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ABSTRACT

Background

Early enteral nutrition support (within 48 hours of admission or injury) is frequently recommended for the management of patients in
intensive care units (ICU). Early enteral nutrition is recommended in many clinical practice guidelines, although there appears to be a lack
of evidence for its use and benefit.

Objectives

To evaluate the efficacy and safety of early enteral nutrition (initiated within 48 hours of initial injury or ICU admission) versus delayed
enteral nutrition (initiated later than 48 hours after initial injury or ICU admission), with or without supplemental parenteral nutrition, in
critically ill adults.

Search methods

We searched CENTRAL (2019, Issue 4), MEDLINE Ovid (1946 to April 2019), Embase Ovid SP (1974 to April 2019), CINAHL EBSCO (1982 to April
2019), and ISI Web of Science (1945 to April 2019). We also searched Turning Research Into Practice (TRIP), trial registers (ClinicalTrials.gov,
ISRCTN registry), and scientific conference reports, including the American Society for Parenteral and Enteral Nutrition and the European
Society for Clinical Nutrition and Metabolism. We applied no restrictions by language or publication status.

Selection criteria

We included all randomized controlled trials (RCTs) that compared early versus delayed enteral nutrition, with or without supplemental
parenteral nutrition, in adults who were in the ICU for longer than 72 hours. This included individuals admitted for medical, surgical, and
trauma diagnoses, and who required any type of enteral nutrition.

Early enteral nutrition (within 48 hours) versus delayed enteral nutrition (after 48 hours) with or without supplemental parenteral 1
nutrition in critically ill adults (Review)
Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Data collection and analysis

Two review authors extracted study data and assessed the risk of bias in the included studies. We expressed results as risk ratios (RR) for
dichotomous data, and as mean differences (MD) for continuous data, both with 95% confidence intervals (Cl). We assessed the certainty
of the evidence using GRADE.

Main results

We included seven RCTs with a total of 345 participants. Outcome data were limited, and we judged many trials to have an unclear risk
of bias in several domains.

Early versus delayed enteral nutrition

Six trials (318 participants) assessed early versus delayed enteral nutrition in general, medical, and trauma ICUs in the USA, Australia,
Greece, India, and Russia.

Primary outcomes

Five studies (259 participants) measured mortality. It is uncertain whether early enteral nutrition affects the risk of mortality within 30 days
(RR 1.00,95% CI 0.16 to 6.38; 1 study, 38 participants; very low-quality evidence). Four studies (221 participants) reported mortality without
describing the timeframe; we did not pool these results. None of the studies reported a clear difference in mortality between groups.

Three studies (156 participants) reported infectious complications. We were unable to pool the results due to unreported data and
substantial clinical heterogeneity. The results were inconsistent across studies.

One trial measured feed intolerance or gastrointestinal complications; it is uncertain whether early enteral nutrition affects this outcome
(RR 0.84, 95% CI 0.35 to 2.01; 59 participants; very low-quality evidence).

Secondary outcomes

One trial assessed hospital length of stay and reported a longer stay in the early enteral group (median 15 days (interquartile range (IQR)
9.5 to 20) versus 12 days (IQR 7.5 to15); P = 0.05; 59 participants; very low-quality evidence).

Three studies (125 participants) reported the duration of mechanical ventilation. We did not pool the results due to clinical and statistical
heterogeneity. The results were inconsistent across studies.

It is uncertain whether early enteral nutrition affects the risk of pneumonia (RR 0.77, 95% CI 0.55 to 1.06; 4 studies, 192 participants; very
low-quality evidence).

Early enteral nutrition with supplemental parenteral nutrition versus delayed enteral nutrition with supplemental parenteral
nutrition

We identified one trial in a burn ICU in the USA (27 participants).
Primary outcomes

It is uncertain whether early enteral nutrition with supplemental parenteral nutrition affects the risk of mortality (RR 0.74, 95% CI 0.25 to
2.18; very low-quality evidence), or infectious complications (MD 0.00, 95% Cl -1.94 to 1.94; very low-quality evidence). There were no data
available for feed intolerance or gastrointestinal complications.

Secondary outcomes

It is uncertain whether early enteral nutrition with supplemental parenteral nutrition reduces the duration of mechanical ventilation (MD
9.00, 95% Cl-10.99 to 28.99; very low-quality evidence). There were no data available for hospital length of stay or pneumonia.

Authors' conclusions

Due to very low-quality evidence, we are uncertain whether early enteral nutrition, compared with delayed enteral nutrition, affects the
risk of mortality within 30 days, feed intolerance or gastrointestinal complications, or pneumonia.

Due to very low-quality evidence, we are uncertain if early enteral nutrition with supplemental parenteral nutrition compared with delayed
enteral nutrition with supplemental parenteral nutrition reduces mortality, infectious complications, or duration of mechanical ventilation.

There is currently insufficient evidence; there is a need for large, multicentred studies with rigorous methodology, which measure
important clinical outcomes.

Early enteral nutrition (within 48 hours) versus delayed enteral nutrition (after 48 hours) with or without supplemental parenteral 2
nutrition in critically ill adults (Review)
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PLAIN LANGUAGE SUMMARY

Early versus delayed feeding through a tube for critically ill adults in intensive care, with or without extra nutrition into a vein
Background

Enteral nutrition involves giving liquid nutrition by a tube directly into the stomach or small intestine. Current clinical practice guidelines
recommend nutrition support within 48 hours of injury or admission to an intensive care unit (ICU). It is seen as an essential part of the
management of critically ill patients and may help to support the function of the gut. If full enteral nutrition is not possible, nutrients can
also be given through a catheter into a vein, called supplemental parenteral nutrition (SPN). Evidence from randomized controlled trials
(RCTs) is needed to support these guideline recommendations.

Review question

Do adults admitted in an ICU, who receive early enteral nutrition within 48 hours, have better clinical outcomes than those for whom enteral
nutrition is delayed (after 48 hours of initial injury or ICU admission), and does additional SPN have added benefits?

Study characteristics

We searched the literature until April 2019 for RCTs that compared early enteral nutrition with delayed enteral nutrition, with or without
SPN, in adults in an ICU. RCTs, if designed and conducted properly, represent the highest methodological standard in clinical research. We
included seven RCTs with 345 participants. Participants were admitted to the ICU for more than 72 hours with medical, surgical, or trauma
diagnoses. Six trials with 318 participants compared early enteral nutrition with delayed enteral nutrition. One trial with 27 participants
compared early enteral nutrition with SPN versus delayed enteral nutrition with SPN.

Key results

Overall, results showed no clear differences in the number of deaths within 30 days (one study, 38 participants), intolerance to feeding (one
study, 59 participants), or development of pneumonia (four studies, 192 participants), between those who received early enteral nutrition
or delayed enteral nutrition. We assessed the evidence as very low-quality, meaning the findings could potentially change with additional
studies.

In the one small trial that also gave SPN, the number of deaths, people with infectious complications, and the duration of mechanical
ventilation were not clearly different between those who received early enteral nutrition or delayed enteral nutrition (very low-quality
evidence).

Future trials should continue to look into the impact of early enteral nutrition, with or without SPN, on important clinical outcomes in
adults hospitalized in ICUs.

Quality of the evidence

We assessed the quality of the evidence as very low, meaning we were uncertain about the findings, as included studies were small, and
provided an unclear description of the methods that they used. Participants in the studies had different causes for their criticalillness. The
outcomes were not always measured in the same way or at the same time in the different trials; some trials did not report on them.

Early enteral nutrition (within 48 hours) versus delayed enteral nutrition (after 48 hours) with or without supplemental parenteral 3
nutrition in critically ill adults (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Early enteral nutrition compared to delayed enteral nutrition for critically ill adults

Early enteral nutrition compared to delayed enteral nutrition

Patient or population: critically ill adults

Setting: ICUs in university teaching hospitals, tertiary care hospitals, and general hospitals from the USA (2), Australia (1), Greece (1), India (1), and Russia (1)
Intervention: early enteral nutrition (initiated within 48 hours of initial injury or ICU admission)

Comparison: delayed enteral nutrition (initiated later than 48 hours after initial injury or ICU admission)

Outcomes Anticipated absolute effects” Relative effect  N° of partici- Certainty of Comments
(95% ClI) (95% Cl) pants the evidence
(studies) (GRADE)
Risk with de- Risk with early
layed enteral enteral nutri-
nutrition tion
Mortality Study population RR 1.0 (0.16 to 38 OO Mortality at 90 days or 180
6.38) (1RCT) very lowda days was not reported.
(measured at 30 days) 105per1000 105 per 1000
(17 to 672)
Infectious complications See comment - 156 OO0 We did not pool the tri-
(3RCTs) very lowb al data due to unreport-
(independent of specific site, as defined by ed data and due to infec-
the trial authors) tious complications varied
across the trials.
(follow-up from the day of enrolment in the I
study until enteral nutrition or SPN was dis-
continued)
Feed intolerance or gastrointestinal com- Study population RR0.84 59 @000
plications (0.35t02.01) (1RCT) very low¢
. . . . 280 per 1000 235 per 1000
(as defined by the trial authors, vomiting, di- (98 to 563)
arrhoea, high gastric residual volume, or gas-
trointestinal bleeding)
(follow-up from the day the enteral nutrition
was started until it was discontinued)
Hospital length of stay See comment - 59 B0 One trial reported longer
(1LRCT) Very lowd hospital stay in the early

(measured in days)

nutrition group (median
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15 days (IQR 9.5 to 20) ver-
sus 12 days (IQR 7.5 to15),
P=0.05.
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Duration of mechanical ventilation See comment - 125 flelelo) We did not pool the data
(3 RCTs) Very lowe due to high heterogeneity.

(measured in days)

(follow-up from the day mechanical ventila-

tion was started until it was discontinued (in-

vasive or non-invasive))

Pneumonia Study population RRO.77 192 BOOO A 5th trial reported total

Very lowf number of events; we did
(as defined by the authors) 484 per 1000 373 per 1000 (0.55 to 1.06) (4 RCTs) notinclude it in the meta-
. . analysis.
(follow-up from time of enrolment in the (266 to 513)

study until enteral nutrition was discontin-
ued, participant died, or was discharged from
the ICU)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; IQR: interquartile range; MD: mean difference; RR: risk ratio; SD: standard deviation

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

aDowngraded by 1 for risk of bias; unclear allocation concealment and selective reporting. Downgraded by 1 for imprecision; wide confidence interval, small sample size, only
one study. Downgraded by 1 for indirectness; study focused on blunt trauma patients.

bbowngraded by 1 for risk of bias; unclear allocation concealment and selective reporting, and high risk of bias in allocation concealment in one included study. Downgraded
by 1 for imprecision; small sample sizes and number of studies. Downgraded by 1 for indirectness; different population and different type of events were included as infectious
complications in each trial.

¢ Downgraded by 1 for risk of bias; unclear random sequence generation, allocation concealment, and selective reporting. Downgraded by 1 for imprecision; wide confidence
interval, small sample size, only one study. Downgraded by 1 for indirectness; study focused on people with traumatic brain injury.

dDowngraded by 1 for risk of bias; high risk of bias for allocation concealment, and unclear selective reporting. Downgraded by 1 for imprecision; wide confidence interval,
small sample size, only one study; total sample size was lower than the calculated optimal information size. Downgraded by 1 for indirectness; study focused on people with
organophosphate poisoning.
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eDowngraded by 1 for risk of bias; unclear or high risk of bias for allocation concealment and selective reporting. Downgraded by 1 for imprecision; wide confidence interval, small
sample sizes and number of studies. Downgraded by 1 for inconsistency; high heterogeneity in point estimates (1* = 86%). Downgraded by 1 for indirectness; different populations
included (blunt trauma, organophosphate poisoning, and medical and surgical ICU patients).

fDowngraded by 1 for risk of bias; unclear random sequence generation and allocation concealment, and high risk of bias in allocation concealment and selective reporting.
Downgraded by 1 for imprecision; wide confidence interval, small sample sizes and number of studies. Downgraded by 1 for indirectness; different populations included multiple
trauma, traumatic brain injury, organophosphate poisoning, and medical and surgical ICU patients.

Summary of findings 2. Early enteral nutrition with supplemental parenteral nutrition (SPN) compared to delayed enteral nutrition with SPN for
critically ill adults

Early enteral nutrition with supplemental parenteral nutrition (SPN) compared to delayed enteral nutrition with SPN

Patient or population: critically ill adults

Setting: burn ICU in the USA

Intervention: early enteral nutrition with SPN (within 48 hours of initial injury or ICU admission)
Comparison: delayed enteral nutrition with SPN (later than 48 hours after initial injury or ICU admission)

Outcomes Anticipated absolute effects* (95% Cl) Relative effect  Ne of partici- Certainty of Comments
(95% ClI) pants the evidence

Risk with delayed  Risk with early enter- (studies) (GRADE)

enteral nutrition al nutrition with SPN

with SPN
Mortality Study population RR0.74 27 Iclele] We planned to

o (0.25t0 2.18) (LRCT) very low@ analyse mortali-
(timing of outcome measurement unclear) 385 per 1000 285 per 1000 ty at 30, 90, and
(96 to 838) 180 days, howev-

er, the study did
not report when
they measured

mortality.

Infectious complications The mean number ~ The mean number of - 27 BEOO

) o ) of infectious com- infectious complica- (LRCT) very lowd

(independent of specific site, as defined by plications in the tions in the early en-

the trial authors) delayed enteral nu- teral nutrition group

trition groupwas3  wasO0
(follow-up from the day of enrolment in the group
- . - (1.94 lower to 1.94
study until enteral nutrition or SPN was dis- hi
’ igher)

continued)

Feed intolerance or gastrointestinal com- See comment - - - No studies re-

plications ported this out-
come.
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(as defined by the authors)

Hospital length of stay See comment

(measured in days)

No studies re-
ported this out-
come.

The mean duration
of mechanical ven-
tilation in the de-
layed enteral nutri-
tion group was 23
days

Duration of mechanical ventilation
(measured in days)

(follow-up from the day mechanical venti-
lation was started until it was discontinued
(invasive or non-invasive))

The mean duration of
mechanical ventila-
tion in the early enter-
al nutrition group was
9 days higher

(10.99 lower to 28.99
higher)

(1RCT)

©000
very low?

Pneumonia See comment
(as defined by the authors)

(follow-up from time of enrolment in the
study until enteral nutrition was discontin-
ued, participant died, or was discharged
from the ICU)

No studies re-
ported this out-
come.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

MD: mean difference; RR: risk ratio.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

aDowngraded by 2 for imprecision; wide confidence interval, small sample size, only one study. Downgraded by 1 for indirectness; study focused on burned patients.
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BACKGROUND

Description of the condition

Patientsinintensive care units (ICUs) often have different degrees of
inflammation that may result in reduced energy and protein intake,
increased energy expenditure, and protein catabolism (Bouharras
2015; Jensen 2010). Every critically ill patient, regardless of pre-
existing malnutrition, has a highly variable metabolic and immune
response to injury or illness, which may or may not be beneficial,
and which might be modulated by nutrition.

Nutritional support in the ICU is designed to achieve
metabolic optimisation, and attenuation of stress-induced immune
responses, rather than simply to provide nutrients to prevent
malnutrition (Preiser 2015). Nutritional modulation of the stress
response to critical illness includes early nutrition support,
appropriate delivery of macronutrients and micronutrients, and
meticulous glycaemic control (Fahy 2009; Fukatsu 2011; McClave
2009). Early nutritional support in the form of enteral nutrition
helps to maintain gut integrity and the physiologic stress response,
promoting an interaction between the gut and the systemic
immune response in critically ill patients (Jabbar 2003; Kudsk
2002).

It has been suggested that the cumulative energy debt after the
first week of ICU admission could be a predictor of negative clinical
outcomes, such as an increase in days of mechanical ventilation,
length of stay in the ICU, and infections. It has also been reported
that delayed initiation of nutrition support exposes patients to
energy deficits, for which they might be unable to compensate
during their remaining ICU stay (Villet 2005; Wei 2015). In addition,
protein catabolism and cumulative caloric deficit contribute to
lean tissue wasting (Casaer 2013) and are associated with adverse
outcomes (Alberda 2009).

Therefore, nutrition support is considered to be an essential
component in the management of critically ill patients. According
to European, Canadian, and American clinical practice guidelines,
the enteral route is preferred for delivering early nutrition support
(ASPEN 2016; Canadian Guidelines 2015; ESPEN 2019).

Description of the intervention

Critically ill patients are usually not able to maintain adequate
nutritional intake to meet their metabolic demands on their own,
and therefore, nutrition support is part of their medical care.
This may include enteral nutrition, parenteral nutrition, or a
combination of both (ASPEN 2016). Enteral nutrition is the infusion
of a standard liquid formulation through the gastrointestinal
tract by tube, catheter, or stoma, which delivers nutrients distal
to the oral cavity (ASPEN 2015). Routes of enteral nutrition
include nasogastric, nasoenteral, or percutaneous tubes into
the stomach, duodenum, or jejunum (post-pyloric). Parenteral
nutrition is the intravenous administration of nutrients via a central
or peripheral venous catheter (ASPEN 2015). If full enteral nutrition
support is impossible, or it fails to meet target nutritional goals,
the addition of parenteral nutrition, also called supplemental
parenteral nutrition (SPN), is recommended (ASPEN 2016; ESPEN
2009). See the glossary in Appendix 1 (based on ASPEN 2015; ASPEN
2016; Lochs 2006).

According to the available clinical practice guidelines on nutritional
support in the ICU, early enteral nutrition is recommended for

patients who are unable to maintain an adequate oral intake, are
haemodynamically stable, and have a functioning gastrointestinal
tract (Academy of Nutrition and Dietetics 2012; ASPEN 2016;
Canadian Guidelines 2015; ESPEN 2019; SENPE 2011). Although
early enteral nutrition is recommended, its timing in critically ill
patients varies from 24 to 72 hours among the guidelines. However,
most studies in the literature define early enteral nutrition as being
initiated within 48 hours of initial injury or ICU admission (Casaer
2011; Rice 2012).

How the intervention might work

Early enteral nutrition has physiological effects that provide both
nutritional and non-nutritional benefits to critically ill patients
(McClave 2014). Nutritional benefits derive from the delivery of
exogenous nutrients, which supply sufficient protein and calories,
deliver micronutrients and antioxidants, and maintain lean body
mass (Kudsk 2007). The non-nutritional benefits are derived from
several physiological mechanisms that maintain the functional
and structural integrity of the intestinal mucosa (Fukatsu 2011).
Enteral nutrition directly stimulates intestinal contractility and
the release of trophic substances and neuropeptides, which play
a role in mucosal defences (Kudsk 2001). Furthermore, enteral
nutrition stimulates the release of immunoglobulin A (IgA) by
gut-associated lymphoid tissues (GALT), which reduces bacterial
adherence to the epithelial cells, and prevents an increase
in intestinal permeability (Kudsk 2002; Kudsk 2007). Immune
mechanisms caused by enteral nutrition result in the attenuation of
oxidative stress and inflammatory responses, while also supporting
the humoralimmune system (Kudsk 2002). Finally, enteral nutrition
modulates the metabolic responses that help reduce insulin
resistance (McClave 2009).

The perceived nutritional benefits of early enteral nutrition are
partly based on studies that have addressed the concept of the
energy deficit that accumulates in critically ill patients, especially
in malnourished patients (Alberda 2009; Faisy 2009; Heyland
2011; Heyland 2015). Several studies have shown that a negative
energy balance correlates with a significantly longer ICU stay,
additional days on mechanical ventilation, and more frequent
infections (Mault 2000; Rubinson 2004; Villet 2005). This becomes of
great importance for patients with respiratory failure who require
mechanical ventilation, which is one of the most common reasons
for ICU admission. These patients are at high risk of malnutrition
due to their underlying disease, their catabolic situation, and
the mechanical ventilation itself (Wei 2015). Other studies on the
effect of feeding protocols for the delivery of enteral nutrition and
clinical outcomes directly support its early introduction (Heyland
2010; Soguel 2012). For example, one before-and-after study and
two randomized controlled trials (RCTs) of feeding protocols have
shown that increased delivery of nutrition is associated with
reduced infectious complications, hospital stay, and mortality (Barr
2004; Martin 2004; Taylor 1999). There is a consistent trend in the
studies, which indicates that the use of feeding protocols in ICUs
focused on early feeding and progressive increases in the rate
of delivery of enteral nutrition, enhances nutritional benefits by
reducing the energy deficit and improving clinical outcomes (Barr
2004; Heyland 2004; Singh 2009).

On the other hand, the importance of full feeding over permissive
underfeeding in patients admitted to the ICU is a strategy that
has not demonstrated significant benefits (EDEN 2012). In a recent
RCT in mechanically ventilated patients in an ICU, using early
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enteral nutrition in both arms, the comparison of full feeding
support versus permissive underfeeding did not show a significant
improvement in the rate of survival at 90 days (ANZICS 2018).

For these reasons, the concept of a 'window of opportunity' takes
force in critically ill patients. It occurs early after ICU admission;
during this time, the achievement of enteral access and initiation
of nutrition changes clinical outcomes and hospital length of stay
(McClave 2009).

According to current clinical practice guidelines, early enteral
nutrition is recommended for ICU patients (Academy of Nutrition
and Dietetics 2012; ASPEN 2016; Canadian Guidelines 2015; ESPEN
2019; SENPE 2011).

Why it is important to do this review

The importance of this systematic review is based on the following
premises:

1. according to current clinical practice guidelines, early
enteral nutrition is recommended for ICU patients, but the
recommendations regarding its timing in critically ill patients
differ between guidelines (Academy of Nutrition and Dietetics
2012; ASPEN 2016; Canadian Guidelines 2015; ESPEN 2019;
SENPE 2011);

2. although guidelines recommend the use of early enteral
nutrition, recently published contradictory evidence exists.
Several observational studies have suggested an association
between early enteral nutrition and lower mortality (Artinian
2006; Khalid 2010). However, ICU stay was shorter, and the
incidence of ventilator-associated pneumonia was lower in the
delayed enteral nutrition group. Moreover, other researchers
have found more gastrointestinal complications and a longer
ICU stay in patients with high illness severity, treated with
early enteral nutrition (Huang 2012). On the other hand, some
previously published meta-analyses in this field (with different
methodologies and definitions of early enteral nutrition) have
drawn contradictory conclusions about the advantages of the
use of early enteral nutrition, in terms of mortality and hospital
length of stay (Doig 2009; Heyland 2015; Marik 2001);

3. the recommendations regarding the timing of SPN in critically
ill patients differ between guidelines (ASPEN 2016; ESPEN 2009),
and the evidence about the benefits of early SPN has been
questioned (Bost 2014; Casaer 2011); and

4. the risk of treatment-related complications (e.g. feed
intolerance, gastrointestinal issues, pneumonia, or other
infections) may be of concern when considering an early start for
nutrition support.

Inlight of the aforementioned issues, a systematic review is needed
to re-evaluate the potential benefits and adverse effects of early
enteral nutrition in critically ill adult patients.

OBJECTIVES

To evaluate the efficacy and safety of early enteral nutrition
(initiated within 48 hours of initial injury or intensive care unit
(ICU) admission) versus delayed enteral nutrition (initiated later
than 48 hours after initial injury or ICU admission), with or without
supplemental parenteral nutrition, in critically ill adults.

METHODS

Criteria for considering studies for this review
Types of studies

We included all RCTs that compared early (within 48 hours) versus
delayed enteral nutrition (later than 48 hours) with or without
supplemental parenteral nutrition (SPN), in critically ill adult
participants.

We excluded cross-over studies, prospective cohort studies,
pseudo-randomized, and quasi-randomized trials. We did not
include studies that compared the effects of enteral versus
parenteral methods of nutrition; this comparison is reviewed
elsewhere (Lewis 2018).

We did not exclude any study based on the language of publication
or publication status (we sought translation services within the
Cochrane Network).

Types of participants

We included studies in adults (aged 18 years or older) receiving
enteral nutrition while they were in intensive care units (ICU).
We included all critical care setting patient populations, including
those admitted for medical, surgical, and trauma diagnoses, who
required any type of enteral nutrition access procedure.

We excluded trials that primarily included participants who had
surgical procedures that would not normally require admission to
an ICU: elective cardiac surgery patients admitted for postoperative
monitoring, or participants with an ICU length of stay of fewer than
72 hours.

Types of interventions

The experimental intervention was enteral nutrition, starting
within 48 hours of initial injury or ICU admission, with or without
SPN, independent of the number of calories or amount of protein
intake. We accepted any route for the feeding tube, and any
compound of enteral formula.

The control intervention was enteral nutrition started later than 48
hours after initial injury or ICU admission, with or without SPN, in
critically ill adults.

Whenever SPN was used in the experimental arm of a study, the
control arm had to include SPN as well. Therefore, we included two
comparisons in this review, which we analysed separately.

1. Early versus delayed enteral nutrition;
2. Early enteral nutrition with SPN versus delayed enteral nutrition

with SPN.
Types of outcome measures
We evaluated the differences in effects between the intervention
group and the control group on the following outcomes:
Primary outcomes

1. Mortality (measured in hospital, within 30 days, within 90 days,
and within 180 days)

2. Infectious complications, independent of specific site (as
defined by the study authors, with follow-up from the day
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of enrolment in the study until enteral nutrition or SPN was
discontinued). We collected information on tallies of infectious
complications, as well as on the risk of infectious complications.

3. Feed intolerance or gastrointestinal complications: vomiting,
diarrhoea, high gastric residual volume, or gastrointestinal
bleeding. We accepted the study authors’ definitions of outcome
events, with follow-up from the day of starting enteral nutrition
until it was discontinued).

Secondary outcomes

1. ICU mortality
Length of ICU stay in days
Hospital length of stay in days

Duration of mechanical ventilation in days (follow-up from the
day of starting mechanical ventilation (invasive or non-invasive)
until discontinued).

5. Weaning failure (the re-initiation of mechanical ventilation after
discontinuing it, or the requirement for protracted mechanical
ventilation)

6. Pneumonia (as defined by the study authors, with follow-up
from time of enrolment in the study until enteral nutrition was
discontinued, participant died, or was discharged from the ICU).
We collected information on tallies of pneumonia, as well as on
the risk of pneumonia.

> wn

Search methods for identification of studies
Electronic searches

We identified RCTs through literature searching, using the
systematic and sensitive search strategies as outlined in Chapter
6.4 of the Cochrane Handbook of Systematic Reviews of Interventions
(Higgins 2011). We did not apply restrictions to language or
publication status.

We searched the following databases or clinical search engines for
relevant trials:

1. Cochrane Central Register of Controlled Trials (CENTRAL; 2019,
Issue 4); in the Cochrane Library (searched 15 April 2019);

2. MEDLINE Ovid (1946 to 12 April 2019);
3. Embase Ovid (1974 to 12 April 2019);

4. CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature; 1982 to 12 April 2019);

5. ISI Web of Science (1945 to April 2019).

We developed a subject-specific search strategy in MEDLINE and
used that as the basis for the search strategies in the other
databases listed. Where appropriate, we expanded the search
strategy with search terms for identifying RCTs. All search strategies
can be found in Appendix 2.

We searched the following trial registries for ongoing and
unpublished trials:

1. US National Institutes of Health Ongoing Trials Register Clinical
Trials.gov (www.clinicaltrials.gov; searched 12 April 2019);

2. ISRCTN registry (www.isrctn.com; searched 12 April 2019)

We also searched in the Turning Research Into Practice (TRIP)
database for additional trials.

We developed the search strategy in consultation with the
Cochrane Information Specialist for Cochrane Emergency and
Critical Care.

Searching other resources

We scanned the reference lists and citations of included trials
and any relevant systematic reviews identified, for references to
additional trials. We reviewed the titles and abstracts, if available,
of the scientific conferences (from start to April 2019) of both
the American Society for Parenteral and Enteral Nutrition (ASPEN)
and the European Society for Clinical Nutrition and Metabolism
(ESPEN). When necessary, we contacted trial authors for additional
information.

Data collection and analysis
Selection of studies

We combined the results of the above searches and excluded
duplicate records. Two review authors (PF and GM) independently
screened titles and abstracts for eligibility, by referring to the
inclusion criteria. Each of the review authors separately recorded
the reason for trial exclusion (Appendix 3). For all titles or
abstracts considered by either review author as relevant, or
as potentially meeting the criteria, we retrieved the full-text
article for further evaluation. Two review authors (PF and GM)
independently assessed these articles for eligibility. We initially
resolved disagreements on trial selection between review authors
by discussion. If we were unable to reach consensus, we consulted
a third author (RV). If there was insufficient published information
to make a decision about inclusion, we contacted the first author
of the relevant trial. If multiple reports described the same trial,
we included all reports, to enable us to extract all trial details, but
we only included the results of the study report with the longest
follow-up. Details of the study selection process are presented in
the PRISMA flow diagram and a 'Characteristics of excluded studies'
table (Moher 2009).

Data extraction and management

Two review authors (PF and GM) independently extracted and
validated data, and assessed the risk of bias of each trial, using data
extraction forms that we designed for this purpose (Appendix 4). We
collected data on the outcomes relevant to the review, mentioned
in Types of outcome measures. We resolved any discrepancies in
the extracted data by discussion. If the two authors still disagreed,
we contacted a third author (RV) to help reach a consensus.
When we needed additional information, one review author (PF)
contacted the first author of the relevant trial.

Assessment of risk of bias in included studies

Two authors (PF and GM) independently assessed the risk of bias
of the included studies using the Cochrane 'Risk of bias' tool
(Higgins 2011). We resolved any disagreement by discussion, or by
consulting a third review author (RV). When the risk of bias for a
study was unclear, we contacted the study authors.

We assessed the risk of bias for each of the domains as low, high, or
unclear. We categorised the level of risk of bias as:

1. Low risk: when there was available information that clearly
demonstrated that efforts were made to ensure minimal bias in
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that domain, and the described methods were robust enough to
have a high likelihood of being effective;

2. Unclear risk: when the information available was insufficient to
be confident that the method used to minimize bias was robust
enough to be effective;

3. Highrisk: when the study did not report any method to minimise
bias in that domain.

For each included primary study, we assessed the domains of bias
as described in Appendix 5.

We completed a 'Risk of bias' table for each included trial in the
review. This table was included as part of the data extraction
form (Appendix 4). We summarized our 'Risk of bias' assessments
in graphs and figures, and across domains in the 'Summary of
findings' table.

Measures of treatment effect

For dichotomous variables, we calculated risk ratios (RR) with 95%
confidence intervals (Cls). For continuous variables, we calculated
the mean difference (MD) or standardized mean difference (SMD)
with 95% Cl. We calculated the SMD when different instruments
or scales were used to measure the outcome across trials. For
count variables collecting the number of events, we had intended
to calculate rate ratios with 95% Cl to combine trials that measure
the same outcome (infectious complications and pneumonia), but
the included studies provided insufficient data.

Unit of analysis issues

We used individual study participants in each trial arm as the
unit of analysis. We did not include any cluster trials, therefore,
no adjustment was necessary for clustering. If cluster trials are
included in the future, we will use the analytical methods described
by the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011).

Dealing with missing data

We tried to contact the trial investigators whenever data were
missing, unclear, or when we believed we had detected a potential
error in the published data. If this was unsuccessful, we had
planned to impute the missing data for the primary outcomes,
assuming the worst-case scenario, and we had planned to conduct
sensitivity analyses to assess how sensitive the results were to
changes in the assumptions made. In addition, we had planned to
deal with the aspect of missing data in our 'Risk of bias' assessment,
considering attrition higher than 10% to 15% as a likely source of
bias.

Assessment of heterogeneity

We assessed clinical and methodological heterogeneity by
performing an informal inspection of study characteristics using
clinical judgement. We used the 12 statistic to quantify the level
of inconsistency between the included studies (Higgins 2011).
We considered heterogeneity to be substantial when the I value
was more than 50%. We created a forest plot to illustrate
any heterogeneity visually. When we found substantial statistical
heterogeneity, we explored the potential sources by examining the
individual trials and the subgroup characteristics.

Assessment of reporting biases

We had planned to visually analyse funnel plots for the meta-
analyses of the primary outcomes if we managed to identify
sufficient trials (approximately 10) to contribute to the analyses
of the primary outcomes (Higgins 2011). If asymmetry existed,
we planned to use the 'trim and fill' method described in Sutton
2000 to calculate an adjusted overall confidence interval. Since
there can also be other reasons for an asymmetric funnel plot, we
planned to look for evidence of poor methodological quality, true
heterogeneity, or chance as possible causes (Egger 1997).

Data synthesis

We performed all statistical analyses using Review Manager 5
(Review Manager 2014). We conducted meta-analyses when there
were sufficient data from theincluded studies to estimate an overall
treatment effect of comparable interventions, comparators, and
outcomes. We pooled the treatment effect measures across studies
with the generic inverse variance method in all cases, based on the
DerSimonian and Laird method (DerSimonian 1986). We assumed
thatthere would be clinical heterogeneity due to the diversity of the
patients, therefore, we used random-effects models throughout. If
we were unable to pool the data, we presented a narrative summary
of results. In the extreme situation of no events occurring in any
arm of the studies, or events below 1%, we planned to use Peto's
method to meta-analyse a specific outcome (Bradburn 2007).

Subgroup analysis and investigation of heterogeneity

We planned to perform subgroup analysis to identify the source of
heterogeneity, and therefore, stratify the studies into homogenous
groups. If sufficient data from studies were available, we planned
to carry out the following subgroup analyses.

Subgroups of participants

1. Participant subsets (medical, surgical, traumatic, and burn)

2. Participants nutritionally at-risk or malnourished on ICU
admission (as defined in each of the included studies)

3. Participants with obesity (as defined in each of the included
studies)

4. Participants post-cardiac arrest (post cardiopulmonary
resuscitation (CPR), following successful resuscitation)

5. Participants with a high severity of illness score (defined by
validated severity scales specific to critically ill patients, such as
the Acute Physiology and Chronic Health Evaluation (APACHE),
Simplified Acute Physiology Score (SOFA), Sequential Organ
Failure Assessment (SAPS))

Subgroups of the intervention

1. Very early enteral nutrition (VEEN), started within 24 hours of
admission to the ICU, versus early enteral nutrition (started
between 24 and 48 hours after admission)

2. VEEN started within 24 hours of admission to the ICU with SPN
versus early enteral nutrition (started between 24 and 48 hours
after admission) with SPN

Sensitivity analysis

We planned to perform sensitivity analyses, excluding all the
studies that we judged at high or unclear risk of selection and
performance risk of bias, as determined using the Cochrane 'Risk of
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bias' tool (Higgins 2011). We aimed to perform sensitivity analyses
on the primary outcomes.

Summary of findings' table and GRADE

We used the principles of the GRADE system to assess the certainty
of the body of evidence associated with the outcomes listed
below (Guyatt 2008). We developed 'Summary of findings' tables
using GRADEpro GDT software (GRADEpro GDT). We created two
'Summary of findings' tables, one for the comparison of early
versus delayed enteral nutrition (Summary of findings for the
main comparison), and the other for the comparison early enteral
nutrition with SPN versus delayed enteral nutrition with SPN
(Summary of findings 2). We presented the following outcomes in
the 'Summary of findings' tables.

1. Mortality (measured in hospital within 30 days, within 90 days,
and within 180 days);

2. Infectious complications, independent of specific site (as
defined by the study authors, with follow-up from the day
of enrolment in the study until enteral nutrition or SPN was
discontinued).

3. Feed intolerance or gastrointestinal complications: vomiting,
diarrhoea, high gastric residual volume, or gastrointestinal
bleeding. We accepted the trial authors’ definitions of outcome
events; follow-up was from the day of starting enteral nutrition
until it was discontinued;

4. Hospital length of stay in days;

5. Duration of mechanical ventilation in days (follow-up from the
day of starting mechanical ventilation (invasive or non-invasive)
until it was discontinued);

6. Pneumonia as defined by the study authors (follow-up from
time of enrolment in the study until enteral nutrition was
discontinued, the participant died, or was discharged from the
ICU).

The GRADE approach appraises the certainty of a body of evidence,
based on the extent to which one can be confident that an estimate
of effect or association reflects the item being assessed. The
certainty of a body of evidence is based on within-study risk of bias
(methodological quality), directness of the evidence, heterogeneity
of the data, precision of effect estimates, and risk of publication
bias (Chapter 12, Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011)). Two review authors (PF and GM)
independently assessed the certainty of the evidence for all the
outcomes. We referred discrepancies in our assessments of the
certainty of evidence to a third author (RV) for a final decision.

RESULTS

Description of studies

See Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

In April 2019, we identified 10,574 potentially relevant records
through searching CENTRAL (N = 1380), MEDLINE (N = 1381),
Embase (N = 6481), CINAHL (N = 647), and ISI Web of Science (N
= 685). We identified one additional reference by screening the
included studies in another systematic review (Koretz 2014). We
excluded 4542 duplicate references. We screened 6033 records and
excluded 5953 references, based on their titles and abstracts. We
assessed 80 full-text articles for eligibility. Of these, we excluded
63 studies (reported in 68 publications) as they did not meet our
inclusion criteria. We recorded the reasons for exclusion in the
'Characteristics of excluded studies' table. We ultimately included
seven RCTs, reported in 10 publications. We identified two ongoing
trials (see Figure 1 (PRISMA Study flow diagram)).
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Figure 1. Study flow diagram

10574 records identified through database
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Web of Science 685

!

‘ 6033 records after duplicates removed ‘

‘ 6033 records screened

‘

5953 records excluded by title and abstract

80 full text articles assessed for elgibility

7 studies (from 10 reports) ncluded in
gualitative and guantitative synthesis

Included studies

We included seven trials in this systematic review (Chourdakis
2012; Eyer 1993; Hill 2002; Leiderman 2002; Moses 2009; Nguyen
2008; Peck 2004). For further details on the included trials, see
Characteristics of included studies.

Participants

The seven included trials enrolled a total of 345 participants,
ranging from 27 (Peck 2004) to 88 participants (Leiderman 2002).
The mean age of the participants in six trials ranged between 29
and 56.3 years (Chourdakis 2012; Eyer 1993; Hill 2002; Moses 2009;
Nguyen 2008; Peck 2004); one trial did not report the mean age
(Leiderman 2002). Four of the seven included trials were conducted
in participants with trauma (Chourdakis 2012; Eyer 1993; Hill 2002;
Leiderman 2002).

Setting

The trials included participants from the USA (Eyer 1993; Hill 2002;
Peck 2004), Australia (Nguyen 2008), Greece (Chourdakis 2012),
India (Moses 2009), and Russia (Leiderman 2002). Of the seven

63 full text articles (reported in 68 publications) excluded, with reasons:
0 wrong study design

47 wrong intervention

3 wrong patient population

3 no outcomes of interest

| review or commentary

In addition: 2 ongoing studies

included trials, four were conducted in general intensive care units
(ICU (Chourdakis 2012; Hill 2002; Leiderman 2002; Nguyen 2008),
one trial was conducted in a medical ICU (Moses 2009), one in a
trauma ICU (Eyer 1993), and one was conducted in a burn ICU (Peck
2004).

Intervention

Enteral nutrition was delivered via nasogastric tube in five of the
included trials (Chourdakis 2012; Leiderman 2002; Moses 2009;
Nguyen 2008; Peck 2004). One trial used a duodenal feeding tube
(Eyer 1993); in one trial the type of enteral route was not defined
(Hill 2002). Early enteral nutrition (EN) was used in two included
trials (Chourdakis 2012; Moses 2009), and VEEN (within 24 hours of
admission) was used in five of the seven included trials (Eyer 1993;
Hill 2002; Leiderman 2002; Nguyen 2008; Peck 2004). We identified
one trial that used supplemental parenteral nutrition (SPN) in both
theintervention and control group (Peck 2004). We summarised the
interventions reported in the 'Characteristics of included studies'
table.
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Outcomes

Ofthe sevenincluded trials, two (28.6%) included clinical outcomes
as primary outcomes (Leiderman 2002; Moses 2009). Across the
seven trials, all the outcomes included in this review for the
comparison 'early versus delayed EN' were reported. For the
comparison 'early EN with SPN versus delayed EN with SPN'
the outcomes reported were: mortality, infectious complications,
length of ICU stay, and duration of mechanical ventilation.

Publication type

Of the seven included trials, five (71.4%) were published as full-
text papers (Chourdakis 2012; Eyer 1993; Moses 2009; Nguyen 2008;
Peck 2004). Two included trials were presented in a conference
abstract form, without subsequent full publication (Hill 2002;
Leiderman 2002). All of the seven included trials were published
in English. We contacted all seven trial authors for missing
information; two (28.6%) replied, and provided supplementary
data (Eyer 1993; Peck 2004).

Funding sources

Four (57.1%) of the included trials did not report the source
of funding (Chourdakis 2012; Hill 2002; Leiderman 2002; Moses
2009). Two trials were partially supported by national health grants
(Nguyen 2008; Peck 2004). One trial received funding from a
pharmaceutical company (Eyer 1993).

Excluded studies

We excluded 63 studies after full-text assessment. Nine studies were
not RCTs (Bakiner 2013; Grahm 1989; Ibrahim 2002; Liu 2018; Ohbe
2019; Perez-Guisado 2013; Su 2018; Wereszczynska-Siemiatkowska
2013; Woo 2010)), 47 studies had an intervention that did not meet
our inclusion criteria (ACTRN12615000876594; Bakker 2014; Beale

2008; Braunschweig 2015; Cao 2014; Casaer 2011a; Casaer 2011b;
Casaer 2013; ChiCTR-INR-17010741; Chuntrasakul 1996; Couto
2014; Davies 2012; De Castro 2012; Dennis 2005; Desachy 2008; Dou
2011; Dvorak 2004; Engel 1997; Grau-Carmona 2011; Hasse 1995;
Heslin 1997; ISRCTN12233792; ISRCTN63461816; Jana 2014; JPRN-
UMINO000003569; JPRN-UMINO00009552; Kemen 1995; Kompan
1999; Kompan 2004; Maude 2011; Minard 2000; NCT00883948;
NCT01432769; NCT02837861; Ostadrahimi 2016; Petrova 2017;
Pilika 2015; Pupelis 2001; Singh 1998; Sun 2013; Vicic 2013; Wang
1997; Wang 2007; Yi 2015; Yuan 2019; Zhong 2014; Zou 2014); three
studies did not include ICU participants (Chatterjee 2012; Wang
2015; Zhang 2018); three studies did not measure clinical outcomes
(Jazayeri 2016; Jazayeri2018;Yan 2019); and one study was a review
(Weijs 2018). The reasons for excluding studies are given in the
'Characteristics of excluded studies' table.

Awaiting classification

We did not have any studies awaiting classification.
Ongoing studies

We identified two ongoing studies (ChiCTR-IOR-17011914; ChiCTR-
INR-17012709).

Risk of bias in included studies

We assessed the risk of bias in the seven included trials based
on the information we collected from the published reports and
information provided by the study authors. We present summaries
of risk of bias judgements in Figure 2. We judged that many trials to
have an unclear risk of bias in several domains (see the 'Risk of bias’
graph in Figure 3) because they did not describe the methodology.
We obtained additional information from the authors for two trials
(Eyer 1993; Peck 2004).
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies
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Allocation

We rated the generation of the allocation sequence as having a low
risk of bias in three trials (Eyer 1993; Moses 2009; Peck 2004), in
all of them, the random sequence generation was well described.
The remaining four trials were described as randomized, although
we recorded these as having unclear risk of bias because the
methodology used for sequence generation was not explained in
these trials (Chourdakis 2012; Hill 2002; Leiderman 2002; Nguyen
2008).

We rated allocation concealment at low risk of bias in one trial,
as it used a computer random number generator (Peck 2004). We
classified one trial at high risk of bias because it stated that sealed
envelopes were not used (Moses 2009). The remaining five trials did
not describe the methodology used for allocation concealment, so
we assessed them at unclear risk of bias (Chourdakis 2012; Eyer
1993; Hill 2002; Leiderman 2002; Nguyen 2008).

Blinding

Four trials did not blind the participants, personnel, or outcome
assessor, and we assessed them at high risk of bias (Chourdakis
2012; Eyer 1993; Moses 2009; Peck 2004). We judged the remaining
three trials as having unclear risk of bias as they did not describe
the methodology used to blind participants, personnel, or outcome
assessors (Hill 2002; Leiderman 2002; Nguyen 2008).

Due to the nature of the intervention, and the fact that most
participants were sedated or comatose, blinding participants
was considered unlikely to influence results. Blinding outcome
assessors could potentially bias the results, although the direction
of this effect remains unclear.

Incomplete outcome data

We identified no attrition bias in the included studies. Three
trials used intention-to-treat analyses (Chourdakis 2012; Eyer 1993;
Peck 2004). Three analysed all randomized participants (Hill 2002;
Leiderman 2002; Nguyen 2008). In the last trial, the number of
dropouts was not high enough to have a clinically relevant impact

on the intervention effect estimate (Moses 2009). We judged the
seven included trials to have low risk of bias.

Selective reporting

We did not identify protocols for any of the included trials, and
therefore, we were unable to adequately judge the risk of bias
for this domain. However, we assessed one trial at high risk of
bias because it did not report results for all of the outcomes that
were outlined in the methods section of the article (Nguyen 2008).

Other potential sources of bias

All trials included less than 100 participants. One trial reported
the use of a power calculation to determine the number of people
that had to be recruited, although it failed to recruit the minimum
number of participants needed in each group to detect significant
differences (Moses 2009).

Effects of interventions

See: Summary of findings for the main comparison Early enteral
nutrition compared to delayed enteral nutrition for critically
ill adults; Summary of findings 2 Early enteral nutrition with
supplemental parenteral nutrition (SPN) compared to delayed
enteral nutrition with SPN for critically ill adults

This review included seven RCTs, with a total of 345 participants.

Comparison 1. Early enteral nutrition versus delayed enteral
nutrition

We identified six trials that compared early versus delayed enteral
nutrition, enrolling 318 participants, or 92.2% of participants in
this review (Chourdakis 2012; Eyer 1993; Hill 2002; Leiderman 2002;
Moses 2009; Nguyen 2008).
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Primary outcomes

1. Mortality (measured in hospital within 30 days, within 90 days, and
within 180 days)

Five trials, enrolling 259 participants (75% of the total participants
in this review) reported on mortality (Eyer 1993; Hill 2002;
Leiderman 2002; Moses 2009; Nguyen 2008). In total, 42 participants
died in the hospital.

Mortality within 30 days

One study (38 participants) measured mortality within 30 days (Eyer
1993). They reported two deaths in each group (RR 1.00, 95% Cl
0.16 t0 6.38; Analysis 1.1). We rated the certainty of evidence as very
low due to risk of bias, imprecision, and indirectness (Summary of
findings for the main comparison).

Mortality within 90 days

We did not identify any studies reporting data on mortality within
90 days.

Mortality within 180 days

We did not identify any studies reporting data on mortality within
180 days.

The other four trials (221 participants) reported the numbers but
not the timeframe for mortality (Hill 2002; Leiderman 2002; Moses
2009; Nguyen 2008). Therefore, we refrained from pooling the
results.

Hill 2002 reported no deaths in the early and two deaths in the
delayed EN group (RR 0.22, 95% Cl 0.01 to 4.29; 46 participants).
Leiderman 2002 reported five deaths in the early and 13 deaths in
the delayed EN group (RR0.51,95% CI 0.20 to 1.30; 88 participants).
Moses 2009 reported three deaths in the early and three deaths in
the delayed EN group (RR 1.03,95% C1 0.23 to 4.71; 59 participants).
Nguyen 2008 reported six deaths in the early and six deaths in the
delayed EN group (RR 1.00, 95% CI 0.43 to 2.35; 28 participants)
(Analysis 1.1).

2. Infectious complications

Three trials (156 participants) reported on infectious complications
(45.2% of total participants in this review) (Chourdakis 2012; Eyer
1993; Moses 2009). We were unable to pool the results due to a lack
of reporting of data required for analysis and because infectious
complications varied across the trials.

Two trials reported the total of events of infectious complications
in both study arms (Chourdakis 2012; Eyer 1993). Chourdakis
2012 reported that there was no difference between groups
for each infectious complication (including ventilator-associated
pneumonia (VAP), non-VAP, central nervous system (CNS)
infections, bacteraemia, and urinary system infections); they
did not report a P value. Eyer 1993 suggested that there was
no difference between groups in the event rate of infectious
complications evaluated (including pneumonia, bacteraemia,
urinary system infections, abdominal abscess, wound infection,
catheter sepsis, sinusitis and other), although the total number
of infections was higher in the early enteral group (the authors
reported P <0.05; see Table 1).

The third trial reported the total number of events of infectious
complications and the number of participants who developed

infections (Moses 2009). The infections included VAP, catheter-
related bloodstream infections and urinary tract infections; the
differencein risk of infections between groups was inconclusive (RR
0.97,95% CI 0.57 to 1.62; 59 participants; Analysis 1.2).

We rated the certainty of evidence as very low due to risk of bias,
imprecision, and indirectness (Summary of findings for the main
comparison).

3. Feed intolerance or gastrointestinal complications

One trial reported on feed intolerance or gastrointestinal
complications (Chourdakis 2012). The risk of feed intolerance
or gastrointestinal complications between early and late enteral
nutrition was inconclusive (RR 0.84, 95% CI 0.35 to 2.01; 59
participants; Analysis 1.3). We rated the certainty of evidence
as very low due to risk of bias, imprecision, and indirectness
(Summary of findings for the main comparison).

Secondary outcomes
1. ICU mortality

Two trials, enrolling 87 participants (25.2% of the total participants
in this review) reported ICU mortality (Chourdakis 2012; Nguyen
2008). In total, 13 participants died in the ICU. The risk of ICU
mortality was inconclusive between early and late enteral nutrition
(RR 1.03, 95% CI 0.39 to 2.71; 87 participants; I = 0%; Analysis 1.4).
We rated the certainty of evidence as very low due to the risk of bias,
imprecision, and indirectness.

2. Length of ICU stay in days

Four trials, enrolling 184 participants (53.3% of total participantsin
this review) reported on the length of ICU stay (Chourdakis 2012;
Eyer 1993; Moses 2009; Nguyen 2008).

Moses 2009 reported the medians and interquartile range (IQR) for
the length of ICU stay in both groups and observed no significant
differences (P = 0.27). Because the trial authors did not report
variance on the mean (e.g. standard deviation (SD)), and the
likelihood of skewed results, we chose not to include data from this
study in a meta-analysis.

In the remaining three trials, we pooled estimates of relative effects
via a random-effects model, resulting in substantial statistical
heterogeneity (MD -2.26, 95% Cl -6.12 to 1.60; 125 participants;
I2 = 58%; Analysis 1.7). We noted heterogeneity in the type of
participantsin the included studies. Chourdakis 2012 and Eyer 1993
included trauma participants, in contrast to Nguyen 2008, which
included both medical and surgical participants. Therefore, we
decided to refrain from reporting the pooled results.

We rated the certainty of evidence as very low due to the risk of bias,
inconsistency, imprecision, and indirectness.

3. Hospital length of stay in days

The single study that examined hospital length of stay enrolled 59
participants and reported medians and IQR for both groups (Moses
2009). The hospital length of stay was longer in the early EN group,
with medians of 15 days (IQR 9.5 to 20) versus 12 days (IQR 7.5 to15)
in the delayed EN group (P = 0.05). We did not subject these data
to further analysis. We rated the certainty of evidence as very low
due to the risk of bias, imprecision, and indirectness (Summary of
findings for the main comparison).
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4, Duration of mechanical ventilation (MV) in days

Three trials, enrolling 125 participants (36.2% of total participants
in this review), reported on the duration of MV (Eyer 1993; Moses
2009; Nguyen 2008).

Moses 2009 reported medians and IQR in both groups. They found
inconclusive results for duration of MV (median 12 days in the early
EN group (IQR 5.5 to 14) versus 10 days (IQR 4 to 12) in the delayed
EN group; 59 participants; P = 0.17). They did not report a SD and
the data for the outcome were likely skewed, therefore, we chose
not to include this study in the pooled analysis.

In the remaining two trials, pooled estimates of relative effects
resulted in considerable statistical heterogeneity (MD -1.31, 95% Cl
-7.78 to 5.15; 66 participants; 12 = 76%; Analysis 1.10). We noted
heterogeneity in the type of participants in the included studies,
trauma participants in Eyer 1993 and both medical and surgical
participants in the study of Nguyen 2008. Therefore, we decided to
refrain from reporting the pooled results.

The authors of the trial on trauma participants reported no
significant difference between the groups for the duration of MV
(MD 2.10,95% Cl -2.66 to 6.86; 38 participants; P =0.39). However, in
the study with both medical and surgical participants, the authors
reported a shorter duration of MV in early EN compared with
delayed EN (MD -4.50,95% CI -8.62 to -0.38; 28 participants; P=0.03;
Analysis 1.11).

We rated the certainty of evidence as very low due to the risk of bias,
inconsistency, imprecision, and indirectness (Summary of findings
for the main comparison).

5. Weaning failure

One trial reported on weaning failure (Moses 2009). The risk
of weaning failure between early and late enteral nutrition was
inconclusive (RR 1.03,95% C10.07 to 15.77; 59 participants; Analysis
1.12). We rated the certainty of evidence as very low due to the risk
of bias, imprecision, and indirectness.

6. Pneumonia

Five trials, enrolling 230 participants (66.7% of total participants in
this review) assessed the outcome of pneumonia (Chourdakis 2012;
Eyer 1993; Hill 2002; Moses 2009; Nguyen 2008). See Table 2 for the
definitions of pneumonia (VAP and non-VAP) included in the trials.

Eyer 1993 reported the data as events of pneumonia. This
study reported no significant differences between groups (38
participants; no P value was reported). We did not subject these
data to further analysis.

The risk of pneumonia was inconclusive between early and delayed
enteral nutrition (RR 0.77, 95% Cl 0.55 to 1.06; 4 studies, 192
participants; 1> = 10%; Analysis 1.13). We analysed non-VAP (RR
0.57,95% Cl 0.29 to 1.11; 2 studies, 105 participants; 1> = 0%), and
VAP (RR 0.89, 95% Cl 0.59 to 1.35; 3 studies, 146 participants; |2 =
1%) separately. The results remained inconclusive, and the analysis
showed no subgroup differences (P =0.27; 1* = 18.9%; Analysis 1.14).

We rated the certainty of evidence as very low due to the risk of bias,
imprecision, and indirectness (Summary of findings for the main
comparison).

Subgroup analysis
Subgroups of participants

Four of six included trials, enrolling 231 participants (66.96% of
total participantsin this review), were performed in trauma patients
(Chourdakis 2012; Eyer 1993; Hill 2002; Leiderman 2002).

In the subgroup of trials with trauma patients, the results were
inconclusive for length of ICU stay (test subgroup differences P=0.3;
12 = 8.3%; Analysis 1.8), and pneumonia (test subgroup differences
P = 0.60; I> = 0%; Analysis 1.15). We did not find sufficient data
to undertake subgroup analyses on ICU mortality (Analysis 1.5), or
duration of mechanical ventilation (Analysis 1.11).

There was insufficient information to perform the remaining
planned subgroup analyses (Fuentes Padilla 2016). There was
insufficient information on nutritionally at-risk or malnourished
participants, obesity, and severity of illness scores. There were
no trials with participants who were post-cardiac arrest. We
contacted the trial’s authors to request the individual data but were
unsuccessful in our attempts.

Subgroups of the intervention

Concerning intervention subgroups, we found that five of the
seven included trials, enrolling 227 participants (65.8% of total
participants in this review), used very early enteral nutrition (VEEN
(Eyer 1993; Hill 2002; Leiderman 2002; Nguyen 2008; Peck 2004)).

The results from four of these trials with VEEN were inconclusive
for length of ICU stay (test subgroup differences P = 0.57; I? =
0%; Analysis 1.9), and pneumonia (test subgroup differences P =
0.21; 1> = 36.3%; Analysis 1.16; Eyer 1993; Hill 2002; Leiderman
2002; Nguyen 2008). We did not find sufficient data to undertake
subgroup analysis on ICU mortality (Analysis 1.6).

Comparison 2. Early enteral nutrition with supplemental
parenteral nutrition (SPN) compared to delayed enteral
nutrition with SPN for critically ill adults

We identified one trial, enrolling 27 participants (7.8% of
participants in this review), which examined early enteral nutrition
with SPN versus delayed enteral nutrition with SPN (Peck 2004).

Primary outcomes

1. Mortality (measured in hospital within 30 days, within 90 days, and
within 180 days)

Peck 2004 did not report the total time of follow-up or the time
frame in which they measured mortality. The results for mortality
were inconclusive between early and delayed enteral nutrition with
supplemental parenteral nutrition (RR 0.74, 95% Cl 0.25 to 2.18;
27 participants; Analysis 2.1). We rated the certainty of evidence
as very low due to imprecision (-2) and indirectness (Summary of
findings 2).

2. Infectious complications

The results for infectious complications were inconclusive between
early and delayed enteral nutrition with supplemental parenteral
nutrition (MD 0.00, 95% Cl -1.94 to 1.94; 27 participants; Analysis
2.2); this trial did not provide a definition or list the types of
infectious complications they measured. We rated the certainty of
evidence as very low, due to imprecision (-2) and indirectness
(Summary of findings 2).
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3. Feed intolerance or gastrointestinal complications

We did not identify any studies that measured feed intolerance or
gastrointestinal complications for this comparison.

Secondary outcomes

1. ICU mortality

We did not identify any studies that measured ICU mortality for this
comparison.

2. Length of ICU stay in days

The results for length of ICU stay were inconclusive between
early and delayed enteral nutrition with supplemental parenteral
nutrition (MD 3.00, 95% Cl -21.55 to 27.55; 27 participants; Analysis
2.3). We rated the certainty of evidence as very low due to
imprecision (-2) and indirectness (Summary of findings 2).

3. Hospital length of stay in days

We did not identify any studies that measured hospital length of
stay for this comparison.

4. Duration of mechanical ventilation in days

The results for duration of mechanical ventilation were
inconclusive between early and delayed enteral nutrition with
supplemental parenteral nutrition (MD 9.00, 95% Cl -10.99 to 28.99;
27 participants; Analysis 2.4). We rated the certainty of evidence
as very low due to imprecision (-2) and indirectness (Summary of
findings 2).

5. Weaning failure

We did not identify any studies that measured weaning failure for
this comparison.

6. Pneumonia

We did not identify any studies that measured pneumonia for this
comparison.

Subgroup analysis

Subgroups of participants

Only one trial was included in this comparison (Peck 2004). We did
not perform analysis on participant subgroups.

Subgroups of the intervention

Only one trial was included in this comparison (Peck 2004) with
VEEN. We did not perform analysis on intervention subgroups.

Sensitivity analysis

We did not have enough trials to pool the results for the primary
outcomes, therefore, we did not perform a sensitivity analysis for
this review.

Publication bias

The review did notinclude the minimum number of trials necessary
to produce a funnel plot of the primary outcomes, so funnel plots
are not presented.

DISCUSSION

Summary of main results

The objectives of this Cochrane review were to assess the efficacy
and safety of early enteral nutrition (EN) administered to adults
hospitalized in the intensive care unit (ICU). We included seven
RCTs in this review. Six provided data for the first comparison
(early versus delayed enteral nutrition (Chourdakis 2012; Eyer
1993; Hill 2002; Leiderman 2002; Moses 2009; Nguyen 2008); and
one trial providing data for the second comparison (early enteral
nutrition with supplemental parenteral nutrition (SPN) versus
delayed enteral nutrition with SPN (Peck 2004). Two trials included
clinical outcomes as primary outcomes (Leiderman 2002; Moses
2009).

Comparison 1. Early enteral nutrition versus delayed enteral
nutrition

We found very low-certainty evidence from one trial of inconclusive
results in mortality within 30 days. No studies reported mortality
within 90 and 180 days.

We did not pool the studies that measured infectious complications
because of the infectious complications varied across the trials
and missing summary data. One trial provided very low-certainty
evidence of inconclusive results between treatment groups for
infectious complications and feed intolerance.

For the secondary outcome of ICU mortality, we found very low-
certainty evidence of inconclusive results between the groups. We
did not pool data for length of ICU stay and duration of mechanical
ventilation due to high heterogeneity between studies. One trial
provided very low-certainty evidence of longer hospital length of
stay in the early enteral nutrition group; this was reported in the
trial report. We found very low-certainty evidence of inconclusive
results for weaning failure and pneumonia.

Comparison 2. Early enteral nutrition with SPN versus delayed
enteral nutrition with SPN

We included one study for this comparison, which provided very
low-certainty evidence of inconclusive results for the primary
outcomes of mortality and infectious complications. This trial
did not report on feed intolerance. We found very low-certainty
evidence of inconclusive results for the secondary outcomes of
length of ICU stay and duration of mechanical ventilation. The trial
did not report any data on ICU mortality, hospital length of stay,
weaning failure, or pneumonia.

Overall completeness and applicability of evidence

We identified seven trials on the use of early enteral nutrition in
adult participants in the ICU, with or without SPN. Four of these
trials included trauma patients (Chourdakis 2012; Eyer 1993; Hill
2002; Leiderman 2002), and five trials included participants who
received very early enteral nutrition (VEEN) within 24 hours of
admission or injury (Eyer 1993; Hill 2002; Leiderman 2002; Nguyen
2008; Peck 2004). Therefore, the results of this Cochrane Review
would be more applicable to the use of VEEN in ICU trauma patients.
Trials included data on most outcomes of interest for the early
versus delayed enteral nutrition comparison, although there were
often few trials that measured each outcome, or they reported
heterogeneous data, which could not be combined in a meta-
analysis. This also limited the potential for subgroup analyses,
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which could have allowed an exploration of heterogeneity among
trials. For the second comparison (early versus delayed enteral
nutrition with SPN), we included a single trial, and most of the
outcomes were not reported (feed intolerance, ICU mortality,
hospital length of stay, weaning failure, and pneumonia).

Quality of the evidence

For the early versus delayed enteral nutrition comparison, we did
not downgrade the quality of the evidence for blinding (risk of
bias) for the outcome mortality, because of the objective nature
of the outcome. It is unlikely that this objective outcome was
influenced by the unblinded nature of the intervention. However,
we downgraded the quality of the evidence due to risk of bias
for all of the outcomes we assessed as unclear, or at high risk
of bias. We downgraded the certainty of evidence for all of the
outcomes due to imprecision when the studies included small
sample sizes, a low number of events (or both), and due to
indirectness because different population were included in the
trials. We also downgraded the certainty of evidence for infectious
complications due to indirectness because the included studies
included different types of events in the outcome. For example,
Chourdakis 2012 reported VAP, non-VAP, central nervous system
infection, bacteraemia, urinary system infection, and Moses 2009
reported VAP, catheter-related bloodstream infection, and urinary
tract infections as infectious complications. We downgraded
the evidence for length of ICU stay and duration of MV for
inconsistency, because of substantial heterogeneity in the meta-
analysis (Summary of findings for the main comparison).

For the comparison of early versus delayed enteral nutrition with
SPN, we downgraded the certainty of evidence for mortality,
infectious complications, length of ICU stay, and duration of MV
due to imprecision and indirectness. The evidence of a single trial
in burn patients, with a small sample size and wide confidence
interval neither supported nor refuted either EN strategy (Summary
of findings 2).

Potential biases in the review process

We followed the methodology for systematic reviews outlined in
the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). The strengths of the systematic review process
include: a detailed electronic search; the independent involvement
of at least two review authors in all steps of the review, including
study selection and data extraction; and the availability of a third
review author to consult and help to achieve consensus when
necessary.

The limitations of the systematic review process might include:
incomplete information in the reports to enable us to evaluate risk
of bias, and unsuccessful requests to study authors for clarifications
of the data or study characteristics (e.g. total time of follow-up);
the fact that we did not identify RCTs with protocols registered in
public registers to enable us to evaluate reporting bias; the small
sample size of included studies; the small number of trials included
in meta-analysis, which might introduce publication biases, and
prevented us from generating a funnel plot.

Agreements and disagreements with other studies or
reviews

Most of the evidence regarding early EN is derived from reviews that
compare early EN (as defined by the authors) with delayed nutrition

intake (including delayed EN, oral diet, PN or standard care) in
critically ill participants (Doig 2009; Doig 2011; Heyland 2003; Tian
2018). To answer the question of this Cochrane Review, we included
only RCTs that compared early EN (within 48 hours of ICU admission
orinjury) versus delayed EN in critically ill adults.

Heyland 1998 performed one of the first systematic reviews on
critically ill patients, which included one study, and found no
preliminary evidence to support the use of early EN to improve
clinical outcomes. Since that time, several reviews with meta-
analyses have examined the available evidence. Marik 2001 (with
15 RCTs), compared early EN (within 36 hours of hospital admission
or surgery) with delayed EN; the results of this review suggested
that early feeding decreases infectious complications and length
of hospital stay in critically ill patients (including postoperative
abdominal surgery, trauma, head-injured, and burn patients).
However, the results must be interpreted with caution, because
the review authors reported significant heterogeneity between
the included studies. Heyland 2003 (eight RCTs) failed to find
any statistically significant benefits in clinical outcomes that were
attributable to the provision of early EN versus delayed nutrition
intake in mechanically ventilated critically ill adults. Doig 2009
(six RCTs) compared early EN (within 24 hours of ICU admission
or injury) with all forms of standard care provided later than 24
hours. They found a statistically significant reduction in mortality
and pneumonia that was attributable to early EN. In addition,
they found a statistically significant reduction in mortality that
was attributable to early EN in trauma patients (Doig 2011). Using
the same methodology in their most recent publication, which
included 16 RCTs, they concluded there was no clear difference
between early enteral nutrition and all other forms of nutrition
support, and no clear clinical advantages of early enteral nutrition
over parenteral nutrition (Tian 2018).

The most recent clinical guidelines published on nutrition in
critically ill patients, address the same question as our Cochrane
Review but in an indirect way, since the authors focus their
recommendations on the use of early EN compared with delayed
'nutrition intake'. For 'nutrition intake' they include different types
of nutritional support (delayed EN, delayed oral diet, PN, fluid
iv or standard care). The American Society for Parenteral and
Enteral Nutrition recommends initiating EN within 24 to 48 hours
following the onset of criticalillness and admission to the ICU (very
low-quality evidence; strong recommendation (ASPEN 2016)). The
Working Group on Gastrointestinal Function of the Metabolism,
Endocrinology and Nutrition (MEN) Section of the European Society
of Intensive Care Medicine (ESICM) recommends the use of early EN
in critically ill adult patients rather than delayed nutrition intake
(low-quality evidence (ESICM 2017)). Both guidelines evaluated
mortality and infectious complications. Although they included
five of the seven RCTs we included in our review, we did not
find any subgroup analyses of the interventions in the guidelines
to adequately address the question of this Cochrane Review
(Chourdakis 2012; Eyer 1993; Moses 2009; Nguyen 2008; Peck 2004).
The Canadian Guidelines 2015 is the only guideline that evaluates
the use of early EN (as defined by the author) versus delayed EN
in a subgroup analysis, concluding that early EN did not have a
clear effect on either mortality or infectious complications. The
European Society of Parenteral and Enteral Nutrition recommends
the use of early EN versus delayed EN, based on a reduction
of infectious complications (low-quality evidence, including six
studies in ICU patients, and four studies that included non-ICU
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patients (ESPEN 2019)). However, this was only true when they
include studies that also enrolled non-ICU patients. Therefore, they
mention that excluding the studies published before 2000, the
signal that early EN may reduce infectious complications compared
to delaying EN beyond 48 hours is attenuated. There were no clear
differences in other outcomes.

Koretz 2014 assessed the presence and effect of bias in trials of
early EN in critical care and concluded that the benefits attributed
to early EN were either seen only in trials with high risk of bias, or
they might have resulted from residual risk of bias. Therefore, there
is no reliable evidence to support the guideline recommendations
for routine use of early EN in the ICU.

Similarly to Koretz 2014, we were not able to establish certainties
about any potential clinical benefits resulting from the use of early
EN for adult patients hospitalized in ICU.

AUTHORS' CONCLUSIONS

Implications for practice

Due to very low-quality evidence, we are uncertain whether
early enteral nutrition, compared with delayed enteral nutrition,
affects the risk of mortality within 30 days, feed intolerance or
gastrointestinal complications, or pneumonia.

Due to very low-quality evidence, we are uncertain if early
enteral nutrition with supplemental parenteral nutrition compared
with delayed enteral nutrition with supplemental parenteral
nutrition reduces mortality, infectious complications, or duration
of mechanical ventilation.

Implications for research

Large high-quality RCTs, which report on the effects on clinical
outcomes from the use of early enteral nutrition (EN, with or
without supplemental parenteral nutrition (SPN)) in intensive care

unit (ICU) patients, are needed. All protocols of these RCTs should
be registered at inception, in a public trial registry, to facilitate
early access to study information. A multicentre RCT, involving
centres in different countries, would probably be very useful. RCTs
should use high-quality methodology in randomization, allocation
concealment, and blinding of outcome assessors. The published
RCTs that were included in this Cochrane Review lacked important
information. We suggest that researchers involved in future trials
should seriously consider adopting the CONSORT criteria (at http://
www.consort-statement.org). Trials should examine long-term and
clinically important outcomes, including long-term mortality, re-
admissions, and muscle rehabilitation.
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Chourdakis 2012 (continued)

Participants

Participants: all patients were admitted to the ICU of AHEPA University Hospital in Greece, with trau-
matic brain injury (TBI).

Inclusion criteria

1. Age>18<T70years
2. TBI patients admitted to the ICU

Exclusion criteria

. Age<18or=70years

. GCSscore=9

. Obesity (> 30 BMI)

. Pregnancy

. Lactation

. Received corticosteroids or thyroidal hormones, or both, during the previous months

. Any of the following conditions: heart failure, respiratory problems, metabolic syndrome, immunod-
eficiency, diabetes, neurological problems, internal bleeding, indication for total parenteral nutrition
(TPN)

8. Delay of admission to ICU > 24 hours from injury

~N o 00 W N

Population description: TBI ICU patients
Setting: ICU teaching hospital in Greece

Total number randomized: 34 patients to the early enteral nutrition group and 25 in the delayed enter-
al nutrition group

Baseline imbalances: no significant differences were found between study groups
Age: early EN group: 36.13 (SD: 14.72); delayed EN group: 33.3 (SD: 12.96)

Sex (male): early EN group: 26 of 34; delayed EN group: 21 of 25

Disease status, type: traumatic brain injury

Score severity of illness at ICU admission, APACHE Il: early EN group: 15.35 + 5.26; delayed EN group:
16.00£6.01

Comorbidities: not reported
Sepsis (N° / %): not reported
Weight (kg): early EN group: 75.03 (SD: 10.10); delayed EN group: 77.43 (SD: 8.56)

BMI: early EN group: 24.86 (SD: 2.06); delayed EN group: 25.18 (SD:1.97)

Interventions

Types of intervention: In the early EN group, enteral feeding was established through the nasogastric
tube and feeding began within 24 to 48 hours from admission to the ICU

Types of comparison: delayed EN was initiated when gastroparesis was resolved (> 48 hours) but no
later than 5 days after admission to the ICU, and the goal for the administration rate was to reach 100%
of the needs within 4 days

Common interventions: all patients were intubated and mechanically ventilated to maintain blood
gases at Pa0? = 100 mm Hg and PaCO? = 35 mm to 40 mm Hg. Endocranial pressure was monitored
with an additional catheter placed in the brain parenchyma or in the brain ventricles. An arterial
catheter, endotracheal tube, nasogastric tube, and urinary catheter were placed in each patient after
intubation. All patients were placed in a recumbent position 30° from horizontal. When a central vein
catheter was available, fluid administration to TBI patients was adjusted according to central vein pres-
sure data and monitoring of cardiac output.
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Chourdakis 2012 (continued)

Standard care of head injuries was offered according to trauma type and daily clinical observations.
Medications administered included pentothal, benzodiazepines, propofol, and opioids (fentanyl) for
sedation and control of endocranial pressure; antimicrobial agents for prevention and treatment of in-
fections; low molecular weight heparin for thromboprophylaxis; and gastroprotective drugs against de-
velopment of stress ulcers, as indicated.

Antidiarrheal drugs and laxatives were offered as needed.

None of the patients received systemic glucocorticoids or mineralocorticoids.

The initial administration rate was 30 mL/h; the rate reached 80 mL/h to 100 mL/h within 48 hours by
subsequently increasing by 10 mL/h every 4 to 6 hours. Tolerance of administration of enteral feeding
was evaluated daily based on the gastric residue collected between the intervals among nutrition ad-
ministration. The administration rate was continuous for 6 hours followed by a 1-hour interval for the
drainage of the gastric residue. Tracheal secretions were also routinely checked for feeding residuals.
Feedings were stopped when gastric residue volume was >200 mL and were only reinitiated when gas-
tric residue volume measurement was < 200 mL. Prokinetic agents (cisapride or domperidone) were
provided in cases of early feeding administration intolerance (nearly 45% of the cases) and were most-
ly withdrawn after a period of 48 hours. The administration rate for the prescribed quantity was calcu-
lated for <24 hours in order to include the 'dead time' of the residue calculation and drainage, resulting
in a continuous provision of 21 to 22 hours per day. Reasons for terminating administration of enteral
feeding were excessive gastric residue, frequent diarrhoea, ileus, and thrombocytopenia.

An elemental solution was provided for the first 2 to 3 days to both groups, whereas a polymeric com-
pound was used for target attainment. The solution (Fresubin HP Energy, Fresenius Kabi AG, Bad Hom-
burg, Germany) was chosen to cover the calculated requirements, not only in kilocalories (as estimated
by indirect calorimetry) but also for macro- and micronutrients. The administration of nutrition com-
ponents was based first on the provided quantity of proteins, and the remaining calories were divid-

ed into 60% carbohydrates and 40% lipids. The recommended daily protein intake was 1.5 g/kg body
weight.

Energy delivered (kcal/day or kcal/kg/day): early EN group: 1862.0 (SD: 279.7) kcal/day; delayed EN
group: 1792.0 (SD: 260.3) kcal/day

Protein delivered (g/kg/day): not reported

Outcomes 1. Infectious complications
2. Feed intolerance or gastrointestinal complications
3. ICU mortality
4. Length of ICU stay
5. Pneumonia
Notes Financial disclosure: none declared
We contacted the author by email: kouvelas@auth.gr on 18 and 26 May 2017. We received no reply.
Risk of bias
Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Quote: "patients were randomly assigned to 1 of the 2 treatment groups using

tion (selection bias) arestricted randomization in order to achieve equality in baseline characteris-
tics"
Comment: no methodology for generating the random sequence was report-
ed

Allocation concealment Unclear risk Comment: no methods for allocation concealment were identified

(selection bias)

Blinding of participants High risk Quote: "comparative, prospective, open-labeled, randomized study includ-

and personnel (perfor- ed..."

mance bias)
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Chourdakis 2012 (continued)
All outcomes

Blinding of outcome as- High risk Quote: "comparative, prospective, open-labeled"
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Quote: "Intention-to-treat analyses were carried out for all outcomes"
(attrition bias)
All outcomes Comment: the analysis was performed with the intention-to-treat principle
and it is considered adequate
Selective reporting (re- Unclear risk Quote: "the study protocol was approved by the School of Medicine, Democri-
porting bias) tus University of Thrace (protocol no. 3857/01.07.2002)"
Comment: protocol was not available to evaluate selective reporting
Other bias Low risk Comment: none identified
Eyer 1993
Methods Study design: randomized controlled trial

Unit of allocation: by individuals.
Start date recruitment: December 1988
End date recruitment: May 1991

Duration of participation: not reported

Participants

Participants: all patients were admitted to the trauma ICU at the St. Paul-Ramsey Medical Center, St.
Paul, Minnesota, in the USA, with blunt trauma.

Inclusion criteria

1. Age>17 years
2. Injury Severity Score (ISS) > 13

3. Feeding support anticipated for at least 7 days, and an ability to start enteral feeding via a tube placed
distal to the pylorus within 24 hours after ICU admission

Exclusion criteria

1. Contraindication to enteral feeding, e.g. new upper intestinal suture line

. Contraindication to placement of an enteral tube within 24 hours after ICU admission, e.g. unstable
cervical fracture

. Admission creatinine level > 2 mg/dL

. Admission bilirubin >3 mg/dL

. Pre-existing malnutrition according to history and physical examination
. Use of steroids, radiation, or chemotherapy

. Malignancy

. Acute spinal cord injury

N
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Population description: blunt trauma ICU patients
Setting: trauma ICU teaching hospital in the USA

Total number randomized: 38 patients were randomized, 19 patients to the early EN group and 19 to
the delayed EN group
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Eyer 1993 (Continued)

Baseline imbalances: patients in early EN group had worse respiratory failure at admission (Pa0O?/
Fi0?) 201, SD: 114 (11 patients with PaO?/Fi0? < 150) compared with delayed EN group (PaO?/Fi0?) 247,
SD: 100 (4 patients with PaO?/Fi0? < 150)

Age: early EN group: 44 (SD: 22); delayed EN group: 41 (SD: 18)

Sex (male): early EN group: 14 of 19; delayed EN group: 8 of 19

Disease status, type: blunt trauma

Score severity of illness at ICU admission, Injury Severity Score (ISS): early EN group: 34 + 11; de-
layed EN group:32+9

Comorbidities: not reported
Sepsis (N° / %): not reported
Weight (kg): not reported

BMI: not reported (note: exclusion criteria was pre-existing malnutrition according to history and phys-
ical examination)

Interventions Types of intervention: In the early EN group, enteral feeding was established through nasoduodenal
tube, and feeding began <24 hours after ICU admission

The day of trauma admission was considered day 0 (zero). Enteral feeding was begun immediately after
patients returned to the ICU post nasoenteric tube installation

Types of comparison: delayed EN was initiated > 72 hours after ICU admission. Patients received no
nutrients for the first 72 hours other than intravenous crystalloid solutions containing dextrose, and
plasma products as necessary. Nasoenteric tubes in the late group were usually not placed until the
day feeding began

Common interventions: 10 F nasoenteric feeding tube placed distal to the pylorus by experienced ra-
diologists under fluoroscopic guidance. The tip was usually positioned at the ligament of Treitz. In both
groups, enteral feeding was with a peptide-based formula (Reabilan HN, O’Brien Pharmaceuticals, Par-
sippany, NJ). Riablian HN contains 1.33 kcal/mL, 490 mOsm/kg water, and a 125:1 non-protein kcal/g
nitrogen ratio. Per litre, there are 58 g protein, 158 g carbohydrate, and 52 g fat. Full-strength formula
was started at 25 mL/hour every 4 hours, until patient’s target rate was reached. Target was to provide
1.5 g protein/kg/day unless fluid restriction was necessary to manage closed head injury. Nitrogen bal-
ance determination was then performed, and enteral administration rates were adjusted to achieve ni-
trogen equilibrium

All patients in the study were placed on stress gastritis prophylaxis with a sucralfate or antacid regi-
men. Fluid resuscitation, antibiotics, and inotropic agents were given as clinically indicated

The study was completed after the tenth study day, when oral intake could be resumed, or on the day a
patient went 24 hours without receiving any nutrients

Energy delivered (kcal/day or kcal/kg/day): early EN group: 30 (SD: 6) kcal/kg/day; delayed EN group:
19 (SD: 5) kcal/kg/day

Protein delivered (g/kg/day): early EN group: 1.3 (SD: 0.3); delayed EN group: 0.9 (SD: 0.2)

Outcomes Mortality

Infectious complications

Length of ICU stay

Duration of mechanical ventilation in days

Pneumonia

ok wbd e

Notes Funding source: this study was supported in part by a grant from Hoechst-Roussel, Paris, France
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Eyer 1993 (Continued)

We contacted the last author by email: cerra001@umn.edu on 18 May 2017. We received a reply on 23

May 2017.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "randomization was by card draw"
tion (selection bias)
Allocation concealment Unclear risk Quote: "randomization was by card draw from sealed envelopes"
(selection bias)
Comment: it is not clear if the sealed envelopes used were opaque
Blinding of participants High risk Comment: study was unblinded
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- High risk Comment: study was unblinded
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Comment: analysis with intention-to-treat principle; it was considered ade-
(attrition bias) quate
All outcomes
Selective reporting (re- Unclear risk Comment: no protocol was identified for this study
porting bias)
Other bias Low risk Comment: none identified
Hill 2002
Methods Study design: randomized controlled trial
Unit of allocation: by individuals
Start date recruitment: not reported
End date recruitment: not reported
Duration of participation: not reported
Participants Participants: multiple trauma patients > 18 years old and having an injury severity score (ISS) > 20
were randomized to 1 of 3 groups within 24 hours of injury; TPN for 7 days, followed by enteral nutri-
tion, early EN started within 24 hours of injury, and delayed EN where enteral feeds started at day 5
postinjury
Population description: multiple trauma ICU patients
Setting: ICU in the USA
Total number randomized: 22 patients to the early EN group and 24 to the delayed EN group
Baseline imbalances: no data were reported regarding baseline data
Age: Mean of 41 + 2.1 years old for all participants. No data were reported for each group
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Sex (male): no data were reported regarding sex
Disease status, type: multiple trauma patients

Score severity of illness at ICU admission, Injury Severity Score (ISS): median of 29 + 1.0 for all pa-
tients, no data were reported regarding each group

Comorbidities: not reported
Sepsis (N° / %): not reported
Weight (kg): not reported

BMI: not reported

Interventions

Types of intervention: early EN started within 24 hours of injury
Types of comparison: delayed EN started at day 5 post injury
Energy delivered (kcal/day or kcal/kg/day): not reported
Protein delivered (g/kg/day): not reported

No data were reported regarding details of the interventions

Outcomes 1. Mortality
2. Pneumonia
Notes Funding source: not reported
Data extracted from conference abstract
We contacted the author by email: daniell.hill@louisville.edu on 18 and 26 May 2017. We received no
reply.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: "the patients were randomised to one of three groups"
tion (selection bias)
Comment: no methodology for generating the random sequence was report-
ed
Allocation concealment Unclear risk Comment: no methods for allocation concealment were identified
(selection bias)
Blinding of participants Unclear risk Comment: no methods for blinding of participants and personnel were identi-
and personnel (perfor- fied
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Comment: no methods for blinding of outcome assessment were identified
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Comment: there were no dropouts
(attrition bias)
All outcomes
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Selective reporting (re- Unclear risk Comment: no protocol was identified for this study
porting bias)
Other bias Low risk Comment: none identified

Leiderman 2002

Methods

Study design: randomized controlled trial
Unit of allocation: by individuals

Start date recruitment: 2000

End date recruitment: 2001

Duration of participation: not reported

Participants

Participants: ICU patients older than 18 years and mechanically ventilated were randomized to 1 of 2
groups; early EN group started within the first 24 hours; delayed EN group started 72 hours after ICU ad-
mission

Population description: severe head injury patients
Setting: ICU in a hospital in Russia
Total number randomized: 38 patients to the early EN group; 50 to the delayed EN group

Baseline imbalances: there were no differences in sex, age, ISS score, caloric requirements. No further
details were given

Age: not reported
Sex (female): not reported
Disease status, type: severe head injury

Score severity of illness at ICU admission, Injury Severity Score (ISS): early EN group:34.5 + 3.23; de-
layed EN group: 36.6 + 1.35

Comorbidities: not reported
Sepsis (N° / %): not reported
Weight (kg): not reported

BMI: not reported

Interventions

Types of intervention: early EN group started within the first 24 hours of ICU admission through naso-
gastric tube feeding; standard isocaloric enteral diet

Types of comparison: delayed EN group started at 72 hours post ICU admission through nasogastric
tube feeding

Energy delivered (kcal/day or kcal/kg/day): not reported
Protein delivered (g/kg/day): not reported

No data were reported regarding details of the interventions

Outcomes

1. Mortality
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Leiderman 2002 (continued)

Notes Funding source: not reported
Data extracted from conference abstract
We wrote to the author by email: inl@urmail.ru. We received no reply.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: "patients were randomly assigned to the study and control group"
tion (selection bias)
Comment: no methodology for generating the random sequence has been re-
ported
Allocation concealment Unclear risk Comment: no methods for allocation concealment were identified
(selection bias)
Blinding of participants Unclear risk Comment: no methods for blinding of participants and personnel were identi-
and personnel (perfor- fied
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Comment: no methods for blinding of outcome assessment were identified
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Quote: "88 patients were included for analysis"
(attrition bias)
All outcomes Comment: all randomized patients were analysed in the study
Selective reporting (re- Unclear risk Comment: no protocol was identified for this study
porting bias)
Other bias Low risk Comment: none identified
Moses 2009
Methods Study design: randomized controlled trial

Unit of allocation: by individuals
Start date recruitment: not reported
End date recruitment: not reported (time of recruitment 13 months)

Duration of participation: not reported

Participants

Inclusion criteria: adult patients admitted to the medical ICU with a diagnosis of organophosphate
poisoning (OP), who needed invasive mechanical ventilatory support

Exclusion criteria: refractory hypotension or features of intestinal obstruction or ileus at the time of
randomization

Population description: ICU patients with organophosphate poisoning

Setting: medical ICU of a tertiary care university teaching hospital in South India
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Moses 2009 (Continued)

Total number randomized: 29 patients to the early EN group; 31 to the delayed EN group. The analysis
was done on 59 patients (1 patient of the delayed EN group was excluded as the diagnosis was revised)

Baseline imbalances: no significant differences were found between study groups

Age: early EN group: 29.41 (SD:11.8); delayed EN group: 30.83 (SD 12.4)

Sex (male): early EN group: 22 of 29; delayed EN group: 22 of 31

Disease status, type: organophosphate poisoning (OP)

Score severity of illness at ICU admission, APACHE II: not reported

Comorbidities: diabetes in early EN group: 2 of 29; diabetes in delayed EN group: 3 of 31
Sepsis (N° / %): not reported

Weight (kg): not reported

BMI: not reported

Interventions

Types of intervention: in the early hypocaloric EN group, enteral feeding was established through a
nasogastric tube and feeding starting within 48 hours of intubation. Enteral feeds were prepared in the
dietary department of the hospital and delivered by a nasogastric tube. The maximum feed given per
day was 1000 calories with a concentration of 1 cal/mL (the feed on day 1 was 0.5 cal/mL). The total flu-
id intake through the nasogastric tube was restricted to a maximum of 1000 mL in 24 hours in view of
the reduced gut motility with atropine use. The goal rate of feeding was calculated for 16 to 18 h/day,
taking into consideration interruptions in delivery. Feeds were interrupted 6 to 12 hours before tra-
cheostomy, transfers for therapeutic or diagnostic procedures, and before extubation. The head of the
bed was maintained at 30° elevation to minimise aspiration risk.

The duration of the intervention was from the time of intubation to either the time of tracheostomy,
extubation, transfer out of the medical ICU to the ward, or death. If the patient was re-intubated in the
ward after being transferred from the ICU, the event was noted and included in the analysis, but the
study feed protocol was not restarted

Types of comparison: in the control group, enteral feeds were started following tracheostomy

Common interventions: the nasogastric tube was placed before randomization for all patients with
OP in the emergency department. Both groups received intravenous fluids containing glucose and
electrolyte supplements according to fluid and electrolyte requirements.

OP patients received atropine according to the following protocol: a loading dose of 1 mg was adminis-
tered with increasing doses of atropine (generally doubled) every 5 to 10 minutes if not adequately at-
ropinised.

Atropinisation targets were:

a. heartrate >110/min (day 1), > 100/min (day 2), > 90/min (day 3);
b. clear lung fields;
c. systolic blood pressure >90 mmHg.

Although pupillary dilatation and bowel sounds (reduction) were also monitored, these were not used
to assess adequacy of atropinisation. Once atropinised, an infusion of atropine was continued to main-
tain the above targets. Generally, by about day 3, atropine requirements came down, and the dose was
tapered under close monitoring. Tracheostomy was done at the clinician’s discretion, if ventilation was
required or expected for more than 7 to 10 days

Energy delivered (kcal/day or kcal/kg/day): early EN group: 604 kcal/day (IQR 500 kcal/day to 713 kcal/
day); delayed EN group: 447 kcal/day (IQR 423.5 kcal/day to 484.2 kcal/day)

Protein delivered (g/kg/day): not reported

Outcomes

1. Mortality
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2. Infectious complications
3. Length of ICU stay
4. Hospital length of stay
5. Duration of mechanical ventilation in days
6. Weaning failure
7. Pneumonia
Notes The data for length of ICU stay, duration of MV, hospital length of stay, and energy delivered were re-
ported in mean and IQR (authors did not report SD)
Funding source: not reported
We contacted the authors on 18 and 26 May 2017 by email: vijumoses@gmail.com. We received no re-
ply.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "randomization of patients was based on published random digits"

tion (selection bias)

Allocation concealment High risk Quote: "the allocation sequence was generated before the study. The alloca-

(selection bias) tion sequence was kept with the ICU nursing staff and accessed only by them.
The medical ICU nursing staff allocated the patient to the appropriate treat-
ment arm once the patient was recruited by the principal investigator. Sealed
envelopes were not used"
Comment: it is important that sealed envelopes were not used

Blinding of participants High risk Quote: "blinding was not possible in view of the nature of the study"

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Quote: "blinding was not possible in view of the nature of the study"

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Quote: "patients who died were excluded from the analysis of duration on

(attrition bias) ventilator, and length of stay in ICU and hospital" ... "The final analysis was

All outcomes done on 30 control and 29 intervention patients. One patient randomised to
the control group was excluded as the diagnosis was revised."
Comment: the number of dropouts was not enough to have a clinically rele-
vantimpact on the intervention effect estimate

Selective reporting (re- Unclear risk Comment: no protocol was identified for this study

porting bias)

Other bias Low risk Comment: none identified

Nguyen 2008

Methods

Study design: randomized controlled trial

Unit of allocation: by individuals
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Nguyen 2008 (continued)

Start date recruitment: not reported
End date recruitment: not reported

Duration of participation: not reported

Participants

Participants: studies were performed in medical and surgical critically ill patients, who were admitted
to a level 3, mixed medical and surgical intensive care unit (ICU).

Inclusion criteria: patients sedated; mechanically ventilated; able to receive EN; older than 17 years of
age

Exclusion criteria: patients receiving parenteral nutrition; recent (less than 4 weeks) major surgery
that involved opening the abdominal cavity or gastrointestinal tract; previous surgery of the oesopha-
gus or stomach; inability to place a naso- or orogastric feeding tube for feeding, due to either technical
failure or safety concerns (e.g. acute oesophageal or gastric variceal bleeding); administration of proki-
netic therapy (erythromycin or another macrolide antibiotic or metoclopramide) within 24 hours prior
to the study; pregnant or breast-feeding.

Early enteral nutrition participants received feeding within 24 hours of admission; delayed enteral nu-
trition participants received feeding on day 4 of admission, after gastric emptying assessment

Population description: critically ill patients, admitted to a mixed medical and surgical ICU

Setting: mixed medical and surgical ICU in South Australia

Total number randomized: 14 patients to the early EN group; 14 to the delayed EN group

Baseline imbalances: no significant differences were found between study groups

Age: early EN group: 54.9 (SD 3.3); delayed EN group: 56.3 (SD 3.4)

Sex (male): early EN group: 8 of 14; delayed EN group: 10 of 14

Disease status, type: early EN: head injury 6 (42%), sepsis 6 (42%), respiratory failure 5 (36%), trauma 4
(29%), dissecting aortic aneurysm 1 (7%), burns 1 (7%); delayed EN: head injury 7 (50%), sepsis 6 (42%),
respiratory failure 4 (29%), trauma 6 (42%), dissecting aortic aneurysm 2 (14%), burns 0 (0%)

Score severity of illness at ICU admission, APACHE Il: early EN group: 24.0 + 1.7; delayed EN group:
229+1.7

Comorbidities: not reported
Sepsis (N° [ %): early enteral nutrition; 6 (42%); delayed enteral nutrition; 6 (42%)
Weight (kg): not reported

BMI: early EN group: 28.3 (SD 1.7); delayed EN group: 27.4 (SD 1.9)

Interventions

Types of intervention: the early enteral group started feeding within 24 hours of admission. EN was
commenced at a rate of 40 mL/h. Gastric aspirates were collected every 6 hours as per clinical practice.
If feeding was tolerated (aspirate volume 250 mL), the rate was increased by 20 mL/hr until the pre-
scribed maximum was reached. In accordance with usual practice in the ICU, nutritional requirements
were determined by a dietician and based on the patient’s body mass index (BMI), with feeding pre-
scribed by an intensive care physician. If an aspirate of 250 mL occurred, the feeding rate was reduced
by half, or to the minimum rate of 20 mL/h. Prokinetic therapy was not administered throughout the
study period.

The amount of calories administered, as well as the administered:prescribed caloric ratio over the first
4 days before the assessment of gastric emptying were collected.

Measurements of GE and gut hormones were performed on day 4 of admission. Feeding was stopped
6 hours before the study. The stomach was emptied by aspiration of the nasogastric tube, and the vol-
ume of aspirate obtained was recorded.
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Nguyen 2008 (continued)

Types of comparison: in the control group, enteral feeding was started on day 4 of admission, after
gastric emptying assessment. The delayed feeding group did not receive any other form of nutritional
support, including parenteral nutrition.

The nasogastric tube was placed on free drainage.

Common interventions: a nasogastric tube (NGT) was inserted on admission in all patients, and cor-
rect position of the tube was confirmed by routine X-ray.

All patients received an insulin infusion, according to a standard protocol, designed to maintain the
blood glucose concentration between 6 mmol/L to 8 mmol/L

Energy delivered (kcal/day or kcal/kg/day): at day 4 of the study: early EN group: 2894 kcal/day (SD
198); delayed EN group: 0 kcal/day

Protein delivered (g/kg/day): not reported

Outcomes 1. Mortality
2. ICU mortality
3. Length of ICU stay
4. Duration of mechanical ventilation in days
5. Pneumonia
Notes Funding source: Drs. Nguyen, Fraser, Bryant, Burgstad, Chapman, and Horowitz have received Aus-
tralian National Health and Medical Research Council (HMRC) grants. The remaining authors did not
disclose any potential conflicts of interest
We contacted the authors on 23 May 2017 and 6 June 2017 by email: Qnguyen@mail.rah.sa.gov.au. We
received no reply.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Quote: "patients were enrolled within the first 10 hrs after admission to the
tion (selection bias) ICU and were randomised to receive either early feeding within 24 hrs of ad-
mission or delayed feeding on day 4 of admission after GE assessment"
Comment: no methodology for generating the random sequence was report-
ed
Allocation concealment Unclear risk Comment: no methods for allocation concealment were identified
(selection bias)
Blinding of participants Unclear risk Comment: no methods for blinding of participants and personnel were identi-
and personnel (perfor- fied
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Comment: no methods for blinding of outcome assessment were identified
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Comment: all randomized patients were analysed in the study
(attrition bias)
All outcomes
Selective reporting (re- High risk Comment: no data for the outcome, hospital length of stay, in the results. No
porting bias) protocol was identified for this study
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Nguyen 2008 (continued)
Other bias

Low risk Comment: none identified

Peck 2004

Methods

Study design: randomized controlled trial
Unit of allocation: by individuals

Start date recruitment: not reported

End date recruitment: not reported

Duration of participation: not reported

Participants

Participants: all patients admitted to the North Carolina Jaycee Burn Center, in the USA.

Inclusion criteria: patients between 18 and 50 years of age, who had at least a 20% total body surface
area (TBSA) burn, or patients who were younger than 18 years or older than 50 years, and had at least
10% TBSA burns

Admitted within 24 hours of injury

Exclusion criteria: medical conditions that led to inanition and wasting (such as adult immunodefi-
ciency syndrome, cancer); had high-voltage electrical injuries; were admitted to the burn centre for
treatment of an exfoliative skin disorder; treated with the volumetric diffusive respirator (VDR) for
smoke inhalation injury

Population description: patients admitted in a burn ICU
Setting: burn ICU in the USA
Total number randomized: 14 patients to the early EN group; 13 to the delayed EN group

Baseline imbalances: no significant differences were found in demographics and operative manage-
ment between study groups. However, 4 patients with inhalation injury were randomized to the early
group, and none to the delayed group

Age: early EN group: 44 (SD 24); delayed EN group: 49 (SD 19)
Sex (male): early EN group: 9 of 14; delayed EN group: 10 of 13

Disease status, type: early EN group % total body surface area (TBSA) burn: 36 + 13; delayed EN group
% TBSA burn: 43 +27

Score severity of illness at ICU admission, APACHE IlI: not reported

Comorbidities: early EN group inhalation injury: 4/14 (28%); delayed EN group inhalation injury: 0/13
(0%)

Sepsis (N° / %): not reported
Weight (kg): not reported

BMI: not reported

Interventions

Types of intervention: nutritional support was initiated within 24 hours of burn injury. The rate of infu-
sion was increased every 6 hours, as tolerated by the patient, until the goal rate was achieved. Oral in-
take for the early group was encouraged for non-intubated subjects, and supplemented in exactly the
same way for patients randomized to the late group. Tube feedings were discontinued when oral intake
exceeded 80% of the caloric goal for 2 consecutive days.
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Peck 2004 (continued)

Types of comparison: EN was started 7 days after burn injury. Nasogastric tube was removed when
bowel function returned, and the subjects were advanced to a regular diet, as above. Daily calorie and
protein counts were performed, and if by day 7 the subjects were unable to consume at least 80% of
their calorie and protein needs, a soft silastic feeding tube was passed nasally into the stomach, and
enterogastric feedings were advanced, as in the early group

Common Interventions: nasogastric tube at the time of admission. Central venous TPN supplemen-
tation was used only as a last resort. Indications for TPN included: paralytic ileus, gastric atony, malab-
sorption, and pancreatitis

Diarrhoea was treated initially with diphenoxylate HCl with atropine SO, (Lomotil, G.D. Searle & Co.,
Chicago, IL) after ensuring that it was not of infectious origin. If the patient failed therapy with Lomotil,
the rate of infusion of tube feedings was decreased until the diarrhoea resolved.

The basal energy expenditure (BEE) for each subject was calculated shortly after admission, using the
Harris-Benedict equations. The estimated BEE served as the starting point for calculations of the esti-
mated daily caloric need, and provided a standard against which subsequent measurements of rest-
ing energy requirements (REE), using indirect calorimetry, were compared over time. Initial estimates
of daily energy expenditure were made by multiplying the BEE by 1.2 to 1.3 and then by an injury fac-
tor proportional to burn size. The amount of protein given was 1.5 g/kg/day for burns under 30% TBSA,
2 g/kg/day to 3 g/kg/day for 30% to 50% TBSA burns, and up to 3 g/kg/day for burns of 50% TBSA or
more. Transferrin and transthyretin were measured every Monday morning, and the amount of dietary
protein was adjusted to keep transthyretin levels higher than 12 mg/dL. Collection of 24-hour urinary
urea nitrogen was performed weekly. Subjects remained in the study during the acute phase of their
hospitalization, and until at least 90% of the wounds were closed. Oxandrolone, growth hormone, or
any other anabolic agent were not used in any of the subjects.

Patients in burn shock were initially resuscitated with lactated Ringer’s solution. Subjects with smoke
inhalation injury were intubated, and ventilatory support was provided until patients passed appro-
priate criteria for weaning and extubation. Deep second degree (deep partial thickness) and third de-
gree (full thickness) burns were surgically excised within the first 10 days after injury; superficial partial
thickness burns were allowed to heal for up to 21 days post injury, before excision. Steps were taken, as
tolerated by the patient, on an individual basis to cover the open wounds, with either synthetic materi-
als, such as Biobrane (Bertek Pharmaceuticals, Inc., Morgantown, WV), artificial dermis (INTEGRA Arti-
ficial Skin, Integra Life Sciences, Plainsboro, NJ), or biologics, such as cadaver skin (Ohio Valley Tissue
and Skin Center, Cincinnati, OH) or autograft. Topical antimicrobials applied to wounds included sil-
ver sulfadiazine cream 1%, and mafenide acetate cream or mafenide acetate 5% solution (Sulfamylon
cream or solution, Bertek Pharmaceuticals). Pain management was accomplished with a combination
of narcotics and benzodiazepines. Physical and occupational therapy were initiated on the day of ad-
mission

Energy delivered (kcal/day or kcal/kg/day): early EN group: 2234 kcal/day (SD not reported); delayed
EN group: 2207 kcal/day (SD not reported)

Protein delivered (g/kg/day): not reported

Outcomes 1. Mortality
2. Infectious complications
3. Length of ICU stay
4. Duration of mechanical ventilation in days

Notes Funding source: this study was supported by the North Carolina Jaycee Burn Center, and in part, by
grant RR00046 from the General Clinical Research Center Program of the Division of Research Re-
sources, National Institutes of Health
We contacted the author on 6 June 2017 by email: mpeck47@hotmail.com. We received a reply on 7
June 2017.

Risk of bias

Bias Authors' judgement  Support for judgement
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Peck 2004 (Continued)

Random sequence genera-  Low risk Comment: the trial used a computer random number generator (information
tion (selection bias) reported by the author)

Allocation concealment Low risk Comment: the trial used opaque sealed envelopes (information reported by
(selection bias) the author)

Blinding of participants High risk Comment: study was unblinded (information reported by the author)

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Comment: study was unblinded (information reported by the author)
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Comment: analysis was with intention-to-treat principle, and was considered
(attrition bias) adequate
All outcomes

Selective reporting (re- Unclear risk Comment: no protocol was available for this study (information reported by
porting bias) the author)
Other bias Low risk Comment: none identified

Acronyms and abbreviations used in this table

AHEPA: hospital name, from Greek (ITavermompioako Noookopeio AXEMA); APACHE: acute physiology and chronic health evaluation; BEE:
basal energy expenditure ; BMI: body mass index; EN: enteral nutrition; GCS: Glasgow coma scale; GE: gastric emptying; g/kg/day: grams
per kilogram per day; h: hours; ICU: Intensive care unit; IQR: interquartile range; ISS: injury severity score; kcal/day: kilocalories per
day; kcal/kg/day: kilocalories per kilogram per day; mg/dL: milligrams per decilitre; mL/h: millilitre per hour; mOsm/kg: milliosmoles
per kilogram; MV: mechanical ventilation; NGT: nasogastric tube; OP: organophosphate-poisoning; REE: resting energy expenditure; SD:
standard deviation; TBI: traumatic brain injury; TBSA: total body surface area; TPN: total parenteral nutrition; VDR: volumetric diffusive
respirator; yrs: years

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

ACTRN12615000876594 Wrong intervention; early initiation of EN was applied to both groups

Bakiner 2013 Wrong study design; quasi-randomised controlled trial

Bakker 2014 Wrong intervention; oral diet comparator study

Beale 2008 Wrong intervention; early initiation of EN was applied to both groups

Braunschweig 2015 Wrong intervention; standard care (including PN) comparator study

Cao 2014 Wrong intervention; early initiation of EN was applied to all the groups with EN (this study included
3 groups)

Casaer2011a Wrong intervention; protocol; early initiation of EN was applied to both groups (compared early

SPN versus delayed SPN)

Casaer2011b Wrong intervention; early initiation of EN was applied to both groups (compared early SPN versus
delayed SPN)
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Study Reason for exclusion

Casaer 2013 Wrong intervention; early initiation of EN was applied to both groups (compared early SPN versus
delayed SPN)

Chatterjee 2012 Wrong patient population; did not include patients in ICU

ChiCTR-INR-17010741

Wrong intervention

Chuntrasakul 1996

Wrong intervention; oral diet comparator study

Couto 2014 Wrong intervention; enteral administration by gastric versus jejunal tube study

Davies 2012 Wrong intervention; enteral administration by gastric versus jejunal tube study

De Castro 2012 Wrong intervention; hypercaloric high in antioxidants (eicosapentaenoic acid and gamma-linolenic
acid) enteral formula versus isocaloric isonitrogenous standard ICU diet study

Dennis 2005 Wrong intervention; the enrolment was within 7 days of admission, it was not reported if it includ-
ed ICU patients

Desachy 2008 Wrong intervention; early initiation of EN was applied to both groups (compared different flow
rates)

Dou 2011 Wrong intervention; delayed EN was applied to both groups, also it was a standard care compara-
tor study

Dvorak 2004 Wrong intervention; delayed EN was applied to both groups (compared EN started before 72 hours
after injury versus EN started 120 hours after injury)

Engel 1997 Wrong intervention; early initiation of EN was applied to 2 groups with EN (supplemented EN, en-
teral standard group and PN group)

Grahm 1989 Wrong study design; quasi-randomized controlled trial

Grau-Carmona 2011

Wrong intervention; early initiation of EN was applied to both groups (compared different formulas
of EN)

Hasse 1995 Wrong intervention; IV fluids and oral feeding comparator study

Heslin 1997 Wrong intervention; IV fluids and oral feeding comparator study, also early EN was defined accord-
ing surgical time

Ibrahim 2002 Wrong study design; quasi-randomized controlled trial

ISRCTN12233792 Wrong intervention; compared the effectiveness of enteral feeding protocols in critically ill patients

ISRCTN63461816 Wrong intervention; early initiation of EN was applied to both groups

Jana 2014 Wrong intervention; oral or nasogastric feeding comparator study

Jazayeri 2016

Study outcomes not of interest to our review (study did not include clinical outcomes, it only mea-
sured inflammatory markers). We contacted the authors on 15 May 2017 and 22 May 2017 by email:
ostadrahimi@tbzmed.ac.ir. We received no reply.

Jazayeri 2018

Wrong outcomes; study outcomes not of interest to our review (study did not include clinical out-
comes)
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Study

Reason for exclusion

JPRN-UMIN000003569

Wrong intervention

JPRN-UMINO00009552

Wrong intervention; early initiation of EN was applied to both groups

Kemen 1995

Wrong intervention; early initiation of EN was applied to both groups (compared different formulas
of EN)

Kompan 1999

Wrong intervention; early initiation of EN was applied to both groups (compared EN started within
6 hours versus later than 24 hours after ICU admission)

Kompan 2004

Wrong intervention; early initiation of EN was applied to both groups

Liu 2018 Wrong study design; retrospective study

Maude 2011 Wrong intervention; no enteral feeding until able to take oral food or up to a maximum starvation
period of 60 hours in adults comparator study, this study also included children

Minard 2000 Wrong intervention; delayed EN was applied to both groups (EN started after 60 hours of injury ver-
sus EN started when gastroparesis was resolved)

NCT00883948 Wrong intervention; early initiation of EN was applied to both groups (compared full versus trophic
enteral nutrition)

NCT01432769 Wrong intervention; early initiation of EN was applied to both groups (compared two different com-
pounds of enteral formulas)

NCT02837861 Wrong intervention; early initiation of EN was applied to both groups (compared enteral nutrition
plus support of amino acids versus enteral nutrition alone)

Ohbe 2019 Wrong study design; retrospective study

Ostadrahimi 2016

Wrong intervention; hospital routine diet ad libitum comparator study

Perez-Guisado 2013

Wrong study design; retrospective study

Petrova 2017

Wrong intervention; early initiation of EN was applied to three groups (compared glutamine, se-
mi-elemental feeding diet, and enteral administration of saline solutions)

Pilika 2015 Wrong intervention; delayed EN was applied to both groups (EN started within 72 hours versus af-
ter 72 hours of ICU admission)

Pupelis 2001 Wrong intervention; IV fluids only until reintroduction of the normal diet comparator study

Singh 1998 Wrong intervention; IV fluids and electrolyte supplements comparator study

Su 2018 Wrong study design

Sun 2013 Wrong intervention; early EN versus EN + PN study

Vicic 2013 Wrong intervention; standard manner per os (3 standard hospital meals) comparator study

Wang 1997 Wrong intervention; early initiation of EN was applied to patients of both groups; oral intake as tol-
erated; study outcomes not of interest to our review

Wang 2007 Wrong intervention; delayed EN was applied to 3 groups (conventional therapy, EN by nasogastric
feeding, and EN and intestinal barrier protective agents by nasogastric feeding)
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Study Reason for exclusion

Wang 2015 Wrong patient population; did not include patients in ICU

Weijs 2018 Review or comment

Wereszczynska-Siemiatkows- Wrong study design; not a RCT; this was an observational study with retrospective analysis

ka 2013

Wo0 2010 Wrong study design; not a RCT; this was an observational study

Yan 2019 Wrong outcomes; study outcomes not of interest to our review (study did not include clinical out-
comes)

Yi 2015 Wrong intervention; PN comparator study

Yuan 2019 Wrong intervention (three groups with EEN: full EEN, full EEN plus prokinetic drugs, and trophic
EEN)

Zhang 2018 Wrong patient population; did not include patients in ICU

Zhong 2014 Wrong intervention; delayed EN was applied to both groups (EN started after 72 hours of ad-

mission versus conventional nutritional treatment). To clarify the definition of convention-
al nutritional treatment, we contacted the authors on 9 July 2017 and 18 July 2017 by email:
1679237107@qq.com. We received no reply.

Zou 2014 Wrong intervention; PN comparator study

Acronyms and abbreviations used in this table
EEN: early enteral nutrition; EN: enteral nutrition; ICU: intensive care unit; IV: intravenous; PN: parenteral nutrition; SPN: supplemental
parenteral nutrition; RCT: randomized controlled trial

Characteristics of ongoing studies [ordered by study ID]

ChiCTR-INR-17012709

Trial name or title The effect of early enteral nutrition intervention on patients with severe infections after cardiac
surgery to intestinal microflora and metabolize

Methods Study type: interventional study

Study design: randomized parallel controlled trial

Participants Patients with sepsis and septic shock

Interventions EEN of high soluble dietary fibre in 48h; EEN of non high soluble dietary fibre in 48h; DEN of non
high soluble dietary fibre after 48h

Outcomes Intestinal microflora, basic data, respiratory parameters, circulation parameters, organ function,
enteral nutrition tolerance

Starting date Date of registration: 18 September 2017. Date of first enrolment: 10 January 2017

Contact information Qinghe Hu (huginghel274@126.com)

Yun Long (ly_icu@aliyun.com)

Notes Recruitment status: pending
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ChiCTR-IOR-17011914

Trial name or title A protocol for early enteral nutrition in mechanical ventilated patients

Methods Study type: interventional study

Study design: randomized parallel controlled trial

Participants Inclusion criteria:

1. ICU patients;
2. receiving mechanical ventilation (MV), both non-invasive ventilation and invasive ventilation;
3. expecting MV more than 72 hours.

Exclusion criteria: pregnancy

Interventions Standard care and treating in protocol

Outcomes Fulfilling the nutrition target, mortality

Starting date Date of registration: 9 July 2017. Date of first enrolment: 1 December 2017
Contact information Erzhen Chen (chenerzhen@hotmail.com)

Ming Zhong (zm11716@rjh.com.cn)

Notes Recruitment status: pending

DEN: delayed enteral nutrition; EEN: early enteral nutrition

DATA AND ANALYSES

Comparison 1. Early enteral nutrition versus delayed enteral nutrition

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
1 Mortality 5 Risk Ratio (IV, Random, 95% Cl) Totals not selected
2 Infectious Complications 1 Risk Ratio (IV, Random, 95% Cl) Totals not selected
3 Feed intolerance or gas- 1 Risk Ratio (IV, Random, 95% Cl) Totals not selected

trointestinal complications

4 ICU Mortality 2 87 Risk Ratio (IV, Random, 95% Cl) 1.03[0.39,2.71]

5 1CU Mortality (subgroup 2 Risk Ratio (IV, Random, 95% Cl) Totals not selected
analysis by trauma)

5.1 Trauma 1 Risk Ratio (IV, Random, 95% Cl) 0.0[0.0,0.0]
5.2 Non-trauma 1 Risk Ratio (IV, Random, 95% Cl) 0.0[0.0, 0.0]
6 1CU Mortality (subgroup 2 Risk Ratio (IV, Random, 95% Cl) Totals not selected

analysis by VEEN)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

6.1 VEEN 1 Risk Ratio (IV, Random, 95% CI) 0.0[0.0,0.0]

6.2 Early enteral nutrition 1 Risk Ratio (IV, Random, 95% Cl) 0.0[0.0,0.0]

7 Length of ICU stay 3 125 Mean Difference (IV, Random, 95% -2.26 [-6.12, 1.60]
Cl)

8 Length of ICU stay (sub- 3 Mean Difference (IV, Random, 95% Subtotals only

group analysis by trauma) Cl)

8.1 Trauma 2 97 Mean Difference (IV, Random, 95% -0.97 [-6.46, 4.52]
cl

8.2 Non-trauma 1 28 Mean Difference (IV, Random, 95% -4.6 [-8.64, -0.56]
Cl)

9 Length of ICU stay (sub- 3 Mean Difference (IV, Random, 95% Subtotals only

group analysis by VEEN) Cl)

9.1 VEEN 2 66 Mean Difference (IV, Random, 95% -1.46 [-7.82,4.91]
I

9.2 Early enteral nutrition 1 59 Mean Difference (IV, Random, 95% -3.70 [-8.02, 0.62]
I

10 Duration in mechanical 2 66 Mean Difference (IV, Random, 95% -1.31[-7.78,5.15]

ventilation Cl)

11 Duration in mechani- 2 Mean Difference (IV, Random, 95% Totals not selected

cal ventilation (subgroup Cl)

analysis by trauma)

11.1 Trauma 1 Mean Difference (IV, Random, 95% 0.0[0.0,0.0]
Cl)

11.2 Non-trauma 1 Mean Difference (IV, Random, 95% 0.0[0.0,0.0]
cl

12 Weaning failure 1 Risk Ratio (IV, Random, 95% Cl) Totals not selected

13 Pneumonia 4 192 Risk Ratio (IV, Random, 95% Cl) 0.77[0.55, 1.06]

14 Non-VAP and VAP 4 251 Risk Ratio (IV, Random, 95% Cl) 0.79[0.55,1.12]

14.1 Non-VAP 2 105 Risk Ratio (IV, Random, 95% Cl) 0.57[0.29, 1.11]

142 VAP 3 146 Risk Ratio (IV, Random, 95% CI) 0.89 [0.59, 1.35]

15 Pneumonia (subgroup 4 192 Risk Ratio (IV, Random, 95% Cl) 0.77[0.55, 1.06]

analysis by trauma)

15.1 Trauma 2 105 Risk Ratio (IV, Random, 95% Cl) 0.71[0.51,0.98]

15.2 Non-trauma 2 87 Risk Ratio (IV, Random, 95% Cl) 0.90[0.38,2.11]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
16 Pneumonia (subgroup 4 192 Risk Ratio (IV, Random, 95% Cl) 0.77[0.55, 1.06]

analysis by VEEN)

16.1 VEEN 2 74 Risk Ratio (IV, Random, 95% Cl) 0.49[0.23, 1.06]

16.2 Early enteral nutrition 2 118 Risk Ratio (IV, Random, 95% Cl) 0.88[0.54, 1.44]

Analysis 1.1. Comparison 1 Early enteral nutrition versus delayed enteral nutrition, Outcome 1 Mortality.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Eyer 1993 2/19 2/19 1[0.16,6.38]
Hill 2002 0/22 2/24 + 0.22[0.01,4.29]
Leiderman 2002 5/38 13/50 — 0.51[0.2,1.3]
Moses 2009 3/29 3/30 s E— 1.03[0.23,4.71]
Nguyen 2008 6/14 6/14 —_— 1[0.43,2.35]
Favours early enteral nutrition ~ 0-01 0.1 1 10 100 Favours delayed enteral
nutrition

Analysis 1.2. Comparison 1 Early enteral nutrition versus
delayed enteral nutrition, Outcome 2 Infectious Complications.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Moses 2009 14/29 15/30 + 0.97[0.57,1.62]
Favours early enteral 001 0.1 1 10 100 Favours delayed enteral

Analysis 1.3. Comparison 1 Early enteral nutrition versus delayed enteral
nutrition, Outcome 3 Feed intolerance or gastrointestinal complications.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Chourdakis 2012 8/34 7/25 —o-’— 0.84[0.35,2.01]
Favours early enteral 001 0.1 1 10 100 Favours delayed enteral

Analysis 1.4. Comparison 1 Early enteral nutrition versus delayed enteral nutrition, Outcome 4 ICU Mortality.

Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio
al nutrition al nutrition
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Chourdakis 2012 3/34 2/25 —+— 31.86% 1.1[0.2,6.12]
Nguyen 2008 4/14 4/14 —*— 68.14% 1[0.31,3.23]
Favours early enteral nutrition 0.002 0.1 1 10 500 Favours delayed enteral nutrition
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Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio
al nutrition al nutrition
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
Total (95% Cl) 48 39 100% 1.03[0.39,2.71]

Total events: 7 (Early enteral nutrition), 6 (Delayed enteral nutrition)
Heterogeneity: Tau?=0; Chi?=0.01, df=1(P=0.93); 1>=0%
Test for overall effect: Z=0.06(P=0.95)

Favours early enteral nutrition

I
0.002

0.1

T
|
\

10 500 Favours delayed enteral nutrition

Analysis 1.5. Comparison 1 Early enteral nutrition versus delayed enteral
nutrition, Outcome 5 ICU Mortality (subgroup analysis by trauma).

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio

n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
1.5.1 Trauma
Chourdakis 2012 3/34 2/25 e — 1.1[0.2,6.12]
1.5.2 Non-trauma
Nguyen 2008 4/14 4/14 —t 1[0.31,3.23]

Favours early enteral nutrition 0.005 0.1 1 1o 200 Favours delayed enteral
nutrition
Analysis 1.6. Comparison 1 Early enteral nutrition versus delayed
enteral nutrition, Outcome 6 ICU Mortality (subgroup analysis by VEEN).

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio

n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
1.6.1VEEN
Nguyen 2008 4/14 4/14 1[0.31,3.23]
1.6.2 Early enteral nutrition
Chourdakis 2012 3/34 2/25 1.1[0.2,6.12]

0.2 0.5 1 2 5

Favours early enteral nutrition

Favours delayed enteral
nutrition

Analysis 1.7. Comparison 1 Early enteral nutrition versus delayed enteral nutrition, Outcome 7 Length of ICU stay.

Study or subgroup Early enter- Delayed enter- Mean Difference Weight Mean Difference
al nutrition al nutrition
N Mean(SD) N Mean(SD) Random, 95% Cl| Random, 95% CI
Chourdakis 2012 34 24.8 (7.6) 25 28.5(8.9) I} 33.41% -3.7[-8.02,0.62]
Eyer 1993 19 11.8(7.9) 19 9.9 (6.7) # 31.31% 1.9[-2.76,6.56]
Nguyen 2008 14 11.3(3) 14 15.9(7.1) .'{ 35.29% -4.6[-8.64,-0.56]
|
Total *** 67 58 # 100% -2.26[-6.12,1.6]
Heterogeneity: Tau?=6.74; Chi*=4.76, df=2(P=0.09); 1>=57.98% ‘
Test for overall effect: Z=1.15(P=0.25) ‘
T 50 0 0 100

Favours early enteral

Favours delayed enteral
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Analysis 1.8. Comparison 1 Early enteral nutrition versus delayed enteral
nutrition, Outcome 8 Length of ICU stay (subgroup analysis by trauma).

Study or subgroup Early enter- Delayed enter- Mean Difference Weight Mean Difference
al nutrition al nutrition

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.8.1 Trauma
Chourdakis 2012 34 24.8(7.6) 25 28.5(8.9) —— 51.24% -3.7[-8.02,0.62]
Eyer 1993 19 11.8(7.9) 19 9.9 (6.7) —i— 48.76% 1.9[-2.76,6.56]
Subtotal *** 53 44 —~ 100% -0.97[-6.46,4.52]
Heterogeneity: Tau?=10.42; Chi*=2.98, df=1(P=0.08); 1*=66.47%
Test for overall effect: Z=0.35(P=0.73)
1.8.2 Non-trauma
Nguyen 2008 14 1133 14 159(1) o 100% -4.6(-8.64,-0.56]
Subtotal *** 14 14 i 100% -4.6[-8.64,-0.56]
Heterogeneity: Not applicable
Test for overall effect: Z=2.23(P=0.03)
Test for subgroup differences: Chi*=1.09, df=1 (P=0.3), 1>=8.3% ‘ ‘ ‘

Favours early enteral nutrition 105 0 5 10 Favours delayed enteral nutrition

Analysis 1.9. Comparison 1 Early enteral nutrition versus delayed enteral
nutrition, Outcome 9 Length of ICU stay (subgroup analysis by VEEN).

Study or subgroup Early enter- Delayed enter- Mean Difference Weight Mean Difference
al nutrition al nutrition

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
1.9.1VEEN
Eyer 1993 19 11.8(7.9) 19 9.9 (6.7) —— 48.35% 1.9[-2.76,6.56]
Nguyen 2008 14 11.3 (3) 14 15.9(7.1) —— 51.65% -4.6[-8.64,-0.56]
Subtotal *** 33 33 el 100% -1.46[-7.82,4.91]
Heterogeneity: Tau?=16.18; Chi*=4.27, df=1(P=0.04); 1>=76.57%
Test for overall effect: Z=0.45(P=0.65)
1.9.2 Early enteral nutrition
Chourdakis 2012 34 24.8 (7.6) 25 28.5(8.9) —.—- 100% -3.7[-8.02,0.62]
Subtotal *** 34 25 - 100% -3.7[-8.02,0.62]

Heterogeneity: Not applicable
Test for overall effect: Z=1.68(P=0.09)
Test for subgroup differences: Chi*=0.33, df=1 (P=0.57), 1>=0%

Favours early enteral nutrition

Favours delayed enteral nutrition
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Analysis 1.10. Comparison 1 Early enteral nutrition versus delayed
enteral nutrition, Outcome 10 Duration in mechanical ventilation.

Study or subgroup Early enter- Delayed enter- Mean Difference Weight Mean Difference
al nutrition al nutrition
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Eyer 1993 19 10.2 (8.1) 19 8.1(6.8) # 48.32% 2.1[-2.66,6.86]
Nguyen 2008 14 9.2(3.4) 14 13.7(7.1) ‘ 51.68% -4.5[-8.62,-0.38]
Total *** 33 33 # 100% -1.31[-7.78,5.15]
Heterogeneity: Tau?=16.63; Chi*=4.23, df=1(P=0.04); 1’=76.34% ‘
Test for overall effect: Z=0.4(P=0.69) ‘
Favours early enteral ~ -100 -50 0

50 100 Favours delayed enteral

Analysis 1.11. Comparison 1 Early enteral nutrition versus delayed enteral nutrition,
Outcome 11 Duration in mechanical ventilation (subgroup analysis by trauma).

Study or subgroup Early enteral nutrition Delayed enteral nutrition Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI

1.11.1 Trauma

Eyer 1993 19 10.2 (8.1) 19 8.1(6.8) I e — 2.1[-2.66,6.86]

1.11.2 Non-trauma

Nguyen 2008 14 9.2 (3.4) 14 13.7(7.1) e — -4.5[-8.62,-0.38]

Favours early enteral nutrition -10 -5 0 5 10 Favours delayed enteral
nutrition

Analysis 1.12. Comparison 1 Early enteral nutrition versus delayed enteral nutrition, Outcome 12 Weaning failure.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Moses 2009 1/29 1/30 } 1.03[0.07,15.77]
Favours early enteral ~ 0-01 0.1 1 10 100 Favours delayed enteral

Analysis 1.13. Comparison 1 Early enteral nutrition versus delayed enteral nutrition, Outcome 13 Pneumonia.

Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio

al nutrition al nutrition

n/N n/N IV, Random, 95% Cl IV, Random, 95% CI

Chourdakis 2012 20/34 20/25 - 61.47% 0.74[0.52,1.04]
Hill 2002 4/22 9/24 . —— 9.65% 0.48[0.17,1.35]
Moses 2009 12/29 10/30 — T 21.39% 1.24[0.64,2.42]
Nguyen 2008 3/14 6/14 —_— 7.49% 0.5[0.15,1.61]
Total (95% CI) 929 93 o 100% 0.77[0.55,1.06]
Total events: 39 (Early enteral nutrition), 45 (Delayed enteral nutrition)
Heterogeneity: Tau?=0.01; Chi*>=3.35, df=3(P=0.34); 1>=10.33%
Test for overall effect: Z=1.58(P=0.11)

‘ ‘
Favours early enteral nutrition 0.1 02 05 1 2 5 10 Favours delayed enteral nutrition
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Analysis 1.14. Comparison 1 Early enteral nutrition versus delayed enteral nutrition, Outcome 14 Non-VAP and VAP.

Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio

al nutrition al nutrition

n/N n/N IV, Random, 95% Cl IV, Random, 95% Cl

1.14.1 Non-VAP
Chourdakis 2012 7/34 8/25 — T 16.18% 0.64[0.27,1.54]
Hill 2002 4/22 9/24 I S— 11.72% 0.48[0.17,1.35]
Subtotal (95% Cl) 56 49 - 27.89% 0.57[0.29,1.11]
Total events: 11 (Early enteral nutrition), 17 (Delayed enteral nutrition)
Heterogeneity: Tau?=0; Chi*=0.17, df=1(P=0.68); 1>=0%
Test for overall effect: Z=1.65(P=0.1)
1.14.2 VAP
Chourdakis 2012 13/34 12/25 —— 35.33% 0.8[0.44,1.44]
Moses 2009 12/29 10/30 — T 27.79% 1.24[0.64,2.42]
Nguyen 2008 3/14 6/14 . —— 8.99% 0.5[0.15,1.61]
Subtotal (95% CI) 77 69 - 72.11% 0.89[0.59,1.35]
Total events: 28 (Early enteral nutrition), 28 (Delayed enteral nutrition)
Heterogeneity: Tau?=0; Chi*=2.02, df=2(P=0.36); 1?=1.22%
Test for overall effect: Z=0.54(P=0.59)
Total (95% CI) 133 118 S g 100% 0.79[0.55,1.12]
Total events: 39 (Early enteral nutrition), 45 (Delayed enteral nutrition)
Heterogeneity: Tau?=0; Chi*=3.44, df=4(P=0.49); 1>=0%
Test for overall effect: Z=1.33(P=0.18)
Test for subgroup differences: Chi*=1.23, df=1 (P=0.27), 1’=18.95% ‘ ‘

Favours early enteral nutrition

. .
0.1 0.2 0.5 1 2

10

Favours delayed enteral nutrition

Analysis 1.15. Comparison 1 Early enteral nutrition versus delayed
enteral nutrition, Outcome 15 Pneumonia (subgroup analysis by trauma).

Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio
al nutrition al nutrition
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
1.15.1 Trauma
Chourdakis 2012 20/34 20/25 —.— 61.47% 0.74[0.52,1.04]
Hill 2002 4/22 9/24 . 9.65% 0.48[0.17,1.35]
Subtotal (95% CI) 56 49 L 2 71.12% 0.71[0.51,0.98]
Total events: 24 (Early enteral nutrition), 29 (Delayed enteral nutrition)
Heterogeneity: Tau?=0; Chi*=0.57, df=1(P=0.45); 1>=0%
Test for overall effect: Z=2.11(P=0.04)
1.15.2 Non-trauma
Moses 2009 12/29 10/30 e 21.39% 1.24[0.64,2.42]
Nguyen 2008 3/14 6/14 —_——T 7.49% 0.5[0.15,1.61]
Subtotal (95% CI) 43 44 ~l— 28.88% 0.9[0.38,2.11]
Total events: 15 (Early enteral nutrition), 16 (Delayed enteral nutrition)
Heterogeneity: Tau?=0.18; Chi*=1.75, df=1(P=0.19); 1>=42.84%
Test for overall effect: Z=0.24(P=0.81)
‘0.05 012 1 2(;

Favours early enteral nutrition

Favours delayed enteral nutrition
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Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio
al nutrition al nutrition
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
Total (95% Cl) 99 93 L 100% 0.77[0.55,1.06]
Total events: 39 (Early enteral nutrition), 45 (Delayed enteral nutrition)
Heterogeneity: Tau?=0.01; Chi*=3.35, df=3(P=0.34); 1>=10.33%
Test for overall effect: Z=1.58(P=0.11)
Test for subgroup differences: Chi?=0.27, df=1 (P=0.6), I*=0%
Favours early enteral nutrition ~ 0-05 02 1 5 20 Favours delayed enteral nutrition

Analysis 1.16. Comparison 1 Early enteral nutrition versus delayed
enteral nutrition, Outcome 16 Pneumonia (subgroup analysis by VEEN).

Study or subgroup Early enter- Delayed enter- Risk Ratio Weight Risk Ratio
al nutrition al nutrition
n/N n/N IV, Random, 95% CI IV, Random, 95% ClI
1.16.1 VEEN
Hill 2002 4/22 9/24 —_— 9.65% 0.48[0.17,1.35]
Nguyen 2008 3/14 6/14 e S 7.49% 0.5[0.15,1.61]
Subtotal (95% CI) 36 38 i 17.14% 0.49[0.23,1.06]
Total events: 7 (Early enteral nutrition), 15 (Delayed enteral nutrition)
Heterogeneity: Tau?=0; Chi?=0, df=1(P=0.97); 1>=0%
Test for overall effect: Z=1.8(P=0.07)
1.16.2 Early enteral nutrition
Chourdakis 2012 20/34 20/25 —- 61.47% 0.74[0.52,1.04]
Moses 2009 12/29 10/30 — T 21.39% 1.24[0.64,2.42]
Subtotal (95% CI) 63 55 - 82.86% 0.88[0.54,1.44]
Total events: 32 (Early enteral nutrition), 30 (Delayed enteral nutrition)
Heterogeneity: Tau?=0.06; Chi*=1.88, df=1(P=0.17); 1>=46.73%
Test for overall effect: Z=0.51(P=0.61)
Total (95% CI) 99 93 - 100% 0.77[0.55,1.06]
Total events: 39 (Early enteral nutrition), 45 (Delayed enteral nutrition)
Heterogeneity: Tau?=0.01; Chi?=3.35, df=3(P=0.34); 1>=10.33%
Test for overall effect: Z=1.58(P=0.11)
Test for subgroup differences: Chi?>=1.57, df=1 (P=0.21), 1>=36.33%
Favours early enteral nutrition 02 05 1 2 5 Favours delayed enteral nutrition

Comparison 2. Early enteral nutrition with supplemental parenteral nutrition (SPN) compared to delayed enteral

nutrition with SPN for critically ill adults

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Mortality 1 Risk Ratio (IV, Random, 95% Cl) Totals not selected
2 Infectious complications 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)
Early enteral nutrition (within 48 hours) versus delayed enteral nutrition (after 48 hours) with or without supplemental parenteral 55
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
3 Length of ICU stay 1 Mean Difference (IV, Random, 95% Totals not selected
Cl)
4 Duration of mechanical 1 Mean Difference (IV, Random, 95% Totals not selected
ventilation Cl)

Analysis 2.1. Comparison 2 Early enteral nutrition with supplemental parenteral nutrition (SPN)
compared to delayed enteral nutrition with SPN for critically ill adults, Outcome 1 Mortality.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Risk Ratio Risk Ratio
n/N n/N IV, Random, 95% Cl IV, Random, 95% CI
Peck 2004 4/14 5/13 —0—’— 0.74[0.25,2.18]
Favours early enteral 001 0.1 1 10 100 Favours delayed enteral

Analysis 2.2. Comparison 2 Early enteral nutrition with supplemental parenteral nutrition (SPN) compared
to delayed enteral nutrition with SPN for critically ill adults, Outcome 2 Infectious complications.

Study or subgroup Early enteral nutrition Delayed enteral nutriton Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Peck 2004 14 3(2) 13 3(3) t 0[-1.94,1.94]
Favours early enteral ~ -100 -50 0 50 100 Favours delayed enteral

Analysis 2.3. Comparison 2 Early enteral nutrition with supplemental parenteral nutrition (SPN)
compared to delayed enteral nutrition with SPN for critically ill adults, Outcome 3 Length of ICU stay.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
Peck 2004 14 40 (32) 13 37(33) —’-0— 3[-21.55,27.55]
Favours early enteral 100 -50 0 50 100 Favours delayed enteral

Analysis 2.4. Comparison 2 Early enteral nutrition with supplemental parenteral nutrition (SPN) compared
to delayed enteral nutrition with SPN for critically ill adults, Outcome 4 Duration of mechanical ventilation.

Study or subgroup Early enteral nutrition Delayed enteral nutrition Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% CI
Peck 2004 14 32(27) 13 23 (26) —«—o— 9[-10.99,28.99]
. . . .
Favours early enteral ~ -100 -50 0 50 100 Favours delayed enteral

ADDITIONAL TABLES
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Table 1. Infectious complications

Study Participants Events in early Eventsindelayed P value (re- Events included as infectious com-
enteral group enteral group ported by plications
study au-
thors)
Chourdakis 59 28 29 not reported VAP, non-VAP, CNS infection, bacter-
2012 aemia, urinary system infection
(N =34 partici- (N =25 partici-
pants) pants)
Eyer 1993 38 29 14 P <0.05 pneumonia, urinary tract infection,
B o abdominal abscess, wound infec-
(N =19 partici- (N =19 partici- tion, catheter sepsis, bacteraemia,
pants) pants) sinusitis, eye infection
Moses 2009 59 17 eventsin 14 19 eventsin 15 not reported VAP, catheter-related bloodstream

participants

(N =29 partici-
pants)

participants

(N =30 partici-
pants)

infection, urinary tract infection

Acronyms and abbreviations used in this table
CNS: central nervous system; non-VAP: non ventilator-associated pneumonia; VAP: ventilator-associated pneumonia.

Table 2. Pneumonia

Study Definition of events included in the outcome

Chourdakis 2012 VAP and non-VAP (definitions were not reported)

Eyer 1993 Pneumonia was defined as significant growth on sputum culture with < 10 epithelial cells, > 25
leukocytes/HPF on a Gram stain of tracheal secretions and a new infiltrate on chest films, or in-
creased purulent tracheal secretions associated with new fever or elevated WBC (tracheobronchi-
tis).

Hill 2002 Pneumonia definition was not reported.

Moses 2009 VAP was defined as the appearance of a new or progressive pulmonary infiltrate, and any two of
the following: (a) temperature > 38 °C or < 36 °C, (b) WBC count > 10,000 or < 4000/uL, (c) purulent
tracheobronchial secretions. Quantitative endotracheal aspirates with cultures were performed in
patients suspected to have VAP, with = 105 colony-forming units taken as significant.

Nguyen 2008 VAP was defined as the presence of a new or progressive infiltrate with at least two of the following

signs and symptoms: (a) purulent respiratory secretions; (b) fever (body temperature > 38 °C) or hy-
pothermia (body temperature < 35 °C); or (c) leukocytosis (WCB = 10,000/mm?), or leukopenia (to-
tal white blood cell count <4500/mm? or > 15% immature neutrophils, regardless of total peripher-
al WBC count)

Acronyms and abbreviations used in this table
EN: enteral nutrition; HPF: high-power field; non-VAP: non ventilator-associated pneumonia; VAP: ventilator-associated pneumonia; WBC:
white blood cell.
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APPENDICES

Appendix 1. Glossary

Energy: required to sustain the body’s various functions by oxidation (primarily from carbohydrates, fats, and amino acids), yielding the
chemical energy needed to sustain metabolism, nerve transmission, respiration, circulation, and physical work. This term should be used
in preference to calorie. Calorie should only be used in the quantification of energy.

Enteral access device: tube placed directly into the gastrointestinal tract for the delivery of nutrients, drugs, or both.

Enteral nutrition: feeding provided through the gastrointestinal tract via a tube, catheter, or stoma that delivers nutrients distal to the
oral cavity. Enteral nutrition is to be used in preference to enteral feeding.

Food fortification: normal food enriched with specific nutrients, in particular with energy, or proteins, minerals, vitamins, trace elements,
or a combination.

Hypocaloric or underfeeding: an energy administration below 70% of the defined target.
Isocaloric diet or full feeding: an energy administration of approximately the defined target (over 70% of the defined target).

Macronutrient: nutrients that are required in relatively large amounts compared to other nutrients, which can be metabolized to produce
energy (carbohydrates, proteins, fats).

Malnutrition: an acute, subacute, or chronic state of nutrition, in which a combination of varying degrees of overnutrition or
undernutrition, with or without inflammatory activity, have led to a change in body composition and diminished function.

Micronutrient: nutrients present and required in the body in minute quantities compared to macronutrients (e.g. vitamins, trace
elements).

Nutrient: proteins, carbohydrates, lipids, vitamins, minerals, or water.

Nutrition assessment: a comprehensive approach to defining the nutritional state, which uses a combination of: medical, nutritional, and
medication histories; physical examination; anthropometric measurements; and laboratory data.

Nutrition screening: a process to identify an individual who may be malnourished or at risk of malnutrition, to determine if a
comprehensive nutrition assessment is indicated.

Nutrition support or nutrition support therapy: a component of medical treatment that includes the provision of enteral or parenteral
nutrition (or both).

Oral nutritional supplements (ONS): supplementary oral intake of dietary food for special medical purposes in addition to normal food.
ONS are usually liquid, but they are also available in other forms, such as powder, dessert-style, or bars.

Overfeeding: energy administration of 110% above the defined target.

Parenteral nutrition: the intravenous administration of nutrients. Parenteral nutrition is to be used in preference to parenteral feeding.
It could be:

1. central: using a central venous catheter to deliver parenteral nutrition directly into a large-diameter vein, such as the superior vena
cava, adjacent to the right atrium;

2. peripheral: using a narrow gauge peripheral venous cannula to deliver parenteral nutrition into a peripheral vein, usually in the forearm.

Supplemental parenteral nutrition (SPN): parenteral nutrition combined with enteral nutrition, for example when enteral nutrition alone
is unlikely to meet the target nutritional goals.

These definitions are based on ASPEN 2015, ASPEN 2016, and Lochs 2006.

Appendix 2. Electronic searches
CENTRAL; 2019, Issue 4 in the Cochrane Library (searched April 2019)

#1 MeSH descriptor: [Enteral Nutrition] explode all trees

#2 MeSH descriptor: [Nutritional Support] explode all trees
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#3 (enteral next nutrition*):TI,AB,KW

#4 (enteral next feed*):TI,AB,KW

#5 (tube next feed*):TI,AB,KW

#6 (nutritional next support):TI,AB,KW
#7 (nutrition next support):TI,AB,KW
#8 nasogastric:TI,AB,KW

#9 nasoenteral:TI,AB,KW

#10 (percutaneous next tube*):TI,AB,KW
#11 (oral next feed*):TI,AB,KW

#12 (sip next feed*):TI,AB,KW

#13 (tube next feed*):TI,AB,KW

#14 (gastrostomy next tube*):TI,AB,KW
#15 (jejunostomy next tube*):TI,AB,KW
#16 (gastric next feed*):TI,AB,KW

#17 (Nutrition next Enteral):TI,AB,KW
#18 (Artificial next Feeding):TI,AB,KW
#19 (feeding next tube*):TI,AB,KW

#20 (enteral next formula):TI,AB,KW

#21#1 OR#2 OR#3 OR#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19
OR #20

#22 MeSH descriptor: [Time-to-Treatment] explode all trees
#23 MeSH descriptor: [Time Factors] explode all trees
#24 early:TI,AB,KW

#25 earlier:TI,AB,KW

#26 late:TI,AB,KW

#27 later*:TI,AB,KW

#28 delay*:TI,AB,KW

#29 time:T1,AB,KW

#30 timely:TI,AB,KW

#31 timing:TI,AB,KW

#32 hour:TIL,AB,KW

#33 hours:TI,AB,KW

#34 soon:TI,AB,KW

#35 sooner:TI,LAB,KW

#36 (window next of next opportunity):TI,AB,KW
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#37 #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36

#38 MeSH descriptor: [Critical Illness] explode all trees

#39 MeSH descriptor: [Critical Care] explode all trees

#40 MeSH descriptor: [Intensive Care Units] explode all trees
#41 (critical* NEAR ll*):TI,AB,KW

#42 (intensive NEAR care):TI,AB,KW

#43 (critical NEAR care):TI,AB,KW

#44 |CU:TI,AB,KW

#45 (head NEAR injur*):TI,AB,KW

#46 #38 OR #39 OR #40 OR #41 OR #42 OR 43 OR #44 OR #45

#47 #21 AND #37 AND #46, in Trials

MEDLINE Ovid ALL (1946 to April 2019)

1 Enteral Nutrition/

2 Nutritional Support/

3 enteral nutrition*.ti,ab,kw.

4 enteral feed*.ti,ab,kw.

5 tube feed™*.ti,ab,kw.

6 nutritional support.ti,ab,kw.
7 nutrition support.ti,ab,kw.

8 nasogastric.ti,ab,kw.

9 nasoenteral.ti,ab,kw.

10 percutaneous tube*.ti,ab,kw.
11 oral feed™ ti,ab,kw.

12 sip feed* ti,ab,kw.

13 tube feed*.ti,ab,kw.

14 gastrostomy tube*.ti,ab,kw.
15 jejunostomy tube*.ti,ab,kw.
16 gastric feed™* ti,ab,kw.

17 Nutrition Enteral.ti,ab,kw.
18 Artificial Feeding.ti,ab,kw.
19 feeding tube*.ti,ab,kw.

20 enteral formula.ti,ab,kw.
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21 0r/1-20

22 Time-to-Treatment/

23 Time factors/

24 early.ti,ab,kw.

25 earlier.ti,ab,kw.

26 late.ti,ab,kw.

27 later*.ti,ab,kw.

28 delay*.ti,ab,kw.

29 time.ti,ab,kw.

30 timely.ti,ab,kw.

31 timing.ti,ab,kw.

32 hour.ti,ab,kw.

33 hours.ti,ab,kw.

34 soon.ti,ab,kw.

35 sooner.ti,ab,kw.

36 window of opportunity.ti,ab,kw.
37 0r/22-36

38 Critical lllness/

39 Critical Care/

40 Intensive Care Units/

41 (critical* adj3ill*).ti,ab,kw.
42 (intensive adj2 care).ti,ab,kw.
43 1CU.ti,ab,kw.

44 ((head or burn) adj3 injur*).ti,ab,kw.
45 (critical adj2 care).ti,ab,kw.
46 or/38-45

47 randomized controlled trial.pt.
48 controlled clinical trial.pt.

49 randomi?ed.ab.

50 placebo.ab.

51 drug therapy.fs.

52 randomly.ab.

53 trial.ab.

54 groups.ab.
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55 or/47-54

56 exp animals/ not humans.sh.

5755 not 56

5821 and 37 and 46 and 57

Embase Ovid (1974 to April 2019)

1 exp enteric feeding/

2 exp nutritional support/
3 enteral nutrition*.ti,ab.
4 enteral feed* ti,ab.

5 tube feed™*.ti,ab.

6 nutritional support.ti,ab.
7 nutrition support.ti,ab.
8 nasogastric.ti,ab.

9 nasoenteral.ti,ab.

10 percutaneous tube*.ti,ab.

11 oral feed™ ti,ab.

12 sip feed* ti,ab.

13 tube feed* ti,ab.

14 gastrostomy tube*.ti,ab.
15 jejunostomy tube* ti,ab.
16 gastric feed* ti,ab.

17 Nutrition Enteral.ti,ab.
18 Artificial Feeding.ti,ab.
19 feeding tube*.ti,ab.

20 enteral formula.ti,ab.

21 0r/1-20

22 exp time factor/

23 early.ti,ab.

24 earlier.ti,ab.

25 late.ti,ab.

26 later*.ti,ab.

27 delay*.ti,ab.
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28 time.ti,ab.

29 timely.ti,ab.

30 timing.ti,ab.

31 hour.ti,ab.

32 hours.ti,ab.

33 soon.ti,ab.

34 sooner.ti,ab.

35 window of opportunity.ti,ab.
36 0r/22-35

37 exp critical illness/

38 exp intensive care/

39 exp intensive care unit/

40 (critical* adj3 ill*).ti,ab.

41 (intensive adj2 care).ti,ab.

42 1CU. ti,ab.

43 (head adj3 injur*).ti,ab.

44 intensive care.ti,ab.

45 critical care.ti,ab.

46 critically ill.ti,ab.

47 or/37-46

48 randomized controlled trial/
49 controlled clinical trial/

50 random*.ti,ab.

51 randomization/

52 intermethod comparison/

53 placebo.ti,ab.

54 (compare or compared or comparison).ti.
55 ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or comparing or comparison)).ab.
56 (open adj label).ti,ab.

57 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.
58 double blind procedure/

59 parallel group$1.ti,ab.

60 (crossover or cross over).ti,ab.

61 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or patient$1 or subject$1 or partici-
pant$1)).ti,ab.
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62 (assigned or allocated).ti,ab.
63 (controlled adj7 (study or design or trial)).ti,ab.

64 (volunteer or volunteers).ti,ab.

65 trial.ti.
66 or/48-65

67 21 and 36 and 47 and 66

CINAHL EBSCO (1982 to April 2019)

S1 MM "Enteral Nutrition"
S2 MM "Enteral Nutrition"
S3 MM "Nutritional Support"
S4 TX "enteral nutrition*"
S5 TX "enteral feed*"

S6 TX "tube feed*"

S7 TX "nutritional support"
S8 TX "nutrition support"
S9 TX nasogastric

$10 TX nasoenteral

S11 TX "percutaneous tube*"
S12 TX "oral feed*"

S13 TX "sip feed™"

S14 TX "tube feed*"

*11

S15 TX "gastrostomy tube
$16 TX "jejunostomy tube*"
S17 TX "gastric feed*"

S18 TX "Nutrition Enteral"
$19 TX "Artificial Feeding"

S20 TX "feeding tube*"

S21S10RS2ORS3ORS40ORS50RS60RS7ORS80RS9ORS100RS110RS120RS130RS14 ORS150RS16 ORS17 ORS18 OR

S19 ORS20
S22 MM "Time Factors"
S23 TX early

S24 TX earlier
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S25 TX late

S26 TX later*

S27 TX delay*

S28 TX time

$29 TX timely

S30 TX timing

$31 TX hour

$32 TX hours

S33 TX soon

S34 TX sooner

S35 TX "window of opportunity"

S$36 S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35
S37 MM "Critical lllness"

S38 MH "Intensive Care Units+"

S39 MH "Critical Care+"

S40 TX (critical* N3 ill*)

S41 TX (intensive N2 care)

S42 TXICU

S43 TX (head N3 injur*)

S44 TX "intensive care"

S45 TX "critical care”

S46 TX "critically ill"

S47 S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR S45 OR S46
S48 MH "Clinical Trials"

S49 TX trial

S50 TX "single-blind*"

S51 TX "double-blind*"

S52 TX "treatment as usual"

S53 TX randomly

S54 S48 OR S49 OR S50 OR S51 OR S52 OR S53

S55 521 AND S36 AND S47 AND S54

I1S1 Web of Science includes: Web of Science (1945 to April 2019); BIOSIS Previews (1926 to April 2019); MEDLINE (1950 to April
2019)
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#1 TS=("Enteral Nutrition" OR "Nutritional Support" OR "enteral feed*")

(
#2 TS=(early OR earlier OR late OR later)
(

#3 TS=("Critical Care" OR ICU OR "Intensive Care Unit*")

#4 TS=(randomly OR randomised OR randomized OR "random allocat*" OR RCT OR CCT OR "double blind*" OR "single blind*" OR

"double blind*" OR "single blind*")
#5 #4 AND #3 AND #2 AND #1

Appendix 3. Study selection form

Review title or ID

Study ID (surname of first author and year first full report of study was published)

Report ID

Report ID of other reports of this study including errata or retractions

Notes:

General information

Date form completed (dd/mm/yyyy)

Name/ID of person extracting data

Reference citation

Study author contact details

Publication type (e.g. full report, abstract, letter)

Journal/conference proceedings

Single centre/multicentre

Notes:

Study eligibility

Study charac-  Eligibility criteria Eligibility criteria met? Location in
teristics text or source
Yes No Unclear
Type of study Randomized controlled trial
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(Continued)

Participants

Adults (aged 18 years or older) admitted to
ICU

Types of inter-
vention

Enteral nutrition starting within 48 hours af-
ter initial injury or ICU admission, with or
without SPN

Types of com-
parison

Enteral nutrition administered later than 48
hours after injury or ICU admission, with or
without SPN

Types of out-
come mea-
sures

1. Mortality (measured in-hospital within 30
days, within 90 days, and within 180 days)

2. Infectious complications, independent of
specific site (as defined in each of the includ-
ed studies)

3. Feed intolerance or gastrointestinal com-
plications: vomiting, diarrhoea, high gastric
residual volume, or gastrointestinal bleed-
ing

4.1CU mortality

5. Length of ICU stay

6. Hospital length of stay

7. Duration of mechanical ventilation in days
(follow-up from the day of starting mechani-
cal ventilation (invasive or non-invasive) un-
til discontinued)

8. Weaning failure (the re-initiation of me-
chanical ventilation after discontinuation, or
the requirement for protracted mechanical
ventilation)

9.Pneumonia (follow-up from time of en-
rolment in the study until enteral nutrition
is discontinued, participant death, or dis-
charge from ICU)

INCLUDE

EXCLUDE

Reason for ex-
clusion

Notes:

DO NOT PROCEED IF STUDY EXCLUDED FROM REVIEW

Appendix 4. Data extraction form

Characteristics of included studies
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Methods Descriptions as stated in report/paper

text or source

Aim of study

Study design

Methods of recruitment

Inclusion/exclusion criteria for participation
in study

Unit of allocation

Study start date

Study end date

Randomization method

Sequence generation

Allocation concealment method

Blinded Yes

No

Blinding method

Duration of participation (from recruitment
to last follow-up)

Total number of intervention groups

Ethical approval needed/obtained for study  Yes

No

Unclear

Notes:

Participants

Description

Population description

Number

Setting

Total N° randomized

Number allocated to each intervention group (no. of individuals)

Baseline imbalances

Early enteral nutrition (within 48 hours) versus delayed enteral nutrition (after 48 hours) with or without supplemental parenteral

nutrition in critically ill adults (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

68



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

(Continued)

Withdrawals and exclusions (if not provided below by outcome)

Age (mean, median, range, etc.)

Male sex (N°/%)

Disease status/type, etc.

Score severity of illness at ICU admission (APACHE I,

SAPS, SOFA, etc.)

Co-morbidities

Sepsis (N°/%)

Weight (kg)

BMI (kg/m?)

Nutritional evaluation (NRS-2002; MUST; MNA; SGA or other)

Interventions

N° of arms

Intervention type

Intervention timing

Route of EN administration

Mean REE (kcal/day)

Mean energy delivered/day (kcal/day or cal/kg)

Mean enterally delivered energy/day (kcal/day or cal/kg)

Mean parenterally delivered energy/day (kcal/day or cal/kg)

Daily mean blood glucose (mg/dL)

Mean protein delivered/day (g/day or g/kg)

Mean daily energy balance (kcal)

Cumulative energy balance (kcal)

Duration

Assessed

Length of follow-up
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(BMI: body mass index; NRS-2002: nutritional risk screening; MUST: malnutrition universal screening tool; SGA: subjective global
assessment; APACHE: acute physiology and chronic health evaluation; SAPS: simplified acute physiology score; SOFA: sequential organ
failure assessment; REE: resting energy expenditure; kcal: kilocalories)

Outcomes Information available in pa-
per
Outcome 1 Yes/No

Mortality (measured in hospital within 30 days, within 90 days, and within 180 days)

Outcome 2 Yes/No

Infectious complications, independent of specific site

Outcome 3 Yes/No

Feed intolerance or gastrointestinal complications: vomiting, diarrhoea, high gastric residual vol-
ume, or gastrointestinal bleeding

Outcome 4 Yes/No
ICU mortality
Outcome 5 Yes/No

Length of ICU stay

Outcome 6 Yes/No

Hospital length of stay

Outcome 7 Yes/No

Duration of mechanical ventilation in days

Outcome 8 Yes/No

Weaning failure

Outcome 9 Yes/No

Pneumonia

Other outcome

For continuous data

Outcomes Intervention Control group Details if outcome
group only described in
text
N/Mean N/Mean (SD)
(sp)
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(Continued)

Outcome 5. Length of ICU stay in days

Outcome 6. Length of hospital stay in days

Outcome 7. Duration of mechanical ventilation in days

Other outcome

Other information that you feel is relevant to the results

For dichotomous data

Outcomes Intervention Control group Details if outcome
group only described in
text
N/Mean (SD) N/Mean (SD)

Outcome 1. Mortality (measured in-hospital within 30 days,
within 90 days, and within 180 days)

Outcome 2. Infectious complications, independent of specific
site

Outcome 3. Feed intolerance or gastrointestinal complications:
vomiting, diarrhoea, high gastric residual volume, or gastroin-
testinal bleeding

Outcome 4. ICU mortality

Outcome 8. Weaning failure

Outcome 9. Pneumonia

Other outcome

Other information that you feel is relevant to the results

Results data

Number of participants allocated to each treatment arm

Number who received each treatment arm

Number who did not receive intended treatment and why

Number followed up

Number lost to follow-up and why
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(Continued)

Number included in the final analysis

Analysis

Method

Sample size details

Reported effect size

Authors conclusions

Funding source

Reviewer comments

'Risk of bias' assessment

Domain Support for judge- Judgement
ment

Random sequence generation Low
Was the allocation sequence adequately generated? High

Unclear
Allocation concealment Low
Was allocation adequately concealed? High

Unclear
Blinding of participants and personnel Low
Was knowledge of the allocated intervention adequately prevented during the High
study?

Unclear
Blinding of outcome assessment Low
Was knowledge of the allocated intervention adequately prevented during the High
study?

Unclear
Incomplete outcome data Low
Were incomplete outcome data adequately addressed? State whether attrition High
and exclusions were reported, the numbers in each intervention group (com-
pared with total randomized participants), and reasons Unclear
Selective outcome reporting Low
Are reports of the study free of suggestion of selective outcome reporting? High

Unclear
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(Continued)
Other bias Low
Role of possible conflicts of interest for study authors High

Unclear

Appendix 5. Assessment of risk of bias in included studies
Random sequence generation

We considered that there was a low risk of bias for allocation sequence generation when it was generated by a computer or a random
number table algorithm, coin tossing, shuffling cards, envelopes, throwing dice, drawing lots, or minimisation (it may be implemented
without a random element and this is considered to be equivalent to being random).

Allocation concealment

We considered that there was a low risk of bias for allocation concealment when the participant recruiters and investigators enrolling
participants were unable to anticipate the treatment assignment. Adequate methods included a central allocation system (including
telephone, web-based, and pharmacy-controlled randomization), sequentially numbered drug containers of identical appearance, or
sequentially numbered opaque or sealed envelopes.

Blinding of participants and personnel

We described the methods used, if any, by each included study to blind study participants and personnel from knowing which intervention
a participant received. We judged studies at low risk of bias if they were blinded, or if we judge that the lack of blinding could not have
affected the results, which could be plausible in the context of our systematic review, when, for example, the patients were comatose.

Blinding of outcome assessment

We separately assessed blinding for different outcomes or classes of outcomes. We judged studies to be at low risk of bias if they were
blinded, or if we judged that the lack of blinding could not have affected the results.

Incomplete outcome data

We considered that there was a low risk of bias for incomplete outcome data if any of the following criteria were fulfilled: no missing
outcome data; the reasons for missing outcome data were unlikely to be related to true outcome (for survival data, censoring was unlikely to
introduce bias); missing outcome data were balanced in numbers across intervention groups, with similar reasons for missing data across
groups; for dichotomous outcome data, the proportion of missing outcomes compared with the observed event risk was not enough to
have a clinically relevantimpact on the intervention effect estimate; for continuous outcome data, the plausible effect size (mean difference
or standardised mean difference) among missing outcomes was not enough to have a clinically relevant impact on the observed effect size
or missing data were imputed using appropriate methods.

Selective outcome reporting

We considered that there was a low risk of selective reporting bias if any one of the following criteria were fulfilled: the study protocol
was available and all of the study's prespecified (primary and secondary) outcomes that were of interest for the systematic review were
reported in the prespecified way; or when the study protocol was not available, but it was clear that the published reports included all
expected outcomes, including those that were prespecified (convincing text of this nature may be uncommon).

Other bias

We described any important concerns we had about other possible sources of bias (baseline imbalance, sponsorship bias, confirmation
bias, bias of the presentation data, etc.) for each included study. We considered that there was a low risk of bias if the trial appeared to be
free of other components that could put it at risk of bias. We considered that there was an unclear risk if the trial may or may not have been
free of other components that could put it at risk of bias. We considered that there was a high risk of bias if there were other factors in the
trial that could put it at risk of bias, e.g. academic fraud, industry involvement, or extreme baseline imbalance.

WHAT'S NEW

Date Event Description
14 November 2019 Amended Figure 1 updated to improve view
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We made the following changes from the published Cochrane Review protocol (Fuentes Padilla 2016).

1.

The title "Early versus delayed enteral nutrition support for critically ill adults" was changed to "Early enteral nutrition (within 48 hours)
versus delayed enteral nutrition (after 48 hours) with or without supplemental parenteral nutrition in critically ill adults", in order to
accurately reflect the review question.

. In the Types of studies section, we made explicit that we would exclude cross-over trials, as they are unsuitable for the comparisons

conducted in the review.

. According to the available source of database searches, we changed the start date of the search for Embase Ovid (1966 to 1974), and

ISI Web of Science (1973 to 1945).

. For Types of outcome measures, we redefined the outcome 'mortality’ to avoid the potential heterogeneity of follow-up times among

the included studies. We modified the outcome 'mortality' (at the end of the follow-up) to 'mortality' (measured: in hospital within 30
days, within 90 days, and within 180 days). For the outcome 'infectious complications' and 'pneumonia’, we clarified that we collected
information on tallies of infectious complications and pneumonia, as well as on the risk of infectious complications and pneumonia.

. In the Assessment of risk of bias in included studies section, we removed the sentences: "We will consider a study as having a low

risk of bias if all domains except blinding of participants or personnel are assessed as low risk. Given the difficulties of blinding the
intervention, and the fact that the most outcomes in the review are objective, we consider that any risk of bias in this dimension will
not have an impact on the results and thus should not be considered in the assessment of overall risk of bias for the studies. We will
consider a trial as having a high risk of bias if we assess one or more domains as high risk. We will consider a trial to have an unclear risk
of bias if one or more domains are unclear". The aforementioned was removed in order to avoid a summary of the overall risk of bias
of a review as a whole, following the recommendations of Higgins 2011.

In the Measures of treatment effect section, we added that: "For count variables collecting the number of events, we had intended to
calculate rate ratios with 95% CI to combine trials that measure the same outcome (infectious complications and pneumonia)". The
aforementioned was added to clarify the results.

In the Unit of analysis issues section, we added that: "No cluster trials were included, and therefore, no adjustment was necessary
for clustering. If cluster trials are included in the future, we will use the analytical methods described by the Cochrane Handbook for
Systematic Reviews of Interventions".

In the Data synthesis section, we clarified that: "We pooled the treatment effect measures across studies with the generic inverse
variance method in all cases, based on the DerSimonian and Laird method (DerSimonian 1986). We assumed that there would be clinical
heterogeneity due to the diversity of the patients, therefore, we used random-effects models throughout". This did not change any of
our results in terms of statistical significance.

As we explained before, we did not use the overall risk of bias of the included studies. By the aforementioned, we amended the
Sensitivity analysis to: "We planned to perform sensitivity analyses, excluding all the studies that we judged at high or unclear risk of
selection and performance risk of bias, as determined with the Cochrane tool for assessing risk of bias (Higgins 2011). We aimed to
perform sensitivity analyses on primary outcomes".
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