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Aim  

l  To optimize nutritional therapy  
l  To improve bedside techniques  



1. Quality control study 



Methods 

l  Prospective non-interventional design 

l  Adult critically ill patients 

l  Intubation and mechanical ventilation for 7 days 

l  n=50 

De Waele, ScientificWorldJournal. 2012 



Protocol 

l  Prescription/Need    

l  Intake/Need 

l  Intake/Prescription 

Observation days  350 

Mechanical ventilation 7 days 

Number of patients 50 

Physicians’ note 
Harris Benedict Formula 

Medical record 

De Waele, ScientificWorldJournal. 2012 



Results: Adequacy 

De Waele, ScientificWorldJournal. 2012 



2. Feasibility of Indirect Calorimetry to 
determine Energy Expenditure 



Optimal nutrition =  
use of Indirect Calorimetry 

 
 

 
à Energy determined by indirect calorimetry 

à  Protein at least 1.2 g/kg/d 

Strack van Schijndel, Crit Care, 2009  



Indirect Calorimetry 

Principle: 

l Oxygen consumption 

l Carbon dioxide production 
à Metabolism 
 
 



28/06/16 

2 26/03/12 

no 
n = 148 

Indirect calorimetry indicated ? 

(NRS 2002 ! 3 and oral intake day 3 < 90% 

yes 
n = 118 

Indirect calorimetry performed ? 

no 
n = 72 

yes 
n =46 

Limitations 
n = 56 
Others 
n = 16 

940 evaluations: 266 patients 

!

De Waele E, J Crit Care, 2013  



3. Correlation between IC measured and 
equation-generated Energy Expenditure  



Energy Expenditure - Calculated 

Equations for calculating resting energy expenditure (kcal/day) 



Degree of correlation between measured 
and calculated REE   

 
 

 

 

 

 

 
  

 

 R² = correlation coefficient 

       

Equation R! Intercept slope 

Harris Benedict 1919 0.43 670,72 0,5403 

Harris Benedict 1984 0.44 681,25 0,5420 

Ireton-Jones 1992 0.30 1271,66 0,3791 

Ireton-Jones 1997 0.28 1073,25 0,3587 

Penn-State 1998  0.49 786,78 0,7628 

Penn-State 2003  0.47 839,44 0,6377 

Faisy-Fagon  0.49 1150,81 0,5358 

Swinamer  0.51 1024,30 0,5856 

ACCP recommendations 0.24 1171,05 0,2894 

ESICM ’98 statement 0.41 658,32 0,9168 

 

De Waele E, Minerva Anestesiol. 2015  



Correlation study  

l  Poor correlation between IC measurements and 

equation-derived energy calculations 

l  In the post-acute phase of critical illness we obtained a 

mean REE of 21 kcal/kg/day 

l  Clinical: Nutritional targets may be missed when using 

calculations  

     
     

De Waele E, Minerva Anestesiol. 2015  



4. Nutrition of patients under continuous 
renal replacement therapy 



Renal Replacement Therapy 
Loss of nutritional substrates 
Activation of protein catabolism 
Increase in lipid peroxidation (bioincompatibility) 

Maynar Moliner, Blood Purif. 2012 



Methods 

l  Systematic review literature 1992-2012 

l  Nutrition in critically ill patients treated with CRRT 

l  QUORUM guidelines 

l  Provide recommendations for daily nutrition 

management in CRRT practice 

Honoré, De Waele E, Blood Purif 2013  



Recommendations 

Honoré, De Waele E, Blood Purif 2013  



5. Indirect Calorimetry during Extra- 
Corporeal Membrane Oxygenation 



Nutrition implications and challenges of the transplant patient 
undergoing extracorporeal membrane oxygenation therapy. 

l  Provision of adequate nutrition support challenging 

l  Clinical guidelines are available for the nutrition support 

of neonates 

l  No guidelines for the adult population 

l  Guidelines for nutrition support therapy in the adult 

critically ill provide best guidance. 

Ulerich, Nutr. Clin Pract. 2014 



l  30 minutes indirect 
calorimeter connected to 
the ventilator 

l  30 minutes indirect 
calorimeter connected to 
the oxygenator 

De Waele, Acta Anaesthesiol Scand. 2015  











Conclusions 



Conclusions (1) 

l  Nutritional therapy quality was low in our ICU 

l  Indirect calorimetry is feasible in daily clinical 

practice and indicated in half of ICU patients 

l  Equations used to estimate Energy 

Expenditure correlate very weakly with IC-EE 



Conclusions (2) 

l  Nutritional treatment recommendations for 

patients undergoing Renal Replacement 

Therapy  

l  Indirect Calorimetry is made feasible in 

patients on Extra Corporeal Membrane 

Oxygenation 
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