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A R T I C L E  I N F O                              

INTRODUCTION 
 

Vitamin D is a micronutrient which is synthesized in the skin 
on exposure to sunlight. The FAO/WHO Expert Consultation 
stated that most of the geographical areas between 42º North 
and 42º South latitude get sunlight in abundance.
receives abundant sunlight throughout the year. 
 

Adequate serum 25-hydroxyvitamin D levels are important for 
the proper immunological as well as metabolic functions. 
Apart from helping in bone mineralisation, it has antimicrobial 
actions through vitamin D dependent steps in immune 
process.2 Low serum 25-hydroxyvitamin D levels are usually 
found in patients with infection and sepsis which increase the 
morbidity and in-hospital death in critically ill patients
  

Vitamin D sufficiency is defined as serum level of 25
hydroxyvitamin D level more than 30 ng/ml.
of serum vitamin D has a role in reducing various infections.
The usual causes of morbidity and mortality in critically ill 
patients are infection and systemic inflammation leading to 
sepsis.7,8,9 Vitamin D acts as a hormone and bind to s
Vitamin D Receptors (VDR).10,11  
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                             A B S T R A C T  
 

 

Limited studies are available on the serum 25-hydroxyvitamin D status in critically ill 
population of North Kerala. We aimed to study the serum 25
critically ill adult patients admitted to intensive care units.
Methods: In this observational study, 250 critically ill adult patients were included. Age 
and gender distribution were noted. Blood samples were 
serum 25-hydroxyvitamin D, the main circulating form of vitamin D. According to the 
serum 25-hydroxyvitamin D level, patients were categorized into different groups having a 
serum level of less than 10 ng/ml, 10 to 19.9 ng/ml, 20 to 29.9 ng/ml, and more than 30 
ng/ml. Patients with more than 30 ng/ml serum 25-hydroxyvitamin D were considered as 
vitamin D sufficient. 
Data analysis: Data collected through structured and validated proforma were entered into 
spreadsheet software and analysed. 
Results: In the study population, 8.4% had less than 10 ng/ml, 39.2% had 10 to 19.9 ng/ml, 
33.6% had 20 to 29.9% and 18.8% had more than 30 ng/ml serum 25
level 
Conclusion: Sufficient level of serum 25-hydroxyvitamin D level 
was observed in 18.8% of critically ill population. 

      
 
 
 

Vitamin D is a micronutrient which is synthesized in the skin 
Expert Consultation 

stated that most of the geographical areas between 42º North 
and 42º South latitude get sunlight in abundance.1 North Kerala 
receives abundant sunlight throughout the year.  

hydroxyvitamin D levels are important for 
he proper immunological as well as metabolic functions. 

Apart from helping in bone mineralisation, it has antimicrobial 
actions through vitamin D dependent steps in immune 

hydroxyvitamin D levels are usually 
fection and sepsis which increase the 

hospital death in critically ill patients.3,4,5. 

Vitamin D sufficiency is defined as serum level of 25-
hydroxyvitamin D level more than 30 ng/ml.6 Sufficient level 
of serum vitamin D has a role in reducing various infections. 
The usual causes of morbidity and mortality in critically ill 
patients are infection and systemic inflammation leading to 

Vitamin D acts as a hormone and bind to specific 

VDRs are present in most of the immune cells and vitamin D 
has a role in reducing the risk of developing various infections 
by the antimicrobial action and thereby reduce sepsis 
occurrence in vulnerable patients.
 

In this observational study, we explored the serum 25
hydroxyvitamin D status in critically ill population 
Kerala.  
 

METHODS 
 

Institutional Ethical Clearance was taken before conducting 
the study. A written informed consent was obtained. In this 
study, 250 patients who were admitted to intensive care units 
of tertiary care centre in North Kerala, Ind
Patients above 18 years were included. Pregnant patients, 
lactating women, patients with malabsorption syndrome, 
chronic liver disease, chronic kidney disease, patients on drugs 
which interfere with Vitamin D metabolism and patients on 
vitamin D supplementations were excluded from the study. 
Blood samples collected from critically ill patients were sent to 
ISO certified laboratory for serum 25
estimation by Chemi Luminescent Immunoassay. According to 
serum 25-hydroxyvitamin D level, critically ill patients were 
divided into different groups. 
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hydroxyvitamin D status in critically ill 
population of North Kerala. We aimed to study the serum 25-hydroxyvitamin D level in 

intensive care units. 
In this observational study, 250 critically ill adult patients were included. Age 

and gender distribution were noted. Blood samples were collected for the estimation of 
hydroxyvitamin D, the main circulating form of vitamin D. According to the 
hydroxyvitamin D level, patients were categorized into different groups having a 

l, 20 to 29.9 ng/ml, and more than 30 
hydroxyvitamin D were considered as 

Data collected through structured and validated proforma were entered into 

In the study population, 8.4% had less than 10 ng/ml, 39.2% had 10 to 19.9 ng/ml, 
33.6% had 20 to 29.9% and 18.8% had more than 30 ng/ml serum 25-hydroxyvitamin D 

hydroxyvitamin D level (ie, more than 30 ng/ml) 

VDRs are present in most of the immune cells and vitamin D 
reducing the risk of developing various infections 

by the antimicrobial action and thereby reduce sepsis 
occurrence in vulnerable patients.12,13 

In this observational study, we explored the serum 25-
hydroxyvitamin D status in critically ill population from North 

Institutional Ethical Clearance was taken before conducting 
the study. A written informed consent was obtained. In this 
study, 250 patients who were admitted to intensive care units 
of tertiary care centre in North Kerala, India were included. 
Patients above 18 years were included. Pregnant patients, 
lactating women, patients with malabsorption syndrome, 
chronic liver disease, chronic kidney disease, patients on drugs 
which interfere with Vitamin D metabolism and patients on 

tamin D supplementations were excluded from the study. 
Blood samples collected from critically ill patients were sent to 
ISO certified laboratory for serum 25-hydroxyvitamin D 
estimation by Chemi Luminescent Immunoassay. According to 
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Data Analysis 
 

Data collected through structured and validated proforma were 
entered into spreadsheet software. Patients were categorized 
into different groups according to serum 25-
level. 
 

RESULTS  
 

Serum 25-hydroxyvitamin D status in critically ill patients:
Among 250 critically ill adult patients, 21 (8.4%) patients had 
less than 10 ng/ml serum vitamin D level, 98 (39.2%) patients 
had 10 to 19.9 ng/ml serum vitamin D level, 84 (33.6%) 
patients had 20 to 29.9 ng/ml serum vitamin D level and 47 
(18.8%) patients had more than 30 ng/ml serum vitamin D 
level. 
A majority of patients (81.2%) had less than 30 ng/ml serum 
25-hydroxyvitamin D level. Only 18.8% patients had vitam
D sufficiency. 
 

Table 1 Distribution of serum 25-hydroxyvitamin D level in 
critically ill patients. 

 

Serum 25-
hyrdoxyvitamin 

D level 

Number of 
Critically Ill 

Patients 
< 10 ng/ml 21 (8.4%) 

10-19.9 ng/ml 98 (39.2%) 
20-29.9 ng/ml 84 (33.6%) 

>30 ng/ml 47 (18.8%) 
Total 250 (100%) 

 Figure 1 Serum 25-hydroxyvitamin D status in critically ill
 

DISCUSSION 
 

Vitamin D deficiency was found to be high in the general 
population around the world and in India 50
to be vitamin D deficient among all age groups
study showed that a total of 18.8% of critically ill patients had 
vitamin D sufficiency of more than 30 ng/ml serum 25
hydroxyvitamin D level. 
 

Critical illnesses are usually adversely affected by low serum 
25-hydroxyvitamin D level. It is observed that a sufficient 
level of serum vitamin D level will decrease the morbidity and 
mortality in critically ill population. In the present study we 
observed that only 18.8% critically ill population had 
sufficient level of serum vitamin D level and the remaining 
81.2% had less than 30 ng/ml serum vitamin D level. The 
same distribution of serum 25-hydroxyvitamin D level was 
observed in a study by Vipul Prakash et al
patients from northern part of India, 81.2% had less than 30 
ng/ml serum vitamin D level and 18.8 % had more than 30 
ng/ml serum vitamin D level.14 Both the studies were done in 
tertiary care centres. 
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Data collected through structured and validated proforma were 
entered into spreadsheet software. Patients were categorized 

-hydroxyvitamin D 

hydroxyvitamin D status in critically ill patients: 
Among 250 critically ill adult patients, 21 (8.4%) patients had 
less than 10 ng/ml serum vitamin D level, 98 (39.2%) patients 

level, 84 (33.6%) 
patients had 20 to 29.9 ng/ml serum vitamin D level and 47 
(18.8%) patients had more than 30 ng/ml serum vitamin D 

A majority of patients (81.2%) had less than 30 ng/ml serum 
hydroxyvitamin D level. Only 18.8% patients had vitamin 

hydroxyvitamin D level in 

Number of 
Critically Ill 

 
 
 
 
 

 
hydroxyvitamin D status in critically ill 

Vitamin D deficiency was found to be high in the general 
population around the world and in India 50-90% were found 

all age groups3,4. The present 
study showed that a total of 18.8% of critically ill patients had 
vitamin D sufficiency of more than 30 ng/ml serum 25-

Critical illnesses are usually adversely affected by low serum 
hydroxyvitamin D level. It is observed that a sufficient 

level of serum vitamin D level will decrease the morbidity and 
mortality in critically ill population. In the present study we 

ed that only 18.8% critically ill population had 
sufficient level of serum vitamin D level and the remaining 
81.2% had less than 30 ng/ml serum vitamin D level. The 

hydroxyvitamin D level was 
et al in critically ill 

patients from northern part of India, 81.2% had less than 30 
ng/ml serum vitamin D level and 18.8 % had more than 30 

Both the studies were done in 

Amrein K et al did an observ
population from a tertiary care centre in Graz, Austria and 
found that 86.3% patients had less than 30 ng/ml serum 
vitamin D level and 13.6% patients had more than 30 ng/ml 
serum vitamin D level.15 The distribution of serum 
hydroxyvitamin D level in critically ill patients was similar to 
that observed in our study. According to United States 
Endocrine Society, the optimum serum 25
level for optimum health is considered as 30 ng/ml.
is a need to improve the serum vitamin D level in the critically 
ill population to improve the overall health.
  

CONCLUSION 
 
 

Sufficient level of serum 25-hydroxyvitamin D was observed 
only in 18.8% of critically ill adult patients. Majority of the 
critically ill population had less than 30 ng/ml serum 25
hydroxyvitamin D level. This study highlights the need to 
improve the serum 25-hydroxyvitamin D level in the critically 
ill adult population. 
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