P < 0.05), 28 B TH i ] MG H 2 AN B 48 R0 A XU o
W 2.

Table 2. Significant adverse influencing factors affecting the occurrence of patients with acute ischemic stroke complicated
with diabetes mellitus

2. MM ZEPEHERFRLAENREEZTREWEER

Bl B SE Wald 2 P OR (95% CI)
W4k NIHSS ¥4 0.284 0.057 24.674 <0.001 1.329 (1.188~1.487)
75 IR I B -3.658 0.712 26.374 <0.001 1.832 (1.444~2.325)
BEAL I 0.203 0.053 14.467 <0.001 1.225 (1.103~1.360)
LML 2T B A 0.914 0.155 34.754 <0.001 2.495 (1.841~3.382)
HEA -0.101 0.039 6.805 0.009 0.903 (0.836~0.975)
WRELZM A -1.506 0.333 20.423 <0.001 0.222 (0.115~0.426)
HALP ¥/ -0.056 0.012 21.612 <0.001 0.945 (0.923~0.968)

o -3.856 1.096 12.378 <0.001

3.3. HALP 58 & KmERERHEXN

KH ROC 47t HALP V43 2 AUREFRp & I SR sl ik 26 o s A R &5 R Tl se . 45
78, HALP ¥4 AUC 4 0.789, 95%CI 4 0.775~0.803, P<0.001, #&/~x HALP ¥FoxfiZ3sEa Bl
HHEETIANE . BRI RE 0.406 I, HRBUEFIL 97.1%, FrmEN 89.0%. i) REE
HALP V¥4 REWBUF IR AAFEA R &5 R R 8, 4 5 FE A T A /K1, R %X 23 I U A
HUERT L, HALP VEor%t 2 BUHE PR G & JF SV R i v 20 o BB TS R 45 ey LA R I TR 70, 148 s
R EE 21, AE IR PEAL B3 TG B 2% TR, NilERF IR e B e T 07 248
BEE MK . W% 3.
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Table 3. Predictive value of HALP score in acute ischemic stroke patients with diabetes mellitus
% 3. HALP iF4r 5 R M SR I M 22 o B PR B B & RO FUM E
et AUC (95% CI) AL REFE e 8 p
HALP P¥4) 0.789 (0.775~0.803) 40.6 87.1% 59.0 <0.001
4. Wig

ZWEFCIESE HALP V743 5 SRS R 25 v B 1 ™ AR S 3 A0, I HALP 3P4y B AR B
2 HUBEPR, H NIHSS P/ EAK[10]. AHEETAE50 NIHSS PFMMU R ML EE IR, HALP 4 Al b
FOR WA SRR, A RN R — PPl AR R SR IR, AT D St A b R E R R 2 TS VR
(E{L

e, BTSRRI RS, EAR TR A BER ) HALP $F4r, 103CA BRER HAE AR B s
AR A BRSSP H XA AR R B T B (8] (0 AR A AR BR S BRI 290030 TT I BHE . XU R B, TEXTERE 2
RUBE LRI ALS BB BT ITAYS, BUKH) HALP WK 5 B sk i it 4 v [ i 8F 2 B90E PR ARG .
HALP "] g2 2 BUBE R & FF AIS B BNBEIRIT R, 14 )5 BiRTT h B IR & L.
I

AHIF A (B W R 90, B9 90 5 e 28 IS E 7 v B e B HIFAG B 28 53 2 W A ke, AR B A LS5 (2025)
WH IR LE(164) 5. AUFFTHIET (F/REREET ) H e E Rk N DL B EW & A B 50t 5 AH
FAC RN o HIF FUAEFE BT g N 1) 4 30 28 2 I PR 5 38 CL AT BE 4 AL B BB B, i SR A A T AR
RIFTL, BRI ZIRE N NEFAE GVEN G, AT A& R R R B 2K .
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