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Principles of therapy for sepsis
SSC Guidelines  2012 , Dellinger et al. CCM 2013. 

Hemod
support

Vazopressors
InotropesFluids

Respir.
support

Antibiotics
antimicrobial

Homeost
Internal
coagul.

Endocr.
Support 

Organ support
Prevention

Metabolic
support



Metabolic  resuscitation  in sepsis 

Vitamins : B1, B6,
C vit, E vit,

25OH-D3 vitamin

Cholesterol - rich
Thiol – rich Nutrition , 

L-carnitin, 
Creatinphosphate CrP,  

Micronutrients :
Selenium, Zinc 

Endocrinne support:
Insulin, T3-trijodtyronin, 

GH, oxandrolone, 
melatonin

Mitochondria
,

Krebs cycle, 
RC, AOX, 



Effects of  vitamin B1 – Thiamin in intermediary 
metabolism , Donnino M.W. et al., CCM 2016, 44: 360-67. 

• THIAMINE  B1 key co-factor for pyruvate dehydrogenase, alpha-
ketoglutarate  dehydrogenase  and   transketolase , Frank et.al. 
Thiamine –dependent  enzymes, 2007 

• PDH enzyme gate-keeper for entry to Krebs cycle, synthesis of 
acetyl-coenzyme A ( in dysfunction  :  pyruvate –to - lactate)

• Alpha-ketoglutarate dehydr. – normal function of Krebs cycle,
• Transketolase  is a key enzyme for the pentose phosphate  

pathway –production of NADPH and pentose m.  for DNA/RNA.  
• Thiamine necessary fo all three steps of intermediary metabolism
• Untreated thiamin deficiency (<7 ng/ml)  inadequate functioning  

of aerobic  metabolism !!!                             Donnino 2016 , 











Lee P.  NEJM  2009, Apr 30th, vol.360:1912-13 

















Selenium supplementation in critically ill pts: a systematic 
 review and meta-analysis. Landucci F et al. J. Crit Care 2014, 29: 150-56 

• 9 RCT met inclusion criteria. Selenium 
supplementation was associated with  a reduction in 
28-day mortality  of borderline  statistical significance 
p=0,04 and RR = 0, 84

• Significant  effects regarding the supplementation 
with doses of selenium =< 500 ug/day in adults , or 5-
7 ug/kg IBW /day. 

• The use of high-dose selenium might be  associated 
with beneficial effects  on 28-day mortality in critically 
ill patients



High-dose intravenous selenium does not improve clinical outcomes in the 
critically ill: a systematic review and meta-analysis.

Manzanares W. et al, Crit Care 2016 
exploring  21 RCT (1991-2016) 

• Recently, in the largest trial on IV Se monotherapy (SISPCT), 
investigators   were unable to find any clinical benefit of 
high-dose  sodium selenite in patients with sepsis and 
septic shock. (Bloos et al, JAMA 2016). 

• According to our findings, there is no evidence for a 
beneficial effect on mortality, infections, and other relevant 
clinical outcomes of high-dose IV Se as single or combined 
therapy (antioxidant cocktails) in critically ill patients.

• IV Se may be able to significantly reduce infections in those 
studies performed with nonseptic patients and when high-
dose Se as an initial IV bolus is not administered



High-dose intravenous selenium does not improve clinical outcomes in the 
critically ill: a systematic review and meta-analysis. 21 RCTs on high-dose 

selenium...
Manzanares W. et al, Crit Care 2016 , vol.20,R



Conclusions 
• Metabolic  resuscitation in sepsis is an important part of  

complex multimodal therapy of sepsis /SIRS  and MODS  
• In sepsis and critical illness is significant decrease of  

vitamins, and micronutrients in blood plasma|tissues
• Altered „stressed“ metabolism, hypermetabolism, and 

functional deterioration of metabolic pathway need 
• Strong metabolic support with metabolic „resuscitators“
• Supplementation with high–dose vitamines (B1, C, E, D) 

micronutrients (Se, Zn), thiol-rich (taurin, cystein)  and 
cholesterol-rich substances (eg.FFP) at least few days  



Lipid-soluble vitamins in CIP





Recommended doses of micronutrients in critically  
 patients , dose of selenium up to 500 ug/5 days



Seven systems and organs responsible for 
pathobiology and develpoment of  Sepsis







SIRS after abdominal surgery – cholesterol levels.  
                                Uhliarikova et al. 2008 
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