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SUMMARY
Guidelines from Europe1 and the USA2 recommend that enteral
nutrition (EN) should be commenced within 24–48 hours of admission
to the intensive care unit (ICU) for patients who are not expected to
be on a full oral diet within 3 days. This recommendation is supported
by a recent meta-analysis, which showed that early EN (within 24
hours) compared with standard care was associated with a significant
reduction in mortality and rate of pneumonia.3 However, caloric
goals are often difficult to attain with EN in critically ill patients,
resulting in underfeeding and a number of associated risks.

The ESPEN (European Society for Parenteral and Enteral
Nutrition) guidelines1 advocate that supplemental parenteral nutrition
(PN) should be considered whenever EN is insufficient to meet the
caloric targets after 2 days.4 This recommendation is based mainly on
a meta-analysis, which showed a significant benefit in favour of early
PN among patients in whom EN could not be initiated within 24 hours
of admission to an ICU.5 In contrast, the ASPEN (American Society
of Parenteral and Enteral Nutrition) guidelines2 recommend that, in
the absence of malnutrition, PN should be initiated only after the first
week of admission to an ICU, if EN is not tolerated despite strategies
to maximize delivery of EN. This recommendation is based on 2
meta-analyses6,7 of studies undertaken before the mid-1990s that
produced contradictory results.

The EPaNIC study was a prospective, randomized, controlled,
parallel-group, open-label, multicentre clinical trial comparing early
(within 24–48 hours) versus late initiation (day 8) of PN when EN on
its own failed to reach the calculated caloric goal.

From 1 August 2007 to 8 November 2010, all adults who were
admitted to 1 of 7 participating ICUs in Belgium were screened for

inclusion in the study, if they had upon admission to ICU, a nutritional
risk screening (NRS) score of 3 or more, indicating a risk of
developing malnutrition. The exclusion criteria were do-not-
resuscitate (DNR) code at the time of admission to ICU, death
expected within 12 hours, home ventilation, diabetic coma, BMI <17
kg/m2, short bowel syndrome, pregnancy or breastfeeding, enrolment
in another trial, oral nutrition or established nutritional therapy on
admission, and absent clinical indication for central intravenous
catheterization.

After informed consent was obtained, the patients were stratified
according to diagnostic categories and randomly assigned in a 1:1
ratio to one of the two study groups, labelled ‘early-initiation PN’
(top-up of EN) or ‘late-initiation PN’ (top-up of EN) using initially
sequentially numbered, sealed and opaque envelopes that were later
replaced by a central computerized randomization system. Treatment
assignments were made in permuted blocks of 10 per stratum.

All patients who were unable to eat on the second evening of ICU
stay (<36 hours) and were without formal contraindications, received
EN while being nursed in a semi-recumbent position. The infusion
rate for EN and the use of prokinetic agents and duodenal feeding
tubes were specified in the standing orders. Trace elements, minerals
and vitamins were administered in all patients as clinically indicated
irrespective of the group they were assigned to.

Patients who were assigned to the early-initiation PN (top-up of
EN) group received intravenous 20% glucose solution; the target for
total energy intake was 400 kcal/day on ICU day 1 and 800 kcal/day
on day 2. On day 3, PN with OliClinomel or Clinimix (Baxter,
Brussels) was initiated at a rate matching the gap between actual
energy intake delivered by EN and the calculated caloric goal based
on corrected ideal body weight (IBW), age and sex. PN was continued
until EN alone constituted at least 80% of the calculated caloric goal.
In contrast, patients who were assigned to the late-initiation PN (top-
up of EN) group received 5% glucose solution equal in volume to PN
the patient would receive in the early-initiation group. If EN was
insufficient after 7 days, PN was initiated on day 8 to reach the caloric
goal.

The primary outcome measure of this study was the length of stay
in ICU. This was defined as the time when the patient was no longer
in need for vital-organ support and met at least two-thirds of the
caloric requirements as oral feeding.

Over a 39-month period, 4640 patients were randomized and
included in an intention-to-treat analysis with minimal protocol
violations and loss to follow up. The two groups were well-matched
at entry. The patient population was fairly representative for a
northern European ICU with a mean (SD) age of 64 (15) years and a
dominance (>60%) of the male gender. The study population had a
mean (SD) APACHE II score of 23 (10) at admission to the ICU. The
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majority of patients had a BMI >25 kg/m2 and the mean (SD) body
weight was 75 (15) kg.

The early-initiation group had a statistically significant increase
in the length of ICU stay (HR 1.06, p=0.04; median 3 v. 4 days). In
addition, newly diagnosed infections were more frequent (26.2% v.
22.8%, p=0.008) in the early-initiation group, but other relevant
secondary outcomes such as 90-day mortality (11.2% v. 11.2%,
p=1.00) were not significantly different. Likewise, there was no
difference in the need for renal replacement therapy, haemodynamic
support or time to definitive weaning from ventilation with early-
initiation of PN. No subgroup, whether based on type or severity of
illness, BMI or nutritional risk category benefited from early-initiation
PN.

COMMENT
Nobody disputes that nutrition is important in critically ill adults,
especially for patients who are in need of long term ICU care and
those who are poorly nourished at admission to ICU. Equally well
acknowledged is the premise that patients who do not or will not
tolerate any enteral feeds could benefit from the early use of
protein-rich PN. However, combining PN with EN as a strategy to
prevent underfeeding in patients who are likely to develop a
significant caloric deficit with EN alone is controversial. Adding
PN as a ‘top-up’ for patients already receiving EN exposes a
number of them to potential risks of overfeeding, metabolic
disturbances and infectious complications. As a result, it is
unclear if supplemental PN should be used at all for such patients
and, if so, when.

The EPaNIC trial aimed to study this area of uncertainty. The
study was sufficiently powered and was executed without major
flaws. Only critically ill patients who were deemed at risk for
malnutrition according to their NRS score were included. Patients
were randomly assigned and allocation concealment was
maintained throughout the study. The study protocol was observed
in most cases, such that the late-initiation group was allowed to
accumulate a pronounced nutritional deficit. The early-initiation
group received parenteral nutrients to make up for the shortfall of
energy targets, reaching caloric goals, on average by day 3–4.
Follow up was complete and analysis was appropriately performed
on an intention-to-treat basis. Even though 15 late-initiation PN
patients received early PN, they were still analysed in the late PN
group. Normoglycaemia was targeted and achieved in both groups;
hence the confounding effects of early PN on blood glucose were
avoided.

It is therefore difficult to overlook results that provide level I
evidence against early institution of supplemental PN. These
results echo the findings of two recently published observational
studies from North America.8,9 Even so, a closer look at the study
design is necessary before accepting the results as valid.

First, blinding was not attempted. This has the potential to
introduce bias during assessment of an outcome such as length of
stay in ICU. Objective criteria for calculating the number of days
were specified to reduce variability imposed by availability of
beds in regular wards. However, all ICU providers were aware of
treatment allocation. This is particularly relevant, as one of the
determinants used to assess a patient as being ready for discharge
was the delivery of two-thirds of caloric targets via the oral route.
Circumstances of real-world medical care can influence outcomes
in ways other than those factored in a controlled clinical trial.
Blinding is therefore of crucial importance. The authors do not
provide a justification for why length of stay in ICU was chosen
as the primary outcome measure over the more traditional 90-day
mortality. Length of stay in an ICU is a measure of ICU morbidity

that, along with other surrogate end-points of outcome, has come
under increasing scrutiny for misleading or flawed inferences.10

By choosing as primary outcome a measure that is assessed even
before an intervention is applied in one or both arms of an
experimental study, the authors have eroded the credibility of
their results. The hypothesis that timing of PN as ‘top-up’ of EN
may make a difference can only be tested if the study design
includes blinding and an additional ‘per protocol’ analysis of
patients given PN over a sufficient period of time to allow the dose
and timing of nutrition to possibly affect outcomes. As a result,
observed differences in primary outcome, although statistically
significant, are of questionable clinical relevance and need to be
interpreted with caution.

Second, most patients enrolled into the study had a non-
medical diagnosis with a majority (~60%) admitted following
cardiac surgery and re-admissions barred from the trial.
Consequently, this highly selected study population was
characterized by a comparatively short length of stay in ICU
(median 3 days) and a low ICU mortality (6.2%). The study
population was, therefore, a mix of short- and long-stay patients.
Half of the patients in the study population were extubated by day
2 and nearly 75% were discharged from ICU by day 7. It is
conceivable that a large proportion of patients randomized to
receive late PN did not receive this intervention because they had
already left the ICU. Nutrition after discharge was at the discretion
of the attending physician. Even in the early-initiation of PN
group, most patients actually received <36 hours of PN
supplementation. Furthermore, glutamine-free PN with a relatively
low protein-to-energy ratio was used for patients and may have
caused the early PN group to receive less than the recommended
daily intake of protein. At the same time, several patients were
exposed to hypercaloric nutrition with caloric goals as high as 30–
36 kcal/kg per day. Hyperalimentation during stress metabolism
with concomitant intensive insulin therapy aimed at restrictive
blood glucose targets of 80–110 mg/dl (4.4–6.1 mmol/L) was not
consistent with recent guidelines.

It is plausible that sick ICU patients who tolerate some enteral
feeds in the first 24–48 hours do not derive any additional benefit
from rapidly reaching a pre-specified but empirical nutritional
target. More than anything else, the EPaNIC study has inadvertently
raised questions about nutritional goals we set in sick patients
rather than fully addressing the issue at hand. In a recent clinical
trial, mild underfeeding at 60%–75% of actual energy expenditure
with the provision of adequate protein was shown to decrease
mortality in a group of ICU patients.11

Finally, it is pertinent to point out that current clinical guidelines
for nutritional support of critically ill patients are largely based on
expert opinion and differ widely in their recommendations for
initiation of PN in patients who are not expected to achieve
adequate nutrient intake with EN. A systematic review, as far back
as 2004,12 found no evidence in favour of starting PN in combination
with EN to optimize nutritional intake in comparison to EN alone,
among patients who were not malnourished at the time of their
admission to ICU. It is a pity that the EPaNIC study did not have
a third group of patients who received no PN, since there are no
data showing late supplementation has any benefit in patients
with an intact gastrointestinal tract who are capable of receiving
some EN.

In summary, early-initiation of hypercaloric, glutamine-free
PN with low protein content to EN aiming to achieve caloric
targets compared to late-initiation PN did not lead to improved
outcome but was possibly associated with some adverse effects in
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low-risk, ICU patients who were in the majority, on adequate oral
intake within 3–4 days of ICU admission.
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