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[ Abstract ) Background Early neurological deterioration (END ) is common after acute ischemic stroke,
which contributes to increased functional impairment and mortality in patients. Triglyceride glucose index ( TyG index ) is an

independent predictor of the severity of neurological deficits in patients with acute ischemic stroke and is also associated with
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early recurrent ischemic lesions, however, its correlation with the incidence of END in single subcortical infarction (SS1)
has been rarely reported and the correlation remains unclear. Objective To investigate the correlation between TyG index and
the incidence of END in patients with SSI. Methods A total of 197 patients diagnosed with SSI and admitted within 72 h after
symptom onset in the Department of Neurology, the Third Hospital of Hebei Medical University from 2020 to 2021 were included
in the study and divided into the END group (n=45) and non-END group (n=152) based on whether END was developed.
The clinical data of the patients were collected and multivariate Logistic regression analysis was used to investigate the correlation
between TyG index and the incidence of END in patients with SSI. Receiver operating characteristic ( ROC ) curves were plotted to
assess the predictive value of TyG index for END in patients with SSI. Results The proportion of patients with diabetes, FBG,
TG and TyG index were higher in the END group than the non—-END group ( P<0.05) . Multivariate Logistic regression showed
that elevated TyG index was a risk factor for END in patients with SSI ( OR=1.726, 95%CI ( 1.008, 2.956) , P=0.047) .
On different lesion infarct sites, elevated TyG index was a risk factor for END in SSI patients with basal ganglia as the infarction
area [ OR=3.164, 95%CI (1.290, 7.760) , P=0.012]) . Elevated TyG index was not associated with the occurrence of END
in SSI patients with centrum semiovale as the infarction area ( P>0.05) . The ROC area under the curve ( AUC ) of TyG index
for predicting END in patients with SSI was 0.66 [95%CI (0.57, 0.75) , P=0.001) , with an optimal cut—off value of 8.61,
sensitivity of 0.689 and specificity of 0.638. Patients were divided into those with TyG index = 8.61 (1n=86) and those with TyG
index <8.61 (n=111) according to the optimal cut—off value of TyG index. Compared with those with TyG index<8.61, patients
with TyG index = 8.61 had higher proportion of hyperlipidemia and diabetes, as well as higher levels of FBG, TC, TG, LDL
and increased proportion of END, with lower age and HDL ( P<0.05) . Conclusion TyG index is correlated with END in
SSI patients, and increased TyG index is an independent risk factor for END in SSI patients, a high TyG index was significant
in predicting the occurrence of END in patients with infarcts in the basal ganglia region, but not in patients with infarcts in the
centrum semiovale.

[ Key words ]  Ischemic stroke; Single subcortical infarction; Triglyceride glucose index; Insulin resistance; Early

neurological deterioration; Correlation analysis
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Table 1 Comparison of clinical data of patients in the END group and non-END group

an g FROOME WA KW MR AWE  MEGE WRE gos T e (ey,
(%) (B (Bl(%)) (B(%)) (Fl(e)) (B(%)) (BI(%)) (B(%)) (H1(%)) Pﬁ)ﬁjﬁ] Pys) , mmol/L)
END 4 45 625+121 3015 16(356) 16(356) 14 (31.1) 36(800) 26(578) 25(556) 8(178) 2(1,3)  670(5.60, 850)
JEENDAL 152 639+118 9458 47(309) 44(289) 27(178) 123(809) 64 (421) 59(388) 28(184)  2(1,3)  570(4.90, 6.93)
Rgg A 0.724' 0.346" 0.343" 0.716" 3.754" 0.019" 3437 3.978" 0.010" -0.886 -2.954
P 0470 0.556 0.558 0.398 0.053 0.891 0.064 0.046 0.922 0.376 0.003
3 TC (M ( Py, TG (M (Ps,  HDL(M(Py,  LDL(M(Py, Hey (M (Py, TyG #5 LR (1 (%) )
Pis), mmol/L)  Pi), mmol/L)  Py), mmol/L)  Pi) , mmol/L) P) , pmol/L) (M (P, Pis) ] R BTG T
END#L 476 (391, 537) 155(1.19, 2.12) 111(096, 126) 2.86(2.27, 333) 1410 (11.25, 17.95) 8.76(847, 9.08) 17(378) 13(289) 15(333)
FEND#H  443(371,525) 124(089, 1.87) 1.08 (094, 127) 2.69(217, 324) 1405 (11.08, 1835) 837(7.95, 882) 69(454) 34(224) 49(322)
R -1.081 2244 -0.160 -0.826 -0.007 -3230 1.093"
P 0.280 0.025 0.873 0.409 0.994 0.001 0.579

7. END= WL TiEs ik, NIHSS= SE[E [Ey TAMITBiE iR, FBG= SR, TC= BARREEE, TG= =®tH W, HDL= &% EI5HE
M, LDL={REENEE A, Hey= FIBREBEERE, TyC #8580 = “BHHIMAERHEEG o, "8 xMl, ARG Z (.
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Table 2 Multivariate Logistic regression analysis of influencing factors for

early neurological deterioration in SSI patients

fatr B SE Wald x’fi  OR 95%CI P
TG 0546 0275 3.952 1726 (1.008,2956)  0.047
0002 0.016 0.021 0998 (0966, 1.030)  0.885
el 029 0391 0.549 1336 (0.621,2.875) 0459
BHRE - 0447 0373 1433 1563 (0.752,3.249) 0231
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Table 3 Multivariate Logistic regression analysis of influencing factors for early neurological deterioration in patients with SSI at different infarction areas
. FERATIX BRI s
OR 95%CI PAE OR 95%CI P
TyG F5%k 3.164 (1.290, 7.760) 0.012 0.844 (0.274, 2.603) 0.768
AR 0.982 (0.927, 1.041) 0.544 0.929 (0.861, 1.002) 0.058
S 1.330 (0.398, 4.445) 0.643 0.968 (0.221, 4.241) 0.965
B 0.522 (0.129, 2.119) 0.363 1350 (0.291, 6.261) 0.702
7 e 4.521 (0.835, 24.480) 0.080 1.393 (0.315, 6.149) 0.662
R4 Ty 8L <8.61 HFH M TyG 54k = 8.61 I Rk H 4
Table 4 Comparison of clinical data between patients with TyG index <8.61 and patients with TyG index = 8.61
g1 i A P51 W el J e o IfiL e i LA WEbR
(%) (Bri) (Wl(w)]) (FI(%)) (Hl(e)]) (H(w)]) (H(e) ) (H(w))
TyG f8% <861 % 111 656+11.9 74/37 36 (324) 34 (306) 26(234) 89(802) 27(243) 33(29.7)
TG #6%50= 8.61 % 86 60.9+11.2 50/36 27 (314)  26(302) 15(174) 70 (814) 63 (933)  51(593)
K64 - A 2.893" 1.511" 0.024" 0.004" 1.052" 0.046" 46.756" 17.326"
Pl 0.004 0.219 0.877 0.952 0.305 0.830 <0.001 <0.001
1] SR ABE NIHSS 34 FBG (M ( Py, TC TG (M (P, Pi5) , HDL (M ( Py,
() (%) ) (M (Py, Py), 43) Ps5) , mmol/L) ( mmol/L ) mmol/L ) Pss) , mmol/L)
TyG #6548 <8.61 #% 23 (20.7) 2.00 (0.75, 3.00) 5.40 (4.80, 6.10) 429+0.96 101 (0.77, 1.26) 1.11 (0.96, 1.33)
TyG $6%= 8.61 % 13 (15.1) 2.00 (1.00, 3.00) 7.20 (5.98, 9.23) 4.99 + 1.31 1.99 (1.61, 2.64) 1.05 (0.92, 1.18)
oL ez g k] 1.019" -0.627 -6.990 -4.274" -10.350 -2.226
P 0.313 0.531 <0.001 <0.001 <0.001 0.026
13 LDL Hey FEZEEBAL (41 (%) ) A END
(M ( Py, Pyy), mmol/L) [ M (Py, Pys) , pmol/L) BRI LB E L iF (il (%) )
TyG #6851 <8.61 & 2.54 (2.10, 3.07) 14.50 (12.05, 18.30) 47 (423)  32(288)  32(288) 14 (12.6)
TyG #5%= 8.61 & 3.00 (2.33, 3.46) 12.90 (10.60, 17.75) 39 (453) 15(174)  32(372) 31 (36.0)
K SE it E -3.606 ~1.489 3.781" 15.098"
Pl <0.001 0.136 0.151 <0.001

W Ohef, "o xCAH, ARERGEIHREDN 7 (8 TRIEEL, SR Z AR 100.0%.
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Figure 1 ROC curve of TyG index predicting early neurological deterioration

S U LI TYG AR EON A TR B 2 ot i 1
A B E S FEE AT R 3 H Ihie B et
AR, EF2pEBi A TS TR WA AR MU A i
R FR, B T 2R ELE . HE, IR ITRE
3 A 358 o /N AT A RN N R AT R R R, S
AR R AR M AR s HOR, IR BE RN T Re kR
3, o FEETERMREE ST -1 LH, JRECE
WA, MTHE M EM AR S s R ihik
AV (HOMA-IR ) HHETZEIG IR FEF )12 H
FIEAE IR FREE, TyG 8 807E e A b i w0
F HOMA-IR, MWE5IET1E L IB5E R S2g6aE "7
TyG 85 M . RA . AT 9 A HR s AR T L
FE R AR R ) 2 M

7EREAE X END () 500 53 b, A RS A9 B 5
Fe LA PR R B L R M 2 T R G PR 2
MARTIN % 1 (2 %4045 51 7% TG 5 %4 END [
LB A %o YU % VOV BF9E R 5 FBG 206 48 h
DAL A2 P R I o 2 e B A T A AR ) i S GRS R 2R
HAEAE LS ARG 8 B 0. A AR L G . FLR
Py A BRI — i W B B . TyG $8 B o TG Al
FBG KR8, M3 TG /K FF+ &8k ih Sk Re {2 #E
K UIREREAT | BEHRE Sk R AE, 1 FBG KT
AIRE TR S R A5 515 S A S AL 3 . T,
IR J&m LR R ) “flkas” , BisiESMESE, 1
PR RS A0S SR A R

SSI J&7E AN S B kOK - & B i i PR A,
IO, FOGREAFAE . RWALRI A —E S, &

htips: //www.chinagp.net E-mail: zggkyx@chinagp.net.cn~ +4423+

— PSR . ASBIESY R BRI SSI A B AT 1 AT
T TyG 8 B0 BN BL IS 9 X AR AE A8 ¥ A4 END
AR SC, AE T B R e AR SE R A & AR END TG
o TG H1 FBG H-5 3l ik ok R A Al RE R 1) ANER s Ve
YIFHSE, HHEENAA TyG 880 —Mra A& 1y sh ko e
BEAEAR AR o M RIS K IX SR AY SST, 33 SSI
% END Z g5 sk remiifb A ¢, HA & ERERN
ACTNE Sy, KL R AR S Dk BEES IE T 2 S B ik
MIFAE, SRAEUTHS: (1) BEOR/MERK S
e, MM ZEZ L KR8 2 M%E; (2) T
AANTRE B 3 Ik sk A Rl A SRR VU 1) 2 2 Bl Kzt i
Y RREALY R EHTREAE Y L T SSI, EE G
Y FREASVE RN B IR A OC ) L s SST AN B
Z 0 55 BRI SR FERE AL AT O, X 5 E E SR
D (CNSR3) HURFFE4E R—38 20 Meoh, sxuess
HEAR A7t a] AN AT B 1R END 89 & Az . — A i
PRI RIERIA SIS, TR G A Ik X AR A
IR 43 7 U4 IX. (4 A A AT LA END f) % 1%, SRR
SR EFEFE T ARSI T 528 vl i 5 #E AT kis
BB R T REMERSES AT G, I3 END &

AWFEA —ERBRYE: S, ARFRMAREE N
A & 72 h INABE, END Gl & & AEAERT 72 h N,
FOEHT 24 h A, FrRAATREARAS 1 2R END (9 Lb A5l
HWR, ARSI IR RS, BEAR S FLA/DN,
A RAHET 2R Befe, ABPRTEEFRE T AR
ARl RR R A iR R 25, AnBERTE R AR AT AR IR
BRI TyG 8B M REAE B RENR 259, 520 2k
TyG #6880 251, TyG #8405 SSI & k4= END A%,
TyG 8 %3 &5 /2 SSI 835 & A= END Byl 7 fa b I &
MO AS A B AR, ARRFEH T2 0. K
FEA BT REET 5K — IR SE TyG #5485 SSI & &
4= END Z IR E R .

Ve Trak: TR G TAF R, HIBEE L 47,
HXMBRIES;, FHR, FERE. ANFE. HEKERR
TRA BB, LAkE AR, GrE | Tt
W IXANEIT; KA ALEA R T L F O R ZHEH AT,
AL FERR G BHEE,

AXRA B R,

Sk

[1] SENERS P, TURC G, OPPENHEIM C, et al. Incidence,
causes and predictors of neurological deterioration occurring
within 24 h following acute ischaemic stroke: a systematic review
with pathophysiological implications [ J ] . J Neurol Neurosurg

Psychiatry, 2015, 86 (1) : 87-94. DOI: 10.1136/jnnp-2014-

308327
[2]JEONG H G, KIM B J, YANG M H, et al. Neuroimaging

markers for early neurologic deterioration in single small subcortical



<4424+ hitps: //www.chinagp.net E-mail: zgqkyx@chinagp.net.cn

infarction [J ] . Stroke, 2015, 46 (3) : 687-691. DOI:
10.1161/STROKEAHA.114.007466.

[3] ZHANG X H, SUN Z G, DING C X, et al. Metabolic syndrome
augments the risk of early neurological deterioration in acute ischemic
stroke patients independent of inflammatory mediators: a hospital—
based prospective study [ J ] . Oxid Med Cell Longev, 2016,
2016: 8346301. DOI: 10.1155/2016/8346301.

[4] FAHED G, AOUN L, BOU ZERDAN M, et al. Metabolic
syndrome: updates on pathophysiology and management in
2021 [J] . Int J Mol Seci, 2022, 23 (2) : 786. DOI:
10.3390/1jms23020786.

[5]WUA, LIYP, LIUR C, et al. Predictive value of insulin
resistance as determined by homeostasis model assessment in
acute ischemic stroke patients: a systematic review and meta—
analysis [ J | . Horm Metab, 2021, 53 (11) : 746-751. DOI:
10.1055/a-1648-7767.

[6] RAMDAS NAYAK V K, SATHEESH P, SHENOY M T, et al.

Triglyceride Glucose (TyG ) Index: a surrogate biomarker of insulin

resistance [ J ] . J Pak Med Assoc, 2022, 72 (5) : 986-988.

DOI: 10.47391/JPMA.22-63.

WA, XU, 2R, A B RS B Bk

MBI ()] . E R B, 2022, 25 (5)

554-560, 567.DOI: 10.12114/j.issn.1007-9572.2021.01.320.

YANG Y, HUANG X T, WANG Y G, et al. The impact of

[7

[

[8

[

triglyceride—glucose index on ischemic stroke: a systematic review
and meta—analysis [J] . Cardiovasc Diabetol, 2023, 22 (1) : 2.
DOIT: 10.1186/512933-022-01732-0.

[9] MARTINAJ, PRICECL A systematic review and meta—analysis of

[

molecular biomarkers associated with early neurological deterioration
following acute stroke [ J ] . Cerebrovasc Dis, 2018, 46 (5/6) :
230-241. DOI: 10.1159/000495572.
[10] YU Q L, MAO X C, FU Z H, et al. Fasting blood glucose
as a predictor of progressive infarction in men with acute
ischemic stroke [ J ] . J Int Med Res, 2022, 50 (10) :
3000605221132416. DOI: 10.1177/03000605221132416.
MAHAMMEDI A, WANG L L, WILLIAMSON B J, et al. Small

—
—_
—_

[

vessel disease, a marker of brain health: what the radiologist needs
to know [ J | . AINR Am J Neuroradiol, 2022, 43 (5) : 650-
660. DOI: 10.3174/ajnr.A7302.

[12] HASH, KIMBJ, RYUJC, et al. Basilar artery tortuosity may
be associated with early neurological deterioration in patients with
pontine infarction [ J | . Cerebrovasc Dis, 2022, 51 (5) : 594-
599. DOI: 10.1159/000522142.

[13] ZHOU Y M, PAN Y S, YAN HY, et al. Triglyceride glucose
index and prognosis of patients with ischemic stroke [ J ] . Front
Neurol, 2020, 11: 456.DOI: 10.3389/fneur.2020.00456.

[14] LEEM, KIM C H, KIM Y, et al. High triglyceride glucose index

(e

Chinese General Practice
December 2023, Vol.26 No.35

is associated with poor outcomes in ischemic stroke patients after
reperfusion therapy [ J ] . Cerebrovasc Dis, 2021, 50 (6) :
691-699. DOI: 10.1159/000516950.

[ 15] MUNIYAPPA R, SOWERS J R. Role of insulin resistance in

endothelial dysfunction [ J1.Rev Endocr Metab Disord, 2013, 14
(1) : 5-12.DOI: 10.1007/s11154-012-9229~1.

[16 ] SOND H, LEEH S, LEEY J, et al. Comparison of triglyceride—
glucose index and HOMA-IR for predicting prevalence and incidence
of metabolic syndrome [ J ] . Nutr Metab Cardiovasc Dis, 2022,
32 (3) : 596-604. DOI: 10.1016/j.numecd.2021.11.017.

[17] LUO P, CAO Y Q, LI PZ, etal TyG index performs better
than HOMA-IR in Chinese type 2 diabetes mellitus with a BMI 35
kg/m’: a hyperglycemic clamp validated study [ J ] . Medicina,
2022, 58 (7) : 876.DOI: 10.3390/medicina58070876.

[18] LIU H B, LIU K, ZHANG K, et al. Early neurological
deterioration in patients with acute ischemic stroke: a prospective
multicenter cohort study [ J ] . Ther Adv Neurol Disord, 2023,
16: 17562864221147743. DOL: 10.1177/17562864221147743.

[19] WANG F, HAN L L, HU D Y. Fasting insulin, insulin resistance
and risk of hypertension in the general population: a meta—
analysis [ J ] . Clin Chim Acta, 2017, 464: 57-63. DOI:
10.1016/j.cca.2016.11.009.

[20] MIAO M Y, ZHOU G, BAO A R, et al. Triglyceride—glucose
index and common carotid artery intima—media thickness in patients
with ischemic stroke [ ] ] . Cardiovase Diabetol, 2022, 21 (1) :
43.DOI: 10.1186/s12933-022-01472-1.

[21] DUAN Z W, SUN W, LIU W H, et al. Acute diffusion—weighted
imaging lesion patterns predict progressive small subcortical infarct
in the perforator territory of the middle cerebral artery [ J ] . Int J
Stroke, 2015, 10 (2) : 207-212.DOI: 10.1111/ijs.12352.

[22] NAM K W, KANG M K, JEONG H Y, et al. Triglyceride—
glucose index is associated with early neurological deterioration in
single subcortical infarction: early prognosis in single subcortical
infarctions [J] . Int J Stroke, 2021, 16 (8) : 944-952. DOI:
10.1177/1747493020984069.

[23]XUYY, JINGJ, ZHANG Y J, et al. Prognosis and antiplatelet
therapy of small single subcortical infarcts in penetrating artery
territory: a post hoc analysis of the Third China National Stroke
Registry [ J ] . BMJ Neurol Open, 2022, 4 (1) : e000267.
DOI: 10.1136/bmjno—-2022-000267.

[24 ] ZHANG K, LIU H B, ZONG C, et al. Lesion location predicts
early neurological deterioration in single subcortical infarction [ ] ] .
Curr Neurovasc Res, 2022, 19 (5) : 487-494. DOT: 10.2174/1
567202620666221125123008.

Uik F Y. 2023-03-09; &[T HIY): 2023-06-24 )
(ASCHhft . )





