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Be early for enteral, no rush for calories!
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The recent systematic review and meta-analysis by Marik
and Hooper [1] challenges the long-held belief that more
calories are better, one of the most controversial areas of
discussion in the field of metabolic and nutritional support
of the critically ill [2]. This classical statement has been
mainly based on observational studies reporting an asso-
ciation between low caloric intakes and higher rate of
complications [3, 4], while other retrospective studies
have suggested a better outcome with hypocaloric than
with normocaloric feeding [5, 6]. Importantly, the thor-
ough and rigorous review of the recent randomized
controlled trials [1] revealed no significant outcome dif-
ference between groups randomized to ‘‘hypocaloric’’ or
‘‘trophic’’ over ‘‘normocaloric’’ feeding, defined as the
provision of energy designed to match the energy
expenditure early during the course of critical illness
(Fig. 1).

In all retrieved studies, enteral feeding was initiated at
an early stage in critical illness, although the studies had
several differences in the amount of proteins between the
’’normocaloric’’ and the ‘‘hypocaloric’’ or ‘‘trophic’’
groups [6–9], in the management on enteral feeding and
in the calculation of caloric intakes. In addition, the
degree and duration of caloric restriction differed, by
design, between trophic and permissive underfeeding
studies (Fig. 1). Nevertheless, the absence of difference in
outcome is definitely relevant to contemporary ICUs, as
the individual studies were all performed after 2010, the
caloric intakes were well separated between groups, and
the study populations are reasonably representative of
mixed ICUs of the Western world, except for the young
age [8–10].

Are these findings surprising? Probably not, when
nuancing the potential benefit of early caloric intake with
the high risk of inadvertent overfeeding, when the
endogenous production of glucose cannot be inhibited by
exogenous substrates [11, 12], and considering the non-
nutritional calories provided when glucose or lipids are
used as maintenance solutions or solvents, which are not
always accounted for. As a result, during the early days of
critical illness, the excess calories can be stored as adi-
pose tissue within muscles [13] instead of being used to
provide energy or to increase muscle mass. Other poten-
tial explanations for the lack of benefits or the potential
toxicity of normocaloric feeding include the inhibition of
autophagy [14]. From a teleological standpoint, the
anorexia occurring during the early phase of critical ill-
ness could be adaptive to prevent the toxicity of
overfeeding, while prioritizing vital functions. This
hypothesis is supported by the tight regulation process of
appetite by enterohormones released from the gastroin-
testinal tract.

In contrast to the risk associated with a high caloric
intake early during the course of critical illness, the use of
the enteral route as early as possible is desirable. Several
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lines of evidence support the preferential use of the gas-
trointestinal tract over the intravenous route for nutrition,
even though the final proof of prevention of translocation
by enteral nutrition is still lacking in humans. The

proponents of trickle or trophic feeds suggest the infusion
of a minimal amount of enteral nutrition, irrespective of
the amount of calories infused [9]. Interestingly, the
absorption of nutrients itself can be delayed during the
acute phase [15], consistent with adaptive changes in
digestive physiology to prevent overfeeding.

Several additional issues are raised and left unan-
swered by the studies analyzed by Marik and Hooper [1],
including the selection of the best end-point to assess the
efficacy of nutrition. The authors of the meta-analysis
reported only the available variables, mortality, length of
stay and infectious complications, which could reflect the
safety of nutritional interventions, rather than their actual
efficacy. Likewise, a global strategy of nutrition associ-
ated with physical activity is more likely to preserve
muscular function and autonomy, but this assumption
needs to be assessed prospectively and rigorously. The
frequency of refeeding syndrome, a major safety out-
come, could be overlooked in the absence of stratification
based on the prior nutrition status, or could also be rele-
vant in patients starving for a few days.
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Güiza FG et al (2013) Impact of early
parenteral nutrition on muscle and
adipose tissue compartments during
critical illness. Crit Care Med
41:2298–2309

14. Hermans G, Casaer MP, Clerckx B,
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Fig. 1 Schematic representation of 3 feeding strategies: nor-
mocaloric or full feeding (green line) aims to match energy
expenditure (EE) as early as possible; hypocaloric or permissive
underfeeding aims to match 50–70 % of EE according to individual
tolerance; trickle or trophic feeding aims to provide a minimal
amount of enteral feeds, resulting in the provision of 10–20 % of
EE
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