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Abstract: Introduction: Hypocortisolemia is a common complication that we come across in critically ill patients. Hence earlier 

diagnosis and adequate identification of this complication is warranted for planning early intervention. Methods: A cross sectional 

study was conducted among patients admitted in medical ICU under the Department of General Medicine, Amala Institute of Medical 

Sciences, Thrissur for a period of one year from March 2021 to February 2022. Consecutive consenting 231 patients were included in 

the study. Random serum cortisol level was assessed within 24 hours of admission to medical ICU. Patients with random serum cortisol 

level < 15µg/dl were considered to have hypocortisolemia, those with value between 15µg/dl - 34µg/dl were considered as normal and 

those patients with cortisol level > 34µg/dl were considered to have hypercortisolemia. Q - SOFA scoring was performed to assess the 

severity of illness. The requirement of vasopressors among the study population was noted. Patients were followed until the time of 

discharge from or death in medical ICU. Results: The proportion of hypocortisolemia in patients admitted to medical intensive care unit 

was 31.4%. The critically ill patients amongst the study population were found to have a significant association with low cortisol levels. 

Conclusion: Our study concluded that the proportion of hypocortisolemia among patients admitted in ICU was 31.4% with a male 

preponderance. Critically ill patients and those requiring a longer hospital stay were found to have a significant association with 

hypocortisolemia.  
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1. Introduction 
 

Cortisol is the main adrenal glucocorticoid and plays a 

central role in glucose metabolism and in the body’s 

response to stress (1). Adrenal cortisol production is 

regulated by adrenocorticotropic hormone (ACTH), which is 

synthesized by the pituitary gland in response to 

hypothalamic corticotrophin - releasing hormone (CRH)  (2, 

3) . Serum cortisol in turn inhibits the production of both 

CRH and ACTH (negative feed - back loop), and this system 

self - regulates to control the proper level of cortisol 

production. The coordinated stimulatory and inhibitory 

connections between CRH, ACTH, and cortisol are referred 

to as the hypothalamic - pituitary - adrenalaxis (4, 5).  

 

The neuroendocrine response to critical illness consists 

primarily of activated anterior pituitary function, and 

inactivation of peripheral anabolic pathways. The HPA axis 

responds differently to both acute and chronic insults (6, 7).  

 

Stimulation of HPA axis, resulting in an elevated plasma 

level of cortisol, is one of the most important hormonal 

reactions to severe insults (4, 8) . Cortisol plays a vital role 

in maintaining the normal vascular tone and in potentiating 

vasoconstrictor action of catecholamines (1, 9). 

Glucocorticoids are both critical felicitators of adaptive 

response to stress and powerful immunosuppressive agents 

(10).  

 

There is a prompt and sustained rise in both ACTH and 

cortisol in response to any form of stress. This is 

accompanied by a loss of circadian variability and ACTH 

pulsatility. Cortisol concentrations have been found to be 

elevated in most severe illnesses. Hence plasma cortisol 

levels seem to reflect severity of illness (11, 12).  

 

Some recent studies suggest that hypocortisolemia is 

associated with higher mortality. Early literature coats a 

wide range in incidence of hypocortisolemia in the critically 

ill (13) . This may be attributed to different types of illnesses 

encountered from centre to centre. If the proportion of 

critically ill patients who end up in this state of adrenal 

exhaustion is large, the result may help in outlining policies 

for the role of temporary replacement of adrenal function 

with physiological doses of glucocorticoids.  

 

Aim:  

To assess the proportion of hypocortisolemia among patients 

admitted in medical intensive unit in Amala Institute of 

Medical Sciences, Thrissur.  

 

Objectives:  

 

Primary objective -  

To determine the proportion of hypocortisolemia among 

patients admitted in medical intensive care unit in Amala 

Institute of Medical Sciences, Thrissur.  

 

Methods:  

 

Study Design:  

Cross sectional study 

 

Study Setting:  
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Department of General Medicine, Amala Medical College, 

Thrissur 

 

Study Population:  

Patients admitted to the medical intensive care unit of Amala 

Medical College, Thrissur 

 

Duration of Study:  

1 year from the date of approval by IRB.  

 

Sample Size:  

n =z
2
p (1 - p) /d

2  

Here z =1.96 at 5% type 1 error (P<0.05); p is the expected 

prevalence; d is the absolute error of precision 

Hence, n = 1.968×1.96×0.816 (1 - 0.816) /0.05×0.05 = 

230.71 

 

Inclusion Criteria:  

Adult consenting patients in medical ICU requiring intensive 

care for more than 24 hours.  

 

Exclusion Criteria:  

1) Patients with a known disease of the HPA axis (itself 

causing adrenal insufficiency).  

2) Current consumption of drugs interfering with the 

cortisol assay like glucocorticoids and spironolactone.  

3) Patients with a known HIV infection.  

 

2. Procedure 
 

A cross sectional study was conducted among patients 

admitted in medical ICU under the department of general 

medicine, Amala Institute of Medical Sciences, Thrissur for 

a period of one year from March 2021 to February 2022. 

Consecutive consenting 231 patients were included in the 

study. On enrolment into the study, a complete history and 

physical examination was performed and a working primary 

diagnosis was obtained. Random serum cortisol level was 

assessed within 24 hours of admission to medical intensive 

care unit. Patients with random serum cortisol level less than 

15µg/dl were considered to have hypocortisolemia and those 

patients exhibiting a value between 15µg/dl and 34µg/dl 

were considered as normal, those patients with cortisol level 

more than 34µg/dl were considered to have high cortisol 

level. Q - SOFA scoring was performed to assess the 

severity of illness. The requirement of vasopressors among 

the study population was noted. Patients were followed until 

the time of discharge from medical intensive care unit or 

death in medical intensive care unit and the final outcome 

was noted in all the study patients.  

 

Patient data was maintained as confidential and was 

analyzed using SPSS 23 software.  

 

3. Results 
 

The mean age of the study population was 64.15 years 

among which 4.4% were ≤30 years, 12.7% were between 31 

to 50 years, 47.2% were between 51 to 70 years and 35.8% 

were >70 years.  

 

 

 

Age group Frequency Percentage 

≤30 years 10 4.4% 

31 to 50 years 29 12.7% 

51 to 70 years 110 47.2% 

>70 years 82 35.8% 

 

 
 

Among the 231 patients, 55.5 % were males and 44.5 % 

were females.  

 

 
 

Gender Frequency Percentage 

Male 129 55.5% 

Female 102 44.5% 

 

 
 

Q - SOFA Frequency Percentage 

Low 113 48.5% 

High 118 51.5% 
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Random cortisol Frequency Percentage 

Low 74 31.4% 

Normal 86 37.6% 

High 71 31.0% 

 

 
 

Use of vasopressors Frequency Percentage 

Yes 79 34.5% 

No 152 65.5% 

 

 
 

Days of stay in intensive care unit Frequency Percentage 

1 to 3 days 173 74.7% 

≥4 days 58 25.3% 
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Gender 
Clinical Outcome P - 

value Discharged Death 

Male (n=129) 111 (85.8%) 18 (14.2%) 
0.749 

Female (n=102) 86 (84.3%) 16 (15.7%) 
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50% of those patients aged ≤30 years were found to have a 

low random serum cortisol value as against 20% with 

normal random serum cortisol and 30% with high random 

serum cortisol values. Amongst those patients aged between 

31 to 50 years, 34.48% had low random serum cortisol 

values, 34.48% had normal random serum cortisol values 

and 31.03% had high random serum cortisol values.35.05% 

of patients had low random serum cortisol values among 

those patients aged between 51 to 70 years with 34.02% and 

30.93% of the remaining patients belonging to that age 

group having normal and high random serum cortisol levels 

respectively. Of those patients belonging to age group above 

70 years in the study population, 26.32% had low random 

serum cortisol levels, 43.16% had normal random serum 

cortisol values and 30.53% had high random serum cortisol 

values.  

 

The random serum cortisol values were found to be low in 

31.4 % of the study population.37.6 % of the 231 patients 

had a normal value of random serum cortisol. A high 

random serum cortisol value was observed in 31% of the 

patients. Of the patients with hypocortisolemia, 36.5% were 

males and 63.5% were females.44.59% of patients with 

hypocortisolemia required vasopressor support as compared 

to 24.42% of patients with normal serum cortisol values and 

38.03% of patients with high serum cortisol values.  

 

51.5 % patients amongst the 231 were critically ill which 

was determined using the Q - SOFA scoring system as 

against 48.5 % of the study sample who were not critically 

ill. In patients who had a high Q - SOFA score in the study 

population, 36.67% were recorded to have a low serum 

cortisol value, 30.83% had normal random serum cortisol 

and the rest 32.5% had a high random serum cortisol value. 

In a study conducted by Shy - Shin Chang et al which 

included 30 critically ill patients in a tertiary care hospital in 

Taiwan, the prevalence of hypocortisolemia was 43% (14) . 

In comparison to this, our study showed a 36.67% 

prevalence of hypocortisolemia among critically ill patients.  

The need for vasopressors was observed in 34.5% of the 231 

patients while 65.5 % of them did not require the use of 

vasopressors.40.74 % of the subjects requiring vasopressors 

in the study population expressed a low random serum 

cortisol value.25.93% of the same population exhibited 

normal random serum cortisol values. High random serum 

cortisol values were observed in 33.33% of those patients 

requiring vasopressors. Amongst those patients that were not 

on any vasopressor support, 27.33% had a low random 

serum cortisol value, 43.33% showed a normal value of 

random serum cortisol and the rest 29.33% had a high 

random serum cortisol value. In the SHIPS study which 

looked at patients in intensive care unit on vasopressor 

support, the prevalence of relative adrenal insufficiency was 

found to be 81.6% (13).  

 

74.7% of the subjects remained in the intensive care unit for 

a period ranging between 1 and 3 days whereas 25.3 % 

amongst the 231 patients stayed at least or beyond 4 days. 

Low random serum cortisol levels were observed in 31.79% 

of the 173 patients in the study population who required to 

stay in the intensive care unit from 1 - 3 days.37.57 % of 

them had normal random cortisol values whereas the rest 

30.64% of the 173 patients who remained in intensive care 

unit for a duration of 1 - 3 days had high levels of random 

serum cortisol. Of the 58 patients who required to be in the 

intensive care unit for a duration of 4 days and above, 
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32.76% had low random serum cortisol values, 36.21 % had 

normal random serum cortisol values and high random 

serum cortisol values were seen in 31.03%.  

 

85.2% of the study population were discharged from the 

intensive care unit while 14.8% expired during stay in the 

intensive care unit. All patients ≤30 years were discharged 

from intensive care unit with no death reported amongst 

them. Among those aged 31 - 50 years, 89.7 % were 

discharged from the intensive care unit and 10.3% died 

during stay in the intensive unit.19.4% died during stay in 

the intensive care unit with 80.6% having been discharged 

from the intensive care unit among those patients aged 51 to 

70 years. Death was observed in 12.2% among patients aged 

>70 years and 87.8 % were discharged from the intensive 

care unit.  

 

4. Discussion 
 

The proportion of hypocortisolemia in patients admitted to 

medical intensive care unit was 31.4%. Among the various 

age groups that were included in the study population, the 

presence of low cortisol levels was observed in those 

patients between 51- 70 years. Hypocortisolemia was 

predominant amongst the male population in the study. The 

critically ill patients amongst the study population were 

found to have a significant association with low cortisol 

levels.  

 

5. Conclusion 
 

This study was done to see the prevalence of 

hypocortisolemia among patients admitted in intensive care 

unit of a tertiary care center in central Kerala. This study 

was conducted among 231 patients admitted to medical 

intensive care unit over a period of one year.  

 

The proportion of hypocortisolemia in patients admitted to 

medical intensive care unit in our tertiary care center was 

31.4%. Among the various age groups that were included in 

the study population, the presence of low cortisol levels was 

observed in those patients between 51 - 70 years. 

Hypocortisolemia was predominant amongst the male 

population in the study. The critically ill patients amongst 

the study population were found to have a significant 

association with low cortisol levels.  
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