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Abstract

Introduction: Stroke is a major cause of morbidity and mortality worldwide, with ischemic
stroke accounting for the majority of cases. Serum ferritin, an iron-storage protein and acute-
phase reactant, has been implicated in inflammation and oxidative stress, both of which play
important roles in ischemic brain injury. This study was conducted to assess the association
between serum ferritin levels and stroke severity among participants with acute ischemic
stroke, using the National Institutes of Health Stroke Scale (NIHSS). Materials and Methods:
This hospital-based cross-sectional analytical study was conducted among 106 participants
with acute ischemic stroke admitted to a tertiary care teaching hospital. Participants aged more
than 45 years, presenting within 48 hours of stroke onset and confirmed by neuroimaging, were
included. After obtaining informed consent, demographic details, clinical history, vascular and
lifestyle-related risk factors, and laboratory parameters were recorded. Stroke severity was
assessed using the NIHSS score. Serum ferritin levels were measured and correlated with
stroke severity and lipid profile parameters. Data were analysed using descriptive statistics,
one-way ANOVA, independent samples t-test, and Pearson’s correlation coefficient. Results:
The majority of participants were males and belonged to the 51-70 years age group. Diabetes
mellitus, hypertension, dyslipidemia, smoking, and alcohol consumption were common risk
factors. Most participants had moderately severe neurological impairment based on NIHSS
classification. Serum ferritin levels increased significantly with increasing stroke severity (p <
0.001). Higher serum ferritin levels and NIHSS scores were significantly associated with
smoking, alcohol consumption, hypertension, diabetes mellitus, and dyslipidemia. Serum
ferritin showed positive correlations with total cholesterol, triglycerides, and LDL cholesterol,
and a negative correlation with HDL cholesterol. Conclusion: Elevated serum ferritin levels
were significantly associated with increased stroke severity in acute ischemic stroke. Serum
ferritin may serve as a useful biomarker of stroke severity and inflammatory burden.

Keywords: Acute ischemic stroke, Serum ferritin, NIHSS score, Stroke severity, Oxidative
stress

*Corresponding Author: Sudharsanan V
Email: sudharsananv(@yahoo.com

1021



National Board of Examinations - Journal of Medical Sciences, Volume 4, Issue 7

Graphical Abstract

Correlation between NIHSS Score and Serum Ferritin levels among Acute Ischemic Stroke Patients
Sudharsanan V, Prabhu Shankar S and Ramya N

Introduction

Stroke is a major cause of morbidity and mortality
worldwide, with 1schemic stroke accounting for the majority
of cases. Serum ferritin, an iron-storage protein and acute-
phase reactant, has been implicated in inflammation and
oxidative stress, both of which play important roles in
ischemic brain injury. This study was conducted to assess the
association between serum ferritin levels and stroke severity
among participants with acute ischemic stroke, using the
National Institutes of Health Stroke Scale (NIHSS).

Baseline sociodemographic and clinical characteristics
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and lifestyle-related risk factors, and laboratory
parameters were recorded. Stroke severity was assessed
using the NTHSS score.
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Introduction
Stroke remains one of the leading
of morbidity and mortality
worldwide, with  ischemic stroke
accounting for nearly 85% of all stroke
cases [1]. The clinical course and outcome
of ischemic stroke vary widely among
participants, depending on the extent of
cerebral injury, associated comorbidities,

causces

inflammatory response, and the timeliness
of clinical intervention. Therefore,
identifying reliable and easily measurable
biomarkers that can reflect stroke severity
is important for early risk stratification,
prognostication, and appropriate clinical
management [2].

Serum ferritin is an intracellular
iron-storage protein which has gained
attention as a potential biomarker in acute
ischemic stroke due to its dual role as an
indicator of body iron stores and also as an
acute-phase reactant [3]. Elevated levels of
ferritin are frequently associated with an
inflammation and oxidative stress, both are

Very severe neurological 9 85
impairment

Conclusions Elevated serum ferritin levels were significantly associated with
increased stroke severity in acute ischemic stroke. Serum ferritin may serve as a
useful biomarker of stroke severity and inflammatory burden
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central mechanisms in the ischemic brain
injury pathophysiology [4]. During an acute
ischemic event, the reduced cerebral blood
flow initiates a cascade of events - cellular
injury, blood-brain barrier dysfunction,
inflammatory activation, and oxidative
damage [5]. The ferritin levels may increase
in such a situation as part of the systemic
inflammatory response and thereby reflect
the severity of tissue injury.

The Scientific relevance of ferritin
in ischemic stroke is also linked with iron-
mediated oxidative stress. Excessive iron
can initiate in the generation of reactive
oxygen species, thereby aggravating
damage to neurons during and after
ischemia [5]. Previous Literature have
documented that increase in serum ferritin
levels are associated with more extensive
brain  injury, greater  neurological
impairment, and poorer clinical outcomes
in participants affected with ischemic
stroke [6]. Erdemoglu et al. reported that

elevated serum ferritin levels were
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significantly linked with poor early
prognosis among stroke participants [7]
Similarly in a study done by Guo et al. the
relationship between iron metabolism,
oxidative stress, and ischemic stroke,
supporting the possible role of ferritin as a
marker of stroke-related injury is explained
[8]. However, in spite of these evidences,
the exact prognostic role of serum ferritin in
acute ischemic stroke remains debatable.

The National Institutes of Health
Stroke Scale (NIHSS) is a widely accepted
clinical tool used for the standardized
assessment  and  interpretation  of
neurological impairment in patients with
acute stroke. It evaluates multiple domains
of neurological function, including level of
consciousness, motor function, sensory
impairment, language, speech, and visual
field and thereby provides a standardized
measure for stroke severity [9]. Higher
NIHSS scores generally indicate that more
severe the neurological deficits, more
poorer the clinical outcomes [10]. Hence,
understanding the relationship between
serum ferritin levels and NIHSS score may
help in determining whether ferritin can
serve as a useful biomarker for assessing
stroke severity.

In addition to the biochemical
markers, conventional vascular and
lifestyle-related risk  factors
hypertension, diabetes mellitus,
dyslipidemia, smoking, and alcohol
consumption contribute significantly to the
occurrence and severity of ischemic stroke.
All these factors are significantly associated
with inflammation, endothelial
dysfunction, atherosclerosis, and oxidative
stress, which may also influence both serum

namely

ferritin levels and neurological outcomes.
Evaluating the ferritin levels and their
relation to stroke severity and associated
risk factors may therefore provide a more
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comprehensive understanding of its clinical
relevance in acute ischemic stroke.

Hence, the present hospital-based
cross-sectional study was conducted to
assess serum ferritin levels in participants
with acute ischemic stroke and to correlate
them with stroke severity as measured by
the NIHSS score. The study also aims to
evaluate the association of serum ferritin
and NIHSS score with selected clinical and
lifestyle-related risk  factors among

participants with acute ischemic stroke.

Materials and Methods

This hospital-based cross-sectional
analytical study was conducted in a tertiary
care teaching hospital over a period of two
years. The study population included
participants aged more than 45 years who
were admitted with acute ischemic stroke.
Participants of both sexes who presented
within 48 hours of onset of stroke and
whose diagnosis confirmed by
neuroimaging were considered eligible for
inclusion.  Participants ~ with  known
infectious diseases, connective tissue
disorders, features of haemorrhagic stroke,
and participants aged below 45 years were
excluded from the study. A total of 106
eligible participants were included in the
study.

was

Prior approval was obtained from
the Institutional Ethics Committee. The
study was conducted in accordance with
laid down ethical principles, including
respect for autonomy, beneficence, non-
maleficence, and confidentiality. Eligible
participants or their legally acceptable
representatives were approached after an
initial clinical stabilization. The purpose of
the study, mnature of participation,
procedures involved, possible risks,
benefits, and the right to withdraw from the
study at any stage without affecting routine
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treatment were explained in their local
vernacular. Adequate space was provided to
ask questions and clarify their doubts if any.
Written informed consent was obtained
before enrolment once they give their oral
consent. For those eligible participants who
were unable to provide consent due to
neurological  impairment altered
sensorium, consent was obtained from the
legally acceptable representative as per
No additional financial

or

ethical norms.
burden was imposed on the participants for
study-related data collection.

Confidentiality of the information
obtained was maintained throughout the
study. Each participant was assigned a
study identification number, and personal
identifiers were not used during data entry
or analysis to ensure confidentiality.
Clinical and laboratory data were recorded
in a structured proforma and all the data was
stored securely. All procedures performed
as part of the study were carried out with
utmost consideration to patient safety,
privacy, and dignity.

After obtaining informed consent, a
detailed history was collected from each
participant, including the demographic
details, time of onset of stroke symptoms,
presenting complaints, past medical history,
and about the history of vascular and

lifestyle-related risk factors such as
hypertension, diabetes mellitus,
dyslipidemia, smoking, alcohol

consumption, and also family history of
stroke. Blood pressure at the time of
admission was recorded, and relevant
clinical findings were documented.
Neuroimaging was done as a routine
to confirm the diagnosis of acute ischemic
stroke and to exclude haemorrhagic stroke.
Non-contrast computed tomography of the
brain was used for confirmation wherever
applicable, and imaging findings were
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interpreted by qualified personnel as part of
routine clinical care. Only participants with
imaging-confirmed acute ischemic stroke
were included in the final analysis.

Stroke severity was assessed using
the National Institutes of Health Stroke
Scale. The NIHSS score was recorded after
by assessing
neurological domains including level of
consciousness, gaze, visual field, facial
palsy, motor function, limb ataxia, sensory
function, language, speech, and neglect.
Based on the NIHSS score, participants
were classified according to the degree of
neurological impairment. The NIHSS score

clinical evaluation

was used as the clinical measure of stroke
severity for correlation with serum ferritin
levels.

Blood samples were collected from
all study participants under aseptic
precautions after enrolment. Serum ferritin
levels standard
laboratory methods. In addition, relevant
hematological and biochemical

were measured using

investigations were recorded, including
complete blood count, liver function tests,
renal function tests, thyroid profile, lipid
profile, random blood sugar, systolic blood
pressure, and diastolic blood pressure. All
laboratory procedures were usual routing
followed for the patients, and the results
were entered into the study proforma for
analysis.

The data collected were compiled,
coded, and was entered into a spreadsheet,
and statistical analysis was performed.
Descriptive  statistics used to
summarize demographic variables, clinical
characteristics, risk factors, NIHSS scores,
serum ferritin levels, and laboratory
parameters. Continuous variables were
expressed as mean and standard deviation,
while categorical variables were expressed
as frequency and percentage. The

was
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association between serum ferritin levels
and the stroke severity categories was
performed using one-way analysis of
variance. Comparisons of serum ferritin
levels and NIHSS scores between groups
based on the presence or absence of
selected risk factors were evaluated using
the independent samples t-test. The
correlation between serum ferritin levels
and lipid parameters was assessed using
Pearson’s correlation coefficient. A p value
of less than 0.05 was considered
statistically significant.

Results

The study included 106 participants
with acute ischemic stroke. The majority of
participants belonged to the 51-60 years
and 61-70 years age groups, with each
group contributing 32 participants (30.2%).
Participants aged 71-80 years constituted
25 cases (23.6%), while those aged 45-50
years accounted for 17 cases (16.0%). Male
predominance was observed, with 78 males

(73.58%) and 28 females (26.42%). Among
the comorbidities, diabetes mellitus was the
most common, present in 73 participants
(68.9%), followed by hypertension in 62
participants (58.5%) and dyslipidemia in 50
participants  (47.2%). With regard to
lifestyle-related risk  factors, alcohol
consumption was reported by 67
participants (63.2%) and smoking by 60
participants (56.6%). Family history of
stroke was present in 21 participants
(19.81%). Based on NIHSS classification,
most participants had moderately severe
neurological impairment, accounting for 87
cases (82.1%), followed by severe
impairment in 10 participants (9.4%) and
very severe neurological impairment in 9
participants  (8.5%). None of the
participants had mild impairment. These
findings indicate that the study population
predominantly consisted of middle-aged to
elderly males with a high burden of
vascular and lifestyle-related risk factors
(Table 1).

Table 1. Baseline sociodemographic and clinical characteristics of the study population

Variable Category Frequency Percentage
(n) (%)
Age group (years) | 45-50 17 16.0
51-60 32 30.2
61-70 32 30.2
71-80 25 23.6
Sex Male 78 73.58
Female 28 26.42
Comorbidities Hypertension 62 58.5
Diabetes mellitus 73 68.9
Dyslipidemia 50 47.2
Risk factors Smoking 60 56.6
Alcohol consumption 67 63.2
Family history of stroke 21 19.81
NIHSS Mild impairment 0 0
classification
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Moderately severe impairment 87 82.1
Severe impairment 10 94
Very severe neurological 9 8.5
impairment

Note: Total study population = 106. NIHSS: National Institutes of Health Stroke Scale.

Serum ferritin levels showed a
statistically significant association with
stroke severity. The mean serum ferritin
level was lowest among participants with
moderately severe neurological impairment
and increased progressively among
participants with severe and very severe
neurological impairment. Participants with
moderately severe impairment had a mean
serum ferritin level of 135.76 + 13.68,
while those with severe impairment had a

mean level of 236.15 = 49.51. The highest

mean serum ferritin level was observed
among participants with very
neurological ~ impairment, = measuring
288.17 £ 41.67. The difference between the

groups was statistically significant on one-

Severe

way analysis of variance (F = 27.885, p <
0.001). This suggests that increasing serum
ferritin levels are significantly associated
with severity
participants with acute ischemic stroke
(Table 2).

increasing  stroke in

Table 2. Association between serum ferritin levels and stroke severity

NIHSS classification n | Serum ferritin, SD F p
Mean value | value

Moderately severe impairment 87 | 135.76 13.68 | 27.885 | <0.001

Severe impairment 10 | 236.15 49.51

Very severe neurological 9 |288.17 41.67

impairment

Note: Statistical test used: One-way ANOVA. SD: Standard deviation.

Serum  ferritin  levels  were
significantly higher among participants
with selected vascular and lifestyle-related
risk factors. Smokers had higher mean
serum ferritin levels compared with non-
and this difference

significant. Similarly,

smokers,

statistically
participants with alcohol consumption,
hypertension, diabetes mellitus, and
dyslipidemia showed significantly higher
serum ferritin levels compared with their

was
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respective comparison groups. The mean
difference in serum ferritin was highest for
smoking, followed by alcohol
consumption,  hypertension,  diabetes
mellitus, and dyslipidemia. These findings
suggest that the presence of conventional
stroke risk factors is associated with higher
serum ferritin levels, possibly reflecting
increased inflammatory and oxidative
stress burden among these participants
(Table 3).



National Board of Examinations - Journal of Medical Sciences, Volume 4, Issue 7

Table 3. Comparison of serum ferritin levels with selected risk factors

Risk factor Absent, | Absent, | Present, | Present, | Mean t p
Mean SD Mean SD difference | value | value

Smoking 204.66 49.03 251.35 55.81 46.68 - <0.001

4.496

Alcohol 227.37 57.82 257.49 57.48 30.124 2.592 | 0.011

consumption

Hypertension | 218.94 55.58 249.12 60.90 30.18 2.647 | 0.009

Diabetes 222.90 58.24 248.16 56.49 25.261 2.087 | 0.039

mellitus

Dyslipidemia | 223.17 51.12 248.16 62.48 24.99 2.237 | 0.027

Note: Statistical test used: Independent samples t-test. Serum ferritin values are expressed as mean =+

SD. For smoking, the negative t value reflects the direction of group comparison in the original
analysis. The p value 0.000 has been presented as p < 0.001. The mean difference for dyslipidemia has

been corrected mathematically as 24.99.

NIHSS scores also
significantly higher among participants

WwEre

with major vascular and lifestyle-related
risk factors. Participants with smoking
habit had higher NIHSS scores compared
with non-smokers. Similarly, participants
with alcohol consumption, hypertension,
diabetes mellitus, and dyslipidemia had
significantly higher NIHSS scores than
their respective comparison groups. Among

these risk factors, hypertension showed the
highest mean difference in NIHSS score,
followed by diabetes mellitus, smoking,
alcohol consumption, and dyslipidemia.
These findings indicate that the presence of
these risk factors is associated with greater
neurological impairment and increased
stroke severity in participants with acute
ischemic stroke (Table 4).

Table 4. Comparison of NIHSS score with selected risk factors

Risk factor Absent, | Absent, | Present, | Present, | Mean t p
Mean SD Mean SD difference | value | value

Smoking 20.16 5.365 24.93 6.04 4.76 - <0.001

4.136

Alcohol 22.43 6.36 26.60 6.23 4.166 3.28 | 0.001

consumption

Hypertension | 22.64 5.99 29.16 6.78 6.52 5.226 | 0.001

Diabetes 21.42 6.24 26.82 6.51 5.398 4.07 |<0.001

mellitus

Dyslipidemia | 21.88 5.52 25.73 6.87 3.850 3.156 | <0.001

Note: Statistical test used: Independent samples t-test. NIHSS: National Institutes of Health Stroke
Scale; SD: Standard deviation. The smoking absent SD was written as 5365 in the original table and

has been corrected to 5.365.
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Serum ferritin levels showed
significant correlations with lipid profile
parameters. A strong positive correlation
was observed between serum ferritin and
total cholesterol, indicating that higher
ferritin levels were associated with higher
total cholesterol levels. Serum ferritin also
showed a moderate positive correlation
with triglycerides and a strong positive

correlation with LDL cholesterol. In

contrast, HDL cholesterol showed a weak
but statistically significant negative
correlation with serum ferritin, suggesting
that higher ferritin levels were associated
with lower HDL cholesterol levels. Overall,
these findings indicate that elevated serum
ferritin levels are associated with a more
atherogenic lipid profile in participants with
acute ischemic stroke (Table 5).

Table 5. Correlation between serum ferritin levels and lipid profile parameters

Lipid parameter Correlation coefficient (r) | p value
Total cholesterol 0.718 0.001
Triglycerides 0.682 0.035
HDL cholesterol -0.262 0.045
LDL cholesterol 0.735 0.015

Note: Statistical test used: Pearson’s correlation coefficient. HDL: High-density lipoprotein; LDL:

Low-density lipoprotein.

Discussion

The present study evaluated the
relationship between serum ferritin levels
and stroke severity among participants with
acute ischemic stroke, with stroke severity
assessed using the National Institutes of
Health Stroke Scale. The study also
examined the association of serum ferritin
and NIHSS score with selected vascular
and lifestyle-related risk factors. The
findings demonstrated that higher serum
ferritin levels were significantly associated
with increasing stroke severity. In addition,
participants with smoking habit, alcohol
consumption,  hypertension,  diabetes
mellitus, and dyslipidemia had significantly
higher serum ferritin levels and NIHSS
scores compared with their respective
comparison groups. Serum ferritin also
showed significant positive correlations
with total cholesterol, triglycerides, and
LDL cholesterol, and a significant negative
correlation with HDL cholesterol.

1028

In the present study, most
participants belonged to the 51-60 years
and 61-70 years age groups, indicating that
acute ischemic stroke was more common
among  middle-aged and  elderly
individuals. This finding is consistent with
the established association between
advancing age and increased stroke risk.
Age is one of the most important non-
modifiable risk factors for stroke, and the
risk of stroke increases substantially with
advancing age due to progressive vascular
changes,  atherosclerosis,  endothelial
dysfunction, and  accumulation of
comorbidities. Yousufuddin and Young
highlighted the close relationship between
aging and ischemic stroke, emphasizing
that age-related vascular and metabolic
alterations contribute significantly to
cerebrovascular events [11]. Similarly, the
American Heart Association has reported
that stroke risk increases with age,
particularly after middle age [12].
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Male predominance was observed
in the present study, with males constituting
nearly three-fourths of the study
population. This finding is comparable with
previous studies reporting a higher
incidence of ischemic stroke among males,
especially in younger and middle-aged
groups. Sex-related differences in stroke
risk may be influenced by hormonal factors,
lifestyle exposures, smoking,
intake, and the higher burden of vascular
risk factors among men. Rexrode et al.
described the influence of sex and gender
on stroke epidemiology and outcomes,
while Norman et al. also reported sex

alcohol

differences in ischemic stroke among
younger participants [13,14]. However, it
should be noted that the sex difference in
stroke risk may narrow with advancing age,
particularly after menopause in women, as
described in population-based studies [15].

The study population had a high
burden of conventional stroke risk factors.
Diabetes mellitus was the most common
comorbidity, followed by hypertension and
dyslipidemia. =~ Smoking and alcohol
consumption were also frequent among the
participants. These findings reflect the
well-established contribution of vascular
and lifestyle-related risk factors to ischemic
stroke. Hypertension remains the most
important modifiable risk factor for stroke,
mainly through its effects on endothelial
injury, arterial stiffness, atherosclerosis,
and small vessel disease. Even modest
blood pressure reduction has been shown to
reduce stroke risk significantly [16].
Diabetes mellitus contributes to ischemic
stroke through endothelial dysfunction,
accelerated atherosclerosis, chronic
inflammation, and increased platelet
activation [17]. Dyslipidemia promotes
atherogenesis and vascular occlusion,
thereby  contributing  to  ischemic
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cerebrovascular  disease. The  high
prevalence of these comorbidities in the
present study emphasizes the need for early
identification and aggressive control of
modifiable risk factors among high-risk
individuals.

Smoking was reported by more than
half of the study participants. Smoking is a
well-known risk factor for ischemic stroke
because it promotes oxidative stress,
endothelial dysfunction, platelet activation,
thrombosis, and atherosclerotic plaque
instability. Gallucci et al. described the
cardiovascular  risk  associated  with
smoking and the benefits of smoking
cessation [18] Hackshaw et al. also
demonstrated that even low levels of
cigarette consumption are associated with
an increased risk of coronary heart disease
and stroke. [19]. In the present study,
smokers had significantly higher serum
ferritin levels and NIHSS scores compared
with non-smokers. This suggests that
smoking may be associated not only with
stroke occurrence but also with greater
inflammatory burden and more severe
neurological impairment. The higher
ferritin levels among smokers may reflect
increased oxidative stress and systemic
inflammation, which can
ischemic neuronal injury.

Alcohol
common among the study participants and
was significantly associated with higher
serum ferritin levels and higher NIHSS
scores. The relationship between alcohol
and stroke is complex and depends on the
pattern and quantity of intake. Heavy
alcohol consumption has been associated
with hypertension, arrhythmias,
dyslipidemia, inflammation, and increased
stroke risk. Chung et al. reported that
cumulative alcohol consumption burden is

associated with increased stroke risk,

aggravate

consumption was also
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particularly among young adults [20]
O’Donnell et al. also identified alcohol
intake as one of the potentially modifiable
risk factors associated with acute stroke in
the INTERSTROKE study [21]. The
present findings suggest that alcohol
consumption may be linked to higher
inflammatory and oxidative stress activity,
as reflected by increased ferritin levels, and
may also be associated with more severe
neurological presentation.

NIHSS classification showed that
most participants had moderately severe
neurological impairment, followed by
severe and very severe impairment. The
mean NIHSS score in the study population
indicated a clinically significant burden of
neurological deficit. NIHSS is widely used
for quantifying stroke severity and has
strong prognostic value in acute ischemic
stroke. Higher NIHSS scores are associated
with larger infarct burden, poorer functional
outcome, and increased mortality. Farooque
et al. emphasized the importance of NIHSS
in assessing stroke severity and predicting
clinical outcomes [22]. In the present study,
NIHSS score was significantly higher
among participants with smoking, alcohol
consumption,  hypertension,  diabetes
mellitus, and dyslipidemia, suggesting that
these risk factors may contribute to greater
neurological impairment at presentation.

The central finding of this study was
the significant association between serum
ferritin levels and stroke severity. Serum
ferritin levels increased progressively with
worsening NIHSS severity category, and
the association was statistically significant.
Participants with very severe neurological
impairment had the highest mean ferritin
levels, while those with moderately severe
impairment had the lowest mean ferritin
levels. This finding supports the possible
role of ferritin as a marker of stroke
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severity. Ferritin is not only a marker of iron
stores but also an acute-phase reactant that
increases in response to inflammation and
tissue injury. In acute ischemic stroke,
ischemia-induced injury,
inflammatory  activation,  blood—brain
barrier disruption, and oxidative stress may
contribute to increased ferritin levels [23].
The biological plausibility of this
association is supported by the role of iron
in oxidative injury. Excess
participate in the generation of reactive

neuronal

iron can

oxygen species, which may worsen lipid
peroxidation, mitochondrial dysfunction,
and neuronal cell injury during ischemia.
Kell and Pretorius discussed the role of
ferritn ~ and iron  metabolism in
inflammatory and oxidative processes [24].
Wang et al. also suggested that elevated
ferritin stroke may reflect
inflammatory response and oxidative stress
rather than body iron stores alone [25].
Thus, in acute ischemic stroke, serum

ferritin may represent a combined marker

in acute

of iron metabolism, inflammation, and
oxidative injury.

The findings of the present study are
consistent with earlier studies that reported
an association between elevated ferritin
levels and poor stroke outcomes. Millerot et
al. examined serum ferritin in stroke and
discussed whether it reflects increased body
stores or stroke severity [6].
Erdemoglu and Ozbakir reported that serum
ferritin levels were associated with early
prognosis stroke participants [7].
Similarly, other studies have suggested that
higher serum ferritin levels are associated
with larger infarct size, poorer functional
outcome, and increased mortality among

iron

in

participants with acute ischemic stroke
[26]. The present study adds to this
evidence by showing that ferritin levels are
significantly associated with NIHSS-based
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stroke severity in a hospital-based
population.

The study also found that serum
ferritin levels were significantly higher
among participants with hypertension,
diabetes mellitus, and dyslipidemia. These
conditions are closely linked to chronic
vascular endothelial
dysfunction, stress, and

atherosclerosis, all of which may contribute

inflammation,
oxidative

to ferritin elevation. Hypertension causes
injury and promotes
atherosclerosis, while diabetes mellitus
accelerates endothelial dysfunction and
inflammatory vascular damage [16,17].

vascular

Dyslipidemia  contributes to  plaque
formation and vascular occlusion, which
are central mechanisms in ischemic stroke.
The coexistence of these risk factors with
elevated ferritin levels may indicate a
higher inflammatory and metabolic burden
among participants with more severe
stroke.

Serum ferritin showed significant
correlations with lipid profile parameters in
the present study. A strong positive
correlation was observed with total
cholesterol and LDL cholesterol, while
triglycerides showed a moderate positive
correlation. HDL cholesterol showed a
significant negative correlation with serum
ferritin. These findings suggest that
elevated ferritin levels are associated with
an atherogenic lipid profile. Dyslipidemia
is an  important  contributor  to
atherosclerotic disease and ischemic stroke.
Elevated LDL cholesterol and total
cholesterol promote plaque formation,
while low HDL cholesterol reduces reverse
cholesterol  transport and  vascular
protection. Grundy et al. described the
importance of lipid management for
cardiovascular and cerebrovascular risk
reduction [27]. The SPARCL study also
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demonstrated the role of aggressive
cholesterol reduction in reducing recurrent
stroke risk [28].

The negative correlation between
serum ferritin and HDL cholesterol is
clinically relevant because HDL has anti-
inflammatory, antioxidant, and endothelial
protective effects. Lower HDL levels may
therefore  indicate reduced vascular
protection in participants with elevated
ferritin. In contrast, the positive correlation
of ferritin with LDL cholesterol and total
cholesterol suggests that ferritin elevation
may coexist with a pro-atherogenic and
pro-inflammatory metabolic state. These
findings support the concept that ferritin
may be linked not only to acute stroke
severity but also to underlying vascular risk
burden.

In the present study, family history
of stroke was present in a smaller
proportion of participants compared with
those without family history. However,
family history remains an important non-
modifiable risk factor for stroke, as it may
reflect genetic predisposition as well as
shared environmental and lifestyle factors.
Bevan et al. reported that family history
contributes to stroke risk independent of
traditional vascular risk factors [29].
Although family history was not the major
risk factor observed this  study
population, it remains relevant
comprehensive stroke risk assessment.

The present study has important
clinical implications. Serum ferritin is a
relatively accessible laboratory parameter
and may be useful as an adjunct marker for
assessing stroke severity in participants
with acute ischemic stroke. Its association

in
n

with NIHSS score suggests that ferritin may
reflect the biological severity of ischemic
injury, particularly through inflammatory
and oxidative stress pathways. However,
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serum ferritin should not be interpreted in
isolation, as it can be influenced by
infection, inflammation, liver disease, iron
metabolism disorders, and other systemic
conditions. In clinical practice, ferritin may
be considered along with NIHSS score,
imaging findings, and vascular risk profile
to improve risk stratification.

The findings also emphasize the
importance of aggressive management of
modifiable stroke risk factors. Smoking,
alcohol hypertension,
diabetes mellitus, and dyslipidemia were
associated with higher serum ferritin levels
and greater NIHSS scores. This highlights
the need for comprehensive preventive
strategies, including smoking cessation,
alcohol risk reduction, blood pressure
control, glycemic control, lipid
management. Such interventions may
reduce both the risk of stroke and the
severity of neurological outcomes.

consumption,

and

Conclusion

The present study demonstrated a
significant association between elevated
serum ferritin levels and increased stroke
severity among participants with acute
ischemic stroke. Serum ferritin levels were
also significantly associated with major
vascular and lifestyle-related risk factors
and showed significant correlation with
lipid profile parameters. These findings
suggest that serum ferritin may serve as a
useful biomarker of stroke severity and
inflammatory burden in acute ischemic
stroke. However, as this was a cross-
sectional study, causality cannot be
established. Further longitudinal and
multicentric studies are required to validate
the prognostic value of serum ferritin and to
determine whether it can independently
predict stroke outcomes after adjusting for
potential confounding factors.
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