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Feeding the Critically Ill: More Questions Than Answers!

Over the last 5 years, a number of multicenter randomized
controlled trials have evaluated various nutritional strategies in the
critically ill patient (1-5). Rather than providing clear direction on
how best to feed these patients, these studies have raised more
questions, and the optimal approach to nutrition support in the
critically ill is unclear. The prevailing dogma, which is reinforced
by the updated Society of Critical Care Medicine/American Society
for Parenteral and Enteral Nutrition clinical practice guidelines,
suggests that critically ill patients should receive early enteral
nutrition (within 24-48 h of intensive care unit [ICU] admission)
targeting 80 to 100% of energy expenditure (normocaloric goals) as
measured by indirect calorimetry or estimated using standard
formula (6). In addition, these guidelines recommend “that enteral
feeding protocols be designed and implemented to increase the
overall percentage of goal calories provided [Quality of Evidence:
Moderate to High]” (6). However, recent clinical trials and
metaanalyses of these trials have been unable to demonstrate an
outcome benefit of normocaloric enteral feeding over permissive
underfeeding in heterogenous populations of ICU patients (7, 8).
Furthermore, the results of the recently reported PYTHON
(Pancreatitis, Very Early Compared with Selective Delayed Start of
Enteral Feeding) trial dispels the notion that short-term starvation
is harmful (3), and similarly the CALORIES trial suggests that
short-term gut disuse is not harmful (4). In addition, the role of
parenteral nutrition in critically ill patients is uncertain (4, 5).
Consequently, the optimal time to initiate nutrition support, the
optimal amount of calories and protein, the type of protein, and the
means of delivering nutritional support in the critically ill patient
all remain undefined. In addition, continuous tube feeding is
profoundly unphysiologic; this mode of feeding does not support
muscle anabolism and is associated with a myriad of metabolic
complications (9). Previous small trials have suggested no safety
concerns with intermittent compared with continuous enteral
feeding in critically ill patients (10-12), and one suggested better
tolerance (12). There is therefore an urgent need to perform a
large randomized controlled trial comparing continuous versus
intermittent tube feeding in critically ill and injured patients.

The timing of nutritional support appears to depend on a
balance between the benefits of early starvation and the harm of
prolonged starvation. Anorexia is an evolutionally preserved
response that may be beneficial during acute illness (13). Complex
and redundant pathways have evolved to ensure that the host
becomes anorexic during acute illness. Folklore that dates back to
the 1500s suggests that “fasting is a great remedy for fever” (14).

Editorials

Starvation promotes autophagy, and this may play a key role in
promoting host defenses (15, 16). This adaptive mechanism occurs
in response to stress and promotes the survival of the cell under
these conditions (15-17). Autophagy contributes to the immune
response against intracellular bacteria, parasites, and viruses (18).
Autophagy plays a role in the degradation of both extracellular
bacterial pathogens that invade the cell and true intracellular
bacterial pathogens (19). From a teleological perspective, starvation
would appear to be beneficial during the initial phase of acute
illness, particularly bacterial sepsis. However, prolonged starvation
of critically ill patients will lead to excess loss of lean body mass as
well as immuno-paresis, metabolic dysfunction, and structural
changes of the gastrointestinal tract. These data therefore suggest
that an initial period of starvation until physiologic stability is
achieved followed by a period of permissive underfeeding until the
patient is transitioned to an oral diet or to normocaloric nutrition
in the chronically critically ill may be a logical nutritional strategy.
Based largely on observational data (20), it has been argued that
this approach may be harmful in ICU patients at high nutrition risk
(21). Furthermore, it has been claimed that patients at high
nutrition risk, as assessed by the NUTRIC (Nutrition Risk in
Critically IIl) score, benefit the most from nutrition therapy

(21, 22). This specific issue was investigated by Arabi and colleagues
(pp. 652-662) in a post hoc analysis of their PermiT (Permissive
Underfeeding versus Target Enteral Feeding in Adult Critically Ill
Patients) trial (2), reported in this issue of the Journal (23). In a
very comprehensive analysis, the authors demonstrated that
neither the NUTRIC score nor other baseline nutritional variables
(except prealbumin) were able to identify populations of patients
who could benefit from normocaloric nutritional goals. However,
in this study, patients with a low baseline prealbumin level

(<0.1 g/L) had a significantly lower 90-day mortality if they
received permissive underfeeding as compared with normocaloric
feeding. It is noteworthy that we have previously demonstrated that
a prealbumin level less than 0.11 g/L was highly predictive of the
refeeding syndrome (24).

The findings of the study by Arabi and colleagues have a
number of important implications (23). The study does not support
the notion that patients at nutritional risk are harmed by
permissive underfeeding early in their ICU course; indeed, the
opposite may be true. This finding is supported by the study of
Doig and colleagues, who randomized malnourished patients with
refeeding syndrome to permissive underfeeding or standard
nutritional support (25). In this study, the hospital and 60-day
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mortality were significantly greater in the normocaloric group.
Second, although recommended in the updated Society of Critical
Care Medicine/American Society for Parenteral and Enteral
Nutrition clinical practice guidelines (based on expert consensus)
(6), this analysis suggests that the NUTRIC score (22) should not be
used for the purpose of identifying patients who may benefit from
more aggressive early feeding. Because this is a post hoc analysis, a
prospective trial randomizing patients with high NUTRIC scores to
either hypocaloric or normocaloric feeds should be undertaken.
Furthermore, although the updated guidelines do not recommend
measuring a baseline prealbumin (6) or phosphorous once enteral
feeding is initiated (25), these parameters may be useful in
supporting the use of permissive underfeeding.
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