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Please sir, may | have some more? The case against underfeeding
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In the critically ill patient, current recommendations
endorse administering nutritional support according to
indirect calorimetry measurements or if not available,
according to formulae, such as 25 kcal/kg ideal body
weight/day or other predictive equations (1,2). However,
it is universally recognized that these equations are largely
inaccurate and may result in both under- or over-feeding
in 40-70% of patients. Over the past few years, numerous
studies have compared outcomes of patient receiving by
different routes, various amounts of calories and protein
(3-5). One of the most recent, by Arabi ez 4/. (6), namely
the PermiT study, compared a standard caloric regimen
consisting of 70-100% of estimated caloric requirements
as determined by the Penn State equation, to a permissive
underfeeding regimen consisting of 40-60% of caloric
requirements. The study was an unblinded, randomized,
controlled trial conducted in seven centers. In effect,
however, both arms were underfed, i.e., the “planned”
underfed group received 46% of daily requirements while
the standard group received only 71% of daily requirements,
what might be called the “unplanned” underfed group.
Thus a large negative energy balance was likely incurred
by both groups. In this regard, many observational studies
have noted the association between negative energy balance
and increased complications (7,8). In a recent editorial (9),
we pointed out that underfeeding is the common
denominator of most of recent studies examining the effects
of nutritional support in critically ill patients, with the
exception of the SPN study (3), the TICACOS study (10)
and the EPaniC study (4). The ESPEN initiated Nutrition
Day in ICU audit, as well as other large audits performed
by the Canadian group (11), have confirmed the worldwide
trend of underfeeding patients despite clear guidelines. This
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may be explained by the fact that while enteral feeding is
encouraged, intestinal failure as well as technical difficulties
are frequently encountered, limiting the ability to achieve
caloric goals. Adding to the problem is the reluctance,
especially in North America, to increase caloric intake by
the use of total or supplemental parenteral nutrition in
these circumstances. The strength of a large randomized,
controlled study published in a prestigious journal should
not let us forget that the best way to reach a scientific
conclusion is to perform studies with actually achieved end-
points. Thus we need to compare a nutritional regimen,
prescribed and administered according to guidelines and
which achieves both caloric goals, according to indirect
calorimetry or the best predictive equation, and protein
goals according to 1.5 g/kg/day, to a defined underfeeding
regimen. Where this was performed, the truly underfed
group had a worse outcome (12).

Recently, Kastrup and Spies (13) pointed out a general
lack of adherence to guidelines. There is some confusion
regarding the various requirements related to nutritional
support. Table 1 shows the administered calories and protein
intake in most of the studies comparing underfeeding to
“standard therapy” demonstrating again the difficulties in
reaching nutritional targets in daily practice.

To provide the best nutritional support, the practitioner
should ask himself the following questions.

Whom to feed?

There is no information regarding the severity of
malnutrition of the population of PermiT study. BMI is not
accurate enough to evaluate the level of malnutrition and a
decrease in weight prior to admission is the best currently
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Table 1 summarizes the various studies comparing underfeeding to standard nutrition in the ICU

Hypocaloric Eucaloric Protein hypocaloric Protein eucaloric

Complications:

Reference . . Mortality difference (in %)
(kcal/day) (kcal/day) (g/day) (9/day) infections, LOS

(14) 982+61  1,338+92 86+6 83+6 NS (7.3 vs. 9.5) NS

(15) 1,066+306 1,251+432 47.5+£21.2 43.6+18.9 Less hypoK and (18.3 vs. 23.3) NS
less RBC

(16) 1,006 1,147 Less hyphosph and (17 vs. 9) NS
less septic

(17) 1,297+331 1,715+331 N/A N/A No difference in Gl (22 vs. 28) NS
intolerance

(18) 300+149 1,418+686 10.9+6.8 54.4+33.2 No difference in (23.2 vs. 22.2) 60 days NS
infection

(19 425+141 1,385+46 26.4+9.2 N/A Less Gl intolerance Hospital mortality: 22.4 for trophic

and 19.6 for full energy NS

LOS, length of stay; NS, non significant; RBC, red blood cells; N/A, non available; Gl, gastro intestinal.

available tool to evaluate the degree of malnutrition.
Alberda er al. (20) showed in a large-scale nutrition
adequacy database that there was an association between
6-month survival and health status in critically ill patients
ventilated for more than 8 days. Receiving closer to target
calorie prescriptions in the first week of ICU stay was
associated with improved 6-month survival and improved
health-related quality of life (21). In particular, severely
malnourished patients should receive full nutritional
support both earlier while avoiding underfeeding (22).

What are the best calorie and protein goals?
Guidelines

The main limitation of the Arabi study is the use of
predictive equations. In a recent review, 38% of the
prescriptions using predictive equations underestimated
energy needs when compared to measured energy
expenditure obtained by indirect calorimetry (23). The use
of the Harris Benedict formula yielded the worst results,
underestimating 54% of the prescriptions, while the
Penn State University equation used in the Arabi paper
underestimated 27% of energy requirements. On the other
hand this equation did not overestimate energy needs.
The fact that all the studies cited in 7zble 1 comparing
underfeeding to standard therapy used predictive equations
and not indirect calorimetry is a limiting factor and their
conclusions should be cautiously interpreted. It is important
to note that the only studies showing an improvement in
clinical outcome targeted the calorie intake using indirect
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calorimetry (3,5,10).

Protein intake appears to be of significant importance in
influencing the outcome of ICU patients. Half of the studies
in Tiable 1 administered a low protein intake which may in
fact negatively affect outcome. Berg et a/. (24) using stable
isotopes methodology, demonstrated that a hypocaloric
regimen is typically associated with a more negative
protein balance, increasing the importance of ensuring a
high protein intake even if underfeeding is planned. These
findings were already demonstrated by Shaw and Elwyn (25).
This was the case in the Arabi study where the planned
underfed group received a higher percentage of protein
compared to the standard group-might this account for the
good outcome.

Route of feeding

While enteral feeding is the preferred route for providing
nutritional support, it is not the only route. Insufficient
enteral feeding is frequently observed and may be the
result of delays in initiation, stopping the feeding due to
mechanical problems or the need to perform diagnostic
tests (e.g., CT scans outside the ICU) or failure to increase
feeding according to the changing metabolic state of the
patient. In addition surgical interventions, such as bowel
surgery, are often cited as reasons for not initiating enteral
nutrition while the presence of a large gastric residual
volume frequently leads to a decision to either stop or
decrease nutrient administration (26). In malnourished
patients who are either not able to receive enteral feeding
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at all or in inadequate amounts, total or supplemental
parenteral nutrition should be prescribed (1). In severely
malnourished patients, there is an important need to feed
the patient with PN if needed. This aspect is lacking in
the studies cited in 7zble 1 in the control group, again
demonstrating failure to follow the guidelines.

The results of the PermiT study should be cautiously
interpreted. The conclusion states that “a strategy of
enteral feeding to provide a moderate amount of calories to
critically ill adults in the presence of full protein intake was
not associated with lower mortality than a strategy aimed
at providing a full amount of calories.” The significant gap
may develop between the intention to feed (e.g., strategy)
and actually administered calories and studies should not
assess strategies but in particular compliance with accepted
protocols. Finally, authors planning studies focused on
nutrition in the ICU should not aim for a reduction in ICU
mortality as a primary outcome since nutrition may not be
able to influence ICU mortality. Instead, long term outcome
should be the primary parameter to be evaluated.
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