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Abstract

Background: Increased cortisol results in increased
vascular tone and cardiac output. These effects are
necessary for the body to counteract inflammation in
situations such as septic shock, where the inflammatory
response is activated rapidly.

Methods: Hospital based cross sectional study conducted
on 50 cases admitted in medical intensive care unit of
SPMC and associated group of hospitals, Bikaner with
sepsis and septic shock were taken as per WHO criteria.
Results: Mean serum cortisol level in survivors was
165.37+46.20 and in non survivors it was 489.33+68.79
and on applying student ‘t’ test, the difference was found
statistically highly significant (p<0.001).

Conclusion: Increased serum free cortisol was associated
with high mortality. Keywords- Serum free cortisol,
survivors, non survivors.

Introduction

Cortisol is a hormone secreted by the adrenal cortex and
is essential for the maintenance of stability of major
organs. Increased cortisol results in increased vascular
tone and cardiac output. These effects are necessary for
the body to counteract inflammation in situations such as
septic shock, where the

inflammatory response is

activated rapidly.*
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Diagnosing sepsis is not always straightforward,
particularly in critically ill patients who often have
complex ongoing disease processes. Many of these
patients will also recently have received antimicrobial
therapy that can render microbial cultures negative;
several observational studies have reported negative
culture results in as many as 30-40% of ICU patients with
severe sepsis®®. Even when cultures are positive, results
can take several days to become available, thus slowing
the diagnostic process.

The traditional approach to sepsis diagnosis was based on
clinical signs and symptoms (or markers) of sepsis such as
fever, tachycardia and tachypnea, supported by relevant
microbiological data. More recently, biological laboratory
markers (biomarkers) have been used, ranging from the
relatively simple white blood cell count and C-reactive
protein (CRP) to more complex biomarkers, such as
procalcitonin (PCT) or cytokine levels and (to some
extent) coagulation markers.

Biomarkers of sepsis can potentially be used for prognosis
to predict the development of organ dysfunction, to guide
antibiotic therapy and to evaluate the response to therapy”.
Many biomarkers have been proposed over the years, but
there is little consensus on which is best and the exact role
Biomarker

of individual markers remains uncertain.
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development represents an important and ongoing area of

research within the global sepsis field.

Sam et al® studied the relationship between cortisol levels

and mortality in severe sepsis and found cortisol levels

were elevated in most patients with septic shock. Serum

cortisol level > or = 1242 nmol/l were associated with

significantly higher mortality. Such types of studies have

not been done in our area so to find out any such type of

correlation we carried out the study.

Materials And Methods

Place of Study

The Study was carried out in medical intensive care unit,

S.P. Medical College & Associated Group of P.B.M.

Hospitals, Bikaner.

Duration of study

From April 2015 to 31 March 2016

Design of study

The study was cross sectional study.

Subject selection

50 cases admitted in medical intensive care unit of SPMC

and associated group of hospitals, Bikaner with sepsis and

septic shock were taken as per WHO criteria.

Inclusion Criteria

Patients admitted in medicine intensive care unit, PBM

Hospital, Bikaner with sepsis and septic shock.

Exclusion Criteria

e Age <18 years

e Surgical patients and trauma patients

¢ Patients who have received glucocorticoid treatment

e Patients receiving etomidate, ketoconazole or any
other drug influencing the steroid metabolism.

e Cirrhosis

e Malignancies

e Chronic renal failure

Analysis of Serum Free Cortisol Concentrations
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The sample preparation and measurement for serum free
cortisol analysis was carried out using HPLC (High
Performance Liquid Chromatography)- coupled high
resolution MS (mass spectrometry) according to the
validated method described by Montsko et al.”

Statistical Analysis

Data were assessed using statistical program SPSS
version 22.00.

Data was expressed as mean + SD unpaired student T test
was used to compare cases. Correlation between total and
free cortisol level and prognosis of critically ill patients
was done by correlation coefficient analysis. P value
<0.05 will be considered to be significant.

Observations

Table 1

Distribution of cases according to serum free cortisol

level in relation to outcome

Serum Free | Survivors Non Total
Cortisol Survivors

(nmol/L) No. | % No. | % No. | %
<200 28 875 |0 - 28 |56.0
201-400 4 125 |2 111 |6 12.0
>400 0 - 16 889 |16 |32.0
Total 32 100 18 100 |50 | 100
p-value 0.001

According to table 1, out of total 50 patients, 32 were
survivors and 18 were non survivors. In serum free
cortisol level group <200, there were total 28 patients and
they all were survivors, in serum free cortisol level group
201-400, out of total 6, four and 2 patients were survivors
and non survivors respectively while in serum free
cortisol level >400 group, total 16 patients were found
and they were non survivors. the difference was found

statistically highly significant (p<0.001).
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Table 2: Distribution of cases according to serum free

cortisol level
Serum Free | Survivors Non Survivors
Cortisol
(nmol/L)
Mean 165.37 489.33
SD 46.20 68.79
t 19.894
D <0.001

Mean serum cortisol level in survivors was 165.37+46.20
and in non survivors it was 489.33+68.79 and on applying
student ‘t’ test, the difference was found statistically
Highly Significant (P<0.001).

Discussion

Sepsis is basically the harmful host response to infection;
systemic response to proven or suspected infection plus
some degree of organ hypofunction. In general, when an
infectious etiology is proven or strongly suspected and the
response results in hypofunction of uninfected organs, the
term sepsis (or severe sepsis) should be used®.

In our study out of total 50 patients, 32 were survivors
and 18 were non survivors. In serum free cortisol level
group <200, there were total 28 patients and they all were
survivors, in serum free cortisol level group 201-400, out
of total 6, four and 2 patients were survivors and non
survivors respectively while in serum free cortisol level
>400 group, total 16 patients were found and they were
non survivors.

Our study is also comparable to Venkatesh et al® in which
two hundred twenty serial measurements of plasma-free
cortisol, plasma total cortisol, and interleukin-6 were
collected from 80 patients (43 placebo and 37 statins).
Data from 10 volunteers were used as controls. Compared
with controls, in severe sepsis, baseline plasma total
cortisol was elevated two-fold (463 nmol/L [284-742
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nmol/L] vs 245 nmol/L [200-299 nmol/L], p < 0.001),
plasma-free cortisol 20-fold (75 nmol/L [20-151 nmol/L]
vs 5 nmol/L [5-7 nmol/L], p < 0.001), and plasma-free
cortisol/plasma total cortisol ratio six-fold (0.15 vs 0.02, p
= 0.058). Baseline plasma-free cortisol, plasma total
cortisol, and plasma-free cortisol/plasma total cortisol
ratios were significantly higher in non survivors as
compared with survivors.

Levy-Shraga et al*

in their study evaluated the cortisol

levels at baseline and after adrenocorticotropin (ACTH)

stimulation and determined their association to clinical
outcome of critically ill children. Ninety-nine patients were
enrolled. The mortality rate of children with a baseline

cortisol level of 600 nmol/L or greater was 36% (12/33

patients) versus 18% (12/66 patients) for children with a

baseline cortisol level of less than 600 nmol/L (odds ratio,

2.6 [95% confidence interval, 1-6.6]; P = 0.05). There was a

positive correlation between baseline cortisol and lactate

levels (r = 0.40, P < 0.0001), vasoactive-inotropic scores (r

= 0.24, P = 0.02), and mortality (P = 0.05). There was no

correlation between peak cortisol measured at the ACTH
test or the delta increment of cortisol from baseline and
mortality.

Conclusion

Increased serum free cortisol was associated with high

mortality. Hence, serum free cortisol is a reliable indicator

of the state of severity, mortality and recovery in critically

ill patients with sepsis and multiple organ dysfunction

syndrome (MODS).
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