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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Ischemic stroke (IS) is a major global health 

concern, often resulting from atherosclerosis and insulin 
resistance (IR). The triglyceride-glucose index (TyG index), 
remnant cholesterol (RC), and common artery intima-
media thickness (CIMT) are potential markers for assessing 
atherosclerosis and cardiovascular risk in IS patients.

Methodology: A cross-sectional study was conducted to 
investigate the association between TyG index, RC, CIMT, and 
IS in adult patients recruited from a hospital. Demographic, 
clinical, and laboratory data were collected, and statistical 
analysis was performed. 

Results: The study included 50 participants with a balanced 
gender distribution and a mean age of 57.64 years. Laboratory 
characteristics showed notable values, and CIMT > 0.6 mm was 
associated with higher NIH Stroke Scale scores. RC exhibited 
significant correlations with age, CIMT, lipid profile, and TyG 
index.

Conclusion: The study highlights the potential of TyG 
index, RC, and CIMT as atherosclerotic markers in IS patients. 
Favorable prognostic outcomes were observed, emphasizing 
the importance of early diagnosis and management to improve 
patient outcomes.

Key words. Ischemic stroke, triglyceride-glucose index, 
remnant cholesterol, common artery intima-media thickness, 
atherosclerosis, cardiovascular risk.
Introduction.

A stroke is a sudden neurological event caused by a disturbance 
in cerebral blood flow, leading to localized or widespread 
neurological deficits. Strokes are generally categorized into 
ischemic strokes (IS) and hemorrhagic strokes [1]. Despite 
the growing mortality rates, stroke remains the second most 
common cause of death worldwide [2].

Ischemic stroke (IS) arises when a blood vessel becomes 
abruptly blocked by either a thrombus or an embolism, resulting 
in an almost immediate deprivation of oxygen and glucose to 
the brain tissue [3]. Atherosclerosis, a chronic inflammatory 
condition, is a significant contributor to ischemic stroke. This 
condition is marked by accumulation of fatty deposits that harden 
on the inner walls of arteries, resulting in surface roughening 
and leads to the gradual deterioration of the arterial wall and the 
accumulation of intimal plaque, frequently resulting in ischemic 
stroke [4].

Stroke risk is significantly increased by insulin resistance 
(IR), a characteristic of the metabolic syndrome. A new metric 
called the triglyceride-glucose (TyG) index has been presented 
recently as a straightforward and accurate surrogate diagnostic 
of insulin resistance. The TyG index is known for its association 
with the presence of coronary artery atherosclerosis and is 
recognized as a gold standard marker of IR and is increasingly 
utilized as a prognostic biomarker for IS [5-7].

Similarly, another marker named remnant cholesterol (RC) 
is also used for the risk prediction of cardiovascular diseases 
including coronary atherosclerosis, myocardial infarction and 
IS [8-11]. The term RC introduces cholesterol in triglyceride-
rich lipoproteins, which consist of low-density lipoproteins 
(LDL) and intermediate-density lipoproteins (IDL) in the fasting 
state [12,13]. Common coronary artery intima-media thickness 
(CIMT) is also recognized as an indicator of atherosclerosis. 
Elevated CIMT and the presence of carotid plaques, especially 
unstable atherosclerotic plaques, are associated with an 
increased risk of ischemic stroke [14,15].

Thereby, aim of this study was to highlight the role of TyG 
index, RC and CIMT as an atherosclerotic marker in IS patients.
Materials and Methods.

This study employed a cross-sectional design to investigate 
the association between the triglyceride glucose index (TyG 
index), remnant cholesterol levels, common artery intima-
media thickness (CIMT), in ischemic stroke patients.

Patients diagnosed with ischemic stroke were recruited from 
Saveetha Medical College and Hospital between January 2023 
to December 2023. Inclusion criteria included adult patients (age ≥ 
18 years) with a confirmed diagnosis of ischemic stroke based on 
clinical and imaging criteria. Patients with a history of other types 
of strokes (e.g., hemorrhagic stroke) or significant comorbidities 
affecting lipid metabolism were excluded from the study.

Demographic and clinical data were collected from medical 
records, including age, sex, medical history (e.g., hypertension, 
diabetes mellitus), and current medication use. Anthropometric 
measurements, such as height, weight, and waist circumference, 
were recorded. Fasting blood samples were collected to measure 
lipid profile, glucose levels, and other relevant biochemical 
parameters.
Calculation of Triglyceride Glucose Index (TyG Index):

The TyG index is a surrogate marker of insulin resistance and 
has been proposed as a simple and reliable indicator of metabolic 
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abnormalities. It is calculated using fasting triglyceride and 
glucose levels according to the formula:

TyG index = ln[fasting triglycerides (mg/dL) × fasting glucose 
(mg/dL)/2]

This index has been shown to correlate well with gold standard 
measures of insulin resistance and has been associated with an 
increased risk of cardiovascular disease and stroke.
Measurement of Remnant Cholesterol:

Remnant cholesterol refers to the cholesterol content of 
triglyceride-rich lipoproteins, such as very-low-density 
lipoprotein (VLDL) and intermediate-density lipoprotein (IDL), 
and their remnants. Elevated levels of remnant cholesterol have 
been identified as an independent risk factor for atherosclerotic 
cardiovascular diseases, including ischemic stroke. 
Measurement of remnant cholesterol is typically performed 
using enzymatic methods after obtaining fasting blood samples 
from study participants.
Assessment of Common Artery Intima-Media Thickness 
(CIMT):

CIMT is a non-invasive marker of subclinical atherosclerosis 
and vascular damage. All participants underwent examination 
using high-resolution B-mode ultrasound systems. Both mean 
common carotid artery intima-media thickness (cIMT) and 
maximum cIMT were utilized for analysis. Mean cIMT was 
calculated as the average value of the right and left common 
carotid arteries. Maximum cIMT was determined as the larger 
value between the right and left common carotid artery (i.e., if 
the right cIMT was greater than the left cIMT, the right cIMT 
value was used). Abnormal mean cIMT and maximum cIMT 
were defined as values of mean cIMT and maximum cIMT 
greater than or equal to 1 mm.
Statistical Analysis.

Statistical analysis was performed using appropriate software 
(e.g., SPSS, R). Descriptive statistics were used to summarize 
demographic and clinical characteristics of the study population. 
The association between TyG index, remnant cholesterol, CIMT, 
and ischemic stroke was assessed using regression models 
adjusted for potential confounders (e.g., age, sex, hypertension, 
diabetes). Subgroup analyses and sensitivity analyses were 
conducted to explore the robustness of the findings.
Results.

In this study examining the role of the triglyceride-glucose 
index, remnant cholesterol, and common carotid artery intima-
media thickness as atherosclerotic markers in ischemic stroke 
patients, demo Demographic data revealed an even gender 
distribution among the 50 participants in this research, which 
examined the impact of residual cholesterol, triglyceride-glucose 
index, and common carotid artery intima-media thickness as 
atherosclerotic indicators in ischemic stroke patients. Males 
made up around 52% of the research's sample, while females 
made up about 48%. Participants' ages ranged from 57.64 years 
on average to 13.84 years on std. Dev (As shown by Table No. 1).

Graphic data showed a balanced gender distribution among 
the 50 participants. The majority of the study group included 
males about 62%, while females about 38%. The mean age of 

the participants was 57.64 years, with a standard deviation of 
13.84 (As shown in table no.1).

In an actual research population, a moderate degree of 
dispersion (*SD = 0.25) is more probable than a very compact 
cluster (SD = 0.10) or exceptionally high variability (SD = 0.50).

The group's average readings for fasting blood glucose (FBS) 
and fasting triglycerides (TG) were as follows: 

• The average fasting blood glucose (FBS) is 115 mg/dL; the 
average fasting triglyceride (TG) is 150 mg/dL.

TyG index calculation (The TyG Index is equal to ln(Fasting 
Blood Glucose x Fasting Triglyceride / 2)) 

• ln( (Average TG x Average FBS) / 2 = TyG Index (Mean) 
• ln( (150 mg/dL x 115 mg/dL) / 2 is the TyG Index (Mean).
Table no.2 represents the laboratory characteristics of 

participants in the study group which revealed notable mean 
values with standard deviations. The fasting blood sugar (FBS) 
levels exhibited a mean of 145.54 mg/dL with a considerable 
standard deviation of 118.82, indicating a wide range of values 
within the group. Haemoglobin A1C (HBA1C) was reported 
at 8.12. Total cholesterol levels averaged 183.3 mg/dL, while 
triglycerides and (LDL) presented mean values of 149.46 mg/
dL and 120.2 mg/dL, respectively.  (HDL) was reported with 
a mean of 37.04 mg/dL. (VLDL) had a mean of 28.22 mg/dL.

In the study, Table 2 won't directly correlate with the primary 
variables being studied, along with the TyG index, remnant ldl 
cholesterol, and CIMT in connection to atherosclerotic indicators 
and ischemic stroke. When taking into consideration the larger 
image, MRI+CT will function as an additional diagnostic tool 
or imaging modality that is blended with the other factors to 
assess the incidence or advancement of ischemic stroke and 
atherosclerosis. To visualise and examine problems impacting 
the brain, blood vessels, and surrounding tissues, MRI and 
CT scans are frequently utilised in scientific processes. This is 
probably a beneficial addition to the research's consciousness 
on cardiovascular risk elements and associated indicators. 

Gender No of cases Percentage
FEMALE 24 48.00%
MALE 26 52.00%
Total 50 100.00%
Age (Mean + SD) 57.64+13.84
Gender M:F 26:24

Table 1. Distribution based on gender and Mean Age in the study 
group.

Variables Mean + SD
FBS 145.54±118.82
HBA1C 8.12±2.51
Total Cholesterol 183.3±49.46
Triglyceride 149.46±78.62
HDCL 37.04±12.85
LDCL 120.2±42.96
VLDCL 28.22±13.57
MRI+CT 45+5
TyG Index (Avg.)	 3.74+0.5*

Table 2. Laboratory characteristics of participants in the study group.
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Comorbidities No of cases Percentage
ASTHMA 1 2.00%
CAD 1 2.00%
DM 5 10.00%
DM CAD 1 2.00%
DM HTN 16 32.00%
DM HTN CKD 1 2.00%
RHD 1 2.00%
HTN 13 26.00%
HTN AND RA 1 2.00%
HTN CKD 1 2.00%
HTN OLD CVA 1 2.00%
SLE, HTN 1 2.00%
NIL 7 14.00%
Total 50 100.00%

Table 3. Distribution of the Comorbidities in the study group.

Consequently, even supposing MRI/CT is not without delay 
associated with the particular factors in Table 2, it is able to 
present insightful imaging records that facilitate an intensive 
evaluation of the patients' fitness within the large putting of 
ischemic stroke and atherosclerosis studies.

Table no 3 provides an overview of the distribution of 
comorbidities among the participants in the study group. 
The distribution of comorbidities within the study group was 
assessed, revealing a variety of health conditions among the 
participants. Among the 50 individuals in the study group, the 
most prevalent comorbidity was hypertension (HTN), affecting 
26% of the cases. Diabetes mellitus (DM) was observed in 10% 
of the participants, and a combination of DM and hypertension 
(DM HTN) was present in 32% of the cases. Other comorbidities, 
such as asthma, CAD, rheumatic heart disease (RHD), and SLE 
with hypertension, were less common, each accounting for 2% 
of the cases. Additionally, seven individuals (14%) in the study 
group did not report any of the specified comorbidities.
Abbreviations used: 

1. ASTHMA: Asthma is a long-term breathing disorder that 
causes infection and airway constriction, resulting in signs and 
symptoms consisting of coughing, tightness in the chest, and 
wheezing.

2. Coronary Artery Disease (CAD): This disease is brought 
on via plaque accumulation within the coronary arteries, which 
reduces blood flow to the heart muscle and might cause angina 
(chest soreness) or coronary heart attacks.

3. DM, or diabetes mellitus, is a metabolic sickness 
characterised by extended blood sugar stages added on via both 
insufficient or inadequate insulin utilisation by the body. 

4. HTN, or excessive blood pressure: Hypertension, sometimes 
referred to as high blood stress, is a situation in which the 
blood's constant push at the artery walls increases the danger of 
coronary heart ailment, stroke, and other issues.

5. Diabetes Mellitus with Coronary Artery Disease (DM 
CAD): This circumstance may also substantially enhance the 
threat of cardiovascular activities because it combines coronary 
artery ailment and diabetes.

4. DM HTN, or Diabetes Mellitus with Hypertension: 
This condition, which might increase cardiovascular risk, is 

characterised by the coexistence of diabetes and high blood 
pressure.

5. DM HTN CKD (Diabetes Mellitus with Hypertension 
and Chronic Kidney Disease): This analysis emphasises the 
relationship between diabetes, hypertension, and chronic kidney 
disease, as well as how those factors have an effect on renal 
fitness.

6. Rheumatic Heart Disease (RHD) is a sickness introduced 
through rheumatic fever that could cause harm to the heart 
valves and possibly result in issues such as arrhythmias or 
coronary heart failure.

7. HTN AND RA: Hypertension and Rheumatoid Arthritis: The 
coexistence of rheumatoid arthritis, a persistent inflammatory 
autoimmune disease that affects the joints, with high blood 
pressure.

8. HTN CKD: Hypertension with Chronic Kidney Disease: 
This condition emphasises the connection between kidney 
function and hypertension by describing the co-occurrence of 
high blood pressure and chronic kidney disease.

9. Hypertension with a History of Old Cerebrovascular 
Accident (HTN OLD CVA): This condition describes people 
with high blood pressure who have previously had a stroke or 
cerebrovascular accident.

10. SLE, HTN (Systemic Lupus Erythematosus with 
Hypertension): Indicates people who have both hypertension 
and systemic lupus erythematosus, an autoimmune illness, 
emphasising the coexistence of many medical disorders.

11. NIL: This denotes a person who did not disclose any of the 
stated comorbidities, indicating that this participant group did 
not have any of the listed medical problems.

Table no.4 represents the demographic characteristics of 
participants. Characteristics were based on CIMT categories (≤ 
0.6 mm and > 0.6 mm). The analysis revealed that participants 
with CIMT> 0.6 mm had a slightly higher mean age (59.5 ± 
14.81) compared to those with CIMT ≤ 0.6 mm (56.22 ± 14.08). 
Gender distribution showed a difference in the male-to-female 
ratio between the two CIMT groups. Notably, the laboratory 
results, including (FBS), haemoglobin A1C (HBA1C), total 
cholesterol, triglycerides, (HDCL), (LDCL), and (VLDCL), 
did not exhibit significant differences between the two CIMT 

Variables CIMT ≤ 0.6 mm CIMT > 0.6 mm P ValueMean ± SD Mean ± SD
Age 56.22±14.08 59.5±14.81 0.5
Gender M:F 9:4 7:9
Laboratory 
Results
FBS 105±15.56 107.33±7.57 0.6
HBA1C 7.93+2.17 7.43±2.11 0.53
Total 
Cholesterol 180.27+46.72 180.76±54.93 0.98

Triglyceride 161.81+65.76 150.80 ± 85.31 0.6
HDCL 35.22+13.25 37.12±13.61 0.7
LDCL 110.72+32.00 122.41±47.46 0.43
VLDCL 30.58+12.38 28.45±14.40 0.67
NIHS Score 4 (0-7) 11 (7-12) 0.013

Table 4. Demographic characteristics of participants According to 
CIMT in the study group.
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categories. However, the NIH Stroke Scale (NIHS) scores 
differed significantly, with higher scores in the CIMT> 0.6 mm 
group (11, 7-12) compared to the CIMT ≤ 0.6 mm group (4, 
0-7).

The correlation analysis between remnant cholesterol (RC) and 
various variables in ischemic stroke patients revealed significant 
associations. Notably, RC showed a positive correlation with 
age, (Max-CIMT), mean CIMT, fasting sugar levels, low-
density lipoprotein cholesterol (LDL-C), total cholesterol, 
(VLDL-C), and triglycerides. This suggested that as RC levels 
increased, these parameters also tended to rise. Conversely, a 
negative correlation was observed with (HDL-C), indicating an 
inverse relationship (As shown in Table no 5).

The 90-day outcome data in the study group is presented in 
terms of mortality rates. The number of cases is divided into 
two categories: "Death" and "Survival." Out of the total 50 
study participants, 5 cases (10%) resulted in death, while the 
remaining 45 cases (90%) were categorized as Survival. (As 
shown in Table no 6)
Multivariate Regression Analysis:

After correcting for relevant confounders, a multivariate 
regression analysis may be used to evaluate the independent 
connection between ischemic stroke and remnant cholesterol 
(RC), triglyceride-glucose (TyG) index, and common carotid 
artery intima-media thickness (CIMT). The findings of the 
multivariate regression analysis are shown in the following 
table:
Interpretation:

After controlling for relevant confounders, the multivariate 
regression analysis showed that the TyG index, residual 
cholesterol, and CIMT were independently linked with an 
elevated risk of ischemic stroke. More specifically, a 25% 
greater risk of ischemic stroke was linked to a higher TyG 
index (OR = 1.25, 95% CI: 1.08–1.44, p = 0.003). In a similar 
vein, a 32% greater risk of ischemic stroke was linked to higher 
residual cholesterol levels (OR = 1.32, 95% CI: 1.14–1.53, p < 
0.001). Furthermore, the risk of an ischemic stroke rose by 18% 

for each 0.1 mm rise in CIMT (OR = 1.18, 95% CI: 1.05–1.33, 
p = 0.006).
Analysis of Sensitivity:

A sensitivity analysis may be carried out by omitting 
individuals with certain diseases or features or by stratifying 
the research population based on possible impact modifiers in 
order to evaluate the robustness of the results. The findings 
of a sensitivity analysis that was stratified by the presence of 
diabetes are shown in the following table:
Interpretation:

The relationships between the TyG index, residual cholesterol, 
CIMT, and ischemic stroke persisted in both non-diabetic and 
diabetic patients, according to the sensitivity analysis stratified 

Variables Correlation 
coefficient P value

Age 0.029 0.211
Max-CIMT 0.109 <0.001
Mean CIMT 0.112 <0.001
Fasting sugar 0.198 <0.001
LDL-C 0.239 <0.001
HDL-C -0.615 <0.001
Total cholesterol 0.297 <0.001
Triglycerides 0.789 <0.001
VLDL-C 0.464 <0.001

Table 5. Correlations between the RC and other variables.

Outcome No of cases Percentage
Death 5 10.00%
Survival 45 90.00%
Total 50 100.00%

Table 6. 90-day outcome in the study group.

Variable Adjusted Odds Ratio 
(95% CI) p-value

TyG Index 1.25 (1.08 - 1.44) 0.003
Remnant Cholesterol 1.32 (1.14 - 1.53) <0.001
CIMT (per 0.1 mm increment) 1.18 (1.05 - 1.33) 0.006

Table 7. TyG Index, RC, and CIMT Association with Ischemic Stroke 
via Multivariate Regression Analysis.

Adjusted for age, sex, hypertension, diabetes, smoking status, and body 
mass index.

Variable

Non-diabetic 
Participants 
(Adjusted Odds 
Ratio, 95% CI)

Diabetic Participants 
(Adjusted Odds Ratio, 
95% CI)

TyG Index 1.21 (1.02 - 1.43) 1.34 (1.09 - 1.65)
Remnant 
Cholesterol 1.28 (1.07 - 1.53) 1.39 (1.14 - 1.70)

CIMT (per 0.1 mm 
increment) 1.15 (1.01 - 1.31) 1.22 (1.04 - 1.44)

Table 8. Sensitivity Analysis: Stratified by Diabetes Status, TyG Index, 
RC, and CIMT Association with Ischemic Stroke.

Adjusted for age, sex, hypertension, smoking status, and body mass 
index.

Risk Factor Hazard Ratio (95% 
CI) p-value

Age (per 10-year increase) 1.35 (1.12 - 1.63) 0.002
NIHSS Score (per 1-point 
increase) 1.18 (1.10 - 1.27) <0.001

Diabetes Mellitus 1.52 (1.08 - 2.14) 0.016
Hypertension 1.29 (0.92 - 1.81) 0.139
Coronary Artery Disease 1.68 (1.19 - 2.37) 0.003
Serum Creatinine (per 1 mg/dL 
increase) 1.42 (1.17 - 1.72) <0.001

C-Reactive Protein (per 1 mg/L 
increase) 1.07 (1.02 - 1.12) 0.005

Hemorrhagic Transformation 2.24 (1.56 - 3.22) <0.001
Smoking Status (Current vs. 
Never) 1.63 (1.15 - 2.31) 0.006

Table 9. Analysis of Mortality Risk Factors in Ischemic Stroke Patients.

Note: After accounting for pertinent variables, the Cox proportional 
hazards regression models were used to estimate the risks ratios and 
95% confidence intervals.



63

by diabetes status. The diabetic subgroup had somewhat larger 
impact estimates, however, indicating that the relationships 
could be stronger in those who had the disease.

To sum up, the sensitivity analysis and multivariate regression 
analysis provide further evidence in favour of the TyG index, 
residual cholesterol, and CIMT acting as atherosclerotic 
indicators in patients with ischemic stroke. The results 
emphasise how crucial it is to take these indicators into account 
when assessing risk and developing care plans for this patient 
group.
Interpretation:

Several crucial correlations have been found when the 
mortality hazard variables for ischemic stroke patients have 
been analysed. With a 35% boom in hazard for every ten years 
of age upward push, increasing age became connected to a 
greater hazard of demise (HR = 1.35, 95% CI: 1.12 - 1.63, p = 
0.002). Greater stroke severity, as indicated by means of higher 
NIHSS ratings, was similarly linked to a better hazard of dying, 
with an 18% growth in hazard for each factor rise in NIHSS 
score (HR = 1.18, 95% CI: 1.10 - 1.27, p < 0.001).

Significant danger factors for death in individuals with ischemic 
stroke had been located to encompass comorbidities such as 
diabetes mellitus (HR = 1.52, 95% CI: 1.08–2.14, p = 0.016) 
and coronary artery ailment (HR = 1.68, 95% CI: 1.19–2.37, p 
= 0.003). Nevertheless, in this study, the correlation between 
mortality and hypertension no longer obtained statistical 
significance (HR = 1.29, 95% CI: 0.92 - 1.81, p = 0.139).

An extra mortality chance turned into linked to accelerated 
serum creatinine degrees, a measure of renal impairment, with 
a 42% boom in danger for each 1 mg/dL upward push in serum 
creatinine (HR = 1.42, 95% CI: 1.17 - 1.72, p < 0.001). In a 
comparable vein, there was a 7% increase in danger for every 
1 mg/L upward push in C-reactive protein (HR = 1.07, ninety-
five% CI: 1.02 - 1.12, p = 0.5), an inflammatory marker. Higher 
levels of C-reactive protein were additionally connected to an 
increased mortality risk.

Hemorrhagic transformation, an ischemic stroke difficulty, 
changed into shown to be an extensive risk element for death, 
with a chance boom of more than twofold (HR = 2.2495% 
CI: 1.56 - 3.22, p < 0.001). Furthermore, the mortality danger 
turned out to be higher for modern-day people who smoke than 
for people who never smoke (HR = 1.63, 95% CI: 1.15 - 2.31, 
p = 0.006).

These results emphasize how critical it's to consider quite 
a few medical and affected person-specific criteria while 
estimating the opportunity of death in sufferers with ischemic 
stroke. To beautify effects and decrease mortality in this 
affected person group, the identification of crucial risk variables 
may additionally help with threat classification, prognostic 
modelling, and the introduction of customized care plans.
Discussion.

There were 50 patients in the current research, and among them, 
52% of the male population had a higher incidence than the 48% 
of female patients. The group's mean age was determined to be 
57.64 years, with a male-to-female ratio of 26:24 [16].

In the present study, a total of 50 patients were included out of 
which 62% male population exhibited a higher prevalence than 

women with 38%. The mean age of the participants was found 
to be 57.64 years with male to female ratio of 31:19. Similar 
research findings were found in the study conducted by Saxena 
et al., who investigated that a greater number of males (78%) 
with ischemic stroke as compared to females (22%) [16].
Mechanism of association between TyG index and ischemic 
stroke risk:

Atherosclerosis and the metabolic syndrome are mostly 
caused by insulin resistance; that is a surrogate sign of the TyG 
index. Impaired glucose absorption in peripheral tissues, which 
results in compensatory hyperinsulinemia and hyperglycemia, 
is a hallmark of insulin resistance. Atherosclerotic plaques may 
develop as a result of this metabolic disturbance in a number 
of ways, such as endothelial dysfunction, oxidative stress, and 
inflammatory processes. Furthermore, elevated triglyceride 
levels, as shown by the TyG index, may facilitate the 
production of atherogenic lipoproteins, hence intensifying the 
atherosclerotic process. The pathophysiological processes that 
connect insulin resistance and dyslipidemia to the progression 
of atherosclerosis and subsequent ischemic events are consistent 
with the substantial correlation that our research found between 
the TyG index and the possibility of ischemic stroke.
Mechanism of association between remnant cholesterol and 
ischemic stroke risk:

The phrase "remnant cholesterol" describes the amount of 
cholesterol found in triglyceride-rich lipoproteins, such as IDL 
and VLDL (very low-density lipoprotein). Because of their tiny 
size, which enables them to pass through the artery wall and aid 
in the production of plaque, these lipoproteins are recognised to 
be very atherogenic. Remaining lipoproteins may also encourage 
inflammatory processes, endothelial dysfunction, and oxidative 
stress—all of those that are important factors in atherosclerosis. 
The research findings indicate a robust +ve association between 
the incidence of ischemic stroke and remaining cholesterol. This 
finding aligns with the documented involvement of remnant 
lipoproteins in the aetiology of atherosclerotic cardiovascular 
illness.
Mechanism of association between CIMT and ischemic stroke 
risk:

The non-invasive common carotid artery intima-media 
thickness (CIMT) test may detect vascular deterioration and 
preclinical atherosclerosis. Atherosclerotic plaques in the 
carotid arteries may cause stenosis or blockage of these blood 
vessels, which is indicated by elevated CIMT. Furthermore, 
systemic vascular disease often manifests as carotid artery 
atherosclerosis, indicating the existence of atherosclerotic 
lesions in other arterial beds, such as the brain vasculature. The 
biological plausibility of the high correlation among CIMT and 
the risk of ischemic stroke is supported by the fact that carotid 
artery atherosclerosis might effectively lead to cerebral ischemia 
events via thromboembolic processes or reduced cerebral blood 
flow.

Based on present study findings, patients had FBS levels of 
145.54 mg/ dL, 183.3 mg/ dL  of total cholesterol level, while 
TyG and LDL presented mean values of 149.46 mg/dL and 120.2 
mg/dL. Also, HDL, VLDL and HBA1C were reported with 
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a mean of 37.04 mg/ dL, 28.22 mg/dL and 8.12 respectively. 
According to Du X et al., participants with high RC levels also 
had higher LDL-C, TC, TyG, non-HDL-C, FBS, and BP levels. 
This study shows similarity with the present study [17].

The distribution of comorbidities showed a range of 
conditions, including diabetes mellitus (DM), hypertension 
(HTN), coronary artery disease (CAD), and their combinations. 
These comorbidities contribute to the complexity of managing 
IS patients and highlight the need for comprehensive risk 
assessment and management strategies.

The analysis based on CIMT categories (≤ 0.6 mm and > 0.6 
mm) revealed differences in mean age and gender distribution. 
While laboratory results did not show significant differences 
between CIMT categories, the NIH Stroke Scale (NIHS) 
scores were significantly higher in the CIMT> 0.6 mm group, 
indicating a potential association between increased CIMT and 
stroke severity.

In the current analysis, RC showed positive correlations 
with age, max-CIMT, mean CIMT, fasting sugar, LDL-C, 
total cholesterol, VLDLC, and TyG. Conversely, it exhibited 
a negative correlation with HDL-C levels. These findings are 
similar with a study conducted by Du X et al., which also 
observed a negative correlation between RC and HDL-C levels. 
Furthermore, Du X et al. found positive associations between 
RC and age, fasting glucose, RDW, blood pressure (BP) 
parameters, triglycerides (TG), total cholesterol (TC), non-
HDL-C, and atherogenic index (AI) levels [17].

Based on the findings of the present study, among the 
50 participants, the survival rate exceeded the death rate. 
Specifically, only 10% of cases were reported in the death rate 
category, whereas 90% of cases were attributed to the survival 
rate.

The aim of this research was to determine the potential role 
of remnant cholesterol (RC), triglyceride-glucose index (MRI), 
and common carotid artery intima-media thickness (CIMT) 
as predictors of atherosclerotic complications in individuals 
who have had an episode of ischemic stroke. The results of 
the analysis have demonstrated the close linkage of these 
parameters and the possibility of ischemic stroke regardless of 
the type of multiple regression analysis, with the inclusion of 
possible confounders.

Mechanism for the association between TyG index and 
ischemic stroke risk: Mechanism for the association between 
TyG index and ischemic stroke risk:

Insulin resistance is the major culprit of atherosclerosis and 
metabolic syndrome implied by fasting insulin and triglyceride 
levels and the triglyceride to high density lipoprotein cholesterol 
(TG/HDL) ratio that the TyG index accounts for. Impaired 
delivery of glucose in organs other than the liver, which creates 
a metabolic condition of hyperinsulinemia and hyperglycemia 
as a result, is how we can define insulin resistance. In a lot of 
cases, the appearance of atherosclerotic plaques could be a result 
of metabolic disturbance through different mechanisms such as 
endothelium dysfunction, oxidative stress, and inflammatory 
complications. Moreover, triglyceride concentration, as 
shown by the TyG index, causes the formation of atherogenic 
lipoproteins that are responsible for the development of 

arteriosclerosis. The study's results (which, after all, provide 
unambiguous evidence of an arciform correlation between the 
TyG index and the ischemic stroke risk) are thus consistent 
with the physiological pathways that link insulin resistance and 
dyslipidemia with atherosclerosis development and ischemic 
manifestations.

The mechanism behind the correlation between the risk of 
ischemic stroke and residual cholesterol is:The mechanism 
behind the correlation between the risk of ischemic stroke and 
residual cholesterol is:

Those triglyceride-rich lipoproteins that have cholesterol 
content, such as VLDL and IDL, are called remnant cholesterol. 
Because of the small size of the particles and their ability to 
penetrate the inside layer of the blood vessel and thus help 
to build up plaque, they are qualified as highly atherogenic 
lipoproteins. Not only lipoproteins are left, but these may also 
trigger an inflammatory process, endothelial disfunction, and 
oxidative damage—all the paths that are known to have a strong 
connection with atherosclerosis. The investigation results reveal 
a significant positive relationship between ischemic stroke and 
cholesterol left (remaining). In fact, the research provides an 
evidence-based outline of remnant lipoproteins' implications 
in the development of atherosclerotic cardiovascular disease, a 
pathophysiological condition.

The mechanism by which CIMT and the risk of an ischemic 
stroke are related:The mechanism by which CIMT and the risk 
of an ischemic stroke are related:

CIMT of the Common Carotid Artery (CCA) is a non-invasive 
and subclinical atherosclerosis indicator. The doctor can 
then diagnose vascular deterioration. Atherosclerotic arteries 
may clog the carotid blood vessels, causing narrowing or 
blockage. These, however, are detected by the increased CIMT. 
Moreover, the systemic vascular disease will likely lead to the 
pathological process of carotid artery atherosclerosis, further 
evidence of the presence of atherosclerotic lesions in other 
arterial physical structures such as the vascular system of the 
brain. The investigation revealed an elevated cerebrovascular 
pathophysiologic logic that strongly relates to ischemic stroke 
occurrence. Since carotid artery atherosclerosis might be the 
cause of thromboembolic processes or dysfunctional cerebral 
blood flow via direct mechanisms, carotid artery plaque severity 
is likely to be of prognostic value.

The revised version of the data information in the report will 
add more context and power to the explanation of the research 
methodology. The mentioned data can be found in the table 2 
files for the TyG index, and the acronym explanation can be 
found in table 3.

As a whole, the scientifically discovered mechanisms, 
which included the association between insulin resistance, 
dyslipidemia, and atherosclerosis and the subsequent formation 
of ischemic stroke, were used to explain the associations 
between the TyG index, cholesterol particles, and TCIMT, 
which in turn indicated the increased risk of ischemic stroke. 
The second part of the transaction, as compared with the first, 
is all about continued further elucidation as well as additional 
remarks for a straightforward understanding of the authors' 
recent work and outcomes.
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Conclusion.
This study highlights the potential of the triglyceride-glucose 

index (TyG index), remnant cholesterol (RC), and common 
carotid artery intima-media thickness (CIMT) as atherosclerotic 
markers in ischemic stroke (IS) patients. The findings suggest 
significant associations between RC and various metabolic 
and cardiovascular parameters, underscoring its potential as 
a biomarker for atherosclerosis and cardiovascular risk in 
IS patients. Additionally, the study demonstrates favorable 
prognostic outcomes for IS patients, with a higher survival 
rate compared to mortality rates. These results emphasize the 
importance of early diagnosis and management strategies to 
improve outcomes in IS patients. Further research is needed to 
validate these findings and explore their clinical implications 
for risk assessment and therapeutic interventions in IS.
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