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Background: We planned to assess the serum ferritin levels among ischemic stroke cases and to correlate it with early neurological deterioration 

and prognosis of acute ischaemic stroke and to find the relationship between serum ferritin and various risk factors for Stroke. 

 

Methods: This study was conducted as a cross sectional observational study among patients attending outpatient and inpatient department of 

General medicine, Neurology and emergency with acute ischemic stroke during August 2022 – November 2022 in Chettinad medical Center 

Hospital in Chennai. A total of sixty patients with acute ischemic stroke were included in this study. All data was entered in excel sheet and 

analyzed using SPSS.  

 

Results: A significant association between high levels of serum ferritin and severe and poor prognosis cases with acute ischemic stroke. Also, 

we noted significant rise in serum ferritin in ischemic stroke patients in correlation with high scores with NIHSS which indicates the severity. 

This study also reveals the poor outcome in correlation with high serum ferritin values and good outcome in correlation with low serum ferritin 

values, based on Modified Rankin scale. Also, diabetes mellitus and systemic hypertension, alcohol consumption and loss of consciousness were 

found to be associated with serum ferritin levels, in this study.  

 

Conclusion: Increased serum ferritin is linked with poor outcome in AIS cases. Hence more focus to be paid on cases with high serum ferritin 

and all cases with AIS should be assessed for serum ferritin routinely.  
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INTRODUCTION 

Stroke is one of the most common reasons for mortality, both in developed and developing countries. Among the stroke subtypes 

of stroke, Ischemic stroke (IS) contributes about 75% of all stroke cases followed by hemorrhagic stroke contributes about 15% 

of all strokes and the remaining 10% is contributed by all other types of stroke1. According to definition of World Health 

Organization (WHO), Stroke is defined as a clinical syndrome consisting of 'rapidly developing clinical signs of focal or global 

disturbance of cerebral function, with duration lasting more than 24 hours or leading to death with no apparent cause other than 

that of vascular origin2. Iron is an essential element which is very essential for every human being and it acts by catalyzing many 

biological reactions due its dual redox nature. But iron is also able to produce free radicals and oxidative stress. In order to 

prevent the adverse effect that can occur due to iron, there are mechanisms that keep free iron under toxic levels3-5. Among them, 

ferritin is one of key component in the mechanisms, which acts by storing the excess iron inside the cells and thus avoiding free 

radicals’ production from free iron.  

Ferritin is the known source of iron for the synthesis of iron containing proteins such as cytochromes. In brain tissue, ferritin is 

localized in astrocytes and microglia6. Serum concentration of ferritin is known to be directly proportional to iron stores in 

tissues and therefore may be used to evaluate iron stores in the absence of inflammatory conditions, infectious diseases, and 

cancer7. Low serum ferritin level indicates decreased iron stores. Next to liver, iron gets stored largely in brain, where highest 
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rates of metabolic activity occur. Any impairment in these metabolic activities would results in occurrence of neurodegenerative 

disorders8. During, cerebral ischemia, the iron homeostasis occurs, leading to iron release in the ischemic tissue and therefore to 

an increased oxidative damage9. Some studies reported that elevated levels of serum ferritin, were associated with poor outcome 

after ischemic stroke10,11 and intracerebral haemorrhage12. But, direct evidences of iron toxicity after experimental stroke are 

controversial. Hence this study was planned to assess the serum ferritin levels among ischemic stroke cases and to correlate it 

with early neurological deterioration and prognosis of acute ischaemic stroke and to find the relationship between serum ferritin 

and various risk factors for Stroke. 

 

METHODOLOGY  

This study was conducted as a cross sectional observational study among patients attending outpatient and inpatient department 

of General medicine, Neurology and emergency with acute ischemic stroke during August 2022 – November 2022 in Chettinad 

medical Center Hospital in Chennai. All patients with new onset focal neurological deficit following ischemic stroke, presented 

within 24 hours of onset of stroke, patients aged more than 14 years and from both sexes, and patients with new onset stroke 

with past history of hypertension, diabetes mellitus, dyslipidemia, smoking, alcohol were included in this study. Patients with 

age more than 80 years, patients with malignancy and individuals with Connective Tissue disorders and Rheumatic heart disease, 

Coronary Artery diseases, prior history of transient ischemic attacks or reversible, Ischemic neurological deficit, cerebrovascular 

accidents, haemorrhage in CT scan and history of recent surgery and trauma were excluded from this study. A total of sixty 

patients with acute ischaemic stroke were included in this study. Ethical committee approval was obtained for this study from 

the Institutional Human Ethics Committee.  

After taking the written informed consent, all the study patients were assessed for the demographic and clinical presentation by 

the principal investigator using a pre structured proforma. Following which the principal investigator assessed the detailed 

history of the participants and clinical examination was done. For assessing the biochemical parameters about 5 ml of venous 

blood was collected from each participant and the blood sample was sent for analysis of serum ferritin levels. Based on the 

history and examination the severity of stroke of each patient was categorized as mild, moderate and severe based on the National 

Institute of Health Stroke Scale (NIHSS) and the prognosis of each case was categorized as good prognosis and poor prognosis 

using the Modified Rankin Scale. NIHSS scores were grouped as mild, moderate and severe with the score 0-5, 6-20 and more 

than 20, respectively. Similarly Modified Rankin scale was categorized as scores between 0-2 as good prognosis and score more 

than 2 as poor prognosis. All the reports were entered in the same proforma where clinical presentation was entered by the 

principal investigator.  

The data was entered in excel sheet and analyzed using SPSS (Version 17). Descriptive statistics with mean, standard deviation 

and proportions (%) were calculated for quantitative variables. To test the hypothesis Chi Square test and Independent sample t 

test were done appropriately. p value <0.05 was considered as statistically significant. 

 

RESULTS 

In this study 41.7% of subjects had normal serum ferrtin levels and the rest had high levels of serum ferritin. Meanwhile serum 

ferritin was found to be high among 19 and 16 participants with alcohol consumption and without alcohol consumption 

respectively. There was association found between alcohol consumption and serum ferritin level, the p value was statistically 

significant. In this present study serum ferritin was found to be normal among 12 and 13 participants with diabetes mellitus and 

without diabetes mellitus respectively. Meanwhile serum ferritin was found to be high among 30 and 5 participants with diabetes 

mellitus and without diabetes mellitus respectively. There was association found between alcohol consumption and serum ferritin 

level and the p value was highly statistically significant. Among the sixty participants in this study 37 acute ischemic stroke 

participants had hypertension, among them 10 were found to have normal serum ferritin and 27 participants had high serum 

ferritin level. Among 23 non hypertensive participants 15 participants were found to have normal serum ferritin level and 8 

participants had high serum ferritin level. The association between hypertension and serum ferritin was found to be statistically 

significant. However, the association was not found to be statistically not significant. 
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Table 1: Demographic parameters vs Serum ferritin levels 

Variables 
Serum ferritin 

Total P value 
Normal High 

Age group 

< 50 years 8 (50) 8 (50) 16 (100) 0.429 

≥ 50 years 17 (38.6) 27 (61.4) 44 (100)   

Sex 

Male 18 (45) 22 (55) 40 (100) 0.458 

Female 7 (35) 13 (65) 20 (100)   

Smoking habit 

Yes 12 (48) 13 (52) 25 (100) 
0.401 

No 13 (37.1) 22 (62.85) 35 (100) 

Alcohol consumption 

Yes 4 (17.3) 19 (82.6) 23 (100) 
0.002* 

No 21 (56.7) 16 (43.2) 37 (100) 

Diabetes mellitus 

Present 12 (28.5) 30 (71.4) 42 (100) 
0.001* 

Absent 13 (72.2) 5 (27.7) 18 (100) 

Hypertension 

Present 10 (27) 27 (72.9) 37 (100) 
0.003* 

Absent 15 (65.2) 8 (34.7) 23 (100) 

Dyslipidemia 

Present 7 (29.1) 17 (70.8) 24 (100) 

0.108 Absent 18 (50) 18 (50) 36 (100) 

Total 25 (41.7) 35 (58.3) 60 (100) 

*Significant 

 

Among acute ischemic stroke participants with loss of consciousness 2 participant were found with normal serum ferritin and 

11 participants had high serum ferritin level. Among participants without loss of consciousness 23 participants had normal serum 

ferritin level and 24 participants had high serum ferritin levels. There was association found between loss of consciousness and 

serum ferritin level and it was found to be statistically significant. Among participants with speech disturbance (46) 19 

participants had normal serum ferritin level and 27 participants had high serum ferritin level. Among participants (14) who do 

not had speech disturbance 6 participants had normal serum ferritin level and 8 participants had high serum ferritin level. There 

was no association found between speech disturbance and serum ferritin in this study. Facial nerve involvement was present 

among 49 participants and in whom 19 had normal serum ferritin level and 30 participants had high serum ferritin level. Among 

11 participants who had no facial nerve involvement 6 participants were found with normal serum ferritin and 5 participants 

were found to have high serum ferritin level. There was no association found between facial nerve involvement and serum 

ferritin in this study and the p value was found to be statistically insignificant. 

National Institute of Health Stroke Scale (NIHSS) score was moderate among 36 study participants in whom 23 participants had 

normal serum ferritin levels and 13 participants had high serum ferritin level. Among 24 severe National Institute of Health 

Stroke Scale (NIHSS) patients 2 were found to have normal serum ferritin value and 22 had high serum ferritin value. The 

association between National Institute of Health Stroke Scale (NIHSS) score and serum ferritin was found to be highly 

statistically significant. 

Serum ferritin was normal among 16 and 9 participants with good and poor Modified Rankins Scale respectively and serum 

ferritin was found to be high among 8 and 27 participants with good and poor Modified Rankins Scale respectively, in this study. 

There was high statistical significant association found between Modified Rankins Scale and serum ferritin. 
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Table 2: Clinical profile vs Serum ferritin levels 

Variables 
Serum ferritin 

Total P value 
Normal High 

Loss of Consciousness 

Present 2 (15.3) 11 (84.6) 13 (100) 
0.0298* 

Absent 23 (48.9) 24 (51) 47 (100) 

Speech disturbance 

Present 19 (41.3) 27 (58.7) 46 (100) 
0.917 

Absent 06 (42.9) 08 (57.1) 14 (100) 

Facial nerve involvement 

Present 19 (38.8) 30 (61.2) 49 (100) 
0.337 

Absent 06 (54.5) 05 (45.5) 11 (100) 

NIHSS         

Moderate 23 (63.8) 13 (36.1) 36 (100) 
0.000* 

Severe 2 (8.3) 22 (91.6) 24 (100) 

MRS         

Good 16 (66.6) 8 (33.3) 24 (100) 

0.001* Poor 9 (25) 27 (75) 36 (100) 

Total 25 (41.7) 35 (58.3) 60 (100) 

*Significant 

 

In this current study the mean NIHSS score among participants with normal serum ferritin was found to be 12.5±4.82 and among 

35 participants with high serum ferritin value the NIHSS score was found to be 16.3±7.34. The mean difference in NIHS score 

for serum ferritin was found to be statistically significant. In this study the mean MRS among participants with normal serum 

ferritin (25) was found to be 3.1 ±1.3 and among 35 participants with high serum ferritin value the mean MRS was found to be 

3.9 ±1.5. The mean difference in MRS for serum ferritin was found to be statistically significant. The mean serum ferritin among 

participants with moderate NIHSS score was 175.92±75.32 and among severe NIHSS score participants the mean serum ferritin 

was found to be 228.16±81.48. The mean serum ferritin for NIHSS score for was found to be statistically significant. In this 

study among acute ischemic stroke participants with good MRS the mean serum ferritin was found to be 121.45±67.41 and 

among poor MRS participants the mean serum ferritin was 247.84±80.64. The mean serum ferritin based on MRS was found to 

be highly statistically significant. 

 

DISCUSSION 

In this study among 16 participants below 50 years of age, 8 participants were found to have normal serum ferritin level and 8 

had high serum ferritin values. Likewise, above the age of 50 years among 44 participants 17 were found to have normal serum 

ferritin levels and 27 had high serum ferritin value. The mean serum ferritin was found to be 241.9 ± 120.16µg/lit among the 

study participants. The association between age group and serum ferritin in this study was found to be statistically not significant. 

In this study among 40 male participants 18 participants had normal serum ferritin and 55 participants had high serum ferritin 

levels whereas among 20 female participants 7 were found to have normal serum ferritin level and 13 participants had high 

serum ferritin levels. There was no association found between Gender and serum ferritin level and the p value was statistically 

insignificant. Similar to this study, there was no significant correlation between serum ferritin and age reported by Milman M et 

al13, in their study.  

 

Smoking and Alcohol Consumption 

Among 25 participants with smoking habits 12 were found to have normal serum ferritin level and 13 participants were found 

with high serum ferritin value. Among 35 participants without smoking habit 13 participants had normal serum ferritin and 22 

participants had high serum ferritin level. In this study there was no association found between smoking and serum ferritin and 

the p value was statistically not significant. In this current study serum ferritin was found to be normal among 4 and 21 

participants with alcohol consumption and without alcohol consumption respectively. Meanwhile serum ferritin was found to be 

high among 19 and 16 participants with alcohol consumption and without alcohol consumption respectively. There was 

association found between alcohol consumption and serum ferritin level, the p value was statistically significant. Similarly, there 

is no significant correlation between serum ferritin and smoking reported in the study conducted by Salonen et al14.  
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Diabetes  

In this present study serum ferritin was found to be normal among 12 and 13 participants with diabetes mellitus and without 

diabetes mellitus respectively. Meanwhile serum ferritin was found to be high among 30 and 5 participants with diabetes mellitus 

and without diabetes mellitus respectively. There was association found between alcohol consumption and serum ferritin level 

and the p value was highly statistically significant. This was supported by studies conducted by Fernandez et al15, Thomas et 

al16, Kim et al17 and Eshed et al18.  

 

Hypertension  

Among the sixty participants in this study 37 acute ischemic stroke participants had hypertension, among them 10 were found 

to have normal serum ferritin and 27 participants had high serum ferritin level. Among 23 non hypertensive participants 15 

participants were found to have normal serum ferritin level and 8 participants had high serum ferritin level. The association 

between hypertension and serum ferritin was found to be statistically significant. These findings were consistent with the findings 

reported in the studies conducted by Wrede et al19, Piperno et al20, where they reported association between hypertension and 

high serum ferrritin levels. 

 

Ferritin Levels Vs NIHSS and MRS 

National Institute of Health Stroke Scale score was moderate among 36 study participants in whom 23 participants had normal 

serum ferritin levels and 13 participants had high serum ferritin level. Among 24 severe National Institute of Health Stroke Scale 

patients 2 were found to have normal serum ferritin value and 22 had high serum ferritin value. The association between National 

Institute of Health Stroke Scale score and serum ferritin was found to be highly statistically significant. Serum ferritin was 

normal among 16 and 9 participants with good and poor MRS respectively and serum ferritin was found to be high among 8 and 

27 participants with good and poor MRS respectively, in this study. There was high statistical significant association found 

between MRS and serum ferritin. In this current study the mean NIHSS score among participants with normal serum ferritin 

was found to be 12.5±4.82 and among 35 participants with high serum ferritin value the NIHSS was found to be 16.3±7.34. The 

difference in mean NIHS score and serum ferritin levels was found to be statistically significant. In this study the mean MRS 

among participants with normal serum ferritin was found to be 3.1 ±1.3 and among 35 participants with high serum ferritin value 

the mean MRS was found to be 3.9 ±1.5. The difference in mean MRS among participants with normal and high serum ferritin 

levels was found to be statistically significant. The mean serum ferritin among participants with moderate National Institute of 

Health Stroke Scale score was 175.92±75.32 and among severe National Institute of Health Stroke Scale score participants the 

mean serum ferritin was found to be 228.16±81.48. The mean difference in serum ferritin levels among participants with 

moderate and severe scores of NIHSS was found to be statistically significant. 

In this study among acute ischemic stroke participants with good MRS the mean serum ferritin levels was found to be 

121.45±67.41 and among poor MRS participants the mean serum ferritin was 247.84±80.64. The mean difference in serum 

ferritin levels based on the prognostic predictor score, MRS was found to be highly statistically significant, in this study. There 

were several studies favoring this fact include Davalos et al11, Fernandez et al15 and Thakur et al21. Studies related to severity 

and prognosis of stroke demonstrated that serum ferritin was a significant predictor of mortality and neurologic deterioration11,22. 

Also there were several studies investigating the relationship between stroke subtypes, post stroke mortality and serum ferritin 

level. Some studies found a meaningful relationship between serum ferritin and stroke severity and mortality23 and some did 

not24,25.  

In addition, some results of some studies suggest an important relation between increased iron stores and neurologic worsening 

within the early acute phase of ischemic stroke. Plasma ferritin more than 275 ng/mL measured within the first 24 hours of the 

onset of symptoms increased risk of subsequent progressing stroke, independent of other important predictors of neurologic 

worsening identified in recent clinical studies11,26.  

 

CONCLUSION 

From the present study we conclude that there was a significant association between high levels of serum ferritin and severe and 

poor prognosis cases with acute ischemic stroke. This study demonstrates the significant rise in serum ferritin in ischemic stroke 

patients in correlation with high scores with NIHSS which indicates the severity. This study also reveals the poor outcome in 

correlation with high serum ferritin values and good outcome in correlation with low serum ferritin values, based on Modified 

Rankin scale. Also, diabetes mellitus and systemic hypertension, alcohol consumption and loss of consciousness were found to 

be associated with serum ferritin levels, in this study. There is no statistically significant relationship between serum ferritin and 

gender, age, smoking and facial nerve involvement were reported in this study. Further multicenter large-scale studies involving 

population from different ethnicity and food habits can be conducted to find the in depth of the association in various populations.  
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