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Abstract

Objective: To evaluate the predictive value of non-High-Density Lipoprotein Cholesterol (non-HDL-
C) and the Triglyceride-Glucose (TyG) index, both individually and in combination, for early cogni-
tive impairment after Acute Ischemic Stroke (AIS). Methods: This study included 100 AIS patients.
They were stratified into an early cognitive impairment group and a cognitively normal group (50
cases each). Fasting Plasma Glucose (FPG), glycated Hemoglobin (HbA1c), Homocysteine (Hcy), Uric
Acid (UA), Total Cholesterol (TC), High-Density Lipoprotein Cholesterol (HDL-C), Low-Density Lipo-
protein Cholesterol (LDL-C), and Triglycerides (TG) levels were measured. The TyG index and non-
HDL-C were calculated. Cognitive function was evaluated on day 7 after AIS onset using the Montreal
Cognitive Assessment (MoCA), with a score of <26 indicating impairment. All patients underwent fol-
low-up cognitive assessment at 3 months post-onset, with a final score of <26 defining PSCI. Risk fac-
tors were analyzed via Logistic regression, and the predictive performance of relevant indicators
was analyzed using the Area Under the Receiver operating characteristic curve (AUC). Results: The
cognitive impairment group showed significantly higher TyG index (8.75 * 0.48 vs. 8.34 * 0.24) and
non-HDL-Clevels [3.17 (2.76, 3.52) vs. 2.94 (2.69, 3.21)] compared to the control group (P < 0.05).
Multivariate analysis identified both as independent risk factors for early cognitive impairment after
AIS (P < 0.05). Their combination yielded an AUC of 0.798 (95% CI: 0.704~0.892), with 72% sensitiv-
ity and 90% specificity, outperforming either marker alone. Conclusion: Elevated non-HDL-C and TyG
index levels are independently associated with an increased risk of early cognitive impairment after
AIS. Their combined use offers superior predictive value.
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1. 5|8

AIS R AERERA B BRI Z —, 2] 30%~50%ME47F = B BN FIThRE R S, ™ 52 = i
Ja 54 IE R 1]. M5 E#Pi(nsulin Resistance, IR)5 MR/ 5] 7 % (Dyslipidemia) e 2 ik 58 FEE 40 1 0
M A SR G AE I BB AV EY), & 500 MR AL LN F D RE T FEAH 5 [2]. non-HDL-C 1
RNBEIKR PRI B E SR A TRbrR, AT B E N B DR AL L PR R (3]s TyG Fa 2l e 1
IR FUREARACUER e, A hn R pp e L Dheedin 4 (4] B W 75 BEALHI EAEAESC 4R, (HHAE ALS J5IAHN
P 1 RIE R AN BIRA[5] [6]0 AW LR non-HDL-C 5 TyG Al K LA 1E FIXT AIS J5 - B3I &0
Rt R, DU g B IR 0 ey fe AR i 5 T TR IS S (AR
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2. AREFZE
2.1. —fRER

ARWFTCELLGIN 2024 F 11 A Z 2025 4 8 H T BUIEEFLR S 25 VU B 8 R B #f 22 A RHEFE ) 100 451
AIS B3 . INFRHEAHE: 1) FI =18 ¥ 2) KRB <7 K; 3) BEBECA SEROARITRG; 4)
BERHAREACEE MR R HERRAREW T 1) AA7E =R B G SOMT D) BRI P S5 52 DRI (1)
B 2) BHFMHERRE FI/R RGBS AL A vT SECA BRI S RGP 3) B B
7 R Yl I AR D AR AR 4) OIS I AR R e s

22. ARFE

2.2.1. WEIIRFRER

T WA R BILENBL G ) 24 /NS 5E R T 3R BRRHUREE T/, B IR ER: 1) A2
okl AERS. PER. HE W RO HE EIR S <12 4 K>12 4F). B FEE(Body Mass Index, BMI); 2)
T

/

TSR B Tl 3) BRAEZOW S Wi s PRI S .

22.2. IEREERE

1) #ZThae: AV, K H 36 [H 8 57 A 70 Bie 25 7 &K (National Institutes of Health Stroke Scale,
NIHSS)iFAli#hZ D fe B, S2H] Hachinski R LA 250R 2 5 0 MUV ENBRAS 7], Gl P8 /R BT AR &
FHERR 2t AMACIRA[8]: 2) W HY: fK4E TOAST ARuESHAT R 2207, 3) S8 v Pl MR R R
72 /N PSR PTRE AR AR A S, OSSR e AL, SRR B AN, T S OGS A S TR
G TS RSB AL BT 43 28, IR FH Fazekas 70 ZRVPAM N 1B AR[9]; 4) SEIG =G RES I
fikifiL, RSO0 HRE BRI AT AR L R BRI . R A R v P e AR I R R R R
PRTE R Hm = FeSEAE DG bR: 5) AENThAE: 20l T RJWE 58 7 HAES 3 A H IR MoCA #7144,
PASS 3 AN A BRIPEAS 54 <26 4358 SORINEI D B4 5 [ 10]. 28 il B0E T2 BE XA SNV 2 V8 TE 520,
X SCE AR 5 T OL 2 44, REZEEFIRAE 12 45 TRL 1 20411,
2.2.3. i+% Non-HDL-C X TyG &

TH45 non-HDL-C (TC-HDL-C) & TyG $8%{(In[TG x FPG/2]).
23. Gt 74

KH SPSS 26.0 Guit BT AR TF H 500 . TR ZTRHIR ES /A, DISEL £ fRfEZE(x + )
Tk AR BRI A ¢ K56 WIARFS IESS G, WL ALV oA 3m B5) [M (P25, P75)]4
A, AEECRAAESERGS . THECERI DA R L (%) 8 R (%) e K on, AR ECRA 2% . R
H Logistic 7Pl ALS B2 &AL FIR IR FE a2, 400 ROC 4k, PAthZe T i vriny
AR W RRE . LA P <0.05 NZEFHA LT HE Lo
3. R
3.1. AIS AH NSRS TIAFRERHNER S

I A AT 2 B SR LRI R ARAE, UL 1, FRATRILCL R B2 7 MBS HER O
ErEm T RGN FLP<0.001), ABEh, JiHI24 S 1) NIHSS PF4r &2 B & (P < 0.001), 1l MoCA
P2 I 2 IO R R H(P < 0.001).
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Table 1. Baseline characteristics by different cognitive states in AIS patients

7 1. AIS BETRENAFRS I ELAF1E

P il 2L

pugiGEed!

HELAFE (n—50) (n-50) vZy? P
L3
W, n(%) 28 (56) 26 (52) 0.161 0.688
GRS IVE (G 69 (65, 75) 62 (57, 67) —4.295 <0.001
BMI, “F#%(kg/m?) 25.13+£2.25 25.14 +£2.01 0.029 0.977
HERE, n(%)
BEFER <124 37 (74) 31 (62) 1.654 0.198
HEFR > 124 13 (26) 19 (38)
BEAESR S, n (%)
[ENES 37 (74) 34 (68) 0.437 0.509
B PR 14 (28) 6(12) 8.575 0.003
A 21 (42) 20 (40) 0.041 0.839
e} 18 (36) 21 (42) 0.378 0.539
Il RS AE
A B NIHSS 5 54,7) 3(2,5) —4.112 <0.001
TOAST 738, n (%)
KB Ko AR £, 28 29 (58) 28 (56)
/INBJ) ik P 2 14 (28) 17 (34) 0.041 0.840
YR LR 4(8) 2 (4)
oAt/ A B J5 PR Y 3(6) 2(4)
FEZEHAL (%)
KEERAL 32 (64) 30 (60)
JERBEER AL 18 (36) 20 (40) 0.170 0.680
2 R hi Fazekas 732%(%)
1 % 11(22) 21 (42)
2 % 24 (48) 22 (44)
3%k 15 (30) 7(14) 4.121 0.067
NG iy
FPG, 7% (mmol/L) 5.85 (5.30, 6.90) 4.70 (4.30, 5.30) -6.348 <0.001
HbAlc, HHi%(%) 5.60 (5.30, 6.50) 5.35(5.10, 5.53) -1.224 0.054
SR, WAL E(umol/L) 322 (287, 369) 340 (293, 393) -0.707 0.480
HCY, 7% (umol/L) 12.5 (11.3, 14.9) 11.9 (10.2, 14.6) -1.358 0.174
TC, H{7%(mmol/L) 422 (3.74, 4.59) 3.94 (3.69, 4.31) -1.30 0.194
HDL-C, “F#%{(mmol/L) 1.01 +0.14 1.09 +0.17 2.533 0.013
TG, “F¥%(mmol/L) 1.39£0.53 1.12+0.25 -3.224 0.002
TyG 2%, “Fi% 8.75+0.48 8.34+0.24 -5.289 <0.001
non-HDL-C, 47 %{(mmol/L) 3.17 (2.76, 3.52) 2.94 (2.69,3.21) -2.230 0.026
LDL, {7%{(mmol/L) 2.57(2.20, 3.10) 2.60 (2.23,2.91) -0.217 0.828
MoCA P55, H{i%k 22 (20, 24) 27 (26, 28) -8.863 <0.001
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R T, R BIAEE ) FPG (P <0.001). TyG (P<0.001) 55ty & 2100, Bkl bR Le g 5
(P <0.05). fEARACE T, WG EE TG (P <0.05), non-HDL-C (P < 0.05)/K-F-EH &840, [FrEA

HDL-C (P < 0.05)/KF-B&1i% .
3.2. AIS A NHFER B E R Logistic BV 4T

ATt 17 AIS RHHAFII F W RR R A Z R REHREHER . 457KV, TyG 58408 non-HDL-C
BB m—AN AL, 5 AIS KA RIS XS (OR = 7.354, 95% CI = 0.023~16.697, P < 0.05; OR =
4.166, 95% CI = 2.103~9.584, P < 0.05)34 INFH>C, F#%(OR = 1.145, 95% CI = 1.038~1.264, P < 0.05). FPG
(OR =2.562, 95% CI = 1.514~6.287, P < 0.05) 5 TG (OR = 3.251, 95% CI = 0.172~8.594, P < 0.05)5 AIS i

BUARBEAAE B R, W 2,

Table 2. Logistic regression analysis of risk factors for cognitive impairment in AIS patients

Fz 2. AIS BN ERRB R EE Logistic EYA5TH

Nl
FW(H) 1.114 (1.053, 1.178) <0.001 1.145 (1.038, 1.264) 0.007
%, n(%) 1.175 (0.535, 2.581) 0.688
BMI, (kg/m?) 0.997 (0.828, 1.200) 0.977
HHEM, n(%) 0.573 (0.245, 1.344) 0.200
<12 &
>12 4
BEAESIR S, n (%)
WA 1.086 (0.489, 2.411) 0.839
e 0.777 (0.347, 1.738) 0.539
e L& 1.339 (0.563, 3.189) 0.509
B PR 1.093 (0.627, 2.815) 0.007 0.03 (0.001, 1.030) 0.052
I PRAFFALE
BRI NIHSS ¥4 1.581 (1.243,2.011) <0.001 1.316 (0.930, 1.861) 0.121
TOAST 738, n (%)
KB Bk o AT A Y 1.085 (0.491, 2.395) 0.840
/N Rk P Y 0.755 (0.322, 1.767) 0.517
DM FE R 2.087 (0.365, 4.948) 0.409
HoAth/AS B J 5 Y 1.532 (0.245, 3.587) 0.648
FEFEEBAOL, 1 (%) 0.844 (0.376, 1.894) 0.680
FAEEIRAL
e SBEHR AL
MK Fazekas 147 (%) 2.029 (1.144, 3.596) 0.105
1%
2%
3%
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LB AR

FPG (mmol/L) 2.507 (0.421, 5.964) <0.001 2.562 (1.514, 6.287) 0.005

HbA1C (%) 1.586 (0.247, 2.265) 0.062

SRR (umol/L) 0.999 (0.993, 1.005) 0.715

HCY (umol/L) 1.109 (0.960, 1.280) 0.159

TC (mmol/L) 1.942 (0.897, 4.208) 0.092
HDL-C (mmol/L) 0.035 (0.002, 0.534) 0.016 0.034 (0.001, 4.575) 0.176
TG (mmol/L) 1.079 (1.712, 5.073) 0.003 3251 (0.172, 8.594) 0.001

LDL-C (mmol/L) 1.231(0.551,2.751) 0.613

MoCA 14y 0.979
non-HDL-C (mmol/L) 3.297 (1.330, 7.177) 0.010 4.166 (2.103, 9.584) 0.033
TyG 4.696 (1.579, 11.627) <0.001 7.354 (0.023, 16.697) 0.002

3.3. Non-HDL-C. TyG ¥t FnEx& 7N AIS HILAMIRENNE

5 non-HDL-C 1 TyG £t il b, —#BRA W AIS HILAAIRE R AUC FhE, LI
ALS H AN R85 (1) B AR BUTE N 0.61, X R REEH 72.0%, FE5EN 90%, AUC N 0.798 (95%E
fEIX1A]: 0.704~0.892), ZRA G X (P <0.001). WA 3. [ 1.

ROC £k
1.0
S S
— TyGH5%
——nonHDLC
0.8 — TR
— %Lk
0.6
)
3
B
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0
1-ReRk

Figure 1. Individual and combined prediction of TyG index and Non-HDL-C in early cognitive impairment in AIS
1. & non-HDL-C 5 TyG B R HEKAHMTE AIS RHPAFBERS a0 U &E
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Table 3. Individual and combined diagnostic value of non-HDL-C and the TyG index for cognitive impairment in AIS

2 3. non-HDL-C # TyG 53 2 EX 4281 AIS AFHINHIREMMNE

izt AUC  REBUE(%) HrRE%) L8EH mEsEbE P 95% CI
non-HDL-C 0.630 61.0 73.0 0.26 3.20 0.025  0.520~0.740
TyG 0.762 64.0 92.0 0.56 8.62 <0.001  0.697~0.887
TyG +non-HDL-C ~ 0.798 72.0 90.0 0.62 0.61 <0.001  0.704~0.892
4. g

non-HDL-C 5 TyG #8800 &40 ol N — IR AU 7 8 5 IR 0B R 12]. ABFFIUESE, 351
J9 AIS JE BN AS AL e R R, HLIBCE N B A S A Tt A0 18

TyG FaHU it 7 HE ISR A% O &AL [13]. IR RSN, FEEIE S 2 BUSPE T %, S EUFE 4 H
PSR TReeTg v a1 R S il M= a0 e =T o AN 8 A e g & N o A i
e MU 5 H I = FE/KF, MR TyG FREUM B EERE[ 14] [15]. BFAIRM, TyG $REUT & 54 S A A
5 B IR IR U BRI B TP i R RS B I AE DG [ 16] 0 FLVEZEAL I AT BB S TR 5200 o P Jie 5 3115 5 e %
HI 55 B R I AR EA[17]: [RIF, IR (RERORE RS, WA o o B se Bk, I mT Rl o sg e B-viE
MFEEAER. tau EEBERIERT, LRSEOARDIGE T 18],

XIT non-HDL-C >Kut, EACHIE I FBkiEs 1 ok % B 2 B JIH [ B2 (High-Density Lipoprotein
Cholesterol, HDL-C) I TG R 5 A & IR AT IS, 2 AR BOAZ OB A WL AR S i iF s PR 1
5553 WA ARG Hig 25 1 (Very-Low-Density Lipoprotein, VLDL) 11, HACE =455 non-HDL-C 7KV
w=[19]e =i7KF () non-HDL-C ELEAZ BN AEIAL A e, 5l L3 B A8 5 i 3l 1232 0% . k4,
v L 2] 2 LA T 390 A B-UE B A e I UCRR I IR 22 RE, 1T v 5 FEE IR £ 1 AR DR 4 FH sl 55 PT g o —
IR FE[20]. B, non-HDL-C 7KF-Ft 5 o] B ik /83 A8 FH B 422 (0 i 20 B AR s A i D e

AW I BRI Z —JE non-HDL-C 5 TyG FEEIKE PR &7 H bE B — 8 b B8 = O 2R
KR ZFAE ALS JE KN 08 B R i AR AE B[R F, FLERAIE AT BEAE T 3L = i A SR AL 28—,
JEAH RS IR AHEEHE. IR ALIEI (RN & AR, B3 S EEEI KRR A G 2 Bk
(tn VLDL)¥ I, MIfi#ES non-HDL-C /K~F-. [FIlS, JE B 0 B 3L 51 R B A A RO (A0 B % B2 TG 2R
F0) SCRT IR AR B LR SR A B 1 TR [21] 5, AIS FEHIIK RBOIR AR 00E 4 A Gk I B 5 2 Ak MR
0B E AR L, T2 non-HDL-C 5 TyG F8EUK XN 5 PSR IR [22]. 28 =, —FH R4
AT e I L[] ) R U R, WD) 5 Gt A AR I JERE « ARA I B I L 2 i P e R A R AR AR
P [EIE A 0 T RE A T .

Z% PR, non-HDL-C 5 TyG $8%03 il R BT ATBEACH M B2, v ALS J5 BN En BrGhe ik 1 B 211
AR VPALGAZ S o = IBCE S FH Al B 4 T 3 e e 8 3 A 2R L I B ARt A, BT SE LRI I PR TGN . AR
5825 BN SR fE B SR A TR R R . ARORIBIE AL R IR AN IR s A AR A AN T R i Bk
SEEAUE], FEERER R X SR IR T 1 T TR 2 A AR 08 G ALS R TS .

{£IESER

AHFFEIRAT L BRI E VU MR BE R B 2R R S HEHE(FE LS . KYXM-202508-008), &K% %
A G
&E ik
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