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In a recent ARDSNET randomized trial published in JAMA, investigators compared the effects of trophic feeds (for the first
6 days, received only 25 % of goal calories) vs. full enteral feeding (up to goal rate as quickly as possible, received about
80% of goal calories) in 1000 critically ill patients with lung injury (1). This trial was part of a 2x2 factorial trial where
patients were also randomized to omega 3 fatty acids or a control solution. The use of a calorie containing active ingredient
and a protein containing control solution in the OMEGA trial confuses the interpretation of the EDEN trial, but nevertheless
the investigators reported no difference between trophic vs. full feed patients in terms of ventilator-free days, infections,
and 60-day mortality. How could that be? Particularly, since we have recently shown that better nutritional intake (>80%
caloric intake) is associated with improved mortality in a large observational study (2).
To properly interpret this study, one has to remember that not all critically
ill patients are the same in terms of their nutritional risk or the benefit they
receive from artificial nutrition. The evidence for this assertion comes from
studies that demonstrate a differential treatment effect of artificial nutrition in
different subgroups of ICU patients. In a recent analysis we observed that
an increase of 1000 calories per day was associated with an overall
reduction in mortality (Odds Ratio for 60 day mortality 0.76, 95%
Confidence Intervals [CI] 0.61-0.95, p=0.014) (3). However, the beneficial
treatment effect of increased calories on mortality was observed in patients with a BMI<25 and >35 with no benefit for
patients in the BMI 25 to <35 group. Similar results were obtained when comparing increasing protein intake and its effect
on mortality in different BMI groups. Subsequent to our publication, a group of French investigators confirmed these
observations in a small group (n=38) of critically ill patients requiring prolonged mechanical ventilation (4). They identified
that in this severely ill population an energy deficit of approximately 1200 kcals/day is associated with an independent
likelihood of ICU death (odds ratio 6.12, 95 %CI 1.33-28.2, p=0.01). Integrating these two studies, we can conclude that
patients with low BMI, high BMI, and with prolonged stays in ICU (>7 days) may benefit the most from nutrition therapy,
whereas patients in mid-range of BMI or who have short stays will not. In the EDEN trial (1), the patients were young
(average 52 yrs), normo-well nourished (average BMI 30), and had a relatively short stay in the ICU (average duration of
mechanical ventilation of 5 days). Furthermore, all patients received the benefits of early EN. Hence it is no surprise that
the trial did not show a difference between trophic vs. full feeds. It is also important to note that functional endpoints, such
as quality of life, physical function, return to work, etc. were not measured and one can postulate that trophic feed patients
suffered more erosion of lean skeletal mass and poorer functional outcomes, particularly those older patients who are
already sacropenic at the onset of their critical illness.
What this study really speaks to is the need to have better tools that will help discriminate patients that benefit the
most from aggressive nutrition therapy (or conversely, those that will be harmed the most by iatrogenic malnutrition).
We recently developed a nutrition risk assessment tool validated specifically for the ICU patient population, the NUTrition
Risk in the Critically ill Score (NUTRIC Score) (5).
This score was based on a conceptual model that linked starvation, inflammation, nutrition status to clinical outcomes
(Figure 1). We considered markers of acute starvation (i.e. decreased oral intake and pre-ICU stay in hospital) and chronic
starvation (history of recent weight loss and a low BMI) (5). To represent acute inflammatory markers, we chose PCT, IL-6,
and CRP and the presence of comorbid illnesses to reflect a measure of chronic inflammation. All of the variables selected
based on the conceptual model were candidates for the inclusion in the NUTRIC score algorithm. We expected this model
to explain additional mortality risk, above and beyond what would be derived from use of traditional measures of severity of
illness (APACHE II score and baseline SOFA). Based on the statistical significance in the multivariable model, the final
score used all candidate variables except BMI, CRP, PCT, estimated % oral intake and weight loss. As the score increased,
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so did mortality rate and duration of mechanical ventilation. Most importantly, in a subgroup of patients who stayed in ICU
more than 3 days, we observed that patients with a high NUTRIC score benefit the most from aggressive provision
of protein-energy requirements, towards meeting their estimated requirements. On the other hand, patients with a low
score may even be harmed by such an approach. In summary, the NUTRIC score may be used to help determine
which patients receive supplemental parenteral nutrition or strategies to enhance EN delivery (such as motility agents,
small bowel feeding tubes, and aggressive feeding protocols, such as the PEP uP protocol (6)). The NUTRIC score, or the
concepts contained therein, may have utility in the design and interpretation of clinical trials of nutrition therapies in the ICU
setting. Studies that include heterogeneous ICU patients, some at high nutritional risk, some at low nutritional risk, are
more likely to be negative than those who focus on treating only high risk patients. We believe this to be the case for the
EDEN Study as well as for the EPaNIC study of supplemental PN (7) recently published in the New England Journal of
Medicine.
We are working on developing ‘tools’ to enable beside practitioners to be measure nutrition risk,
detect cumulating calorie (and protein debt) in patients with high risk, and prompt intervention in
such high risk patients.
If you are interested to participate in this line of research or learn more about it, click here.

Figure 1. Conceptual Model For Nutrition Risk Assessment in the Critically Ill
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