
Optimal nutrition for ICU patients – 

when, why and how?

To address these hot topics two international experts were invited to 

half-day seminars in Stockholm and Gothenburg on May 7-8, 2018. 

Professor Pierre Singer from Telaviv, Israel, is an intensivist and a 

former chairman of ESPEN. Professor Olav Rooyackers is a basic 

scientist associated with the ICU at Karolinska Huddinge, Stockholm, 

Sweden. 

The 70 delegates were doctors, nurses and dieticians, some 75 % of 

them stationed in close connection with critically ill patients.



ICU patients is a heterogeneous group of patients with the common denominator of being 

cared for in the same unit. There is a wide variety of acute events, comorbidities and 

courses of illness, which make general recommendations of nutrition treatment difficult. 

It is therefore important to differentiate what may be a generalized recommendation 

and what is most suitable to be an individualized recommendation. In addition it is also 

important to differentiate between acute and chronic phase of critical illness, as well as 

rehabilitation.

In critical illness, metabolism is altered in several ways, and an important difference as 

compared to the healthy individual is that the endogenous production of glucose cannot 

be inhibited by glucose intake. This mainly related to higher insulin resistance associated 

with critical illness, and the practical consequence is that the energy expenditure cannot 

be immediately translated into energy need.

In the literature there is evidence that overfeeding in the early acute phase of critical 

illness is associated with a less favorable outcome as compared to a caloric supply of 

around 80 % of the energy expenditure [1, 2]. There is a U-shaped curve for the caloric 

intake in relation to mortality in critically ill subjects. A high caloric intake in the acute 

phase may also be associated with a drop in plasma phosphate level, which is a re-feeding 

syndrome like reaction. This is associated with unfavorable outcomes and call for a 

substitution of phosphate and a reduction of caloric intake, commonly to less than 50 % 

of the dose originally given [3, 4].

The best way of determining energy expenditure is to do indirect calorimetry. This is 

an easy and reliable technique in patients on mechanical ventilation. Substitutes for 

indirect calorimetry, like estimates from CO2 production or equations, are associated 

with considerable hazards as the erroneous results in these substitutes may deviate 

substantially and unpredictably in individual subjects [5, 6]. So the use of substitutes for 

indirect calorimetry is an issue of patient (un)safety.

Enteral nutrition is the first choice in feeding the critically ill patients, and it may be 

started early in a step-wise fashion, observing the tolerance [7]. Recently there are 

randomized studies demonstration the equality between providing nutrition to the 

critically ill by enteral or parenteral route [8, 9], so when enteral nutrition is not sufficiently 

successful it may be supplemented with parenteral nutrition. The best time-point for 

such supplementation is a controversy, and it may be an issue for individualization. 

Recommendations range from days 2-8 of ICU stay.



The primary aim of nutrition in the critically ill is often defined as to preserve or 

attenuate the loss of lean body mass, which is mainly skeletal muscle. It is obvious that 

skeletal muscle mass is lost, and during the initial weeks if critical illness this loss is some 

10 % per week and proportional to the severity of illness [10, 11]. The mechanism behind is 

an increase in muscle protein degradation, while de novo synthesis of muscle proteins 

is not different from that of healthy subjects [12]. A hot topic today is if provision of extra 

protein as a part of nutrition in the critically ill may attenuate these losses and thereby 

improving outcomes.

WHO recommends a protein intake of 0.8 g/kg/day in healthy subjects, ESPEN guidelines 

recommend 1.2-1.5 g/kg/day in critical illness and North American guidelines recommend 

even higher intakes. The evidence behind these recommendations is, however, weak. Still, 

observational studies point out that the actual intake in critical ill patients most often is 

even below the WHO recommendation for the healthy, and there is a considerable gap 

between the ESPEN guideliness and the amount given. Historically this has partly been 

attributed to the fixed combinations of energy and protein in commercial products, but 

now products are available with variable calorie to protein ratios both for enteral and 

parenteral use.

Nitrogen balance, the old gold standard for evaluating protein intake, has a lot of 

limitations in a population of critically ill subjects. Therefore there is a problem to find 

methods to elucidate the effect of different levels of protein intake on protein metabolism 

in critical illness. Whole body protein turnover may be assessed by using isotopically 

labelled amino acids. Extra protein intake during a short time period is then demonstrated 

to give a more positive whole body net protein balance without an increase in amino 

acid oxidation [13, 14].Observational studies show better outcomes and improved nitrogen 

balances with a higher protein intake, but randomized studies so far fail to demonstrate 

benefits [1, 2, 15, 16]. It is then important to sort out if there are possible upper limits to giving 

patients a high protein intake, as there are also concerns regarding high protein intakes in 

the early phase [17, 18]. 

So in summary, the speakers emphasized that reading and interpreting the literature 

is necessary, important but also difficult. Do study results apply to your patient case-

mix? Speakers also emphasized that an individualized nutrition is necessary for optimal 

result and to avoid to do harm. In particular overfeeding in the early acute phase must 

be considered, indirect calorimetry should be practiced and protein need should be met. 

Until further evidence is established and available, ESPEN guidelines for critically ill 

patients on energy and protein need should be used.
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