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Abstract

Introduction: Cortisol, an important hormone in the hypothalamic pituitary adrenal axis, has important effects on the
metabolism of glucose, protein and Iipidi. A stress response consists of increased levels of cortisol and catecholamines in
the 1° weeks after acute stroke. The cortisol response has been observed in cerebral infarction as well as in intracerebral
haemorrhage. Change in serum level of cortisol has been reported in patients with ischemic stroke and studies reported
that high levels of this hormone are independently associated with increase in ischemic lesion volume. Also it has been
observed that cortisol level in patients with ischemic stroke is associated with significantly increased mortality rate.
Increase in the circulating levels of catecholamines was shown in insular damage in experimental stroke suggesting this as a
mechanism for the cardiac complications associated with stroke.

Patients and Methods: All patients were included in the study who was admitted within 6 hours in the hospital after the
episode of stroke. Scandinavian Stroke Scale (SSS)" was monitored in all patients from admission. SSS was performed every
2 hours in the first 24 hours, every 4 hours in the next 48 hours and then daily up to day 7. Blood samples were obtained for
routine investigation and estimation of serum cortisol. No patients had blood samples drawn for cortisol determination
between 01:00 and 07:00 am.

Results: Mean age was observed in the current series was 72.8 + 12.54 years. There were 34 (53.1%) male and 30(46.9%)
female. SSS was observed to be 36 (21-47) on admission. History of hypertension, History of stroke, Diabetes mellitus and
Atrial fibrillation was observed in 38(59.4%), 12(18.8%), 24(37.5%) and 11(17.2%) respectively. In univariate logistic
regression analysis of the relations to 7 days of mortality, s-cortisol, SSS on admission, and pulse rate reached a significance
level. Age, atrial fibrillation, blood glucose, body temperature 12 h after stroke onset, and the presence of early infarctions
signs did not reach a significance level of 0.1 in univariate testing. S-cortisol level was higher in patients with insular
involvement, 635 nmol/l, in comparison to patients without insular involvement, 589 nmol/I.

Conclusion: Adrenal glucocorticoid stress response in acute stroke is harmful. High cortisol levels are associated with the
poor outcome and mortality of the patients with stroke.
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the HPA axis”. Following an acute stroke, prolonged HPA
axis activation may also occur for the specific stroke
Cortisol, an important hormone in the hypothalamic reasons which include cytokine release following
pituitary adrenal axis, has important effects on the neuronal injury”. Also stroke lesion may destroy HPA
metabolism of glucose, protein and lipid". A stress inhibitory areas of the brain in the frontal or medial

temporal lobes”.

response consists of increased levels of cortisol and

ivv

catecholamines in the 1% weeks after acute stroke"". The cortisol response has been observed in cerebral
Activation of the hypothalamic pituitary adrenal (HPA) P i i

. . . . infarction as well as in intracerebral haemorrhage™,
axis in acute, severe illness results in elevated cortisol

Introduction

levels. This causes mobilization of glucose from the liver Cortisol has also been correlated positively to white
and adipose tissue and the potentiation of cardiovascular
output"i. Also severe illness correspondingly stimulates
higher cortisol concentrations". Authors have observed
that there is association of greater severity of illness with
the loss of diurnal variation in cortisol"". It is observed
that the ageing is associated with the dysregulation of

blood cell count, fibrinogen, and other markers of the
inflammatory response after stroke™. Change in serum
level of cortisol has been reported in patients with
ischemic stroke and studies reported that a high level of
this hormone is independently associated with increase
in ischemic lesion volume. Also it has been observed that
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cortisol level in patients with ischemic stroke is
associated with significantly increased mortality rate™,"
Also there ae evidences which shows that prolonged
exposure to high cortisol levels is neurotoxic and patients
on corticosteroid are shown to have smaller
hippocampal volume™". Some studies suggested that the
association between high stress hormone levels and less
favourable outcome could be related to cardiac
abnormalities resulting from the increased levels of
stress-hormones™"

Increase in the circulating levels of catecholamines was
shown in insular damage in experimental stroke
suggesting this as a mechanism for the cardiac
complications associated with stroke™

The aim of the study was to investigate cortisol level and
severity of stroke

Patients and Methods:

A total of 68 patients were included in the study. The
patients were recruited from the department General
Medicine Varun Arjun Medical College and Rohilkhand
Hospital Shahjahanpur. Written informed consent was
taken from all the patients.

All patients were included in the study who was admitted
within 6 hours in the hospital after the episode of stroke.
Patients were excluded if age < 18 years, other acute life-
threatening diseases and pregnancy.

Three patients were excluded from the study as o9ne
patient withdrew consent and two patients had another
final diagnose than stroke.

Vital signs such as blood pressure, pulse rate, body
temperature were continuously monitored. Scandinavian
Stroke Scale (SSS)™ was monitored in all patients from
admission. SSS was performed every 2 hours in the first
24 hours, every 4 hours in the next 48 hours and then
daily up to day 7.

At follow-up of 3 months SSS, blood pressure and pulse
rate were assessed. Cerebral infarction or intracerebral
haemorrhage was diagnosed on the basis of clinical
findings and CT-scan in all patients. Atrial fibrillation was
diagnosed by 12-lead ECG on admission or by continuous
ECG-monitors. CT scan of each patient was performed
and follow-up CT-scan at 7-8 days.

Blood samples were obtained for routine investigation
and estimation of serum cortisol. No patients had blood
samples drawn for cortisol determination between 01:00
and 07:00 am.

Thus a total 64 study population was obtained after all
exclusions and were included in the study.

Statistical analysis

Statistical analysis was performed by SPSS 21.0 for
Windows. Normal distribution was assessed. Student’s t
test was used in comparing means of independent,
normally distributed, continuous variables. Stratifications
were based on the median of SSS score. Multivariate
logistic regression was performed after assessing the
normal distribution. A significance level of 0.05 was
selected.

Results:
A total of 64 patients were included for final analysis

Table 1: Patients characteristics

N=64 value

Age (mean * SD) 72.8 £+12.54
Male (%) 34 (53.1%)
Female (%) 30(46.9%)
SSS (mean / range) 36 (21-47)
History of hypertension (%) 38(59.4%)
History of stroke (%) 12(18.8%)
Diabetes mellitus (%) 24(37.5%)
Atrial fibrillation (%) 11(17.2%)

As described in the table 1, mean age was observed in
the current series was 72.8 £ 12.54 years. There were 34
(53.1%) male and 30(46.9%) female. SSS was observed to
be 36 (21-47) on admission. History of hypertension,
History of stroke, Diabetes mellitus and Atrial fibrillation
was observed in 38(59.4%), 12(18.8%), 24(37.5%) and
11(17.2%) respectively.

Table 2: Cortisol levels in patients

Category Cortisol Number of
levels patients
patients who died within 7 days of 13594 + 4
stroke onset 256.8
Patients who survived 7 days 624.9 + 60
123.9

Difference-734.500, Standard error- 68.89595%, ClI-
872.2188 to -596.7812, t-statistic -10.661, DF 62,
Significance level-P < 0.0001

In univariate logistic regression analysis of the relations
to 7 days of mortality, s-cortisol, SSS on admission, and
pulse rate reached a significance level. Age, atrial
fibrillation, blood glucose, body temperature 12 h after
stroke onset, and the presence of early infarctions signs
did not reach a significance level of 0.1 in univariate
testing.

S-cortisol level was higher in patients with insular
involvement, 635 nmol/l , in comparison to patients
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without insular involvement, 589 nmol/| . This result was
not statistically significant.

Discussion:

Cortisol was related to body temperature and blood
glucose, these are two basic para-clinical measures that
have been related to stroke severity in the studies™,™
There was a relation of cortisol to body temperature,
lower body temperature in the first hours was related to
high cortisol and that higher body temperature later was
related to high cortisol™".

In this study, insular involvement in less severe stroke
was associated with a more cortisol response. Our study
showed neurological deterioration is related to severe
stroke and cortisol levels. Similar observations were
shown in other studies™. Studies have shown that
cortisol was independently associated with death after
stroke also found higher cortisol to be independently
associated with poorer functional outcome™' ™" which
was in accordance with our study. Studies also found
that cortisol was not an independent predictor of

XXVii xxviii

outcome after adjusting for stroke severity™ ',

Study also investigated the relationship between cortisol
and blood pressure and found a positive correlation™.
Studies also reported the relationship between cortisol
and length of stay, that a higher cortisol level was
associated with a longer length of intensive care unit

stay™.

The limitations of our study was that cortisol was
analysed only once after admission.

Conclusion:

From these findings we concluded that adrenal
glucocorticoid stress response in acute stroke is harmful.
High cortisol levels are associated with the poor outcome
and mortality of the patients with stroke.
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