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VITAMIN D 
IN CRITICAL ILLNESS 



FRESENIUS KABI  

BBRAUN 

SINAPHARM 
SIEMENS 

CONFLICTS 





> 40˚ (ROME!) 

OCTOBER - MARCH 

= LOW VITAMIN D SYNTHESIS IN THE SKIN 



VITAMIN D IN EUROPE 

• N = 55,844 

• 14 POPULATIONS 

• 13%: < 30NMOL/L (12 NG/ML) 

• 40% < 50NMOL (20NG/ML) 

Cashman JD Am J Clin Nutr 2016 



VDR KNOCKOUT (KO) MOUSE 

Bouillon R et al. Endocrine Reviews 2008; 29:726-776 

Keisala et al. Premature aging in vitamin D receptor mutant 

mice. J Steroid Biochem Mol Biol. 2009 Jul;115(3-5):91-7 



 „NEW“ 

MECHANISMS 
„OLD“ 

MECHANISMS 



VITAMIN D & 
MORTALITY 



INSULIN ANALOGY!? 

 

trumanlibrary.org 



SEVERE DEFICIENCY 

=12ng/ml 

IOM report 2011 



COCHRANE  
META-ANALYSIS 2014 

Bjelakovic 2014 

Main results  

We identified 159 trials,  56 randomised trials with 95,286 participants provided usable data on 

mortality. Most trials included women older than 70 years. The 

mean proportion of women was 77%... 35 trials included older people living on their own 

or in institutional care. The remaining eight trials randomly assigned 795 participants with 

neurological, cardiovascular, respiratory or rheumatoid diseases. Vitamin D was administered 

for a weighted mean of 4.4 years.... 

.... only vitamin D3 decreased mortality: RR 0.94 (95% CI 0.91 to 

0.98); P = 0.002; I2 = 0%; 75,927 participants; 38 trials). Trial sequential analysis supported our 

finding regarding vitamin D3, with the cumulative Z-score breaking the trial sequential monitoring 

boundary for benefit, corresponding to 150 people treated over five years to prevent one 

additional death. Vitamin D3 statistically significantly decreased CANCER mortality (RR 

0.88 (95% CI 0.78 to 0.98); P = 0.02; I2 = 0%; 44,492 participants; 4 trials).  



VITAMIN D & 
LUNG 



Altmetrics Score > 2000 since 02/2017 



VITAMIN D IN 
THE ICU  
 



2009 



BASICS 
VDD IN THE ICU 

• VITAMIN D DEFICIENCY IN ICU IS  

 VERY FREQUENT WORLDWIDE 

• VITAMIN D STATUS IS ASSOCIATED WITH  

• EXCESS MORBIDITY  

• RENAL FAILURE 

• SEPSIS, INFECTIONS, ... 

• EXCESS MORTALITY (ADULTS AND CHILDREN) 



VDD IN THE ICU - VETERINARY 



VDD IN THE ICU - VETERINARY 





Amrein K ICM 2015 



VITAMIN D & VENTILATION 

Quraishi S JPEN 2015 



VITAMIN D & SEPSIS 



 
VITAMIN D & HOSPITAL 

MORTALITY 



Am J Clin Nutr. 2008 Mar;87(3):688-91. 

MEGADOSES? 



JAMA. 2010 May 12;303(18):1815-22.  

MEGADOSES ARE OUT! 

EXCEPT  
IN ICU 



jamanetwork.com 

Available at jama.com and  

on The JAMA Network Reader at 

mobile.jamanetwork.com 

 

K Amrein and coauthors 

 

Effect of High-Dose Vitamin D3 on Hospital 

Length of Stay in Critically Ill Patients With 

Vitamin D Deficiency: The VITdAL-ICU 
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Published online September 30, 2014 

 

 



• randomized, double blind, placebo controlled 
• 5 mixed ICUs (medical, surgical, neurologic) 
• 480 pat. > 48 hours; 25(OH)D ≤ 20 ng/ml 

Setting 

• 540,000 IU Vitamin D3 vs. Placebo 1x po/tube 

• 90,000 IU monthly 5x Intervention 

Hospital length of stay (LOS) 
Primary 

Endpoint 

Secondary 
Endpoints 

mortality, ICU-LOS, lab, duration of 
mech.vent./circulatory support, … 

VITDAL-ICU 
Correction of Vitamin D Deficiency in Critically Ill Patients  

ClinicalTrials: NCT01130181 

Amrein JAMA 2014 



RESULTS  
PRIMARY ENDPOINT 

Hospital Length of Stay (days) 

  

Vitamin D3: 20.1 [IQR 11.1-33.3]  

    Placebo: 19.3 [IQR 11.1-34.9]  

 

P=0.981 



RESULTS  
SECONDARY ENDPOINTS 

SUBGROUP ≤ 12NG/ML (n=200 or 42%) 

Hospital Mortality 

  

Vitamin D3: 28.6% 

    Placebo: 46.1% 

HR 0.56  
[95%CI 0.35-0.90] 

 

P=0.01 (log rank), 0.04 (for interaction) 



AE (WITHIN 6 MONTHS) 

HYPERCALCEMIA 

 

• highest calcium: 3.0 
mmol/l 

• highest ionis. calcium:          
1.5 mmol/l 

• asymptomatic 

VITAMIN D 
INTOXICATION 

 

• Highest 25(OH)D level:                           
107 ng/ml 

FALLS & FRACTURES 

 

• falls:                                  
33 (P) vs. 27 (VIT D)  

• fractures:  2 in each arm 



6 month mortality rate 42.9 vs. 35.0% 

P=0.087 



6 month mortality rate 50.0 vs. 34.7% 
 

 





THE ANSWER TO 
EVERYTHING… 



THE ANSWER TO 
EVERYTHING… 

…IN EBM IS  

META-ANALYSIS 

OR NOT? 



META-ANALYSIS #1 



META-ANALYSIS #2 



META-ANALYSIS #3 



THE ANSWER TO 
EVERYTHING… 



Letter to the Editor

When not to usemeta-analysis: Analysing themeta-analyseson vitamin

D in critical care
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Critically ill patients

Meta-analysis

Dear Editor,

We read with interest the recent article by Langlois and col-

leagues [1]. We agree that the role of vitamin D deficiency and

high dose supplementation represents an important area worthy

of further research. However, we have significant concern as to

whether thecurrent stateof thefield isamenabletometa-analyses.

Our primary concern surrounding this publication, and the

recent related studies by Weng and by Putzu [2,3], is the lack of a

sufficient number and quality of trials to justify meta-analysis

that inevitably led to conflicting results and conclusions (Table 1A

and 1B). A handful of slightly different intervention studies were

identified, the majority being pilot trials (<30 patients per arm),

and meta-analyses results were largely driven by the VITDAL-ICU

(n ¼ 475) trial. The included trials differ widely in the baseline

vitamin Dstatus, themetaboliteprovided, therouteof administra-

tion, and the comparator group (Table 1B). As outlined in the

Cochrane guidance documents this creates a situation when “a

meta-analysis ismoreof ahindrance than ahelp” [4]. As two con-

creteexamples, it seemsquestionable to pool data from atrial giv-

ing intravenous calcitriol (active hormone) with those providing

cholecalciferol, and merge data from an arm giving 150.000 IU

(standard nutrition not defined in the methods) with placebo.

Further, wefeel that theauthorsmadesomestrong statements

that warrant discussion and clarification. First, they conclude that

“vitamin D administration does not improve clinical outcome”.

Therelatively small amount of trial dataproduceswideconfidence

intervalsand imprecision in theestimateof theeffect size.Consider

for example that theRRpoint estimatefor mortality reduction was

0.84 with confidence intervalsranging from 0.66 to 1.06. Given the

cost and safety profile of vitamin D, aRRof 0.84 is large, clinically

Table 1

Description of methodological issues in meta-analysisand summary of RCTsof vitamin Dsupplementation. A: General issues in available meta-

analyses. B: Relevant concernsof availablemeta-analyses. i.m.: intramuscular.C: Intervention armsof published controlled RCTsin theadult crit-

ical caresetting. D2¼Ergocalciferol; D3¼Cholecalciferol; IM ¼Intramuscular; IV¼Intravenous; IU¼International Units; PMID¼PubMed ID

number. SIRS¼Systemic Inflammatory Response Syndrome; VDD¼Vitamin DDeficient.

1 A General issues in available meta-analyses

Population studied Vitamin Ddeficiency vs. no vitamin Ddeficiency vs. unknown

Metabolites used Vitamin D3 with ahalf-life of weeks vs. calcitriol with ahalf-life of hours

Administration routes Oral vs. parenteral

Comparator Placebo vs. different dosing strategy

1 B Relevant concerns of available meta-analyses

Weng, H

Intensive Care Medicine, 2017 PMID: 27761591

- Selection method and research strategy absent [5]

- Mixed baseline vitamin Dstatus

- Different administered metabolites in interventional studies

Putzu, A

Journal of Critical Care, 2016 PMID: 27883968

- Methodologically sound

- Included atrial in cystic fibrosispatientsnot necessarily critically ill, which

substantially influenced the results

Langlois, PL

Clinical Nutrition, 2017 PMID: 28549527

- Study selection unclear: the authors state that they included studies

comparing vitamin Dvs. placebo/vitamin D in standard nutritional

therapy. The study by Nair compared 150 k vs. 300 k of i.m. vitamin D3

(neither of which canbeconsidered asstandard). It shouldbeexcluded from

the analysis.

(continued on next page)

DOI of original article: http://dx.doi.org/10.1016/j.clnu.2017.08.008.

Contents lists available at ScienceDirect

Clinical Nutrition

journal homepage: ht tp://www.elsevier .com/locate/clnu

Clinical Nutrition 36 (2017) 1729e 1730

http://dx.doi.org/10.1016/j.clnu.2017.08.009

0261-5614/©2017 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
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Dear Editor,

We read with interest the recent article by Langlois and col-

leagues [1]. We agree that the role of vitamin D deficiency and

high dose supplementation represents an important area worthy

of further research. However, we have significant concern as to

whether thecurrent stateof thefield isamenabletometa-analyses.

Our primary concern surrounding this publication, and the

recent related studies by Weng and by Putzu [2,3], is the lack of a

sufficient number and quality of trials to justify meta-analysis

that inevitably led to conflicting results and conclusions (Table 1A

and 1B). A handful of slightly different intervention studies were

identified, the majority being pilot trials (<30 patients per arm),

and meta-analyses results were largely driven by the VITDAL-ICU

(n ¼ 475) trial. The included trials differ widely in the baseline

vitamin Dstatus, themetaboliteprovided, therouteof administra-

tion, and the comparator group (Table 1B). As outlined in the

Cochrane guidance documents this creates a situation when “a

meta-analysis ismoreof ahindrance than ahelp” [4]. Astwo con-

creteexamples, it seemsquestionable to pool data from atrial giv-

ing intravenous calcitriol (active hormone) with those providing

cholecalciferol, and merge data from an arm giving 150.000 IU

(standard nutrition not defined in the methods) with placebo.

Further, wefeel that theauthors madesomestrong statements

that warrant discussion and clarification. First, they conclude that

“vitamin D administration does not improve clinical outcome”.

Therelatively small amount of trial dataproduceswideconfidence

intervalsand imprecision in theestimateof theeffect size.Consider

for examplethat theRRpoint estimatefor mortality reduction was

0.84 with confidence intervalsranging from 0.66 to 1.06. Given the

cost and safety profile of vitamin D, aRRof 0.84 is large, clinically
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Description of methodological issues in meta-analysisand summary of RCTsof vitamin Dsupplementation. A: General issues in available meta-

analyses. B: Relevant concernsof availablemeta-analyses. i.m.: intramuscular.C: Intervention armsof published controlled RCTsin theadult crit-

ical care setting. D2¼Ergocalciferol; D3¼Cholecalciferol; IM ¼Intramuscular; IV¼Intravenous; IU¼International Units; PMID¼PubMed ID

number. SIRS¼Systemic Inflammatory Response Syndrome; VDD¼Vitamin DDeficient.

1 A General issues in available meta-analyses

Population studied Vitamin Ddeficiency vs. no vitamin D deficiency vs. unknown

Metabolites used Vitamin D3 with ahalf-life of weeks vs. calcitriol with ahalf-life of hours

Administration routes Oral vs. parenteral

Comparator Placebo vs. different dosing strategy

1 B Relevant concerns of available meta-analyses

Weng, H

Intensive Care Medicine, 2017 PMID: 27761591

- Selection method and research strategy absent [5]

- Mixed baseline vitamin Dstatus

- Different administered metabolites in interventional studies

Putzu, A

Journal of Critical Care, 2016 PMID: 27883968

- Methodologically sound

- Included atrial in cystic fibrosispatientsnot necessarily critically ill, which

substantially influenced the results
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(neither of which canbeconsidered asstandard). It should beexcluded from
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WHICH INTERVENTIONS HAVE EVER IMPROVED MORTALITY IN ICU  
IN A MULTICENTER DESIGN? 

Mortality in Multicenter Critical Care 
Trials:  An Analysis of Interventions 
With a Significant Effect*. 
Landoni, Giovanni et al. , Critical Care 
Medicine. 43(8):1559-1568, August 
2015. 



WHICH INTERVENTIONS HAVE EVER IMPROVED MORTALITY IN ICU  
IN A MULTICENTER DESIGN? 

Mortality in Multicenter Critical Care 
Trials:  An Analysis of Interventions 
With a Significant Effect*. 
Landoni, Giovanni et al. , Critical Care 
Medicine. 43(8):1559-1568, August 
2015. 

VITAMIN 
D!?!?!?? 



• randomized, double blind, placebo controlled 
• mixed ICUs (medical, surgical, neurologic) 
• 2400 ICU patients; 25(OH)D ≤ 12 ng/ml 

Setting 

• 540,000 IU Vitamin D3 vs. Placebo 1x po/tube 

• 4,000 IU daily for 90 days Intervention 

28-DAY MORTALITY 
Primary 

Endpoint 

Secondary 
Endpoints 

morbidity, LOS, lab, duration of 
mech.vent./circulatory support, readmissions 
etc. 

VITDALIZE 
EFFECT OF HIGH-DOSE VITAMIN D3 ON 28-DAY MORTALITY IN ADULT CRITICALLY ILL 

PATIENTS WITH SEVERE VITAMIN D DEFICIENCY 

STARTED OCTOBER 2017, AUSTRIA, n=116 



• randomized, double blind, placebo controlled 
• mixed ICUs (medical, surgical, neurologic) 
• 3000 pat @risk for ARDS; 25(OH)D ≤ 20ng/ml 

Setting 

• 540,000 IU Vitamin D3 vs. Placebo 1x po/tube 

• SINGLE DOSE, no maintenance Intervention 

90-DAY MORTALITY 
Primary 

Endpoint 

Secondary 
Endpoints 

ARDS by day 7, hospital LOS, lab etc. 

VIOLET 
VITAMIN D TO IMPROVE OUTCOMES BY LEVERAGING EARLY TREATMENT  

(PETAL GROUP, US)  

STARTED 04/17, STOPPED 07/17 (ca.1400 PAT) 



CONCLUSION 

• VITAMIN D LIKELY IS BENEFICIAL IN ICU 

PATIENTS (WITH (SEVERE?) VITAMIN D 

DEFICIENCY) 

• MA NOT USEFUL IN THIS STAGE 

• LARGE INTERVENTION STUDIES NEEDED 



REVIEW  



THANK YOU 


