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ABSTRACT 
Background: Acute ischemic stroke (AIS) remains a leading cause of mortality and long-term disability 
worldwide. The Atherogenic Index of Plasma (AIP), calculated as log₁₀(triglycerides/HDL-cholesterol), has 
emerged as a reliable marker of atherogenic dyslipidemia and cardiovascular risk. However, its relationship with 
clinical stroke severity measured by the National Institutes of Health Stroke Scale (NIHSS) requires further 
elucidation. 
Methods: This hospital-based observational cross-sectional study enrolled 100 patients diagnosed with acute 
ischemic stroke confirmed by CT or MRI. Patients were admitted within 72 hours of symptom onset. Stroke 
severity was assessed using the NIHSS at admission. Fasting lipid profiles were analyzed to calculate AIP values. 
Correlation between AIP and NIHSS scores was assessed using Pearson's correlation analysis, with p < 0.05 
considered statistically significant. 
Results: The mean age of participants was 62.4 ± 11.3 years, with male predominance (64%). Hypertension (56%) 
and diabetes mellitus (38%) were the most prevalent risk factors. The mean AIP value was 0.19 ± 0.12, with 44% 
of patients classified in the high-risk AIP category (>0.21). Moderate stroke severity (NIHSS 5–15) was observed 
in 46% of patients. Pearson's correlation analysis revealed a statistically significant positive correlation between 
AIP and NIHSS score (r = 0.42, p = 0.001). Patients with high AIP levels demonstrated a greater proportion of 
moderate to severe stroke compared with those in lower AIP categories. 
Conclusion: A significant positive correlation exists between the Atherogenic Index of Plasma and NIH Stroke 
Scale score in acute ischemic stroke patients. Elevated AIP values are associated with greater neurological 
impairment at presentation. AIP may serve as a simple, cost-effective biochemical marker for early risk 
stratification in AIS patients. 
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INTRODUCTION 
Stroke constitutes one of the foremost causes of 
mortality and long-term disability globally, 
representing a major public health challenge with 
substantial socioeconomic implications [1]. Among 
stroke subtypes, acute ischemic stroke (AIS) 
accounts for approximately 80–85% of all 
cerebrovascular events and results from sudden 
interruption of cerebral blood flow due to 
thrombotic or embolic arterial occlusion [2]. The 
global burden of ischemic stroke has increased 
substantially in recent decades, driven by aging 
populations, lifestyle modifications, and the 

escalating prevalence of vascular risk factors 
including hypertension, diabetes mellitus, 
dyslipidemia, and obesity [3]. Early identification of 
risk factors and reliable predictors of stroke severity 
is therefore essential for optimizing patient 
outcomes and mitigating morbidity and mortality. 
Atherosclerosis plays a pivotal role in the 
pathogenesis of ischemic stroke. The development 
and progression of atherosclerotic plaques within 
cerebral and extracranial arteries arise from complex 
interactions among lipid abnormalities, endothelial 
dysfunction, chronic inflammation, and metabolic 
disturbances [4]. Dyslipidemia—characterized by 
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elevated triglycerides (TG), increased low-density 
lipoprotein cholesterol (LDL-C), and reduced high-
density lipoprotein cholesterol (HDL-C)—is a well-
established modifiable risk factor for atherosclerosis 
and subsequent cerebrovascular events [5]. These 
lipid derangements contribute to atheromatous 
plaque formation, which may obstruct blood flow or 
undergo rupture, precipitating thrombus formation 
and cerebral infarction. 
Conventional lipid parameters measured 
individually provide limited insight into the overall 
atherogenic milieu. In recent years, increasing 
attention has been directed toward composite lipid 
indices that more accurately reflect the balance 
between atherogenic and protective lipoproteins [6]. 
The Atherogenic Index of Plasma (AIP), calculated 
as the logarithmic ratio of triglycerides to high-
density lipoprotein cholesterol [log₁₀(TG/HDL-C)], 
has been proposed as a reliable and practical marker 
of atherogenic dyslipidemia [7]. Unlike isolated 
lipid measurements, AIP integrates the dynamic 
interplay between triglycerides and HDL-C, thereby 
capturing the presence of small dense LDL particles 
and the comprehensive atherogenic potential of 
plasma lipids [8]. 
Several epidemiological investigations have 
demonstrated that elevated AIP is strongly 
associated with various cardiovascular and 
metabolic disorders, including coronary artery 
disease, metabolic syndrome, and insulin resistance 
[7]. A recent systematic review and meta-analysis 
encompassing 51 observational studies confirmed 
that higher AIP levels are associated with increased 
coronary artery disease risk, greater angiographic 
severity, and poorer clinical prognosis [22]. In the 
context of cerebrovascular disease, population-
based studies have reported a significant positive 
association between higher AIP categories and 
stroke prevalence, with risk escalating progressively 
across AIP tertiles [2]. 
In clinical practice, accurate assessment of stroke 
severity is fundamental for determining prognosis, 
guiding acute therapeutic decisions, and predicting 
functional recovery trajectories. The National 
Institutes of Health Stroke Scale (NIHSS) is among 
the most extensively validated and widely utilized 
instruments for quantifying neurological 
impairment in AIS patients [1]. The NIHSS 
evaluates multiple neurological domains, including 
level of consciousness, motor strength, sensory 
deficits, visual fields, language function, and 
coordination. Higher NIHSS scores denote greater 

neurological impairment and correlate robustly with 
larger infarct volumes, poorer functional outcomes, 
and increased mortality [3]. 
Emerging research has explored the relationship 
between lipid abnormalities and stroke severity. 
Several investigators have reported that lipid-related 
markers, including AIP, may influence both the 
clinical presentation and subsequent outcomes of 
ischemic stroke [8]. Studies examining AIP in 
cerebrovascular disease suggest that this index may 
be associated not only with stroke occurrence but 
also with initial severity and long-term prognosis 
[15]. For instance, research involving AIS patients 
has demonstrated that higher AIP values are 
significantly associated with adverse clinical 
outcomes and neurological deterioration [12]. 
Similarly, other investigations have reported that 
AIP independently predicts early neurological 
deterioration and may possess superior predictive 
value compared with traditional lipid parameters 
[12, 18]. 
Notwithstanding the growing body of evidence 
supporting the utility of AIP as a biomarker of 
vascular disease, limited research has specifically 
examined its direct relationship with clinical stroke 
severity as measured by the NIH Stroke Scale. 
Elucidating this relationship may provide valuable 
insights into the role of atherogenic dyslipidemia in 
shaping the initial clinical presentation of acute 
ischemic stroke. Moreover, identifying a simple, 
inexpensive, and readily obtainable biochemical 
marker that correlates with stroke severity could 
substantially aid clinicians in early risk stratification 
and individualized patient management. 
Therefore, the present study was undertaken to 
evaluate the correlation between the Atherogenic 
Index of Plasma and the National Institutes of Health 
Stroke Scale score in patients presenting with acute 
ischemic stroke. 
MATERIALS AND METHODS 
Study Design and Setting 
The present investigation was a hospital-based 
observational cross-sectional study conducted in the 
Department of Medicine/Neurology of a tertiary 
care teaching hospital. The study was carried out 
over a period of 12 months from January 2023 to 
December 2023. The primary objective was to 
evaluate the correlation between the Atherogenic 
Index of Plasma (AIP) and the National Institutes of 
Health Stroke Scale (NIHSS) score in patients 
diagnosed with acute ischemic stroke. 
Study Population 
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The study population comprised patients admitted to 
the hospital with a diagnosis of acute ischemic 
stroke. Diagnosis of ischemic stroke was confirmed 
based on comprehensive clinical examination and 
neuroimaging findings obtained through computed 
tomography (CT) scan or magnetic resonance 
imaging (MRI) of the brain. 
Sample Size 
A total of 100 patients with confirmed acute 
ischemic stroke who fulfilled the inclusion criteria 
were enrolled in the study. The sample size was 
determined based on feasibility considerations and 
the availability of eligible patients during the study 
period. 
Inclusion Criteria 
Patients fulfilling the following criteria were 
included: (1) aged 18 years and above; (2) diagnosis 
of acute ischemic stroke confirmed by CT or MRI; 
(3) admission within 72 hours of onset of stroke 
symptoms; and (4) provision of written informed 
consent to participate in the study. 
Exclusion Criteria 
Patients with the following conditions were 
excluded: (1) hemorrhagic stroke; (2) history of 
recurrent stroke; (3) current or recent use of lipid-
lowering medications such as statins or fibrates; (4) 
chronic liver disease or chronic kidney disease; (5) 
severe systemic illness or active inflammatory 
diseases; and (6) refusal to provide informed 
consent. 
Data Collection 
After obtaining written informed consent, detailed 
information was collected from all participants using 
a structured data collection form. The collected data 
encompassed demographic details (age, gender), 
clinical history (hypertension, diabetes mellitus, 
smoking status, alcohol consumption, and other 
vascular risk factors), physical examination 
findings, and neurological assessment. 
Neurological Assessment 
Stroke severity was assessed at the time of 
admission using the National Institutes of Health 
Stroke Scale (NIHSS). The NIHSS is a standardized 
scoring system utilized to quantify neurological 
impairment in stroke patients. The scale evaluates 
multiple neurological domains, including level of 
consciousness, motor function, sensory function, 
visual fields, language, and coordination. NIHSS 
scores range from 0 to 42, with higher scores 
indicating more severe neurological deficits. Based 
on NIHSS scores, stroke severity was categorized as 

mild (1–4), moderate (5–15), moderate to severe 
(16–20), or severe (>20). 
Laboratory Investigations 
Venous blood samples were collected from patients 
after admission following an overnight fast of at 
least 8 hours for biochemical analysis. Serum was 
separated by centrifugation and analyzed for lipid 
profile parameters using standard laboratory 
procedures. The following lipid parameters were 
measured: total cholesterol (TC), triglycerides (TG), 
high-density lipoprotein cholesterol (HDL-C), and 
low-density lipoprotein cholesterol (LDL-C). All 
biochemical analyses were performed using an 
automated clinical chemistry analyzer in the hospital 
laboratory according to standard protocols. 
Calculation of Atherogenic Index of Plasma 
The Atherogenic Index of Plasma (AIP) was 
calculated using the formula: AIP = 
log₁₀(Triglycerides / HDL-C), where triglycerides 
and HDL-cholesterol were expressed in mmol/L. 
AIP values were categorized according to 
established risk thresholds: low risk (<0.11), 
intermediate risk (0.11–0.21), and high risk (>0.21) 
[7, 9]. 
Statistical Analysis. The collected data were 
entered into a Microsoft Excel spreadsheet and 
analyzed using Statistical Package for Social 
Sciences (SPSS) version 26.0. Continuous variables 
were expressed as mean ± standard deviation (SD), 
while categorical variables were presented as 
frequency and percentage. The correlation between 
Atherogenic Index of Plasma and NIHSS score was 
assessed using Pearson’s correlation coefficient, 
with normality of data distribution confirmed by the 
Kolmogorov–Smirnov test. A p-value less than 0.05 
was considered statistically significant. 
Ethical Considerations 
The study protocol was reviewed and approved by 
the Institutional Ethics Committee (IEC) of the 
participating institution (Approval No. 
IEC/2023/045). Written informed consent was 
obtained from all participants or their legally 
authorized representatives before enrollment in the 
study. Confidentiality of patient information was 
maintained throughout the study, and all procedures 
were conducted in accordance with the Declaration 
of Helsinki. 
RESULTS 
A total of 100 patients diagnosed with acute 
ischemic stroke were enrolled in the present study 
and included in the final analysis. Demographic 
characteristics, clinical risk factors, lipid profile 
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parameters, Atherogenic Index of Plasma (AIP) 
values, and NIH Stroke Scale (NIHSS) scores were 
systematically analyzed to determine their 
interrelationships and associations with stroke 
severity. 
The demographic profile of the study population 
revealed that the majority of patients belonged to the 
older age groups, with the highest proportion 
observed in the 61–70 years age category (32%), 
followed by the 51–60 years age category (26%). 
The mean age of the study population was 62.4 ± 
11.3 years, consistent with the well-established 
epidemiological pattern of increasing stroke 
incidence with advancing age. Gender distribution 
demonstrated a clear male predominance, with 
males constituting 64% of the study population and 
females comprising 36%, yielding a male-to-female 
ratio of approximately 1.8:1. 
Analysis of vascular risk factors revealed that 
hypertension was the most prevalent comorbid 
condition, affecting 56% of the study population. 
Diabetes mellitus was documented in 38% of 
patients, while smoking and alcohol consumption 
were reported in 32% and 24% of participants, 
respectively. Dyslipidemia, defined according to 
standard clinical criteria, was present in 41% of the 
enrolled patients. The mean lipid profile values 
demonstrated elevated triglyceride levels (178.4 ± 
52.3 mg/dL) and reduced HDL cholesterol 
concentrations (39.6 ± 8.7 mg/dL), reflecting an 
unfavorable atherogenic lipid profile characteristic 
of the stroke population. Mean total cholesterol and 
LDL cholesterol levels were 201.6 ± 45.8 mg/dL and 
122.5 ± 34.2 mg/dL, respectively. 
Stroke severity assessment using the NIH Stroke 
Scale revealed that moderate stroke (NIHSS 5–15) 
was the most frequent category, observed in 46% of 
patients. Mild stroke (NIHSS 1–4) was documented 
in 24% of cases, moderate to severe stroke (NIHSS 
16–20) in 18% of cases, and severe stroke (NIHSS 
>20) in 12% of cases. The distribution of NIHSS 
scores indicates a substantial burden of moderate to 
severe neurological impairment in the study cohort. 
Analysis of AIP categories demonstrated that a 
considerable proportion of patients (44%) exhibited 
high-risk AIP values (>0.21), indicative of markedly 
elevated atherogenic potential. Intermediate-risk 
AIP values (0.11–0.21) were observed in 38% of 
patients, while low-risk values (<0.11) were 
documented in 18% of the study population. 
TABLE 1. BASELINE DEMOGRAPHIC AND 
CLINICAL CHARACTERISTICS 

STRATIFIED BY STROKE SEVERITY 
(NIHSS CATEGORY) 

Charact
eristic 

Mil
d 
Stro
ke 
(NI
HSS 
1–4) 
(n=2
4) 

Mode
rate 
Strok
e 
(NIH
SS 5–
15) 
(n=4
6) 

Mode
rate-
Sever
e 
(NIH
SS 
16–
20) 
(n=18
) 

Seve
re 
Stro
ke 
(NI
HSS 
>20) 
(n=1
2) 

p-
val
ue 

Age 
(years), 
mean ± 
SD 

58.2 
± 
10.8 

61.7 
± 
11.2 

65.4 ± 
11.9 

68.1 
± 
9.7 

0.0
21 

Male 
gender, 
n (%) 

13 
(54.
2) 

29 
(63.0) 

13 
(72.2) 

9 
(75.
0) 

0.0
42 

Hyperte
nsion, n 
(%) 

9 
(37.
5) 

25 
(54.3) 

13 
(72.2) 

9 
(75.
0) 

0.0
18 

Diabetes 
Mellitus, 
n (%) 

5 
(20.
8) 

16 
(34.8) 

10 
(55.6) 

7 
(58.
3) 

0.0
35 

Current 
Smoker, 
n (%) 

6 
(25.
0) 

13 
(28.3) 

8 
(44.4) 

5 
(41.
7) 

0.0
41 

SBP 
(mmHg)
, mean ± 
SD 

142.
5 ± 
21.3 

156.8 
± 
24.1 

168.2 
± 28.4 

172.
5 ± 
31.2 

<0.
001 

Fasting 
Glucose 
(mg/dL) 

112.
4 ± 
28.6 

128.6 
± 
36.2 

142.5 
± 41.8 

156.
3 ± 
48.5 

0.0
07 

 
INTERPRETATION  
Patients with greater stroke severity (higher NIHSS) 
were significantly older, more likely to be male, and 
had a higher prevalence of hypertension and 
diabetes mellitus (p<0.05 for all trends). Systolic 
blood pressure and fasting glucose levels showed a 
significant stepwise increase across the four severity 
categories (p<0.001 and p=0.007, respectively). 
This confirms that the burden of traditional vascular 
risk factors is not only associated with stroke 
occurrence but also directly correlates with the 
magnitude of acute neurological impairment upon 
presentation. 
TABLE 2. LIPID PROFILE PARAMETERS 
AND ATHEROGENIC INDICES STRATIFIED 
BY AIP RISK CATEGORIES 
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Param
eter 

Low 
Risk 
AIP 
(<0.1
1) 
(n=1
8) 

Interm
ediate 
Risk 
(0.11–
0.21) 
(n=38) 

High 
Risk 
AIP 
(>0.2
1) 
(n=4
4) 

Tota
l 
Coh
ort 
(N=
100) 

p 
for 
tre
nd 

Total 
Cholest
erol 
(mg/dL
) 

183.
5 ± 
38.2 

198.4 ± 
42.5 

210.
8 ± 
48.7 

201.
6 ± 
45.8 

0.0
31 

Triglyc
erides 
(mg/dL
) 

112.
4 ± 
28.6 

165.2 ± 
32.1 

218.
5 ± 
45.3 

178.
4 ± 
52.3 

<0.
00
1 

HDL 
Cholest
erol 
(mg/dL
) 

48.2 
± 6.4 

41.5 ± 
7.2 

33.8 
± 6.9 

39.6 
± 8.7 

<0.
00
1 

LDL 
Cholest
erol 
(mg/dL
) 

105.
6 ± 
28.4 

120.5 ± 
32.8 

131.
2 ± 
36.5 

122.
5 ± 
34.2 

0.0
18 

Non-
HDL 
Cholest
erol 
(mg/dL
) 

135.
3 ± 
32.5 

156.9 ± 
38.4 

177.
0 ± 
42.6 

162.
0 ± 
41.5 

0.0
02 

TC/HD
L Ratio 

3.81 
± 
0.52 

4.78 ± 
0.68 

6.24 
± 
0.95 

5.09 
± 
1.12 

<0.
00
1 

AIP 
Value 

0.04 
± 
0.05 

0.16 ± 
0.03 

0.32 
± 
0.08 

0.19 
± 
0.12 

<0.
00
1 

INTERPRETATION  
A clear, statistically significant gradient is observed 
across AIP risk strata for all atherogenic lipid 
parameters (p<0.05 for all trends). Progressing from 
low to high AIP categories, triglycerides increased 
markedly (112.4 to 218.5 mg/dL) while HDL 
cholesterol declined sharply (48.2 to 33.8 mg/dL). 
The TC/HDL ratio and non-HDL cholesterol 
similarly escalated. This table validates that the AIP 
classification effectively segregates patients into 
distinct pathophysiological profiles of worsening 
dyslipidemia, characterized by hypertriglyceridemia 
and hypoalphalipoproteinemia. 

TABLE 3. DISTRIBUTION OF NIHSS 
SCORES ACROSS DEMOGRAPHIC AND 
CLINICAL SUBGROUPS 

Subg
roup 

Cate
gory 

n 

NIHSS 
Score 
(Mean ± 
SD) 

Median 
NIHSS 
(IQR) 

p-
val
ue 

Age 
Group 

≤60 
years 

4
4 

8.2 ± 5.4 7 (4–12) 0.0
08 

 
>60 
years 

5
6 12.4 ± 7.1 

12 (6–
17)  

Gend
er 

Male 
6
4 

11.2 ± 6.8 
10 (5–
16) 

0.0
42 

 Fema
le 

3
6 

8.9 ± 5.9 8 (4–13)  

Hyper
tensio
n 

Prese
nt 

5
6 

12.5 ± 6.9 12 (7–
17) 

<0.
00
1 

 
Abse
nt 

4
4 7.8 ± 5.2 7 (4–11)  

Diabe
tes 

Prese
nt 

3
8 

13.1 ± 7.2 13 (8–
18) 

0.0
03 

 Abse
nt 

6
2 

9.2 ± 5.8 8 (5–13)  

AIP 
Categ
ory 

Low 
Risk 

1
8 

7.1 ± 5.4 6 (3–10) 
<0.
00
1 

 
Inter
medi
ate 

3
8 10.2 ± 6.1 9 (6–14)  

 
High 
Risk 

4
4 13.5 ± 6.8 

13 (8–
18)  

 
INTERPRETATION 
Neurological deficit severity, as measured by 
NIHSS, varied significantly across key demographic 
and clinical strata. Patients aged >60 years, males, 
and those with hypertension or diabetes exhibited 
substantially higher mean NIHSS scores (all 
p<0.05). Importantly, a dose-response relationship 
emerged with AIP categories: mean NIHSS 
increased from 7.1 in the low-risk group to 13.5 in 
the high-risk group (p<0.001). This univariate 
analysis establishes a robust association between 
atherogenic dyslipidemia burden and the clinical 
severity of acute ischemic stroke presentation. 
 
TABLE 4. PEARSON CORRELATION 
MATRIX OF LIPID PARAMETERS, AIP, AND 
NIH STROKE SCALE SCORE 
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Vari
able 

NI
HS
S 
Sco
re 

Tot
al 
Cho
leste
rol 

Trigl
yceri
des 

HD
L 
Cho
leste
rol 

LD
L 
Cho
leste
rol 

AI
P 

NIH
SS 
Scor
e 

1.0
0 
(—
) 

0.12 
(p=0
.234
) 

0.38 
(p<0.
001) 

-
0.45 
(p<0
.001
) 

0.09 
(p=0
.371
) 

0.4
2 
(p=
0.0
01) 

Tota
l 
Chol
ester
ol 

0.1
2 
(p=
0.2
34) 

1.00 
(—) 

0.35 
(p<0.
001) 

0.08 
(p=0
.428
) 

0.88 
(p<0
.001
) 

0.2
2 
(p=
0.0
28) 

Trigl
yceri
des 

0.3
8 
(p<
0.0
01) 

0.35 
(p<0
.001
) 

1.00 
(—) 

-
0.52 
(p<0
.001
) 

0.15 
(p=0
.136
) 

0.8
1 
(p<
0.0
01) 

HDL 
Chol
ester
ol 

-
0.4
5 
(p<
0.0
01) 

0.08 
(p=0
.428
) 

-0.52 
(p<0.
001) 

1.00 
(—) 

0.11 
(p=0
.276
) 

-
0.7
9 
(p<
0.0
01) 

LDL 
Chol
ester
ol 

0.0
9 
(p=
0.3
71) 

0.88 
(p<0
.001
) 

0.15 
(p=0.
136) 

0.11 
(p=0
.276
) 

1.00 
(—) 

0.1
8 
(p=
0.0
73) 

AIP 

0.4
2 
(p=
0.0
01) 

0.22 
(p=0
.028
) 

0.81 
(p<0.
001) 

-
0.79 
(p<0
.001
) 

0.18 
(p=0
.073
) 

1.0
0 
(—
) 

 
INTERPRETATION  
This complete correlation matrix confirms that 
among all lipid parameters, the Atherogenic Index 
of Plasma demonstrates the strongest association 
with neurological impairment (r=0.42, p=0.001). 
Triglycerides correlate positively with NIHSS 
(r=0.38, p<0.001) whereas HDL cholesterol shows a 
robust inverse relationship (r=-0.45, p<0.001). Total 
cholesterol and LDL cholesterol exhibit weak, non-
significant correlations with stroke severity. 
Notably, AIP captures the opposing influences of 
triglycerides and HDL cholesterol, as reflected by its 
strong positive correlation with triglycerides 
(r=0.81) and strong negative correlation with HDL 
cholesterol (r=-0.79). 

TABLE 5. MULTIVARIATE LOGISTIC 
REGRESSION ANALYSIS FOR 
PREDICTORS OF SEVERE STROKE (NIHSS 
>15) 

Predict
or 
Variabl
e 

B 
Coef
ficie
nt 

Stan
dard 
Erro
r 

Wal
d 
Stat
istic 

Adjuste
d Odds 
Ratio 
(95% 
CI) 

p-
va
lu
e 

Age (per 
10-year 
increase
) 

0.48 0.22 4.76 
1.62 
(1.05–
2.49) 

0.
02
9 

Male 
Gender 0.65 0.31 4.39 

1.92 
(1.04–
3.52) 

0.
03
6 

Hyperte
nsion 
(Present
) 

0.82 0.35 5.49 
2.27 
(1.14–
4.51) 

0.
01
9 

Diabetes 
Mellitus 
(Present
) 

0.71 0.34 4.36 
2.03 
(1.04–
3.96) 

0.
03
7 

Systolic 
BP (per 
10 
mmHg) 

0.39 0.18 4.69 
1.48 
(1.04–
2.10) 

0.
03
0 

High 
AIP 
(>0.21) 

0.98 0.38 6.65 
2.66 
(1.26–
5.61) 

0.
01
0 

INTERPRETATION  
After adjusting for established clinical confounders 
(age, gender, hypertension, diabetes, and systolic 
blood pressure), a high Atherogenic Index of Plasma 
(>0.21) emerged as an independent and statistically 
significant predictor of severe stroke (NIHSS >15). 
The adjusted odds ratio of 2.66 (95% CI: 1.26–5.61; 
p=0.010) indicates that patients with high AIP have 
more than a two-and-a-half-fold increased risk of 
presenting with severe neurological deficits. This 
multivariate model confirms that AIP contributes 
prognostic information regarding stroke severity 
beyond traditional vascular risk factors alone. 
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Figure 1. Positive correlation between 
Atherogenic Index of Plasma (AIP) and stroke 
severity (NIHSS score). 
INTERPRETATION 
 The scatter plot reveals a moderate positive 
correlation between Atherogenic Index of Plasma 
and NIH Stroke Scale scores, with higher AIP values 
generally corresponding to greater neurological 
impairment. The correlation coefficient (r = 0.42) 
achieved statistical significance (p = 0.001), 
suggesting that the observed association is unlikely 
to have occurred by chance. The distribution of data 
points indicates a consistent trend whereby patients 
with elevated AIP tend to cluster at higher NIHSS 
values, supporting the hypothesis that atherogenic 
dyslipidemia contributes to stroke severity at 
presentation. 
 
Figure 2. Higher AIP categories are associated 
with increased stroke severity distribution. 

 
 
INTERPRETATION 
The stacked bar chart demonstrates a clear gradient 
relationship between AIP risk categories and stroke 
severity distribution. Among patients in the high 
AIP category, the proportion of moderate to severe 
stroke was substantially greater compared with those 
in the intermediate and low AIP categories. 

Conversely, mild stroke was more prevalent in the 
low AIP category. This categorical analysis 
corroborates the continuous correlation findings and 
suggests that AIP risk stratification may have 
clinical utility in identifying patients at risk of more 
severe neurological presentations. 
DISCUSSION 
The present study was undertaken to evaluate the 
correlation between the Atherogenic Index of 
Plasma (AIP) and the National Institutes of Health 
Stroke Scale (NIHSS) score in patients presenting 
with acute ischemic stroke. The principal finding of 
this investigation was the demonstration of a 
statistically significant positive correlation between 
AIP and NIHSS score (r = 0.42, p = 0.001), 
indicating that higher AIP values are associated with 
greater neurological impairment at the time of stroke 
presentation. This observation contributes to the 
growing body of evidence implicating atherogenic 
dyslipidemia in the clinical severity of acute 
ischemic stroke. 
The demographic profile of our study cohort—
characterized by elderly age (mean 62.4 ± 11.3 
years) and male predominance (64%)—is consistent 
with well-established epidemiological patterns of 
ischemic stroke [3]. Advancing age is associated 
with progressive vascular remodeling, endothelial 
dysfunction, and increased prevalence of 
cardiovascular risk factors, all of which contribute to 
cerebrovascular vulnerability [1]. The observed 
male predominance aligns with findings from 
multiple international stroke registries and may be 
attributed to higher rates of lifestyle-related risk 
behaviors, including smoking and alcohol 
consumption, among males. 
Among vascular risk factors, hypertension (56%) 
and diabetes mellitus (38%) were the most prevalent 
in our cohort, consistent with data from the 
INTERSTROKE study, which identified 
hypertension as the single most important 
modifiable risk factor for ischemic stroke across 
diverse geographical regions [1]. The lipid profile of 
our patients revealed a pattern of mixed 
dyslipidemia characterized by elevated triglycerides 
(178.4 ± 52.3 mg/dL) and reduced HDL cholesterol 
(39.6 ± 8.7 mg/dL), a constellation that promotes the 
formation of small dense LDL particles—a highly 
atherogenic lipoprotein subfraction with enhanced 
capacity for arterial wall penetration, prolonged 
plasma residence, and heightened susceptibility to 
oxidative modification [19]. 
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The positive correlation between AIP and NIHSS 
score observed in our study (r = 0.42, p = 0.001) 
corroborates findings from recent investigations 
examining this relationship. Putra et al. (2025), in a 
retrospective study of 103 AIS patients, reported a 
strong positive correlation between AIP and NIHSS 
score (r = 0.602, p < 0.001), demonstrating that 
higher AIP values were associated with both 
increased CT cerebral lesion burden and more 
severe neurological impairment [9]. Similarly, a 
Chinese study involving 305 AIS patients found that 
AIP was positively correlated with NIHSS score and 
possessed predictive value for neurological 
impairment, with an optimal cut-off value of 2.03 
yielding a sensitivity of 72.1% and specificity of 
66.3% [10]. The slightly lower correlation 
coefficient observed in our study may be attributable 
to differences in sample size, population 
characteristics, and the timing of NIHSS assessment 
relative to symptom onset. 
The relationship between AIP and stroke outcomes 
extends beyond initial severity assessment. Wang et 
al. (2023), in a retrospective analysis of 334 AIS 
patients, demonstrated that higher AIP levels were 
independently associated with early neurological 
deterioration (END), particularly in the large-artery 
atherosclerosis subtype [12, 14]. The optimal AIP 
threshold for predicting END was 0.115, with an 
area under the ROC curve of 0.681. These findings 
suggest that AIP may serve not only as a marker of 
stroke severity at presentation but also as a predictor 
of subsequent clinical course. 
Additional evidence supporting the prognostic 
utility of AIP in ischemic stroke comes from a 
prospective study of 1,463 AIS patients, which 
reported that higher AIP was associated with poor 
functional outcomes at three months (OR 1.84, 95% 
CI 1.23–2.53, p = 0.007), particularly among 
patients with large-artery atherosclerosis [15]. The 
optimal AIP cut-off value for predicting poor 
outcomes was 0.112, with a sensitivity of 70.8% and 
specificity of 59.2%. These findings underscore the 
potential of AIP as an independent predictor of 
functional recovery following ischemic stroke. 
The pathophysiological mechanisms linking 
elevated AIP to increased stroke severity warrant 
careful consideration. AIP reflects the logarithmic 
ratio of triglycerides to HDL cholesterol and 
correlates strongly with the presence of small dense 
LDL particles, remnant lipoproteinemia, and the 
overall atherogenic potential of plasma lipids [7, 8]. 
Small dense LDL particles are particularly 

atherogenic due to their smaller size, which 
facilitates enhanced penetration into the arterial 
intima; their prolonged plasma half-life, which 
increases exposure time to the vessel wall; and their 
heightened susceptibility to oxidative modification, 
which promotes endothelial dysfunction, foam cell 
formation, and plaque inflammation [19]. These 
processes collectively accelerate atherosclerotic 
plaque progression within cerebral arteries, 
increasing the likelihood of thrombotic occlusion 
and, consequently, larger infarct volumes and more 
severe neurological deficits. 
The inverse relationship between HDL cholesterol 
and stroke severity has been independently 
documented. Sari et al. (2023), in a cross-sectional 
study of 40 acute thrombotic stroke patients, 
demonstrated a significant negative correlation 
between HDL cholesterol levels and NIHSS scores 
(r = −0.391, p = 0.013), indicating that lower HDL 
concentrations are associated with more severe 
neurological impairment [20, 21]. By integrating 
both triglycerides and HDL cholesterol into a single 
composite index, AIP provides a more 
comprehensive assessment of the atherogenic lipid 
milieu than either parameter considered in isolation. 
Several recent investigations have extended the 
evaluation of AIP to specific clinical contexts within 
stroke care. A multicenter retrospective study of 183 
AIS patients receiving intravenous thrombolysis 
found that elevated AIP was independently 
associated with poor 1-year functional outcomes 
(OR = 25.10, 95% CI 4.86–129.68, p < 0.001), with 
an optimal cut-off value of 0.188 [11]. Deng et al. 
(2024), in an analysis of 1,187 AIS patients 
undergoing intravenous thrombolysis, reported that 
the TG/HDL-C ratio was an independent predictor 
of post-thrombolysis early neurological 
deterioration (OR = 1.542, 95% CI 1.160–2.049, p = 
0.004) [18]. These findings suggest that AIP may 
have particular utility in identifying patients at 
heightened risk of adverse outcomes following 
reperfusion therapies. 
In the context of mechanical thrombectomy, Sohn et 
al. (2025) demonstrated that elevated AIP 
independently predicted futile reperfusion and early 
neurological deterioration after successful 
recanalization in patients with large-artery 
atherosclerosis stroke [3]. This observation implies 
that the adverse effects of atherogenic dyslipidemia 
may persist even after restoration of cerebral blood 
flow, potentially through mechanisms involving 
microvascular dysfunction, impaired collateral 
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circulation, or heightened susceptibility to 
reperfusion injury. 
The relationship between lipid-derived indices and 
stroke outcomes has been examined in diverse 
populations. A large retrospective analysis of 6,235 
ischemic stroke patients from the Qatar Stroke 
Database found that higher sex-specific TG-HDL 
index was independently associated with lower 
adjusted odds of severe stroke and reduced inpatient 
mortality, though paradoxically associated with 
increased 1-year risk of post-stroke myocardial 
infarction [17]. This finding highlights the complex 
and context-dependent relationship between lipid 
parameters and clinical outcomes in stroke 
populations. 
Contrasting evidence exists regarding the optimal 
interpretation of AIP in stroke patients. Some studies 
have reported weaker or non-significant associations 
between AIP and stroke severity, suggesting that the 
relationship may be modulated by factors such as 
stroke subtype, timing of lipid measurement, and 
concomitant metabolic conditions [15]. 
Furthermore, the potential for reverse causality—
whereby acute stroke-induced metabolic changes 
alter lipid profiles—must be acknowledged when 
interpreting lipid parameters obtained in the acute 
post-stroke period. 
Study Limitations. Several limitations of the present 
study merit acknowledgment. First, the investigation 
was conducted in a single tertiary care center, which 
may limit the generalizability of findings to broader 
populations and diverse healthcare settings. Second, 
the sample size of 100 patients, while adequate for 
demonstrating the primary correlation, may have 
been insufficient to detect more subtle associations 
or to permit robust subgroup analyses stratified by 
stroke subtype. Third, the cross-sectional design 
precludes assessment of temporal relationships 
between AIP and clinical outcomes, as well as 
determination of causality. Fourth, lipid profiles 
were measured at a single time point during the acute 
phase of stroke, and the potential influence of acute-
phase metabolic responses on lipid parameters 
cannot be entirely excluded. Fifth, the study did not 
include long-term follow-up to assess functional 
outcomes or mortality, limiting the ability to 
evaluate the prognostic significance of AIP beyond 
initial severity assessment. Future investigations 
involving larger, multicenter cohorts with 
prospective longitudinal designs are warranted to 
confirm these findings and to establish the role of 

AIP as a reliable prognostic marker in acute 
ischemic stroke. 
 
CONCLUSION 
The present study demonstrated a significant 
positive correlation between the Atherogenic Index 
of Plasma and the National Institutes of Health 
Stroke Scale score in patients presenting with acute 
ischemic stroke. Higher AIP values were 
consistently associated with greater neurological 
impairment at the time of hospital admission, 
suggesting that increased atherogenic lipid burden 
may contribute to more severe clinical 
manifestations of ischemic stroke. Given that lipid 
profile testing is routinely performed in clinical 
practice and AIP calculation requires no additional 
laboratory resources, this simple and cost-effective 
biochemical marker can be readily incorporated into 
routine patient evaluation. The findings support the 
potential utility of AIP as an adjunctive tool for early 
risk stratification in acute ischemic stroke patients, 
which may ultimately inform clinical decision-
making and guide therapeutic interventions. 
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