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Abstract 

 

A Study on Correlation between Serum Cortisol and Stroke Severity 
with Serum Cortisol 

K.H Jnanendrappa1 
1MBBS, MD (general medicine), Professor & HOD, Sri Siddhartha Institute Of Medical Sciences and Research Centre, Tumakuru, Karnataka, India. 

 

Background: The stress response that occurs after the event of acute stroke causes the activation of the hypothalamo–pituitary–adrenal (HPA) 

axis. Certain studies have found that increased serum cortisol level in patients with acute stroke is related to larger infarct volume, greater 

stroke severity and poor outcome, including death. Subjects and Methods: About 50 new cases of acute ischemic stroke patients, within 72 

hours of the acute neurological event , who were admitted in the Sridevi Medical College & Hospital were included in the study. The study was 

conducted for a period of 6 months.(June 2018-December 2018). CT Brain was taken during admission to confirm acute ischemic stroke. 

NIHSS (National Institute of Health Stroke Scale)score for all the patients were assessed  for severity at the time of admission. Results: Of the 

50 cases, serum cortisol level of 23 cases were within  normal limits(</=690nmol/L) of which 65.2% had NIHSS score of less than or equal to 

6 and 34.8% of the cases had NIHSS score more than 6. Conclusion: Among the patients with acute ischemic stroke ,high serum cortisol 

levels at the time of admission correlates with,1. Clinical severity which is assessed by National Institute of Health Stroke Scale and 2, Poor 

prognosis and functional outcome after 15 days which is assessed by Modified Rankin Scale. 
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Introduction 

 

A stress response consisting of increased levels of serum 

cortisol, serum ACTH and catecholamines in the first weeks 

after acute stroke has been known since the 1950s.The serum 

cortisol and serum ACTH response has been identified in 

both cerebral infarction and intracerebral haemorrhage. High 

s-cortisol levels and s-ACTH have been related to poor 

outcome. It is, however, not known whether this adrenal 

glucocorticoid stress response is beneficial or harmful to the 

damaged brain. 

Some researchers suggested that the association between  

high stress hormone levels and less favorable outcome could 

be related to cardiac abnormalities resulting from the 

increased levels of stress-hormones. Whether the stress 

response is just an epiphenomenon to stroke severity or 

independently contributes to prognosis remains uncertain. 

Furthermore, the stress response has not yet been put in 

perspective by evaluation in the context of parameters 

generally assumed to be of importance in acute stroke. There 

are many clinical variables like symptom severity and 

advanced age which are identified as potential predictors of 

outcome in patients with acute stroke. But there is a immense 

need to detect a biomarker for predicting the outcome of 

acute stroke. The period that ensues after the event of acute 

stroke can be regarded as a reaction to a stressful event. This 

stress response causes the activation of the hypothalamo– 

 

pituitary–adrenal (HPA) axis and sympathetic nervous 

system. In acute stroke the first measurable alterations are 

the endocrine changes because of the alteration in HPA axis. 

One of the HPA axis- related hormone is cortisol which has a 

robust circadian rhythm wherein the levels peak typically in 

the early hours of the day and decline later on. 

Cortisol has got a significant effect on the glucose, fat and 

protein metabolism and cardiovascular reactivity. There are 

studies which showed that high serum cortisol level 

associated with very much decreased physical function and 

impaired level of consciousness . Fiorentino et al showed 

that salivary cortisol levels can be used as biological marker 

for identifying patients who are prone for acquiring lower 

benefits from inpatient rehabilitation services. It is also 

proved in many studies that, increased cortisol 

concentrations have been observed in acute ischemic stroke 

and SAH.  Certain studies have found that increased serum 

and urinary cortisol level in patients with acute stroke is 

related to larger infarct volume, greater stroke severity and 

poor outcome, including death. After the acute event, 

increased serum cortisol level is significantly associated with 

acute confusional state. 

The primary objective of this study dissertation is to test the 

hypothesis that increased single serum cortisol level is 

associated with increased severity of acute ischemic stroke. 

Though cortisol level has diurnal variations it has been 
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showed that the normal circadian rhythm of cortisol is 

suspended during acute stroke and there is no variation of 

cortisol level in serum throughout the day due to 

perturbations in the HPA axis. 

So this study was designed to study the correlation of serum 

cortisol on stroke severity. 

 

Subjects and Methods 

 

1. The aim of the study is to investigate whether serum 

cortisol and serum ACTH levels are related to stroke 

severity. 

2. To determine whether s-cortisol is related to 

paraclinical parameters in acute stroke in order to gain 

knowledge of the relations between s-cortisol and other 

paraclinical variables of known relevance to stroke. 

 

Source 
This study will be conducted on patients presenting with 

history of Acute Stroke to Sridevi Hospital. 

 

Study Subjects 
A prospective study will be conducted on 50 patients with 

history of Acute Stroke presenting within 24 hours admitted 

to Sridevi  Hospital, during the study period between .(June 

2018-December 2018). 

    

STUDY PERIOD 
6 months- (June 2018-December 2018). 

 

Inclusion Criteria 
Patients with a history of Acute Stroke presenting within 24 

hours will be taken as study subjects. 

 

Exclusion Criteria 
1. Pregnancy 

2. Liver disease 

3. Age <18 

4. Patients who are taking following drugs 

a. Phenytoin 

b. Rifampicin 

c. Ketaconazole 

d. Steroids 

 

Study Protocol  
A previously designed proforma will be used to collect 

demographic, stroke particulars, investigations and clinical 

details of patients. 

 

Results 

 

Of the 50 cases, serum cortisol level of 23 cases were within  

normal limits(</=690nmol/L) of which 65.2% had NIHSS 

score of less than or equal to 6 and 34.8% of the cases had 

NIHSS score more than 6 .As the NIHSS score of less than 

or equal to 6 is considered to be a minor stroke, it is obvious 

from the above findings that most of the cases with normal 

cortisol level had no major stroke. Remaining 27 cases had 

elevated serum cortisol levels.100% of the cases with serum 

cortisol level of more than 690nmol/L had NIHSS score 

above 6.With the p value of <0.001 this is found to be 

statistically significant. 

 

Discussion 

 

A total of 50 patients were enrolled in the study who were 

proven to have Acute Ischemic Stroke by CT Brain which 

was taken at the time of admission. The minimum age of the 

patients is 30 years and the maximum age was 88 years. 

Among the 50 patients, 38 % of the acute ischemic stroke 

occurred in the age group of 61 to 70 years. And about 57 % 

were males and 43 % were females. The mean cortisol level 

was 630.07 in males. The mean cortisol level in females was 

658.14. Of the 50 cases, 26% were diabetics and 73% were 

non diabetics. The mean cortisol level in diabetics was 

591.15 7. The mean cortisol  level in non diabetics was 

660.38 40 percent were hypertensives and 60 percent were 

normotensives. The mean cortisol level in hypertensives was 

657.75. The mean cortisol level in normotensives was 632.93 

24 % had CAD and 76 % did not have CAD. The mean 

cortisol level in cases with CAD was 612.92 the mean 

cortisol level in non CAD was 652.32. 

Of the 50 cases 15 had systolic BP less than 140 mm Hg , 37 

had systolic BP more than or equal to 140mmHg.ie., 26 

percent had normal systolic blood pressure and 74 percent 

had elevated systolic blood pressure. Also, 35 had diastolic 

BP less than 90 mmHg and 13 had diastolic BP more than or 

equal to 90 mmHg.ie., 70 per cent had normal diastolic BP 

and 30 percent had elevated diastolic BP Of the 50 cases, 6 

had infarct in the Anterior cerebral artery territory and 42 

had infarct in the middle cerebral artery territory and 2 had 

infarct in the posterior cerebral artery territory.ie., 12 percent 

had ACA territory infarct, 42 percent had MCA territory 

infarct, 2 percent had PCA territory infarct. It is clear that 

majority of the cases had MCA territory infarct Of the 50 

cases, serum cortisol level of 23 cases were within normal 

limits (</=690nmol/L) of which 65.2% had NIHSS score of 

less than or equal  to 6 and 34.8% of the cases had NIHSS 

score more than 6 .As the NIHSS score of less than or equal 

to 6 is considered to be a minor stroke, it is obvious from the 

above findings that most of the cases with normal cortisol 

level had no major stroke. 

Remaining 27 cases had elevated serum cortisol levels.100% 

of  the cases with serum cortisol level of more than 

690nmol/L had NIHSS score above 6.With the p value of 

<0.001 this is found to be statistically significant. As the 

NIHSS score above 6 is considered to be moderate to severe 

stroke, it is obvious from the above observation that nearly 

all cases with elevated cortisol level had moderate to severe 

stroke. 

Of the 50 cases, serum cortisol levels of 23 cases were within 

normal limits (/=690nmol/L)of which 78.3% had MRS score 

less than or equal to 3 and 21.7% had MRS score more than 

3.Since MRS score is a measure of functional outcome and 

any score less than or equal to 3 is considered to have a 

favourable outcome ,it is clear from the above findings that 

most of the cases with normal serum cortisol had a 

favourable outcome with minimal neurological impairment. 

And in the remaining 27 cases which had serum cortisol 

level more than 690 nmol/L, 3.7% had MRS score of less 

than or equal to 3 and 96.3% had MRS score of more than 

3.With the p value of <0.001, this is statistically significant 

.Since MRS score more than 3 is associated with bad 
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outcome, most of the cases with elevated serum cortisol had 

a poor outcome with severe neurological impairment. 

Also among the 50 cases, 5 cases showed mortality who had 

elevated serum cortisol (>690nmol/L) at the time of 

admission.  

 

Conclusion 

 

Among the patients with acute ischemic stroke, high serum 

cortisol levels at the time of admission correlates with, 

1. Clinical  severity which is    assessed by National 

Institute of Health Stroke Scale and 

2. Poor prognosis and functional outcome after 15 days 

which is assessed by Modified Rankin Scale. 
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