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In the NEJM June 4 Issue, Arabi and co-authors describe a 
randomized controlled trial of permissive underfeeding or 
standard enteral feeding in critically ill adults (1). 

Nutrition support of the critically ill patient is a highly 
debated subject, with many unanswered questions on who, 
what, how much, and when. 

Considering only the randomized controlled trials, 
they have all been performed on total feeding (based on 
energy). Whether they were guideline oriented trials (2-4),  
supplemental parenteral nutrition (5-8), or permissive 
underfeeding or trophic feeding (9-10). Both Arabi trials are 
in fact the only trials that have tried to differentiate effects 
of protein intake from the energy feeding intervention (1,9). 
Just for this simple fact Arabi and co-authors deserve praise.

What is the study about? (1) Who are we feeding? The 
patients were fairly young with a mean age of 50 years. They 
also had a mean BMI of almost 30. The study by Alberda and 
co-authors showed beneficial effects of energy and protein 
intake up to a BMI of 25 and from BMI 35 upwards (11). 
They did not observe a mortality benefit by feeding for the 
BMI group 25-35, which this study by Arabi and co-authors 
is about. This might be a less vulnerable group of patients, 
than patients with a low muscle mass (12).

What are we feeding? The patients were included based on 
the criterium of having started enteral feeding within 48 hours  
from admission. They were therefore fed by enteral route, 
which is the preferred route of feeding. 

Energy was set at 40-60% of energy target in the 
permissive underfeeding group and 70-100% for reference 

group. The achieved mean levels of energy feeding were 
46% vs. 71% of energy requirement (how much?). As this 
mean level is obtained from a 14 day intervention (up to 
discharge, death, or oral feeding), it is also worthwhile to 
mention that the level of energy intake was around 50% 
vs. 80% from day 2-3 (when?). From recent analysis we 
obtained that 80% of energy expenditure would be close 
enough, and good to prevent overfeeding (13). Based on 
the primary outcome, 90 day mortality, the permissive 
underfeeding strategy was of no advantage compared to 
an almost up to target energy feeding strategy. However, 
the targets are based on the PSU equation for patients 
with BMI <30, and the Ireton-Jones equation for BMI 
of 30 and higher. Considering the large level of variation 
in energy requirement estimation error (14), the targets 
maybe small to very large overestimations as well as 
underestimations of the real energy expenditure. Since both 
feeding strategies were aimed at underfeeding, the level of 
unknown overfeeding is probably low in this study contrary 
to other large RCTs (6,8). However, the authors state that 
on days subsequent to a lower than prescribed energy 
intake, the energy intake was compensated. This may in fact 
have resulted in days of overfeeding, which have not been 
identified as such. 

The protein target was set at 1.2-1.5 g/kg body weight. 
The permissive feeding strategy automatically results in a 
lower level of protein feeding, for which a cointervention 
is used in the form of a protein supplement. Since the 
supplement is used it is strange to use a protein target 

Editorial

Issues of energy and protein feeding in critically ill: the permissive 
underfeeding trial

Peter J. M. Weijs1,2,3,4

1Department of Nutrition and Dietetics, 2Department of Intensive Care Medicine, Internal Medicine, VU University Medical Center Amsterdam, 

De Boelelaan 1117, Amsterdam, The Netherlands; 3Department of Nutrition and Dietetics, Amsterdam University of Applied Sciences, Dr. 

Meurerlaan 8, Amsterdam, The Netherlands; 4Institute for Cardiovascular Research, VU University Medical Center Amsterdam, De Boelelaan 1117, 

Amsterdam, The Netherlands

Correspondence to: Dr. Ir. Peter J. M. Weijs. Department of Nutrition and Dietetics, Internal Medicine, VU University Medical Center Amsterdam,  

De Boelelaan 1117, 1081 HV Amsterdam, The Netherlands. Email: p.weijs@vumc.nl.

Submitted Aug 13, 2015. Accepted for publication Aug 17, 2015.

doi: 10.3978/j.issn.2072-1439.2015.08.23

View this article at: http://dx.doi.org/10.3978/j.issn.2072-1439.2015.08.23



E210 Weijs. Energy and protein issues in the ICU

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2015;7(8):E209-E211www.jthoracdis.com

range, this was an ideal opportunity for individualized 
protein feeding. The result of this was a protein feeding 
level of 68% of the protein target for both groups, although 
it is unknown whether this is 1.2 or 1.5 g/kg target. The 
actual achieved level of protein feeding from day 2-3 was 
almost 80% of this target. Well, 80% of 1.5 g/kg is actually 
1.2 g/kg, while 80% of 1.2 g/kg is 0.96 g/kg. In comparison 
to guidelines and other studies, 0.96-1.2 g/kg is a fairly 
high level of protein feeding. However, in the light of our 
recent finding that protein feeding should be at a level 
of intake of more than or equal to 1.2 g/kg to obtain the 
strongest relationship with decreased mortality, it is of 
utmost importance to know what the target actually was (13). 
On the other hand, the same was achieved in both groups; 
therefore, the equality in protein intake might in fact be 
highly related to equality in primary outcome. The authors 
themselves consistently state that protein feeding was at the 
full recommended level; however this appears to be a gross 
overstatement (since they state it is 80% of it).

The higher level of protein concentration in the 
complete feeding during permissive underfeeding was 
27.3% vs. 18.2% of caloric intake in the reference group. 
Or in more generally used terms, it was 68 g of protein per 
1,000 kcal in permissive underfeeding vs. 45 g of protein 
per 1,000 kcal in the reference group. These levels of 
feeding, 45-68 g/1,000 kcal are comparable or higher than 
in our observational study groups with more than 1.0 g/kg; 
however our patients were fed at a higher energy feeding 
level (13). This energy may in fact be needed to actually use 
the protein and amino acids for protein synthesis, which is 
an energy costly process. The protein balance of the body 
cannot only be fed by protein, there has to be a certain 
level of energy feeding to support it. Recently, Liebau and 
co-authors observed that protein and amino acid feeding 
did not increase amino acid oxidation at high levels of 
feeding (15). However, in the Liebau study energy was fed 
according to individually measured energy expenditure and 
therefore most likely adequate.

Overall we can conclude from this study that in this 
group of patients, permissive underfeeding was of no 
benefit. But apparently also not harmful. Protein intake 
however was similar in both groups. It is possible that 
protein intake itself maybe more relevant for outcome than 
the level of energy fed.

Acknowledgements

None.

Footnote

Provenance: This is a Guest Editorial commissioned by 
the Guest-Editor Ming Zhong (Department of Critical 
Care Medicine of Zhongshan Hospital, Fudan University, 
Shanghai, China).
Conflicts of Interest: The author has no conflicts of interest to 
declare.

References

1. Arabi YM, Aldawood AS, Haddad SH, et al. Permissive 
Underfeeding or Standard Enteral Feeding in Critically Ill 
Adults. N Engl J Med 2015;372:2398-408.

2. Barr J, Hecht M, Flavin KE, et al. Outcomes in critically 
ill patients before and after the implementation of an 
evidence-based nutritional management protocol. Chest 
2004;125:1446-57.

3. Martin CM, Doig GS, Heyland DK, et al. Multicentre, 
cluster-randomized clinical trial of algorithms for critical-
care enteral and parenteral therapy (ACCEPT). CMAJ 
2004;170:197-204.

4. Doig GS, Simpson F, Finfer S, et al. Effect of evidence-
based feeding guidelines on mortality of critically ill 
adults: a cluster randomized controlled trial. JAMA 
2008;300:2731-41.

5. Singer P, Anbar R, Cohen J, et al. The tight calorie control 
study (TICACOS): a prospective, randomized, controlled 
pilot study of nutritional support in critically ill patients. 
Intensive Care Med 2011;37:601-9. 

6. Casaer MP, Mesotten D, Hermans G, et al. Early versus 
late parenteral nutrition in critically ill adults. N Engl J 
Med 2011;365:506-17. 

7. Heidegger CP, Berger MM, Graf S, et al. Optimisation of 
energy provision with supplemental parenteral nutrition in 
critically ill patients: a randomised controlled clinical trial. 
Lancet 2013;381:385-93. 

8. Doig GS, Simpson F, Sweetman EA, et al. Early parenteral 
nutrition in critically ill patients with short-term relative 
contraindications to early enteral nutrition: a randomized 
controlled trial. JAMA 2013;309:2130-8. 

9. Arabi YM, Tamim HM, Dhar GS, et al. Permissive 
underfeeding and intensive insulin therapy in critically ill 
patients: a randomized controlled trial. Am J Clin Nutr 
2011;93:569-77.

10. National Heart, Lung, and Blood Institute Acute 
Respiratory Distress Syndrome (ARDS) Clinical Trials 
Network, Rice TW, Wheeler AP, et al. Initial trophic vs 



E211Journal of Thoracic Disease, Vol 7, No 8 August 2015

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2015;7(8):E209-E211www.jthoracdis.com

full enteral feeding in patients with acute lung injury: the 
EDEN randomized trial. JAMA 2012;307:795-803.

11. Alberda C, Gramlich L, Jones N, et al. The relationship 
between nutritional intake and clinical outcomes in 
critically ill patients: results of an international multicenter 
observational study. Intensive Care Med 2009;35:1728-37.

12. Weijs PJ, Looijaard WG, Dekker IM, et al. Low skeletal 
muscle area is a risk factor for mortality in mechanically 
ventilated critically ill patients. Crit Care 2014;18:R12.

13. Weijs PJ, Looijaard WG, Beishuizen A, et al. Early high 

protein intake is associated with low mortality and energy 
overfeeding with high mortality in non-septic mechanically 
ventilated critically ill patients. Crit Care 2014;18:701. 

14. Frankenfield DC, Coleman A, Alam S, et al. Analysis of 
estimation methods for resting metabolic rate in critically 
ill adults. JPEN J Parenter Enteral Nutr 2009;33:27-36.

15. Liebau F, Sundström M, van Loon LJ, et al. Short-term 
amino acid infusion improves protein balance in critically 
ill patients. Crit Care 2015;19:106.

Cite this article as: Weijs PJ. Issues of energy and protein 
feeding in critically i l l :  the permissive underfeeding 
trial. J Thorac Dis 2015;7(8):E209-E211. doi: 10.3978/
j.issn.2072-1439.2015.08.23


