Association of low serum 25-hydroxyvitamin D levels and mortality in the critically ill



Key findings
· Preadmission 25(OH)D deficiency was a significant predictor of 30, 90, 365 post ICU day mortality as well as in-hospital mortality and remained a significant predictor of survival following multivariable adjustments for relevant comorbidities
· There is also an increased susceptibility to blood culture positivity in patients with vitamin D deficiency
· Positive findings in prospective studies may establish 25(OH)D as an important and modifiable risk factor for ICU mortality



Background
· Vitamin D (cholecalciferol) is primarily a product of ultraviolet light conversion of 7-dehydrocholesterol in the skin
· Vitamin D also from food intake, such as eggs, fish, butter, fortified milk products, and supplements
· Role of Vitamin D
· Pleiotropic effects on immunity, endothelial and mucosal functions, glucose and calcium metabolism
· Primarily has inhibitory effects on the adaptive immune response
· Also has stimulatory effects on innate immune cells 
· Key link between Toll Like Receptor (TLR) activation and antibacterial responses in innate immunity
· TLR stimulation of human macrophages induces conversion of 25(OH)D to active 1,25(OH)2D; expression of the vitamin D receptor; and, production of cathelicidin a downstream target of the vitamin D receptor capable of promoting innate immunity

Objective
· The aim of this study is to determine the relationship between pre-admission 25(OH)D deficiency and mortality following ICU admission

Methods
· 11 year multicenter observational study of critically ill patients  
· 25(OH)D was measured within one year prior to hospitalization
· 2399 patients 
· Pre-admission 25(OH)D categorized as
· Deficiency (25(OH)D ≤15 ng/mL)
· Insufficiency (25(OH)D 16–29 ng/mL) 
· Sufficiency (25(OH)D ≥ 30 ng/mL)
· Blood cultures were drawn 48 hours prior or subsequent to an ICU admission
· Positive if aerobic, anaerobic or if fungal blood cultures grew identifiable organisms

The primary end point
· 30 day mortality following ICU admission

Secondary end points
· 90 day mortality
· 365 day mortality 
· [bookmark: _GoBack]In-hospital morality
Results
· Study cohort is an older predominately female group with higher disease comorbidity, more sepsis, less organ failure, less blood culture positivity and a higher mortality than the total ICU population 
· Primary outcomes
· Pre-admission 25(OH)D was a strong predictor of all cause mortality with a significant risk gradient across 25(OH)D groups 
· The risk of mortality 30 days following ICU admission was 1.3- and 1.7-fold higher in patients with 25(OH)D values in the insufficient and deficient groups, respectively, compared with those with vitamin D sufficiency
· Secondary outcomes
· The risk of mortality 90 days following ICU admission was 1.4- and 1.6-fold higher in patients with 25(OH)D values in the insufficient and deficient groups, respectively, compared with those with vitamin D sufficiency
· Risk of mortality 365 days following ICU admission was 1.4- and 1.6-fold higher in patients with 25(OH)D values in the insufficient and deficient groups vs sufficient group
· The risk of in-hospital mortality following ICU admission was 1.3- and 1.8-fold higher in patients with 25(OH)D values in the insufficient and deficient groups vs sufficient group
· Pre-admission 25(OH)D deficiency was associated with increased risk of blood culture positivity
· The risk for blood culture positivity of mortality was 1.6-fold higher in patients with 25(OH)D values in the deficient group, compared to those with vitamin D sufficiency
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