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INTRODUCTION 
Stroke is a 'rapidly developed clinical signs of focal (or global) 
disturbance of cerebral function, lasting more than 24 hours or leading 

[1]to death, with no apparent cause other than of vascular origin'.

Ferritin is the primary iron-storage protein and is critical to iron 
homeostasis. In the absence of inammation, the concentration of 
serum (or plasma) ferritin is positively correlated with the size of the 

.[2]total body iron stores

Ferritin concentrations are raised in inammation (with or without 
infection), liver disease, obesity, and some rare haematological 

.[2]conditions

In the pathogenesis of ischemic stroke, the acute phase response 
proteins i.e. ferritin play important role, because acute cerebral 
ischemia triggers IL-6 release into cerebrospinal uid and blood, 
which is a key mediator of acute phase reaction and induces synthesis 

.[3]of acute phase proteins during ischemia

It is a Positive acute phase response protein. Serum ferritin found to be 
increased in acute ischemic stroke. Iron overload contributes to the 
development of vascular disease by promoting thrombosis after 
arterial injury. High serum ferritin at admission was reported to predict 
a poor prognosis in acute stroke patients (within 24–48 h after stroke 
onset), implicating that increase in the body iron stores before stroke 
onset can aggravate the cytotoxicity of brain ischemia. Thus, it has 
been suggested that high serum ferritin inuences the prognosis of 
ischemic stroke and acts as a risk factor for ischemic episodes by 

.[3]enhancing atherogenesis

Serum ferritin damages the ischemic part of the brain by production of 
free radicals. The generation of free radical hydroxyl is catalyzed by 
iron released from the intracellular stores like ferritin during ischemia. 
The inammatory marker ferritin can be used as a prognostic marker in 

[3]acute ischemic stroke.

Severity of stroke is assessed by NIHSS (National institute of health 
stroke scale). The NIHSS is composed of 11 items, each of which 
scores a specic ability between a 0 and 4. For each item, a score of 0 
typically indicates normal function in that specic ability, while a 
higher score is indicative of some level of impairment The individual 
scores from each item are summed to calculate a patient's total NIHSS 
score. The maximum possible score is 42, with the minimum score 

[4]being a 0.

The present study is undertaken to assess the level of serum ferritin and 
severity of stroke with the ferritin levels which is a risk factor in stroke.

Aims And Objective 
Ÿ To assess the level of serum ferritin in acute ischemic stroke
Ÿ To correlate the level of serum ferritin with severity of stroke
  
MATERIALS AND METHODS
It is a cross-sectional study conducted on 100 patients presents with 
acute ischemic stroke to K. R hospital, Mysore during Feb 2021 to July 
2022.

Secondary sources of information including published articles, 
journals, books and related website.

Sample Size 
Sample size :100
The sample size was calculated using one sample mean formula
i.e., n =z2 J2/d2
where Z{1-a/2} =1.96 for 95% condence interval
J =61.05[from reference article] (standard deviation)
D=12%precision
Power of the study =80%
n = (1.96)2(61.05)2/(12)2
= 99.43[approx. 100]

Inclusion Criteria:
1. Patients with acute ischemic stroke conrmed by CT scan or MRI 

brain.
2. Patients age more than 18 years

Exclusion Criteria:
1. Patients having evidence of renal disease, active hepatic disease, 

history of prior MI or surgery within preceding 3 months.
2. Patients with prior history of stroke or TIA's.
3. Patients with history of any infection in prior 4 weeks. 

METHODS
After taking the institutional ethical clearance for the study purpose of 
the study will be explained to the patient and attainders. Written 
informed consent will be taken from the subjects. Relevant history and 
clinical examination will be done. Severity of the stroke is assessed by 
NIHSS, serum ferritin level is measured, correlating the levels with the 
severity of the stroke.

Statistical Analysis:
Data obtained from the study will be entered in excel sheets and it will 
be double checked. Data analyzed using SPSS software version 22.0 
and it will be presented as descriptive statistics in form of frequency 
table, gures, and graphs. Association between variables will be done 
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using chi-square test and unpaired t test for qualitative and quantitative 
variables. Result will be expressed as mean+/-SD. Correlation of 
parameters is done by Pearson's correlation formula. A p value of <0.05 
is considered statistically signicant

RESULTS 
In this study total of 100 people 27 cases in age group of 36yrs to 
50yrs.Maximum number of cases i.e, 48 cases in age group of 51yrs to 
65yrs and 25 cases in age group of more than 65yrs. 64 were males and 
36 were females. 

Among the 100 cases 63were hypertensives and 37 were non 
hypertensives, 41 were diabetic and 59 were non diabetic, 54 were 
smokers and 46 were nonsmokers,15 were alcoholic and 85 were non-
alcoholic.

NIHSS severity score. Among 100 cases, 9 were minor cases,47 were 
moderate cases,29 were moderate to severe cases,15 were severe 
cases.

Normal serum ferritin level 20-250 ng/mL,53 cases have normal level 
of ferritin and 47 cases have higher level of ferritin. In minor group of 9 
cases, 9 cases have normal level of serum ferritin and 0 cases have high 
level of serum ferritin. In moderate group of 47 cases, 33 cases have 
normal level of serum ferritin and 14 cases have high level of serum 
ferritin. In moderate to severe group of 29 cases, 9 cases have normal 
level of serum ferritin and 20 cases have high level. In severe group of 
15 cases, 2 cases have normal level of serum ferritin and 13 cases have 
high level. In chi-square test p value being <0.05, test is statistically 
signicant.

Table -1- Age Distribution

Table -2- Sex Distribution

Table-3- Diabetes Distribution

Table-4 – Hypertension Distribution

Table-5 Smoker's Distribution

Table-6 - Alcoholics Distribution

Table-7- NIHSS Severity
NIHSS severity               score
Minor                              1-4
Moderate                       5-15
Moderate -severe         16-20
Severe                            21-42

Table -8- Serum Ferritin Distribution

Table-9- Serum Ferritin With NIHSS Severity

Table -10 Mean Serum Ferritin With NIHSS Severity

Table showing mean level of serum ferritin in each group. In minor 
group mean is 116.75±30.93. In moderate group mean is 
185.15±81.9In moderate to severe group mean is 246.31±32.46. In 
severe group mean is 316.58±71.08.

Graph -2- Mean serum ferritin with severity of NIHSS

DISCUSSION 
A cross-sectional study containing 100 patients with acute ischemic 
stroke. The objective was to study the level serum ferritin in acute 
ischemic stroke and to correlate its value with severity of the stroke. 
Youngest age was 36yrs and oldest was 88yrs.Mean age was 57.34yrs. 
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AGE IN YRS FREQUENCY CASES
18 to 50 27
51 to 65 48
More than 65 25
Total 100

SEX CASES
MALE 64
FEMALE 36
TOTAL 100

CASES
DIBETES 41
NON- DIABETES 59
TOTAL 100

CASES
HYPERTENSIVE 63
NON-HYPERTENSIVE 37
TOTAL 100

CASES
SMOKER 54
NON-SMOKER 46
TOTAL 100

CASES
ALCOHOLIC 15
NON-ALCOHOLIC 85
TOTAL 100

SEVERITY CASES
MINOR 9
MODERATE 47
MODERATE-SEVERE 29
SEVERE 15
TOTAL 100

SERUM FERRITIN CASES
NORMAL 53

HIGH 47
TOTAL 100

Ferritin Total
Normal High

NIHSS 
SEVERITY

Minor Count 9 0 9
% within NIHSS 
Severity

100.0% 0.0% 100.0
%

Moderate Count 33 14 47
% within NIHSS 
Severity

70.2% 29.8% 100.0
%

Moderate to 
Severe

Count 9 20 29
% within NIHSS 
Severity

31.0% 69.0% 100.0
%

Severe Count 2 13 15
% within NIHSS 
Severity

13.3% 86.7% 100.0
%

Total Count 53 47 100
% within NIHSS 
Severity

53.0% 47.0% 100.0
%

Chi-Square Tests
Value Df Asymp. Sig. (2-sided)

P value
Pearson Chi-
Square

a28.663 3 .000

N Mean Std. 
Deviation

Std. 
Error

SERUM_FER
RITIN

Minor 9 116.7556 30.93692 10.31231
Moderate 47 185.1553 81.98644 11.95895
Moderate to 
Severe

29 246.3166 32.46731 64.70876

Severe 15 316.5800 71.08011 18.35280
Total 100 235.4970 208.45643 20.84564
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Female have higher risk of stroke due to long life expectancy and 
hormonal risk. In my and other studies males were higher 
predominance due early risk factor exposure. Hypertension and 
diabetes were co-morbidities taken into present study, which are one of 
the risk factors of stroke. Hypertension was present to people with 
more severity of stroke than non- hypertensives. Mean RBS level was 
found to high with more severity of stroke, increasing the chances of 
severity of stroke.

[9].A study conducted by Thanikachalam R et al in 2020  In 60 patients 
with AIS serum ferritin levels were assessed on day of admission and 

thon 7  day and compared with NIHSS on admission and after one week 
found that mean serum ferritin levels at admission in patients with 
severe stroke, moderate stroke and mild stroke were 337.41, 285.56, 
197.91ng/ml respectively. Serum ferritin has positive correlation with 

[5]  severity of AIS. In study conducted by SK mandal  and Mohan N et al
[9]. showed higher ferritin levels in stroke group than controls with 
statistical signicance.

CONCLUSION
Ÿ In our study majority fall under NIHSS moderate severity group 

with normal level of ferritin when compared to other groups. This 
value which will be affected with other confounding factors like in 
serum ferritin depends on body iron levels, nutritional factors, iron 
deciency and iron metabolism. In our study higher levels of 
serum ferritin was found with more severity group of strokes, 
indicating positive correlation with severity of stroke. 
Hypertension and diabetes and dyslipidemia have signicant risk 
factor for stroke. In this study as following up of patients was not 
possible. Assessing these markers for prognosis of disease was 
limited.

REFERENCES 
1.  Coupland AP, Thapar A, Qureshi MI, Jenkins H, Davies AH. The denition of stroke. J R 

Soc Med. 2017;110(1):9-12. doi:10.1177/0141076816680121
2. S erum ferritin concentrations for the assessment of iron status in individuals and 

populations: technical brief. Geneva: World Health Organization; 2020. License: CC 
BY-NC-SA 3.0 IGO

3. M illán M, Sobrino T, Arenillas JF, Rodríguez-Yáñez M, García M, Nombela F, et al. 
Biological signatures of brain damage associated with high serum ferritin levels in 
patients with acute ischemic stroke and thrombolytic treatment. Dis Markers 
2008;25:181-8

4. N IHSS (National institute of health stroke scale) pbrainmed.wordpress.com
5. M andal K S., Majumder, M., Hossain, M., & Sarker, M. (2018). Serum Ferritin and 

Plasma Fibrinogen Level in Acute Ischemic Stroke. Bangladesh Journal Of Medical 
Biochemistry, 10(1), 16-20. doi: 10.3329/bjmb. v10i1.36694

6. S ultana J, Sharma DJ. Evaluation of Serum Ferritin as a Prognostic Marker in Acute 
Ischemic Stroke Patients-A Prospective Cohort Study. J Assoc Physicians India. 2022 
Apr;70(4):11-12. PMID: 35443413.

7. Rizk M. Khodeir, Maged K. Fahim, Mohamed H. El-Azab, Mohamed A. Helmy. Serum 
Level of Ferritin and Fibrinogen as Prognostic Indicator for Acute Ischemic Stroke. 
BMFJ 2021;38(2): 559-568. DOI: 10.21608/ bmfj.2021.68906.1402

8.  Garg R, Aravind S, Kaur S, Singh Chawla SP, Aggarwal S, Goyal G. Role of serum 
ferritin as a prognostic marker in acute ischemic stroke: A preliminary observation. Ann 
Afr Med. 2020 Apr-Jun;19(2):95-102. doi: 10.4103/aam.aam_35_19. PMID: 
32499465; PMCID: PMC7453951

9.  Thanikachalam R, Elangovan Srivijayan A. Evaluation of serum ferritin as a prognostic 
marker in acute ischemic stroke: a prospective observational study. Int J Res Med Sci 
2020; 8:4282-7.

10. M ohan N, Murthy K.Yogananda D, Rajalakshmi KV, Kumar SM. Serum
ferritin as a prognostic marker in acute stroke, a cross-sectional observational study. Int J 
Adv Med 2022; 9:25

11.  V ishwakarma, R., Jagat, R. S., Bhimte, B., & Dube, S. (n.d.). Study of Serum-Ferritin 
Level in Stroke Patients and its Outcome in Patients Admitted in Tertiary Care Centre. 
International Journal of Pharmaceutical and Clinical Research, 16(12),8288. 
https://impactfactor.org/PDF/IJPCR/16/IJPCR,Vol16,Issue12,Article18.pdf

12.  Gopinathan R, Gopalakrishna D, Beegum S, et al. Serum Ferritin levels in Acute 
Ischemic Stroke patients - A cross sectional study from Thiruvananthapuram, Kerala. J 
Evid Based Med Healthc 2021;8(20):1516- 1520. DOI: 10.18410/jebmh/2021/287.

13.  Ranjan U, Panneerselvam K. Association of serum ferritin in patients with acute 
ischemic stroke in tertiary care hospital. Int J Adv Med 2023;10:518-22.

14.  Deepthi V, D., Sriharsha T, D., Gopal, D. N., & Kannan R, D. (2024). Role of Serum 

Ferritin and Prediction of Neurological Outcome in Acute Ischemic Stroke Patients. 
South Eastern European Journal of Public Health, 1223–1227. https://doi.org/10.70135/ 
seejph.vi.2025

15.  L Amalia, D Wahyuni. Correlation Between Ferritin Level Serum And Clinical Outcome 
On Acute Ischemic Stroke . The Internet Journal of Neurology. 2020 Volume 21 Number 
2.DOI: 10.5580/IJN.55209

16. Shivakumar H, Durairaj A, Madhu G, Nirmala A C. A cross sectional study of correlation 
of serum ferritin levels with NIHSS scoring scale in patients of acute ischemic stroke. 
Panacea J Med Sci 2022;12(1):123-127.

17. Ranjan, Umashankar & Panneerselvam, Kanmani. (2023). Association of serum ferritin 
in patients with acute ischemic stroke in tertiary care hospital. International Journal of 
Advances in Medicine. 10. 518-522. 10.18203/2349-3933.ijam20231870.

18.  Dávalos, A., Fernandez-Real, J. M., Ricart, W., Soler, S., Molins, A., Planas, E., & 
Genís, D. (1994). Iron-related damage in acute ischemic stroke. Stroke, 25(8), 1543– 
1546. https://doi.org/10.1161/01.str.25.8.1543

19.  Dr. Nasiba Khan, Dr. Mukesh Kumar Samota, Dharam Singh, Dr. Sudhir Bhandari, 
"Serum Ferritin Levels as a Prognostic Indicator in Acute Ischemic Stroke: A 
Comprehensive Clinical Study", International Journal of Science and Research (IJSR), 
Volume 12 Issue 8, August 2023, pp. 924-932, https://www.ijsr.net/getabstract.php? 
paperid=SR23807213502, DOI: https://www.doi.org/10.21275/SR23807213502

20.  K oul RK, Yaseen Y, Amreen S, Shah PA, Hakeem MM. Role of Serum Ferritin in 
Determining the Severity and Prognosis of Stroke: A Hospital Based Study. Int J Sci 
Stud 2017;6(7):142-145.A

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 14 | Issue - 05 | May - 2025

Mean serum 
ferritin 
levels(ng/ml)

P value

Present study Minor 
Moderate
Moderate to severe 
Severe 

116.76
185.16
246.31
316.58

0.00

Thanikachala
[9]m R et al

Minor 
Moderate
Severe 

337.41
285.56
197.91

0.001

Ravindra garg 
[8]et al

245.50±121.3 0.585

Sk mandal 
[5]study

Cases 50
Controls 50

83.1
41.3

0.001

Mohan N et 
. [10]al

Improved (56)
Deteriorated (31)

144.48±134.65
362.45±153.41

0.01
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