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Practical strategies to implement the ESPNIC Nutrition Clinical
Recommendations into PICU practice

Abstract

Background: The European Society of Pediatric and Neonatal Intensive Care (ESPNIC) published 32
clinical recommendations around supporting nutrition in critically ill children following an extensive
review of the literature online in January 2020. The challenge now is to engage with paediatric

intensive care unit teams to implement these into their practice.

Objective: This practical implementation guide uses a recognised implementation model to guide
pediatric intensive care professionals to implement these evidence-based clinical recommendations

into clinical practice.

Results and conclusions: We use the Pronovost implementation of evidence into practice model to
provide a practical framework with associated documents to facilitate PICU healthcare professional’s
implementation of these clinical recommendations into PICU practice. The paper is structured
around the four steps in this model: summarising the evidence, identifying local barriers to
implementation, measuring performance and ensuring all patients receive the intervention and
useful checklists for implementation and compliance monitoring are provided, in addition to tables
outlining key professional roles and responsibilities around nutrition in the paediatric Intensive care

Unit.
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Introduction

The European Society of Pediatric and Neonatal Intensive Care (ESPNIC) undertook an evidence
synthesis of commonly asked clinical questions and produced clinical recommendations for nutrition
practice in critically ill children in 2020 [1]. The challenge now is to implement these into clinical
Paediatric Intensive Care Unit (PICU) practice. Research demonstrates that many clinical guidelines
are never implemented into practice or there are significant delays in doing so [2]. Guidelines are in
themselves supposed to reduce the gap between research evidence and the application of this
evidence into clinical practice. Yet even guidelines are not always adequately implemented. Multiple
factors contribute to this problem related to several domains such as guideline factors, professional
factors (e.g. lack of knowledge, time), organisational factors and clinicians lack of time and skill in
effectively implementing a change into practice [2]. Implementation models or frameworks have
been developed to aid clinicians in implementing evidence into practice, but they are not always

used [3].

To facilitate the implementation of the ESPNIC Nutrition Clinical guidelines we propose to use a
recognised implementing framework, Pronovost 2008 [4]. This paper, utilising this framework,
provides specific guidance and documents to assist all healthcare professionals involved: physicians,
nurses, dietitians and pharmacists in implementing the ESPNIC 2020 clinical recommendations into
PICUs. The paper will highlight the different professionals’ roles and responsibilities in this

implementation process, as effective implementation must be an interdisciplinary process.

The implementation into practice model and process

Considerable effect has been expended over the last decades in healthcare, and in the field of critical
care, to facilitate the translating for research findings into practice [5,6]. Evidence of this change

were seen as evidence-based guidelines, bundles and protocols, which were developed and



disseminated to enable the process of change. However, this has not directly changed practice.
Changing clinical practice is challenging, and not limited to healthcare professionals (changing
behaviour), but also often requires change to organisational processes and technology-based
interventions like clinical decision support [7]. Effective implementation of the current nutrition
recommendations in PICUs requires a systematic approach with good preparation and planning.
There is no ‘one size fits all’ solution for implementation into all the PICUs across the world, but
general principles can be followed. For a successful implementation, the process, should be guided
by an implementation process model [8]. Several crucial elements for the successful use of models
and frameworks have been identified [9]. Firstly, it is important to consider the complexity of the
guideline or intervention in relation to the usual patient care in changing routines in clinical practice.
Numerous factors can hinder or facilitate the implementation. A well-planned approach to identify
these is helpful. Next, specific attention should be given to the guideline or intervention itself, e.g.
the level of evidence and general attractiveness of the product. In preparing the change process
attention must be paid to the resources and practical aspects of the implementation (e.g. sufficient
expertise). Furthermore, the key stakeholders should be identified, and the target group of
professionals, or care providers should be well informed and motivated. Finally, understanding
measures of performance in relation to guideline implementation is vital for monitoring the
improvement. Only, in this way you can identify if the implementation was successful. Matching
specific implementation strategies with the identified barriers and facilitators and considering the
development of multiple implementation interventions (activities) is extremely helpful. Newer
taxonomies like the Expert Recommendations for Implementing Change (ERIC) [10] and the

behaviour change technique taxonomy [11] can assist this.

For the implementation of the ESPNIC Nutritional support for children during critical illness
recommendations, we chose the Translating evidence into practice: a model for large scale
knowledge translation [4,12]. This model has been successfully used in several large-scale
implementations in the intensive care units, for example reduction of catheter related blood stream
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infections in intensive care units, and thus staff are familiar with it [13]. Many of the previously
described crucial steps, summarizing the evidence, identification of barriers, measuring the
performance, stakeholders and the process of implementation are in this model, and it highlights the

importance of the development and selection of the implementation strategy.

Step 1 summarising the evidence

In 2020, a multidisciplinary group of the Nutrition section in ESPNIC published 32 clinical
recommendations around supporting nutrition in critically ill children [1]. The group generated 15
commonly asked clinical questions around different aspects of nutrition in critically ill children. A
systematic literature search was conducted, and the evidence graded using the Scottish
Intercollegiate Guidelines Network (SIGN) grading system.[14] Meta-analyses were conducted
where possible, and clinical recommendations were generated which were voted on. This was
defined as strong consensus (>95% agreement) and consensus (>75% agreement). The 15 clinical
guestions involved a review of 7261 abstracts, and of these 142 publications were relevant to
develop 32 recommendations. Strong consensus was achieved in 21 (66%) and consensus in 11
(34%) of the recommendations. Only 11 meta-analyses could be performed on 5 questions. The

ESPNIC recommendations have done this step.

Step 2 Identify local barriers to implementation

The next step before beginning this process in your unit is to form a multidisciplinary
implementation group in your unit including nurses, physicians, dietitians and pharmacists. This
cannot be done by physicians or dietitians alone. Then begin to identify local barriers to
implementation. There are freely available ESPNIC tools allowing you to assess the barriers to
delivering adequate enteral nutrition (EN) on your PICU and these are available in 10 common
languages and should be completed by as many PICU staff (nurses, physicians, dietitians) as possible

https://espnic-online.org/News/Latest-News/Survey-to-identify-the-barriers-to-deliver-enteral-
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nutrition. [15] The analysis of the results of this exercise should be undertaken by the
implementation group to consider the barriers you need to focus on in your PICU as provide a
baseline against which to assess how effective the process is. A suggested checklist is provided for
each of the ESPNIC recommendations and the factors to consider regarding equipment, staff skills
and expertise, guidance available (Electronic Supplementary File 1). As a group, you should
consider whether you can implement all the recommendations at once or undertake it in a staged

process and then develop an implementation plan with realistic timescale for this process.

Evidence suggests that rewriting your local unit guidelines incorporating the new recommendations
in a manner which fits with the processes in your unit is likely to be most effective [16]. These
guidelines should be short, easily accessible, understandable and easy to follow by bedside staff. If
bedside staff cannot easily access guidelines they will not be followed. Consider at this point how
you are going to educate all the PICU team about new guidance. Every unit will differ in the way they
do this, it may be at induction training, mandatory training, at the bedside or by unit seminars. It is
useful to identify the ‘informal leaders and influencers’ in your unit, these may not be the managers
or chiefs, but are people, that influence others, and if you can get them ‘on board’, others will follow
[17,18]. It is most effective to highlight specific disciplines roles and responsibilities in the

implementation process so immediately staff can see what applied directly to them (Tables 1,2,3)

The bedside nurses’ role is crucial in delivering nutrition in the PICU. The bedside nurse assesses
readiness of the child for the initiation of EN (24 hours a day), often prompts the physician or nurse
practitioner to prescribe feeds (if this is required), prepares and delivers enteral or parenteral
nutrition and assess the child’s ongoing ‘tolerance’ of enteral feeding, and escalates the feed volume
to achieve the target set by the dietitian (Table 1). No other professional is at the child’s bedside
constantly and in this position, thus failing to involve nurses in nutrition protocol development and

implementation are certain to lead to ineffective implementation and poor compliance.
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Physicians also play a major role in nutritional care in PICU. Their role is shared with dietitians,
pharmacists (for parenteral nutrition) and nurses, depending on local organisation and roles within
the country. They should be directly involved in integrating nutritional care into the holistic care of
the critically ill child (Table 2). They are in a position to confirm the indications and potential contra
indications to EN, balance nutrition with fluid goals, ensure that patient is equipped with adequate
feeding access (gastric or post pyloric tube in case of EN or central venous access in case of
parenteral nutrition), and confirm signs of feed intolerance. Ideally, nutrition should be prescribed,
and fluid balance and nutritional goals should be monitored daily to ensure that the patient receives
what is prescribed. Physicians should consider nutrition as an important supportive care that

influences long term outcomes; however improved education is recommended.

Dietitians are also a key professional in optimising nutrition in the critically ill child. Many (but not
all) PICUs have a dedicated PICU dietitian, with an average of 0.4 whole-time equivalent position per
ten beds, which was an independent predictor of optimal enteral protein intake [19,20]. However, as
dietitians are not constantly present in the PICU, in addition to monitoring for adequate nutritional
prescription and delivery (Table 3), they should have a leadership role in nutrition education and
encourage inter-professional practices [21]. They should be proactive in developing strategies to
make the clinical team more aware of nutrition and increase their nutritional knowledge and skills.
In collaboration with others, dietitians should ideally lead the development and implementation of a
nutritional protocol, education on nutrition for healthcare professionals or a nutrition section in the

computerised system (including energy and protein goals, nutrition balance or deficit).

Some staff in any unit will be resistant to change, and it may take considerable time and effort to
influence and persuade these staff. This may be best done personally, as opposed to in a group.
Human nature necessitates that all staff will need reminders when a practice changes, so consider
how best to ‘remind’ staff in your PICU. This might be at the bedside computer (screen savers), in

the staff room or handover over or paper signs at the bedside. Once you have your implementation



plan, with a realistic time frame agreed, and a date to begin when key implementation people in the

group are available you are ready to begin.

Step 3 Measuring performance

Healthcare professionals will not automatically follow new guidelines or processes, human nature
demonstrates that people will often fall back to what they are used to doing, thus measuring how
well the new guidelines are being followed is essential, as well as the outcomes intended by
implementation of the new recommendations. Once you have your plan and have started to
implement this, you will need to consider how you will evaluate the uptake/compliance with clinical
recommendations. The first step is select key performance indicators, against which to evaluate the
effectiveness of your implementation [22,23], alongside the level of adherence that is considered
‘successful’ (Electronic Supplementary File 2). It is recommended to start with 5-8 of the
performance indicators listed first, rather than attempting to address all of these at once, and the
choice of these should be tailored to address specific issues in your unit. Consideration needs to be
given to the frequency of compliance monitoring, who will do this monitoring, when and how they
will do it. Crucially, these results must be feedback to the team, so consider how these results will be
shared with the whole PICU team and specific staff groups. Health records, electronic systems may
need to be altered to reflect the new guidance and make auditing compliance easier. Electronic

supplementary file 2 provides an example audit checklist for guideline compliance.

Step 4 Ensure all patients reliably receive the intervention

The Pronovost implementation model claims this is the most complex stage of the implementation
process [4]. This stage reflects efforts to embed the new recommendations and guidance into the
local PICU systems. This model recommends the four ‘Es’ approach: engage, educate, execute and
evaluate. These have been discussed with some examples and practical considerations. It is
worthwhile stating that during the first weeks of active implementation it is essential that the

implementation group and ‘champions’ are around and available, both for questions, to act as a



reminder and to encourage enforcement. Following this, the proposed framework added another
relevant ‘E’ endure. Endure relates to sustaining the intervention by ensuring it is incorporated into
local systems and local existing quality improvement processes. Measuring the compliance of the
performance indicators over time will ensure sustainability. Normalisation process theory [16]
describes how complex interventions such as this, become ‘normalised’ into usual clinical care
processes and work, and this often takes some time. Using elements of this sociological model,
combined with the Pronovost model allows us to understand and consider some of the dynamic
processes that assist or hinder new interventions becoming embedded into everyday clinical

practice.

Conclusions

This practical implementation paper uses a recognised implementation model to guide paediatric
intensive care professionals in a step by step manner, providing examples of checklists for effective
implementation and highlighting the role of all professional groups in the implementation of these

evidence-based clinical recommendations into clinical practice.
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Figure 1

Strategy for translating evidence into practice.
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Table 3a Suggested nursing implementation responsibilities relating to implementation of
ESPNIC nutrition recommendations (role may vary by unit and country)

At (or within 6 hours of) admission

e Insert gastric feeding tube/confirm correct position

e Record accurate weight and length taken soon after admission

e Some nurses/staff may be trained to undertake more detailed anthropometric
measurements

e Think about starting some enteral feeding (even small trophic amounts) as soon as possible
and prompt the medical teams if an order to start feeds is needed

During the PICU stay

e Ensure regular (minimum twice weekly) weights are taken throughout the child’s PICU stay
and weekly head circumference for children <2 years

e Assess and monitor tolerance of enteral feeding, but do not base decisions solely on gastric
residual volume (gastric aspirate volumes) other factors such as abdominal signs (abdominal
distention and/or pain), vomiting, diarrhoea, presence of bowel sounds should be used.

e Advanced enteral feeding as per unit protocol/guidelines

e Reduce fasting times for procedures to minimal or coordinate child’s car/interventions to try
and cluster multiple procedures at the same time if possible

In general

e Getinvolved in writing and/or implementing unit-based feeding guidelines or if one already
exists, ensure it is followed and make others aware of it and endure the unit protocol is
updated reflecting best current evidence

14




Table 3b Suggested physician implementation responsibilities relating to implementation
of ESPNIC nutrition recommendations (role may vary by unit or country)

Prior to elective PICU admission

e liaise with paediatricians in charge of pre PICU care (elective surgery) to ensure that nutritional status
is assessed, and malnutrition detected to initiate nutritional support prior to surgery and PICU
admission

At (or within 6 hours of) admission

e prescribe early EN but if contraindicated (look for contra indications)

e  Assess nutritional status based on anthropometric measurements obtained at admission, and
recorded prior to PICU admission, understanding the underlying pathophysiology; consider risk of
refeeding syndrome | case of severe undernutrition

e Determine nutritional goals (energy, protein) and prescribe nutrition support accordingly

During the PICU stay

e  Monitor nutrition efficiency (nutritional status monitoring) to limit energy deficit after the acute
phase

e Update nutritional goals based on the child clinical state (stable phase, recovery)

e  Ensure progressive increase of nutrition support to reach determined goals

e Prescribe nutritional support accordingly

e Assess and monitor tolerance of feeding, base this on validated symptoms according to local protocol

e Distinguish feed related intolerance that may require feed discontinuation from non-feed related
intolerance signs that require specific treatments ‘withdrawal syndrome, gut infection, etc.)

e  Reduce fasting times for procedures to minimal or coordinate child’s car/interventions to try and
cluster multiple procedures at the same time if possible

e Monitor fluid balance; try not to compromise nutrition goal achievement while fluid over restricting
critically ill children

At PICU Discharge

e Liaise with paediatricians in charge of post ICU care, so that nutritional status is still monitored, and
nutritional support maintained when required

e Develop collaboration with paediatric wards to enhance awareness of frequent PICU acquired
weakness and nutritional deterioration

In general

e Getinvolved in writing and/or implementing unit-based feeding guidelines or if one already exists,
ensure it is followed and make others aware of it and endure the unit protocol is updated reflecting
best current evidence
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Table 3c Suggested dietitian responsibilities relating to implementation of ESPNIC
nutrition recommendations (role may vary by unit or country)

Within one registered dietitian working day: Complete a full nutritional assessment, using an ABCDE
approach, namely: anthropometry, biochemistry, clinical, dietary and evaluation/ plan.

At (or within 6 hours of) admission

e Anthropometry: Verify nutritional status of patients, completing a thorough nutrition assessment.
Obtain anthropometric measurements, plotting measurements on World Health Organisation/
National growth charts and z-scores to classify and characterise nutrition status.

e  Biochemistry: Review relevant biochemistry relating to organ function.

e  (linical: Characterise the phase of critical illness e.g. acute, stable or recovery in addition to other
clinical factors, which may affect the route of nutrition support and nutritional needs.

e Dietary: If caregivers are present, obtain a recent dietary/feeding history.
Identify outcomes of nutrition support.
Determine nutrition energy and protein goals, using predictive equations for energy (e.g. Schofield
equations).
Confirm enteral feeds have been started.
Review fluid restrictions with physicians and determine the most appropriate type of enteral feed and
route to be used.

e  Evaluation: Complete a regular nutrition care plan review providing nutrition support goals in line
with defined nutrition outcomes.

During the PICU stay

e Anthropometry: Anthropometrical measures should be completed regularly e.g. once per week and
include weight, length, and head circumference for children <2 years and plotted on appropriate
growth charts.

e  Biochemistry: Review relevant biochemistry relating to organ function

e  (linical: Regularly review the phase of critical illness e.g. acute, stable or recovery.

e Dietary: Regularly re-calculate energy and protein goals
If necessary, measure resting energy expenditure using a validated indirect calorimeter, if available.
Check that fasting times for procedures are minimal or that child’s interventions are coordinated to
try and cluster multiple procedures at the same time if possible.
Check that the type of enteral formula is appropriate.
Identify nutrition goals and outcomes of nutrition support.

e  Evaluation: Complete a regular nutrition care plan review providing nutrition support goals in line
with defined nutrition outcomes.
Check the nutritional intake (macro- and micronutrients) received daily by patients including intakes
from medications. Check the daily energy and protein balances and the cumulative balances. In case
of large negative energy and protein deficits, verify the interruptions of enteral nutrition and their
reasons. If the interruptions are not necessary, discuss them with the medical and nursing team.

At PICU Discharge

e Anthropometry: Ensure patients with poor nutritional status receive adequate nutrition support from
appropriate trained health care professionals.

e Biochemistry: Confirm micronutrient status if there is poor growth post-PICU discharge.

e  (Clinical/Dietary: Providing enough macro- and micronutrients to support nutritional rehabilitation
during the recovery period.

e  Evaluation: Complete a regular nutrition care plan review providing nutrition support goals in line
with defined nutrition outcomes. Ensure there is an exit strategy for nutrition support.

16




Electronic Supplementary File 1: Checklist for implementation of ESPNIC Clinical Guidelines around Nutrition

ESPNIC Clinical Equipment and staff skills Staff Tools / other

Recommendations for involved

Nutritional Support in

PICU

1.1 The assessment of No validated nutritional risk scores for | Nurses, Nutritional assessment: Mehta et al 2013 Defining Pediatric
nutritional status is tools for PICU patients dietitians, Malnutrition A Paradigm Shift Toward Etiology-Related
recommended in Nutritional assessment: using physicians Definitions

critically ill children at accurate weight, height and

admission and anthropometry and clear definition of

throughout their PICU undernutrition and overnutrition

admission

1.2 Itis recommended 1. Enough scales for both infants and Dietitians, Place in medical/nursing admission collect and record these
to perform older children? Ideally weighing scales | nurses, measurements

anthropometric
measurements on
admission and regularly
during admission, and
to express these
measurements in z-
scores, including
weight, height/length
mid upper arm
circumference and
head circumference in
young children

integrated to beds

2. Nurses have skill and confidence to
weigh intubated children?

3. Nurses or support staff measure
length accurately

4. Nurses regularly measure head
circumference in children < 4 years

5. Staff have skills and equipment to
undertake anthropometric
measurements?

6. Reference values: national growth
curves, or World Health Organization.
Calculation of nutritional indices (z-
scores)

support staff

Tick box for completion for audit purposes
Do high risk children trigger a referral to dietitian?

Published nurse training program on anthropometry
https://journals.lww.com/pccmijournal/Abstract/2015/03000/A

Training Program for Anthropometric Measurements.23.asp
X

Refer to national growth curves or use WHO: ANTHRO and
ANTHRODplus software (free to download and use on WHO

website)

17
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ESPNIC Clinical Equipment and staff skills Staff Tools / other
Recommendations for involved
Nutritional Support in
PICU
7. Staff have knowledge to interpret
measured values and calculated
nutritional indices
2.1 It is recommended Intubated children (who cannot eat Physicians, Use a simple written protocol to ensure this happens based on
to commence early orally) have feeding tube placed nurses, certain agreed criteria
enteral nutrition within within 4 hours of admission? dietitians Using a protocol can significantly reduce the time to first
24 hours of admission Variable age feeds available on the feeding
unless contraindicated unit?
Newly delivered mothers encouraged
to express and store breast milk?
Are there breast pumps on the unit
and equipment and area for
expressing?
Enough feeding pumps if continuous
feeding used?
Enteral nutrition solutions and infant
formula available on the ward or
rapidly available
2.2 It is recommended Is there a simple feeding algorithm or | All Use a simple written protocol with clear feed advancement
to increase enteral flowchart for your unit? guidance
nutrition in a stepwise Education of staff around the
fashion until goal for flowchart?
delivery is achieved Is this flowchart at each bedside for
using a feeding nur§e§ 'Fo follow? N
orotocol or guideline A dietitian or physician sets energy
goals within 12 hours of admission?
3.1 Early enteral Once hemodynamics stable and All Some PICUs find it useful to use a high-risk abdomen protocol in

nutrition is

serum lactate below an acceptable

these children for feeding
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ESPNIC Clinical Equipment and staff skills Staff Tools / other
Recommendations for involved

Nutritional Support in

PICU

recommended in term level and no obvious gut concerns eg

neonates who are bleeding start trophic enteral feeds

stable on ECLS preferably with breast milk

3.2 Early enteral Once hemodynamics stable and All As above
nutrition is serum lactate within normal range

recommended in and no obvious gut concerns eg

children who are stable bleeding start trophic enteral feeds

on ECLS

3.3 Early enteral Once hemodynamics stable and All As above
nutrition is serum lactate within normal range

recommended in term and no obvious gut concerns eg

neonates who are bleeding start trophic enteral feeds

stable on preferably with breast milk

pharmaceutical

hemodynamic support

3.4 Early enteral Once hemodynamics stable and All As above
nutrition is serum lactate within normal range

recommended in and no obvious gut concerns eg

children who are stable bleeding start trophic enteral feeds

on pharmaceutical

hemodynamic support

3.5 Early enteral All and

nutrition is cardiac

recommended in surgeons
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children after cardiac
surgery
4.1 Enteral nutrition All and Some units prefer to use a high-risk abdomen protocol to feed
should be considered in cardiac these infants
term neonates with surgeons
umbilical arterial
catheters
4.2 Enteral nutrition Start trophic feeing preferably with All and Some units prefer to use a high-risk abdomen protocol to feed
should be considered in breast milk whist ensuring ongoing cardiac these infants
critically ill term monitoring of hemodynamics (pre surgeons
neonates on PGE1 and post ductal saturations), blood
infusion if managed in pressure (especially diastolic BP)
a critical care unit with blood gases (watch lactate) and
. abdomen
adequate observation
and monitoring
5.1 In the acute phase, Start with trophic (permissive Dietitians Link to the recommended energy estimation formula
energy intake provided underfeeding or non-nutritive feeds) | and
to critically ill children with age-appropriate feed or breast physicians https://www.dieteticpocketguide.com/energy requirements_c
should not exceed milk in neonates if available hildren/
resting energy
expenditure
5.2 After the acute Dietitians Link to the recommended energy estimations
phase, energy intake and https://link.springer.com/article/10.1007/s00134-019-05922-5
provided to critically il physicians
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Recommendations for involved

Nutritional Support in

PICU

children should https://www.dieteticpocketguide.com/energy_requirements_c
account for energy hildren/

debt, physical activity,

rehabilitation and

growth

6.1 Measuring resting Is indirect calorimetry possible in your | Dietitians Link to the recommended energy estimations

energy expenditure unit? and https://link.springer.com/article/10.1007/s00134-019-05922-5
using a validated Consider: Which age/weight range physicians

indirect calorimeter does your indirect calorimeter cover?

should be considered Is it validated in pediatrics and PICU?

to guide nutritional

support in critically ill

infants and children

after the acute phase

6.2 Schofield equation Dietitian or physician to use Schofield | Dietitians Link to the recommended energy estimations

(for age and gender equation to estimate energy and https://link.springer.com/article/10.1007/s00134-019-05922-5
and using an accurate requirements in the acute phase physicians

weight) is aiming for no more than 2/3 of this

recommended to target by 72 hours after admission

estimate resting energy

expenditure

7.1 Parenteral glucose Regular monitoring of serum glucose | Dietitians, Recommended PN guidance

provision should be in critically ill children either on blood | pharmacists, ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric
sufficient to avoid gas or glucometer physicians parenteral nutrition: Carbohydrates. Clin Nutr. 2018;37(6 Pt

B):2337-43.
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Nutritional Support in
PICU
hypoglycemia but not https://www.clinicalnutritionjournal.com/article/S0261-
hyperglycemia
7.2 When parenteral Ensure that adequate lipid emulsions | Dietitians, Recommended PN guidance
nutrition is used, are available at your local pharmacy pharmacists, ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric
composite lipid in both individualized compounding physicians parenteral nutrition: Carbohydrates. Clin Nutr. 2018;37(6 Pt
emulsions, with or and in ready to use bags B):2337-43.
without fish oil. should https://www.clinicalnutritionjournal.com/article/S0261-
. ' 5614(18)31166-X/abstract
be considered as the
first-choice treatment
7.3a For critically ill Ensure that enteral nutrition solution | Dietitians
infants and children on with the highest protein/energy ratio | and

enteral nutrition a
minimum enteral
protein intake of 1.5
g/kg/d can be
considered to avoid
negative protein

(of the range available on the market)
is available in your PICU

pharmacists

balance

7.3b There is Dietitians,
insufficient evidence pharmacists,
available to support the physicians

use of additional
protein/amino acid
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PICU

intake during the acute

phase of illness (Strong

consensus)

8.1 Polymeric feeds Ensure HCP are familiar with EN All Short education sessions should be delivered to all HCP
should be considered terminology, and capable of involved in nutrition

as the first choice for differentiating between polymeric,

enteral nutrition in semi elemental and elemental

most critically ill formulas

children, unless there

are contraindications

8.2 Protein and energy- Is the child fluid restricted? Eg after All Nurses should also consider concentrating drug infusions to
dense formulations heart surgery allow for the maximal amount of enteral nutrition to be
may be considered to Fluid balance monitoring mandatory delivered

support achievement in PICU Work with physicians and pharmacists to get these prescribed
of nutritional in a concentrated form and remember to label clearly that it is
requirements in fluid- not standard concentration to avoid drug errors

restricted critically ill

children

8.3 Peptide-based Ensure HCP are familiar with EN All Short education sessions should be delivered to all HCP

formulations may be
considered to improve
tolerance and
progression of enteral
feeding in children for

terminology, and capable of
differentiating between polymeric,
semi elemental (extensively
hydrolysed) and elemental formulas
Ensure semi elemental formulas are
available

involved in nutrition
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whom polymeric
formulations are poorly
tolerated or contra-
indicated

9.1 There is insufficient
evidence to
recommend the use of
pharmaco-nutrition in
critically ill children

Dietitians,
physicians,
pharmacists

10.1 There is no
evidence to suggest
that either continuous
or intermittent/bolus
feeds are superior in
delivering gastric feeds
in critically ill children

Deliver enteral feeds in the way your
unit usually does, based on your
availability of equipment (feeding
pumps) and your registered nurse to

patient staffing ratio

Post pyloric feeding cannot be

administered in bolus

Nurses and
all

Consider the number of feeding pumps available in your unit,
the nurse to patient ratio, the size of the child and their clinical
condition to choose the optimal delivery method

11.1 Gastric feeding is
as safe as post pyloric
feeding in the majority
of critically ill children

Deliver enteral feeds in the way your

unit usually does

All

11.2 Gastric feeding is
not inferior to post

Deliver enteral feeds in the way your

unit usually does

All
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pyloric feeding in most
critically ill children
11.3 Post-pyloric Which and how many staff in your All Link to nurse-led PP tube placement clinical guidelines
feeding can be unit are trained to insert a post- https://www.clinicalguidelines.scot.nhs.uk/ggc-paediatric-
considered for critically pyloric tube? guidelines/ggc-guidelines/intensive-and-critical-care/nurse-led-
ill children at high risk Do you have post-pyloric tubes readily blind-insertion-of-naso-jejunal-tube-in-picu/
of aspiration or available? Or consider using an EMD device to optimise placement
requiring frequent Do you have written guidelines to https://journals.lww.com/pccmijournal/Abstract/2009/03000/S
. help improve insertion success? uccessful placement of postpyloric enteral tubes.8.aspx
fasting for surgery or . . . .
Consider early which fasting are likely
procedures . .
to require frequent fasting eg severe
burns
12.1 Routine Aspirating the gastric tube should only | Nurses and Example feeding protocol for not measuring GRV routinely
measurement of GRV be done to confirm feeding tube all Appendix 1 p. 95
in critically ill children is position by ph. testing — aspirating the https://www.journalslibrary.nihr.ac.uk/hta/hta24230/#/abstra
not recommended whole stomach (GRV) is not necessary ct
to guide feeding, other parameters
should be used to assess ‘feed Define locally “feeding intolerance” and monitor to symptoms
tolerance’ Vomiting, abdominal distension (non-air), abdominal pain,
Education program for nurses may be diarrhea
required
Enteral feeding protocols/flowcharts
may need changing
13.1 There is Do not routinely prescribe prokinetics | Physicians,

insufficient evidence to
support the use of
prokinetics in critically

pharmacists
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ill children to improve
gastric emptying and
feed tolerance
14.1 Withholding Physicians,
parenteral nutrition for pharmacists,
up to one week can be dietitians
considered in critically
ill term neonates and
children, independent
of nutritional status,
while providing
micronutrients
15.1 Enteral feeding Ensure your unit has a simple easy to | All
protocols are understand and short feeding
recommended to algorithm or flowchart that can be
improve time to used by nurses at the bedside
initiation of EN and
nutritional intake
15.2 Enteral feeding Some units have an adjusted All and Some PICUs use a high-risk abdomen protocol for feeding high
protocols are guideline for higher risk children (High | cardiac risk children
recommended for high- Risk Abdomen) surgeons for
risk populations to high risk
improve nutritional cardiac
infants
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intake and reduce
adverse events
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