Nutrition Support in Mechanically Ventilated, Critically Ill Adult Patients – study
protocol for systematic reviews and meta-analyses
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Structured Abstract
Objective:
To develop and maintain evidence-based systematic reviews for nutrition support (i.e.
enteral and parenteral nutrition) in mechanically ventilated critically ill adults.
Methods:
The following interventions will be systematically reviewed for inclusion: enteral
nutrition (EN) vs. parenteral nutrition (PN); early vs. late EN; dose of EN; composition
of EN (immune-enhancing additives, carbohydrate, lipids, protein/peptides, pH &
fibre); strategies to optimize delivery of EN and minimize risks (i.e. feeding protocols,
rate of advancement, checking residuals, use of bedside algorithms, motility agents,
small bowel vs. gastric feedings, elevation of head of the bed, closed delivery
systems, pre/pro/synbiotics, bolus administration, gastrostomy vs. nasogastric
feedings, fasting); enteral nutrition in combination with supplemental PN; use of PN
vs. standard care in patients with an intact GI tract; dose of PN and composition of
PN (protein, carbohydrates, intravenous lipids, additives, vitamins, trace elements,
immune enhancing substances) and the use of intensive insulin therapy.
Outcomes:
The outcomes considered are mortality (ICU, hospital, and long term), length of stay
(ICU and hospital), duration of mechanical ventilation, functional measures, quality of
life, and specific complications.
Evidence:
We will systematically search Medline, CINAHL (Cumulative Index to Nursing and
Allied Health Literature), Embase, the Cochrane Database of Systematic Reviews
(CDSR) and the Cochrane Central Register of Controlled Trials (CENTRAL) to
identify randomized controlled trials (RCT) or systematic reviews of randomized trials
that evaluated any form of nutrition support in critically ill adults. We will also search
reference lists of included studies and personal files, considering all articles
published or unpublished available by August 2018. Each included study will be
critically appraised in duplicate using a standard scoring system.
Values:
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For each intervention, we will consider the validity of the randomized trials and/or
meta-analyses, the effect size and its associated confidence intervals, the
homogeneity of trial results, safety, feasibility, and the economic consequences. The
context for discussion will be mechanically ventilated patients in Canadian ICUs.
Benefits, Harms, and Costs:
The major potential benefit from publishing these findings will be improved clinical
outcomes of critically ill patients (reduced mortality and ICU stay). Potential harms of
implementing these findings include increased complications and costs related to the
suggested interventions.
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Introduction
In critically ill patients malnutrition is associated with impaired immune function,
impaired ventilatory drive and weakened respiratory muscles leading to prolonged
ventilatory dependence and increased infectious morbidity and mortality (1).
Malnutrition is prevalent in ICU patients, has been reported as being as high as 40 %,
and is associated with poor patient outcomes (2).
The benefits of nutrition support in the critically ill include improved wound healing, a
decreased catabolic response to injury, improved gastrointestinal structure and
function, and improved clinical outcomes including a reduction in complication rates
and length of stay with accompanying cost savings (3). However, nutrition support is
not without adverse effects or risks. Early enteral nutrition can be associated with
high gastric residual volumes, bacterial colonization of the stomach, and an
increased risk of aspiration pneumonia (4,5). Parenteral nutrition has been
associated with gut mucosal atrophy, overfeeding, hyperglycemia, an increased risk
of infectious complications and increased mortality in critically ill patients (6). Both
forms of nutrition support can increase health care costs and workloads of care
providers.
Despite the widespread use of nutrition support, many areas in clinical practice
remain controversial. Variation in nutrition support practices in ICUs throughout the
world are widely reported. The use of nutrition support in ICUs has been shown to
vary from 14 to 67 % of all patients in the ICU (7,8,9,10,11). Recent surveys report
the use of PN ranging from 12% to 71 % and the use of enteral nutrition ranging
between 33 to 92% of patients receiving nutrition support in the ICU (7-11). These
survey data highlight the tremendous opportunity to improve the practice of nutrition
in ICU settings. As a first step, clinical practice guidelines aim to set the standard of
what ‘ought’ to be done in the clinical setting.
Over the past two decades, several guidelines have been developed to help ICU
practitioners make decisions and implement strategies regarding their patients’
nutrition care in the ICU (12-16). However, there remain differences between these
guidelines, which leaves practitioners unclear of what best practice is and reveals the
need for research to continue in the area of critical care nutrition (17,18). One thing
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that should be ‘in common’ with all these guidelines is the body of evidence that
contributes to the CPGs.
That body of evidence continues to evolve over time and guideline developers are
slow to update their guidelines based on the evolving evidence. We aim to
continually review of new evidence in the area of critical care nutrition to facilitate
more up-to-date and scientifically sound nutrition guidelines in the adult critical care
setting. This protocol describes the methods used to develop our systematic reviews
and the summaries of evidence that emerged.
Methods
This study protocol details the methodology applied for the systematic reviews in
2018 and beyond.
Search methods for identification of studies
To locate relevant articles to be included,, five electronic databases (Medline,
CINAHL, Embase, CDSR, and CENTRAL) were searched. Detailed search strategies
will be developed, the search terms will include: nutritional support or dietary
supplementation or enteral nutrition or parenteral nutrition or peripheral parenteral
nutrition or total parenteral nutrition or nutritional support team or nutritional
requirements or nutritional assessment or parenteral nutrition solutions and critical
care or critical illness or intensive care units. The searches will span from 1980 until
August 2018. In addition, personal files, relevant review articles and reference lists of
matching studies will be searched for additional studies. There were no language
restrictions on included studies. Unpublished manuscripts will be included in the
review process; however, data reported as abstracts only will be excluded.
Study selection criteria
Studies were selected for inclusion in the review process if they met the following
criteria:
Study design: randomized clinical trials or meta-analysis of randomized controlled
trials. When treatment allocation was not truly random, such as assigning a treatment
intervention based on day of admission or month of service (pseudo-randomized
trials), these trials were excluded).
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Population: mechanically ventilated, critically ill adult patients (elective surgery
patients were excluded). For the purpose of this review process, we defined a
critically ill patient as a patient cared for in an intensive care unit (ICU) environment
who had urgent or life threatening complications (high baseline mortality rate) to
distinguish them from patients with elective surgery who also are cared for in some
ICU’s but have a low baseline mortality rate (< 5 %).
Intervention: any form of enteral nutrition (EN) or parenteral nutrition (PN) or IV
nutrients
Outcome: mortality (ICU, hospital, long term), length of stay, length of mechanical
ventilation, quality of life, physical outcomes, complications and cost. Studies with
only surrogate outcomes will be excluded.
Selection of studies
Two review authors [CB, ML] will independently screen titles and abstracts for
inclusion of all the potential studies we identify as a result of the search and code
them as 'retrieve' (eligible or potentially eligible/unclear) or 'do not retrieve'. If there
are any disagreements, a third author will be asked to arbitrate (DH). We will retrieve
the full-text study reports/publication and two review authors [or more; initials here]
will independently screen the full-text and identify studies for inclusion, and identify
and record reasons for exclusion of the ineligible studies. We will resolve any
disagreement through discussion or, if required, we will consult a third person [DH].
We will identify and exclude duplicates and collate multiple reports of the same study
so that each study rather than each report is the unit of interest in the review. We will
record the selection process in sufficient detail to complete a PRISMA flow diagram
and 'Characteristics of excluded studies' table.
Based on the above search and study selection criteria, the included articles cover
the range of topics listed on https://www.criticalcarenutrition.com. Practical aspects of
tube placement and management for EN and catheter placement for PN are beyond
the scope of these systematic reviews.
Data extraction and management
The panel agreed to review all randomized controlled trials and the most recent
meta-analyses for all topics. Each randomized trial will be critically appraised
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independently by each member of a pair of reviewers according to an explicit
procedure. Appraisers will be given instructions on how to appraise studies. For each
trial the following descriptors will be abstracted: intervention, study population, nature
of allocation, co-interventions, exclusions after randomization, double-blinding, event
rates, relative risk, and other outcomes. Authors of primary studies will be contacted
for supplementary information or clarification, if necessary.
Assessment of risk of bias in included studies
Clinical trials will be assigned “level 1” if randomization was concealed, outcome
adjudication was blinded, and an intention to treat analysis was performed. Trials will
be assigned “level 2” if any one of the above characteristics was unfulfilled.
Measures of treatment effect
We will undertake meta-analyses only where this is meaningful i.e. if the treatments,
participants and the underlying clinical question are similar enough for pooling to
make sense. The common risk ratios and their confidence intervals were estimated
using the random effects model of DerSimonian and Laird (19) as implemented in
RevMan 4.1 (20). We considered P<0.20 to be supportive of a trend and P<0.05 to
be statistically significant. We will analyse dichotomous data as odds ratios or risk
ratios with 95% confidence intervals and continuous data as mean difference or
standardised mean difference (for outcomes applying different scales) with 95%
confidence intervals. We will enter data presented as a scale with a consistent
direction of effect. We will narratively describe skewed data reported as medians and
interquartile ranges.
For each meta-analysis included in the review process, the following descriptors will
be abstracted: intervention, number of trials, population selection criteria, search
strategy, independent validity assessment, method of pooling results, assessment of
homogeneity, pooled event rates, and other outcomes. Patients’ perspectives will
most probably not be elicited due to the inability of most critically ill patients to
engage in discussions about their nutrition.
Two review authors [CB, ML] will independently extract outcome data from included
studies. We will resolve disagreements by consensus or by involving a third person
[DH]. One review author [ML] will transfer data into the Review Manager (RevMan
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2014) file. We will double-check that data is entered correctly by comparing the data
presented in the systematic review with the data extraction form. A second review
author [CB] will spot-check study characteristics for accuracy against the trial report.
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