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Providing standardised clinical care to patients in healthcare is challenging. This is due to
a number of factors; among them variations in environments of care and complex patient
presentations. It is self-evident that safe, effective care and treatment are important in ensuring
that patients get the best outcomes from their care.

The Department of Health is of the view that supporting evidence-based practice, through
the clinical effectiveness framework, is a critical element of the health service to deliver safe
and high quality care. The National Clinical Effectiveness Committee (NCEC) is a Ministerial
committee set up in 2010 as a key recommendation of the report of the Commission on Patient
Safety and Quality Assurance (2008). The establishment of the Commission was prompted by an
increasing awareness of patient safety issues in general and high profile health service system
failures at home and abroad.

The NCEC on behalf of the Department of Health has embarked on a quality assured National
Clinical Guideline development process linked to service delivery priorities. Furthermore,
implementing NCEC National Clinical Guidelines sets a standard nationally, to enable
healthcare professionals to deliver safe and effective care and tfreatment while monitoring their
individual, team and organisation’s performance.

The aim of National Clinical Guidelines endorsed by the NCEC is to reduce unnecessary
variations in practice and provide a robust basis for the most appropriate healthcare in
particular circumstances. As a consequence of Ministerial mandate, it is expected that NCEC
National Clinical Guidelines are implemented across all relevant services in the Irish healthcare
setting.

The NCEC is a partnership between key stakeholders in patient safety. NCEC's mission is o
provide a framework for national endorsement of clinical guidelines and audit to optimise
patient and service user care. The NCEC has a remit to establish and implement processes
for the prioritisation and quality assurance of clinical guidelines and clinical audit so as to
recommend them to the Minister for Health to become part of a suite of National Clinical
Guidelines and National Clinical Audit. The aim of the suite of National Clinical Guidelines is
to provide guidance and standards for improving the quality, safety and cost-effectiveness of
healthcare in Ireland. The implementation of these National Clinical Guidelines will support the
provision of evidence-based and consistent care across Irish healthcare services.

Provide strategic leadership for the national clinical effectiveness agenda.

Contribute to national patient safety and quality improvement agendas.

Publish standards for clinical practice guidance.

Publish guidance for National Clinical Guidelines and National Clinical Audit.

Prioritise and quality-assure National Clinical Guidelines and National Clinical Audit.
Commission National Clinical Guidelines and National Clinical Audit.

Align National Clinical Guidelines and National Clinical Audit with implementation levers.
Report periodically on the implementation and impact of National Clinical Guidelines and
the performance of National Clinical Audit.

9. Establish sub-committees for NCEC work-streams.

10. Publish an annual report.
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Summary of guideline updates November 2016

Section

Details

Section 1. Background

Glossary: Child/children refers to an infant, child or adolescent
admitted to inpatient paediatric services.

Section 1.13 Audit outcomes updated

Section 2.
Recommendations

Note: recommendations
have been renumbered in
this updated version

Recommendation 1

Updated to provide clearer guidance for hospitals on
applicable/ non-applicable areas for implementation and how
to ensure continuity of observation trending between areas.

Recommendation 2 & 3

(formerly recommendation 2 & 5)

New layout of two sections on concern/clinical judgment.
Additional reference to resources and standardised approach to
assessment of parent/carer concern.

Recommendation ¢

(formerly recommendation 9 & 10, see revised wording below)
Revised wording reflects national experience and learning.
Greater clarity provided regarding use of clinical judgement
(use of variance orders) and application to parameter scoring or
escalatfion guide.

The GDG decided to give responsibility to local governance
structures for assessing whether sufficient paediatric experience
and support is available to safely use the Medical Escalation
Suspension facility. A decision may be made to operate PEWS
without the Medical Escalation Suspension option in use.

Section 3. Appendices

Appendices on implementation, audit, chart examples and
international systems in use have been removed from main
document and are now available online at www.hse.ie/pews

Appendix 3.4 New implementation toolkit overview
Appendix 3.5 New audit overview section including KP!I

Changes to recommendations

or above.

Version 1 text (November 2015) Version 2 updated text (November 20146)
Rec 9 A parameter amendment should only | Variances to PEWS parameters or

be decided by a doctor of registrar Escalation Guide may be made by

grade or above, for a child with a senior medical personnel with caution in

pre-existing condition that affects their | certain permitted circumstances.
baseline physiological status.

If an unwell but stable child has an
elevated PEWS score, a decision to
conditionally suspend escalafion may
be made by a doctor of registrar grade
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Child/Children Refers to an infant, child or adolescent admitted to inpatient paediatric services.
Clinician A health professional, such as a doctor or nurse, involved in clinical practice.

Early Warning Score A bedside score and ‘frack and trigger’ system that is calculated by clinical
staff from the observations taken, to indicate early signs of deterioration of a patient’s condition

Family A set of close personal relationships that link people together, involving different
generations, often including (but not limited to) parents and their children. These relationships
are created socially and biologically, and may or may not have a formal legal status.

Infant A child, from birth to one year of age.

ISBAR A communication tool: the acronym stands for Identify, Situation, Background, Assessment,
and Recommendation.

Nurse in charge A nurse assigned to manage operations within a specific clinical area for the
duration of the shift.

Senior Doctor A medical professional of registrar level or higher.

Senior Nurse This refers to a senior nursing colleague who may be a Senior Staff Nurse, Shift
Leader, CNM or ADON/DNM for example.

Track and Trigger A ‘track and trigger’ tool refers to an observation chart that is used to record
vital signs or observations so that trends can be ‘tracked’ visually and which incorporates
a threshold (a ‘trigger’ zone) beyond which a standard set of actions is required by health
professionals if a patient’s observations breach this threshold.
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Abbreviation

Meaning

ABC-SBAR Airway, Breathing, Circulation followed by Situation, Background, Assessment, and
Recommendation

ADON Assistant Director of Nursing

AVPU Alert, Voice, Pain, Unresponsive

BIA Budget Impact Analysis

BLS Basic Life Support

CEMACH Confidential Enquiry into Maternal and Child Health

CEO Chief Executive Officer

CEWT Children’s Early Warning Tool

CNM Clinical Nurse Manager

CPR Cardiopulmonary Resuscitation

CRD Centre for Reviews and Dissemination

DCU Dublin City University

DNM Divisional Nurse Manager

DoH Department of Health

EPOCH Evaluating Processes of Care and the Outcomes of Children in Hospital

EWS Early Warning Score

GDG Guideline Development Group

GRADE Grading of Recommendations Assessment, Development and Evaluation

HIQA Health Information and Quality Authority

HSE Health Service Executive

ICT Information and Communication Technology

ICTS Irish Children’s Triage System

ICU Intensive Care Unit

IMC Irish Medical Council

IMEWS Irish Maternity Early Warning System

1O Intfraosseous

IPATS Irish Paediatric Acute Transport System

ISBAR Identify, Situation, Background, Assessment, and Recommendation

\ Infravenous

KPI Key Performance Indicator

ManchEWS? Manchester Children’s Early Warning Score

MDT Multidisciplinary Team

MET Medical Emergency Team

NCAA National Cardiac Arrest Audit

NCEC National Clinical Effectiveness Committee

NCEPOD National Confidential Enquiry into Patient Outcomes and Deaths

NCG National Clinical Guideline

NEWS National Early Warning Score (Adults)

NHS National Health Service

NICE National Institute for Health and Care Excellence

NICU Neonatal Intensive Care Unit
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Abbreviation | Meaning

NMBI Nursing and Midwifery Board of Ireland

NPSO National Patient Safety Office

NTS Neonatal Trigger Score

ONMSD Office of the Nursing and Midwifery Services Director
PASQ Patient Safety and Quality of Care

PEW Paediatric Early Warning

PEWS Paediatric Early Warning System

PICANet Paediafric Intensive Care Audit Network

PICO Population, Intervention, Comparison, Outcome

PICU Paediatric Intensive Care Unit

Ql Quality Improvement

RCN Royal College of Nursing

RCP Royal College of Physicians

RCPCH Royal College of Paediatrics and Child Health

RCPI Royal College of Physicians of Ireland

RCT Randomised Controlled Trial

RESPOND REcognising Signs of Paediatric hOspital iNpatients Deterioration
RRS Rapid Response System

RRT Rapid Response Team

SAFE Situation Awareness For Everyone

SBAR Situation, Background, Assessment, and Recommendation
SCBU Special Care Baby Unit

SIGN Scottish Intercollegiate Guideline Network

SIRS Systemic Inflammatory Response Syndrome

SOP Standard Operating Procedure

TeamSTEPPS Team Strategies and Tools to Enhance Performance and Patient Safety
UK United Kingdom

us United States
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In response to the Health Information and Quality Authority (HIQA) Patient Safety Investigation
Report into Services at University Hospital Galway (2013), the NCEC was requested by the
Minister for Health fo commission and quality assure a number of National Clinical Guidelines.
The National Early Warning Score (NEWS) has been infroduced for non-pregnant adult patients
in collaboration with the National Clinical Programme for Acute Medicine. The National Clinical
Guideline No. 1 (NEWS) was published in February 2013. The Irish Maternity Early Warning
System (IMEWS) provides guidance and processes for the early detection of life threatening
illness in pregnancy and for up to 42 days post-natally. The National Clinical Guideline No. 4,
(IMEWS) was endorsed by the Minister for Health and published in November 2014. This National
Clinical Guideline for the Irish Paediatric Early Warning System (PEWS) has been developed in
collaboration with the National Clinical Programme for Paediatrics and Neonatology and the
Quality Improvement Division of the HSE. It provides the framework for implementation and
governance of PEWS in inpatient paediatric settings in Ireland.

A systematic literature review was commissioned in 2014 by the Department of Health and
undertaken by DCU. This review identified that paediatric early warning systems are widely
used around the world; though a lack of consensus exists about which system is most useful.
Notwithstanding the lack of evidence for a definitive system, positive trends in improved clinical
outcomes, such as reduced cardiopulmonary arrest or earlier intervention and transfer to
Paediatric Intensive Care Unit (PICU), were noted. Paediatric early warning systems have also
been shown to enhance multidisciplinary tfeam (MDT) working, communication, and confidence
in recognising and making clinical decisions about clinically deteriorating children (Lambert et
al., 2014).

A robust system specifically designed for the identification of the clinically deteriorating child
is important and necessary. The application of early warning systems is more challenging in
paediatric patients compared to adults for several reasons, including:

Variation in age-specific thresholds for normal and abnormal physiology

Children’s inability or difficulty to articulate how or what they feel

Children’s ability for early physiological compensation

Need for greater focus on respiratory deterioration in children.

The Irish PEWS is a multifaceted approach to improving patient safety and clinical outcomes.
It is based upon the implementation of several complementary safety interventions,
including national paediatric observation charts, PEWS scoring tool and escalation guide,
effective communication using the national standard (ISBAR communication tool for patient
deterioration), timely nursing and medical input, and clear documentation of management
plans. The key to success for the PEWS at institutional level is strong governance and
leadership, targeted training, on-going audit, evaluation and feedback. In other countries,
earlier recognition and timely intervention in clinical deterioration has been shown to improve
outcomes such as reduced unplanned PICU admissions, shorter length of stay in PICU or a lesser
severity of illness on admission to PICU (Tibbals et al., 2005). In addition, it is likely that incidence
of respiratory and cardiopulmonary arrests may be reduced (Brilli et al., 2007; Zenker et al., 2007).
The outcome for clinicians, children and families is a greater awareness and understanding
of the child’s clinical condition and needs. PEWS depends on the implementation of complex
interventions such as improved safety culture, team work and situation awareness (i.e. knowing
what is going on). Such interventions are supported by the application of quality improvement
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methods in many of the studies that informed this guideline. It is recommended that similar
supports are put in place to ensure the reliable intfroduction of new practices in all settings.

In a landmark study of paediatric mortality in the United Kingdom (UK), it was estimated that
one in five children who die in hospital have avoidable factors leading to death and up to
half of children have potentially avoidable factors (CEMACH, 2008). Evidence of deterioration,
physiological and behavioural changes, may be present in the 24 hours preceding a
cardiopulmonary arrest (Robson et al., 2013; McLellan et al., 2013). Adverse outcomes following
clinical deterioration in children admitted to hospital are frequently preventable through
identification of those children for referral to critical care experts (Parshuram, 2009). This supports
renewed focus on prevention, early detection through early warning systems and scores, and
appropriate timely responses to the clinically deteriorating child.

There are 1,600 admissions per year into Ireland’s two paediatric intensive care units in Dublin, of
which 440-600 are admissions from external hospitals:
Our Lady's Children’s Hospital, Crumlin PICU admits approximately 1,100 patients per year,
of which 30-40% are unplanned or emergency admissions.
Temple Street Children’s University Hospital PICU admits 500 patients annually, of whom 80%
are unplanned.
(Source PICANet)

The difficulty with much critical illness in childhood is the ability to recognise it early and to
differentiate it from minor illness. In 2011, there were 153,905 hospital discharges of children in
Ireland (DCYA, 2012). More than half of the total hospital discharges were of infants (< 1 year of
age) and children aged 1-4 years old (21.9% and 29.0% respectively). Many children admitted
to paediatric wards every year will have features of critical illness but most will stabilise following
initiation of therapy. Others will require additional monitoring for evidence of deterioration
and the possibility of needing escalation to a higher level of care. Some paediatric centres,
outside of the children’s hospitals, have the ability to provide a higher level of care (one to one
nursing, increased monitoring, limited respiratory or cardiovascular support) to small numbers
of sick children which may avoid escalation to PICU. Smaller paediatric units may only see a
few children each year who deteriorate to the extent that they require transfer to PICU. In this
context, severe critical illness is an uncommon event, relative to the number of children passing
through the facility. If escalation to a higher level of care is required, admission to an adult
infensive care unit (ICU) may be advised, depending on local arrangements, for stabilisation
prior to transfer to PICU.

Three observational/quasi-experimental study review papers revealed some evidence to
support the effectiveness of paediatric rapid response systems with a number of studies
reporting statistically significant reduction in mortality rates and cardiorespiratory arrest rates
after implementation (Winberg et al., 2008; Chan et al., 2010; VanderJagt, 2013). National
implementation of PEWS should improve the management of critical illness in children by
facilitating earlier recognition and response to deterioration and in turn preventing unplanned
admission to PICU.
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Failure to detect and respond appropriately to clinical deterioration in a child has been shown
to be a contributing factor in a significant percentage of in-hospital serious events and deaths
(CEMACH, 2008; McLellan et al., 2013; Robson et al., 2013). Though the incidence of in-hospital
cardiac arrest is reported as low, Tibballs et al. (2005) reported a reduction in cardiac arrest
numbers following introduction of a PEWS. Similarly, both Brilli et al. (2007) and Zenker (2007)
noted a significant reduction in respiratory and cardiac arrests by means of a chart review pre-
and post-PEWS implementation. In addition, both papers also report increased staff satisfaction
following the introduction of a PEWS.

To date, there is no published evidence for the resource implications of a complete paediatric
early warning system (implementation, education, detection, response). Studies on the
detection and response components of PEWS provide results using a variety of clinical and
process outcome data, e.g. cardiopulmonary arrest, unplanned transfer to PICU, length of stay
in PICU, but none of those papers estimated costs or savings. Bonafide et al. (2014b) costed the
medical emergency team (MET) element of response within a PEWS in a tertiary setting and
found that three clinical deterioration events would offset the costs of the MET (compared to
pre-MET). Beyond this break-even point, all clinical deterioration events averted (by the MET)
after that would represent savings, as patients with clinical deterioration events have higher
costs.

Many recommendations in this guideline represent existing good practice and are therefore
cost neutral. It is acknowledged that the required level of governance, implementation
oversight, on-going audit and staff training may result in additional costs. Therefore, should
resourcing require addifional staff hours, there may be a budget impact for some paediatric
units. However, such costs may be minimised or eliminated with judicious rostering or utilisation
of appropriate existing quality, risk, patient safety or audit roles. Implementation is addressed
in the budget impact analysis (BIA) through approximate training, materials and audit costing.
It is not possible to estimate savings related to improved outcomes until a national evaluation
of PEWS takes place, to include actual economic impact. The BIA for PEWS implementation is
summarised in Appendix 3.1.

The purpose of this National Clinical Guideline is to improve prevention and recognition of, and
response to, children at risk of clinical deterioration in paediatric inpatient settings through the
implementation of a standardised paediatric early warning system.

This National Clinical Guideline applies to infants and children admitted to paediatric inpatient
settings. It is not for use within neonatal and maternity units, paediatric intensive care units or
perioperative settings. PEWS is not an emergency tfriage system and should not be used for this
purpose.

National Clinical Guideline No. 1; National Early Warning Score (NEWS) is for use in non-pregnant
adults, while National Clinical Guideline No. 4; Irish Maternity Early Warning System (IMEWS) is for
use in women with a confirmed pregnancy and for up to 42 days post-natally.

This guideline makes recommendations on the process of implementation and utilisation of
the Irish Paediatric Early Warning System. It is relevant to hospital management, healthcare
professionals, children and their families. It is intended to complement, not replace, clinical
judgement. Cases should be considered individually and, where necessary, discussed with a
senior or more experienced colleague.
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A systematic review of clinical and economic literature was commissioned by the Department
of Health and undertaken by the School of Nursing and Human Sciences, Dublin City University
(DCU), to support the development of this National Clinical Guideline. This review, completed
in August 2014, assessed evidence on the use, validation, education and cost-effectiveness of
early warning, or ‘track and trigger’, systems used for paediatric patients in acute healthcare
settings, including emergency departments, for the detection and/or timely identification of
deterioration of children aged 0-16 years. Broad PICOs (Population, Intervention, Comparison,
Outcome) were determined for the systematic review search strategies in order to draw on alll
available evidence.

The findings of the literature review were described in various thematic domains: PEWS
detection systems, PEWS response systems, implementation strategies/processes, educational
interventions, cultural influences and economic reviews. A series of clinical questions were
formulated to organise the evidence from the literature review and to structure this National
Clinical Guideline. Specific searches were not undertaken for individual clinical questions.
Evidence from the systematic literature review and a small number of additional studies (mostly
published after completion of the literature review), combined with the experience from the
pilot of the Irish PEWS, was used to formulate and grade the individual recommendations.
For each clinical question, the informing literature is detailed in the evidence summaries and
statements. The wording of each recommendation was decided by consensus of the GDG
members through a process of ‘considered judgement’, which took account of the factors
described in section 1.8.

The literature review was guided by the framework of the Centre for Reviews and Dissemination
(CRD) (2008) guidelines for undertaking a healthcare systematic literature review and the NCEC
Guideline Development Manual (2013) with regard to considering evidence for the review. The
HIQA Guidelines for Budget Impact Analysis of Health Technologies in Ireland (2015) were also
adopted to guide budget impact analysis for the Irish PEWS.

The objectives and research questions governing this review were:
What neonatal and paediatric early warning, or ‘track and trigger’, systems (including
escalation protocols and communication tools) are currently in use internationally for the
detection of deterioration and/or timely identification of deterioration in children aged 0-16
yearse This included early warning scores in the emergency department.
What is the level of clinical validation of these neonatal and paediatric scoring systems
including escalation protocols and communication tools?
What education programmes have been established to frain healthcare professionals in
the delivery of neonatal and paediatric early warning scoring systems?
What level of evaluation has been used for these education programmes?
What are the findings in the economic literature of cost effectiveness, cost impact, and
resources involved with early warning or track and trigger systems in the detection and/or
timely identification of deterioration in paediatric patients, including implementation costse
To conduct a budget impact analysis on the implementation of PEWS.

A variety of electronic databases and other resources were searched to retfrieve published
and unpublished evidence nationally and internationally; including clinical guidelines, primary
research studies, secondary reviews, economic evaluations/analysis and grey literature. Key
findings are summarised in Appendix 3.2. The full systematic literature review is available on the
Clinical Effectiveness website.
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An adapted Grading of Recommendations Assessment, Development and Evaluation (GRADE)
process was used for this clinical guideline, as two separate grading processes were undertaken.

The first, for the systematic literature review, made use of Scoftish Intercollegiate Guideline
Network (SIGN) criteria for assessment of studies based on type of study design. Assessing
comparative quality across the eligible studies included in the PEWS systematic review proved
difficult due to the heterogeneous nature of the research methodologies employed; including
disparate research designs, different ranges for collecting data over time periods (from months
to years), localised small case and comparative group selections, and diverse clinical contexts
ranging from general medical and surgical units to specialised settings such as oncology,
cardiac, endocrine and rehabilitation units. However, to gain some understanding of the body
of evidence available and to inform standards required for the development of this National
Clinical Guideline, the type of study was classified according to the SIGN criteria for assignment
of levels of evidence as summarised below in Table 1. This was conducted by two reviewers
with discussion to reach consensus on the overall hierarchy of evidence of rating. The individual
study ratings are detailed in Table 3.2.3 of Appendix 3.2.

Separately, the GDG considered the quality of the evidence combined with expert
opinion and experience from the pilot of the Irish PEWS. The Grading of Recommendations
Assessment, Development and Evaluation (GRADE) process was then used to assign strength of
recommendation as detailed in section 1.8.
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Table 1: Evidence Classification for Systematic Literature Review

Level 1 Evidence
(n=0)

Level 2 Evidence
(n=33)

Level 3 Evidence
(n=20)

Level 4 Evidence
(n=17)

The review identified no level one evidence (i.e. meta-analysis, systematic reviews
of randomised controlled trials (RCTs) or RCTs) on the effectiveness of paediatric
early warning systems for the detection and/or timely identification of, and
response to, deterioration in improving clinical outcomes for children aged 0-16
years in inpatient hospital settings. The levels of evidence sourced ranged from
level 2 to 4.

33 papers were classified as level 2 evidence; inclusive of review papers of studies
other than RCTs such as descriptfive, observational and/or quasi-experimental
studies; and localised single site observational studies such as case control and
cohort studies and quasi-experimental designs such as interrupted time series and/
or before and after studies. It is worth noting that while these studies have been
classed as level 2 evidence based on the fact that they have been described
as case control or control studies offen the data collection methods in these
studies were similar to those described in level 3 evidence (i.e. retrospective
data extraction from medical charts/databases and/or prospectively evaluating
patient physiological measurements/early warning scores or documented rapid
response team data).

Of the level 2 evidence, two multi-centre studies were identified. One focusing on
paediatric early warning (PEW) detection systems was conducted in four hospitals
(three in Ontario and one in Birmingham) with a total number of 2,074 patients
(case 686; control 1388) (Parshuram et al., 201 1a). Owing to the mulfi-centre nature
and larger sample size of this study perhaps it could be classified at the upper end
of the level 2 evidence in comparison to other studies. However, arguably the
study was also limited in that the study involved individual units within each hospital
as opposed to hospital wide inclusion. The other level 2 multi-centre study was
conducted in four hospitals in Ontario Canada and focused specifically on PEW
response systems (Kotsakis et al., 2011). Although specific to one site and cultural
context, the work of Brady et al. (2013) offers promise in assisting one to move
beyond considering “early warning” of clinical deterioration as merely a solitary
‘score’ but rather as a complex ‘system’ with a multitude of components; all of
which will be influenced by the ‘patient safety/risk’ cultural milieu of the health
care system within which it is situated.

20 papers were categorised as level 3 evidence; largely inclusive of chart reviews
and case reports. The research designs of these studies were generally described
in line with the method of data collection such as descriptive audits and/or before
and after chart reviews. While chart reviews provided valuable retrospective and
prospective data on PEW system detection tools and rapid response systems the
studies often suffered from missing data. How such missing data was managed
varied across different studies ranging from assuming missing data as normal; using
the most recently reported data; excluding incomplete data from analysis; and/
or replacing missing data by a value drawn from an estimate of distribution of
variance to create a complete dataset. This was also pertinent for some level 2
evidence whereby the primary means of data collection for some case control
and/or cohort studies was patient medical records and/or localised electronic
databases as aforementioned.

17 papers were identified as level 4 evidence, classified as expert opinion
approaches inclusive of localised quality improvement initiatives; qualitative
interviews and cross-sectional survey design studies which drew on small localised
samples to gather the perspectives of various interdisciplinary members of the
health care team. Notwithstanding these limitations, these studies offer a valuable
contribution in understanding the complexities of implementing PEW systems. One
level 4 study described a multi-centre multi-disciplinary collaborative improvement
project conducted across 20 children’s hospitals under the Child Health Corporation
of America (Hayes et al., 2012).
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The Grading of Recommendations Assessment, Development and Evaluation (GRADE)
categories were used to assign the quality of evidence for each clinical question (Tables 2
and 3 below). This involved consideration of the assigned level of evidence in the context of
the GDG's expert opinion and findings from the Irish PEWS pilot to determine applicability to
clinical practice. The adapted GRADE process was further followed to assign recommendation
strength; the GDG considered and rated the quality of evidence of supporting material
together with an assessment of the balance of benefits and harms, values and preferences,
and resource (cost) implications for each recommendation. The GRADE system has two
categories for recommendation strength, which Guyatt et al. (2008b) classified as ‘strong’ or
‘weak’. Guyatt et al. (2008b) also advised that guideline panels may choose different words
to characterise the two categories of strength. The PEWS GDG classified the overall strength of
each recommendation as either strong or conditional (weak).

Of note, National Health Service (NHS) Evidence, SIGN and UpToDate® have endorsed GRADE
criteria for deciding recommendation strength. This system was agreed to best meet the needs
of the guideline and the GDG, given the absence of RCTs in many of the areas covered. The
SIGN principles for application of GRADE methodology are detailed in Appendix 3.3.

Quality of evidence

The evidence discussed for each recommendation comprised the available published
evidence from the systematic literature review, experiential evidence from the PEWS pilot and
expert consensus from the GDG and consultation processes. The quality of all the available
evidence was then assigned according to the GRADE criteria described in Table 2.

Table 2: Quality of Evidence for Recommendations (Guyatt et al., 2008a; reproduced with permission)

Quality of evidence Description

High quality Further research is very unlikely to change our confidence in the
estimate of effect

Moderate quality Further research is likely to have an important impact on our confidence
in the estimate of effect and may change the estimate

Low quality Further research is very likely to have an important impact on our
confidence in the estimate of effect and is likely fo change the estimate

Very low quality Any estimate of effect is very uncertain

Strength of recommendation

The strength of each recommendation was decided following a process of considered
judgement by the GDG that took into account the potential benefits and harms of
implementation, the available evidence as described above, the values and preferences of
the target audience including clinicians, the child and family and finally the cost implications
of implementation as described in Table 3. The GRADE tables detailing the decision-making
process for each recommendation are included in Appendix 3.3.
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Table 3: Assessment of Balance (Guyatt et al., 2008b; adapted with permission)

Factor Comment

The balance of desirable | The larger the difference between the desirable and the undesirable

and undesirable effects effects, the higher the likelihood that a strong recommendation is
warranted. The narrower the gradient, the higher the likelihood that a
weak or conditional recommendation is warranted.

Quality of evidence The higher the quality of evidence, the higher the likelihood that a
stfrong recommendation is warranted.

Values and preferences The more values and preferences vary, or the greater the uncertainty
in the values and preferences, the higher the likelihood that a weak or
conditional recommendation is warranted.

Resource use The higher the costs of an intervention — that is, the greater the resources
consumed- the lower the likelihood that a strong recommendation is
warranted.

Some recommendations can be made with more certainty than others. The wording used in
the recommendations in this National Clinical Guideline denotes the certainty with which the
recommendation is made (i.e. the ‘strength’ of the recommendation). The ‘strength’ of a
recommendation takes intfo account the quality (level) of the evidence as well as the other
factors described. Although higher quality evidence is more likely to be associated with strong
recommendations than lower quality evidence, a particular level of evidence quality did not
automatically lead to a particular strength of recommendation. Other factors that were taken
info account when forming recommendations included:

relevance to the Irish healthcare setting;

applicability of published evidence to the target population;

consistency of the body of evidence; and

the balance of benefits and harms of the options.

The strength of each recommendation was assigned based on the factors just described and
following operational definitions agreed by the GDG.

A strong recommendation reflects the GDG's consensus that based on the available evidence,
the expected benefits outweigh any potential harms, the values and preferences of patients
and professionals are represented and cost implications are highlighted.

A conditional (weak) recommendation reflects the GDG's consensus that although the
evidence base is limited in some aspects, the GDG remains confident of the likelihood of
benefits outweighing harms.

In August 2015, the draft of this National Clinical Guideline was circulated for review to the RCPI
Paediatric Clinical Advisory Group, the Office of the Nursing and Midwifery Services Director
(ONMSD) in the HSE and other national stakeholders, with a defined period to provide feedback.
Sepsis considerations were developed in collaboration with Dr. Vida Hamilton, HSE National
Sepsis Lead. In addition, the draft National Clinical Guideline was externally peer reviewed
by two international experts in this field. Members of the GDG were aware of their work and
their contribution to the academic literature, as well as their involvement with RCPCH and NHS
programmes on patient safety in paediatrics.

Dr. Peter Lachman, Assistant Medical Director, Great Ormond Street Hospital and Dr. Damian
Roland, Consultant and Honorary Senior Lecturer in Paediatric Emergency Medicine, University of
Leicester completed the external expert international review of this National Clinical Guideline.
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The GDG is very grateful to both reviewers and appreciates the time commitment that was
involved in their review. Overall, the external reviewers concluded that this National Clinical
Guideline was a well-researched, readable and balanced account of the current available
evidence. All feedback received on the draft National Clinical Guideline was reviewed and
incorporated where appropriate. This specifically included amendments to sections concerned
with implementation, additional safety structures and use of quality improvement methodology
for successful management of change.

A planned review of the PEWS documentation and implementation tools in 2016 incorporated
new learning from national and international fields and resulted in some significant changes to
the national observation charts and associated training materials. As the policy framework for
PEWS implementation, this national clinical guideline required revision to reflect these changes
which were approved by the NCEC in October 2016 through the rapid update process. An
updated literature review was not performed at this time. A full guideline update will occur as
planned in 2018 at which time a repeat systematic review will be undertaken and the guideline
amended to encompass any relevant new evidence and feedback from natfional and
international experts on the current guideline.

The HSE, hospital groups and individual healthcare institutions are responsible for the
implementation of the Irish Paediatric Early Warning System using this guideline as a framework.

It is recommended that hospitals use quality improvement (QIl) methodology when
implementing the Irish PEWS. Such methods enhance stakeholder engagement and support
local adoption through the use of testing, measurement and feedback of key interventions.
Recognition must also be given to the complex task of improving patient safety climate (beliefs
and aftitudes) and culture (actions) that successful implementation of the PEWS depends upon.
Programmes such as the Situation Awareness For Everyone (SAFE) partnership in the UK (run
by the Health Foundation and the Royal College of Paediatrics and Child Health) have used
quality improvement methods and patient safety science to assist hospitals to collaborate in
addressing these challenges.

Specific guidance on implementation of PEWS has been developed for hospitals (see Appendix
3.4). It is recommended that local medical and nursing leads are identified at each site, who
will then establish a project group to oversee implementation and evaluation. This group
may contain, but is not limited to, medical, nursing, quality and risk, education or practice
development and hospital management representatives. There should be designated local
PEWS coordinator(s), with appropriate protected time, to coordinate implementation, audit and
evaluation and to report directly to the hospital PEWS Governance group.

Some of the potential barriers and enablers for implementation of PEWS are listed in Table 4.
These have been adapted from other international early warning score (EWS) evaluations and
the Irish PEWS pilot findings. This is not an exhaustive list; local issues should be identified and
managed by each paediatric unit.
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Table 4: Barriers and Enablers to Implementation of PEWS

Barriers Enablers
Lack of local leadership Good local leadership
Lack of clearly defined roles and Clearly defined roles and responsibilities
responsibilities Good governance
Lack of governance within the organisation Good multidisciplinary working
Lack of resources for the PEWS response Effective communication
system, e.g. staff, systems for recording and Complementary safety initiatives such as
communicating information briefings, huddles and safety pauses
Lack of clear, standardised communication Arrangements in place for the safe and timely
Lack of education, training and resources for transfer of patients to a higher level of care,
staff on PEWS, and the early detection and including close links with the Irish Paediatric
management of a deteriorating child Acute Transport Service (IPATS)
Lack of audit and evaluation supports, e.g. ICT Ongoing targeted training and reinforcement
and other resources of learning
The paediatric population makes up a very Regular audit and evaluation, with the results
small cohort of patients within large regional informing quality improvement plans

centres

Barriers to implementation should be identified and addressed locally by the PEWS governance
team/committee/group as part of organisational quality improvement. Aftention to the
enablers listed above for implementation planning and strategy may aid the implementation
process within that hospital setting.

This National Clinical Guideline should be reviewed by each hospital’s senior management
team, in conjunction with the relevant local implementation leads and project groups, to
appropriately plan implementation of the recommendations. This will ensure that the inpatient
care of children admitted to their facility is optimised, irrespective of age, location or reason for
admission.

Within each paediatric inpatient facility, the Chief Executive Officer (CEO)/General Manager
has corporate responsibility for implementation of this National Clinical Guideline to ensure that
there is a system of care in place for the prompt identification and management of the clinically
deteriorating child.

Provide alocalgovernance structure to support the implementation and ongoing evaluation
of this National Clinical Guideline

Assign personnel with responsibility, accountability and autonomy to implement this Nationall
Clinical Guideline

Provide managers with support to implement this National Clinical Guideline and ensure
that clinical staff undertake PEWS training as appropriate

Ensure local policies and procedures are in place to support implementation

Monitor implementation of this National Clinical Guideline, support ongoing evaluation and
any actions required as a result

Link the implementation team/group with corporate governance
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Comply with this National Clinical Guideline and related policies, procedures and protocols
Adhere to relevant code of conduct and scope of practice guidelines appropriate to role
and responsibilities

Maintain competency in the assessment and management of the child in hospital

Be aware of the role of appropriate delegation in using this National Clinical Guideline

This National Clinical Guideline, using a multidisciplinary approach, has been prepared to
promote and facilitate standardisation and consistency of practice. Clinical material in this
National Clinical Guideline does not replace or remove clinical judgement, or professional care
and duty. The PEWS score alone is a tool to aid assessment and does not replace the clinical
judgement of any healthcare professional. Where there are concerns regarding a child’s
condition, staff should not hesitate in contacting a senior member of the child’s medical team
to review the patient, irrespective of the PEWS score.

This guideline does NOT address all elements of good practice and assumes that individual
clinicians are responsible for:
Discussing care with the child and family in an environment that is appropriate and which
enables respectful, confidential discussion;
Advising children and families of their choices and ensuring thatinformed consentis obtained,
thus meeting all legislative requirements and maintaining standards of professional conduct;
Applying standard precautions and additional precautions, as necessary, when delivering
care;
Documenting all care in accordance with local and mandatory requirements.

Audit can be a powerful tool to assess the impact of interventions, the quality of care and
clinical outcomes (RCP, 2012). Regular audit of implementation and impact of this National
Clinical Guideline is recommended to support continuous quality improvement. The audit
process is coordinated in each paediatric unit under the local PEWS governance committee
and should be undertaken from a multidisciplinary perspective where appropriate. Audits
will require planning and resourcing. The PEWS governance committee may seek to allocate
responsibility for the audit element of PEWS to an existing risk, quality or research department/
role. Decisions regarding allocation of audit responsibility may have an impact on local
resources (refer to budget impact analysis in Appendix 3.1) and are the responsibility of the local
PEWS Governance Group.

Audit should be undertaken using the national PEWS Audit toolkit. The recommended frequency
is at least weekly during the initial 12 week implementation phase and then at least monthly
for ongoing monitoring. There is mandatory reporting of PEWS Key Performance Indicators (KPI)
to the HSE Business Intelligence Unit. The format of the KPI will be reviewed annually to ensure
valuable data collection, reflective of changes in national data collection processes and
maturity of implementation.

Process audit

This is undertaken using the tools contained in the PEWS Audit toolkit. Data to be gathered
include compliance with correct completion of the charts and documented evidence
of response to triggers. In particular, it is essential to audit the clinical path of children whose
observations are placed under a variance order (parameter amendment or medical escalation
suspension: see section 2.3) to ensure these orders are being used appropriately.
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For process audits, the recommended standard is 100% compliance. Where compliance falls
below the standard, quality improvement action plans should be put in place to identify and
address the causes.

Ovutcomes audit
Measurement of clinical outcomes is of particularimportance in demonstrating the effectiveness
or otherwise of the intervention for patients. It is recommended that the following outcome
measures are monitored:
Number of recorded urgent PEWS call triggers (PEWS Score 27)/MET/emergency team
activations including PEWS total score and trigger parameters
Unplanned admissions to PICU/adult ICU, including readmissions
Length of stay in PICU/adult ICU
Incidence and outcomes from in-hospital paediatric cardiac arrest, using a standardised
minimum data set such as the UK and Ireland National Cardiac Arrest Audit (NCAA) (2014):
Age in years
Sex
Length of stay in hospital prior to arrest
Reason for admission to/attendance at hospital
Location of arrest
Presenting or first documented rhythm.

To ensure this data is meaningful from an improvement perspective, it could be presented locally
as ‘days since last urgent PEWS call’ or ‘days since last arrest’ or ‘days since last PICU transfer’.
The PEWS audit toolkit for outcome and process measure data collection and interpretation is
available at http://www.hse.ie/pews. Collection of this data is a requirement within the HSE KPI
suite for PEWS.

To date, the lack of level 1 evidence and mixed outcomes from other levels of evidence, does
not allow for definitive conclusions on the effectiveness of any particular system for the detection
of, and response to, a clinically deteriorating child. There is a body of evidence which suggests
positive directional trends in clinical outcomes, e.g. reduced cardio-pulmonary arrests, earlier
intervention and fransition to PICU, and potential improvements in MDT working, communication
and confidence among clinicians in recognition, reporting and decision making around a
child’s clinical deterioration.

A core limitation noted within the PEWS systematic literature review was the lack of published
evidence of PEWS as a ‘complex healthcare intervention’; the focus has been placed instead
on one facet of a system such as detection, response or education interventions for example.
This limits the development of an underpinning theory and affects the consistency with which
paediatric early warning systems are defined, implemented and measured for effectiveness.
Several ongoing studies that are as yet unpublished may influence future developments with
paediatric early warning systems. There is a need for examination of the system as a whole
to validate the education programme, scoring system, process of escalation and outcomes
following PEWS implementation in the Irish context. There is a growing body of work in this area,
with the work at Cincinnati Children’s Hospital at the forefront. PEWS is noted to be a facet of a
wider safety programme at that hospital.
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Evaluation of the Irish PEWS pilot across four sites, through facilitated focus groups with clinicians,
revealed five key areas for future development including:
Engagement with surgical teams, anaesthetics and other non-medical professionals as
appropriate for PEWS implementation;
Enhancement of parental involvement in PEWS;
Use and integration of ISBAR with PEWS and handover communication;
Establishment of briefings and huddles to enhance situation awareness;

Use of PEWS in situations such as a child fransitioning between highly monitored settings and
ward areas.
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In the following section, evidence for each of the 18 recommendations is outlined. For
recommendations 1-10 the GDG formulated a series of clinical questions to organise the
evidence from the literature review and to structure this National Clinical Guideline.
A strong recommendation reflects the GDG’s consensus that based on the available
evidence, the expected benefits outweigh any potential harms, the values and preferences
of patients and professionals are represented, and cost implications are highlighted.
A conditional (weak) recommendation reflects the GDG's consensus that although the
evidence base is limited in some aspects, the GDG remains confident of the likelihood of
benefits outweighing harmes.

Good practice points are included that denote recommended best practice based on the
clinical expertise of the GDG. In addition, the GDG offers practical guidance where it is felt that
this may aid implementation. Implementation of recommendations 1-10 is supported through
the standardised fraining programme. Section 2.5 details specific implementation guidance for
PEWS as a complex healthcare intervention providing clear recommendations for governance,
aids to implementation using quality improvement methodology, and additional patient safety
practices, training standards and systems for monitoring and audit of PEWS.

All recommendations are of equal importance and should be implemented without preference
or bias.

The recommendations are presented under the following themes:

Measurement and documentation of observations
Escalation of care and clinical communication
Paediatric sepsis

Governance

Supporting practices

Training

Audit

NN =

Responsibility for Implementation of Recommendations
The CEO/General Manager, Clinical Director and Director of Nursing of each hospital (and/or hospital
group) are accountable for the operation of the Paediatric Early Warning System.

While the Senior Management Team of each hospital has corporate responsibility for the implementation
of the recommendations within this Nafional Clinical Guideline, each member of the multidisciplinary
team is responsible for the implementation of individual guideline recommendations relevant to their
role.



| A National Clinical Guideline

Section
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Governance
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Recommendation
Number

The Paediatric Early Warning System (PEWS) should be used 1-5
in any inpatient setting where children are admitted and
observations are routinely required.

PEWS should complement care, not replace clinical
judgement.

Clinician or family concern is a core parameter and an
important indicator of the level of iliness of a child, which may
prompt a greater level of escalation and response than that
indicated by the PEWS score alone.

The core physiological PEWS parameters must be completed
and recorded for every set of observations.

Observations and monitoring of vital signs should be
undertaken in line with recognised, evidence-based standards.

The PEWS escalation guide should be followed in the event of | 6-9
any PEWS trigger.

The ISBAR communication tool should be used when
communicating clinical information.

Management plans following clinical review must be in place

and clearly documented as part of the PEWS response.

Variances to PEWS parameters or Escalation Guide may be

made by senior medical personnel with caution in certain

permitted circumstances.

Once a diagnosis of sepsis has been made, it is recommended |10
that the Paediatric Sepsis 6 is undertaken within one hour.

The Chief Executive Officer / General Manager, Clinical Director | 11-12
and Director of Nursing of each hospital or hospital group are
accountable for the operation of the Paediatric Early Warning

System (PEWS). A formal governance structure, such as a

PEWS group or committee, should oversee and support the

local resourcing, implementation, operation, monitoring and
assurance of the Paediatric Early Warning System.

The PEWS governance committee should identify a named
individual(s) to coordinate local PEWS implementation.

Hospitals should support additional safety practices that
enhance the Paediatric Early Warning System and lead

to greater situation awareness among clinicians and
multidisciplinary teams.

The Paediatric Early Warning System should be supported
through the application of quality improvement methods, such
as engagement strategies, testing, and measurement to ensure
successful implementation, sustainability and future progress.

The PEWS governance committee in each hospital must ensure | 15-16
that PEWS fraining is provided to all clinicians.

Clinicians working with paediatric patients should maintain

knowledge and skills in paediatric life support in line with

mandatory or certification standards.

The national PEWS Audit toolkit should be used to aid 17
implementation and to regularly quality assure the Paediatric
Early Warning System.

13-14
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Should PEWS be used for all children in paediatric inpatient settings for the early identification of,
and response to, clinical deteriorationg

Summary of evidence

Level 2 evidence from the systematic literature review includes a review of observational/quasi-
experimental studies (Chapman et al., 2010), three cohort studies (McLellan et al, 2013; Sharek,
2007; Theilen et al., 2013; Lobos, 2014), a pre-post design and staff satisfaction survey (Zenker et
al., 2007), two before and after studies (Hunt et al., 2008; Kotsakis et al., 2011), two interrupted
time series and chart reviews (Hanson et al., 2010; Bonafide et al., 2014) and two case control
studies (Parshuram, 2011; Robson et al., 2013). Level 3 evidence includes a descriptive study/
chart review (Tucker, 2009), five chart review studies (Tibballs et al., 2005; Brilli et al., 2007; Tibballs
& Kinney, 2009; Haque, 2010; Roland et al., 2010), two database reviews (Wang et al., 2010;
Panesar et al., 2014) and two case example papers (VanVoorhis & Willis, 2009; Avent et al., 2010).
Level 4 evidence includes data from expert opinion surveys (Chen et al., 2012; Roland, 2014)
and telephone surveys (VandenBerg, 2007; Sen, 2013). Additional evidence was sourced from a
UK report titled *‘Why Children Die’ which reported on causes of paediatric mortality (CEMACH,
2008).

Although the percentage of paediatric cardiopulmonary arrests has been reported as low (0.7-
3%) for inpatient admissions (Tucker et al., 2009; Chapman et al., 2010); survival to discharge for
children that experience in-hospital cardiopulmonary arrest has been reported as poor (11-37%)
(Tucker et al., 2009; McLellan et al., 2013). With increased acuity of care and higher technology
dependency recent years have witnessed an increased risk of paediatric cardiopulmonary
arrest, and its associated mortality, in acute healthcare settings (Robson et al., 2013). Given this,
and the evidence that many paediatric deaths are identified as either avoidable or potentially
avoidable (CEMACH, 2008), with evident deterioration of symptoms often present in the 24
hours preceding an arrest (Robson et al., 2013; MclLellan et al., 2013), there is a solid foundation
for increased attention to prevention of deterioration, early detection through implementation
of early warning scores, and appropriate timely response to the clinically deteriorating child.

The PEWS literature review indicated that PEW detection (i.e. PEW system score) and response
systems (i.e. rapid response teams, RRT, medical emergency teams, MET) are extensively used in
paediatric hospitals internationally. Four cross-sectional surveys were identified that reported on
the use, implementation and prevalence of paediatric early warning detection and response
systems in paediatric hospitals (VandenBerg et al., 2007; Sen et al., 2013; Roland et al., 2014;
Chen et al., 2012). The studies reported that 79-100% of hospitals surveyed maintained an
immediate response team. Chen et al. (2012) also noted that respondents from institutions with
RRTs were more likely to agree that RRTs improve patient safety and are worth the money and
staff invested than respondents from institutions without. Early adopters of RRTs were more likely
than late adopters to believe that RRTs reduce the number of “codes” on the wards.

Roland et al.’s (2014) UK survey revealed that 85% of paediatric units were using paediatric early
warning systems; this was most likely to be in tertiary centres as opposed to paediatric units in
district general hospitals (90% vs. 83%). Notwithstanding this, the majority of paediatric units were
using PEW scoring systems that were unpublished and not validated with variable assessment
criteria. No national standardisation was evident.

The maijority of research papers specifically examining rapid response, medical emergency or
emergency response feams were conducted in freestanding tertiary children’s hospitals making
generalisation problematic (Tibballs et al., 2005; Brilli et al., 2007; Sharek et al., 2007; Zenker et al.,
2007; Hunt et al., 2008; Tibballs & Kinney, 2009; VanVoorhis & Willis, 2009; Wang et al., 2010; Avent
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et al., 2010; Hanson et al., 2010; Haque et al., 2010; Kotsakis et al., 2011; Bonafide et al., 2012;
Theilen et al., 2013; Bonafide et al., 2014q; Lobos et al., 2014; Panesar et al., 2014). Parshurum
et al. (2011) identified this gap and in a prospective before and after observational study,
evaluated the impact of implementing the Bedside PEWS score in a 22-bed inpatient paediatric
ward in a community hospital. They found frends towards improvement in the reduction of
significant deterioration events, reduced ‘stat’ calls to respiratory therapists and paediatricians
and an increase in the number of interhospital transfers to the local paediatric referral centre.

Clinical outcomes measured across studies varied substantially. Rates of cardiorespiratory arrest,
mortality rates, unplanned fransfers to PICU and interventions required were the most common
outcomes reported. Eight RRT studies reported an evident reduction in rates of cardiac arrest
(Tibballs et al., 2005; Brilli et al., 2007; Hunt et al., 2008; Tibballs & Kinney, 2009; VanVoorhis & Willis,
2009; Hanson et al., 2010; Kotsakis et al., 2011; Bonafide et al., 2014q). Three papers reported a
notable reduction in respiratory arrest (Brilli et al., 2007; Hunt et al., 2008; Bonafide et al., 2014a).
One study highlighted that the incidence of cardiopulmonary arrest decreased by 60% after
MET implementation compared with baseline (Brilli et al., 2007). Another indicated that the
incidence of both cardiac and respiratory arrests decreased from 8 to 5.1 per 1000 discharges,
representing a decrease of 36% (p=0.19) (Zenker et al., 2007). However, no findings were
statistically significant.

The most frequent interventions reported were mechanical ventilation, vasopressors and
suctioning. One study (Bonafide et al., 2014a) reported that the rapid response system, utilising
an adjusted interrupted time series model, was associated with a considerable decrease in the
trajectory of mechanical ventilation use in the 12 hours following transfer to the ICU and a net
reduction in events by 83% in comparison with the pre-implementation frend. Similarly, it was
also associated with a notable decrease in the trajectory of vasopressor use in the 12 hours
following transfer to the ICU and a net reduction in events by 80% in comparison with the pre-
implementation trend (Bonafide et al., 2014a). Again, no findings were statistically significant.

Seven studies reported hospital mortality data. No results for hospital mortality improvement
were statistically significant, however there was a trend towards reduced PICU mortality and
overall hospital mortality across all studies (Brilli et al., 2007; Sharek et al., 2007; Hanson et al., 2010;
Haque et al., 2010; Kotsakis et al., 2011; Bonafide et al., 2014a). One of these studies reported
a substantial reduction in hospital mortality (Kotsakis et al., 2011); whilst another (Haque et al.,
2010) reported that mortality rates of patients admitted to PICU from the wards decreased from
50% to 15%. Bonafide (2014a) reported unchanged rates of hospital mortality.

Duration of stay was reported in three studies (Brilli et al., 2007; Avent et al., 2010; Theilen et
al., 2013); of these two reported PICU length of stay, whilst Brilli et al. (2007) reported both
PICU and hospital ward length of stay. Thirteen studies reported on the number of unplanned
transfers to PICU (Tibballs et al., 2005; Brilli et al., 2007; Zenker et al., 2007; Tibballs & Kinney, 2009;
VanVoorhis & Willis, 2009; Hanson et al., 2010; Avent et al., 2010; Kotsakis et al., 2011; Bonafide
et al., 2012; Theilen et al., 2013; Bonafide et al., 2014a; Lobos, 2014; Panesar et al., 2014). Of
these, one study found that the rate of unplanned transfers to ICU was substantially higher in
the post-implementation period than in the pre-implementation period (Bonafide et al., 2014a);
one study reported that 30% of all activations led to an unplanned PICU admission (Kotsakis et
al., 2011) and one study found that the maijority of unplanned PICU admissions were without
involvement of the RRT (Theilen et al., 2013).

Similarly to clinical outcomes, process outcomes measured across studies varied substantially.
Rates of MET utilisation/calls and ‘Code Blue' activations were the most common outcomes
reported (n=14). Broad categories were used to report reasons for activation, with respiratory
distress being the most common indication for activating RRT/MET (Brilli et al., 2007; VanVoorhis
& Willis, 2009; Haque et al., 2010; Kotsakis et al., 2011; Lobos et al., 2014). Cardiovascular,
circulatory, neurological and staff concerns were also identified as additional reasons for
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activation. One study (Panesar et al., 2014) found that the most significant reason RRTs were
called were for tachycardia. Another study (Brilli et al., 2007) reported staff concern about
the patient as the most frequent trigger to activate MET and laboured breathing as the most
frequent physiological disturbance cited for activation. In one study, faster transportation fime
to ICU (within 40 minutes of RRT activation) was recorded (Avent et al., 2010). Theilen et al.
(2013) reported a reduction (23% to 2%) in the number of patients who received a first response
to deterioration after more than 12 hours and additionally found that a reduction in time for
escalation of deteriorating patients (n=56) to intensive care support was most marked out-of-
hours (median time 11 hvs. 7 h, p = 0.038).

In a telephone survey carried out for the systematic literature review (Lambert et al., 2014),
five expert respondents cited evidence of altered clinical outcomes, examples of which
included rate of arrest showing some improvement, early warning signs in several cases likely
to be spotted earlier than before implementation of paediatric early warning systems, raised
awareness of babies in difficulty and help with appropriate escalation of care. In addition, the
average wait time to see a doctor improved with more observations being undertaken.

Finally, evidence to support the use of PEW scores in contexts such as neonatal populations
and paediatric emergency departments was limited. In a cohort study, the neonatal trigger
score (NTS) out-performed PEWS with significantly better sensitivity (Holme et al., 2013). Three
studies focused specifically on the validation of PEW scores for use in paediatric emergency
department settings. One was described as retrospective audit (Bradman & Maconochie,
2008) and two were prospective observational studies (Breslin et al., 2014; Seiger et al., 2013).
Bradman and Maconochie (2008) and Breslin et al. (2014) found the Brighton PEWS of limited
value in predicting need for hospital admission or intensive care support in children presenting
to the emergency department. Seiger et al. (2013) contended that paediatric early warning
systems can be useful to detect children presenting to an emergency department in need of
ICU admission (although not necessarily hospital admission), however they remained cautious in
recommending early warning systems as triage tools to prioritise patients based on the lack of
evidence on patient outcomes and cost analysis compared to conventional triage tool systems.

Evidence statement

The systematic review (Lambert et al., 2014) details evidence that paediatric early warning
systems have shown positive directional trends in improving clinical outcomes, e.g. reduced
cardio-pulmonary arrests, earlier intervention and transfer to PICU for children who are clinically
deteriorating. In addition, favourable outcomes for enhanced multi-disciplinary team work,
communication and confidence in recognising, reporting and making decisions about child
clinical deterioration were evident.

Consequently, while many paediatric early warning systems have been developed and
implemented locally, uncertainty remains as to which early warning system is most effective for
the detection and/or timely identification of, and response to, deterioration in children aged
0-16 years in inpatient hospital settings. This uncertainty is largely as a consequence of the lack
of level-one evidence, and mixed outcomes from other evidence such as observational and
quasi-experimental studies.

Recommendation 1
The Paediatric Early Warning System (PEWS) should be used in any inpatient sefting where children are
admitted and observations are routinely required.

Quality of evidence: Moderate Strength of Recommendation: Strong
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Good practice point
The national paediatric observation charts replace existing observation charts in paediatfric inpatient
settings with some exceptions:

PEWS is not intended for use in
e adults

* pregnant women

* paediatric intensive care units (PICU)

e perioperative units

¢ neonatal units (post-natal, special care baby units or neonatal infensive care settings)
* paediatric emergency friage

PEWS is recommended in

* emergency departments from the ‘decision to admit’ or earlier if local policy requires

PEWS may be used in
* adult intensive care settings (while awaiting transfer)

The last set of observations for any clinical area not using PEWS (e.g. PICU, recovery area or postoperative
unit) should be documented on the child’s paediatric observation chart.

Practical guidance for implementation
There are five age-specific paediatric observation charts with defined age ranges (samples available
online at www.hse.ie/pews)

0-3 months From presentation to paediatric unit until 12 completed weeks of age or for
premature infants until 12 weeks corrected gestational age.

4-11 months From the 1st day of the fourth month post-birth until the day before the first birthday.

1-4 years From the child’s first birthday until the day before the 5th birthday.

5-11 years From the child’s 5th birthday until the day before the 12th birthday.

12+ years From the child’s 12th birthday onwards.

What is the role of clinician or parent concern in the Irish PEWS?

Summary of evidence
This question was addressed in two parts:
- Should clinician/family concern be included as a core parameter in the PEWS scoring tool
for the identification of clinical deterioration of children in inpatient settingse
- If a child triggers a low PEWS Score but there is clinical concern, does this replace clinical
judgemente

Summary of evidence for concern as a core parameter

Mixed levels of evidence including chart reviews and reports of quality improvement initiatives
on family activated response systems were identified in the PEWS systematic review (Lambert et
al., 2014). Focus group findings from the PEWS pilot (Lambert, 2015), work in the field of situation
awareness, nominally that of Brady et al. (2013) who described the concept of the ‘watcher’
and a recent systematic review on nurses’ worry or concern and early detection of deteriorating
patients (Douw et al., 2015) were considered.

Many of the international paediatric early warning scoring tools reviewed included concern
as a parameter though it was not universally scored (Tibballs, 2005; Brilli, 2007; Sharek, 2007;
Kleinman and Romano, 2010). The existing PEWS guidelines included in the literature review
included processes for communicating the concern regarding the severity of a child’s condition.
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Four papers reported on family activated response systems (Dean et al., 2008; Ray et al., 2009;
Hueckel et al., 2012; Paciotti et al., 2014). Three of these papers described quality improvement
initiatives modelled on the concept of RRTs through which families could alert a rapid response
team when concerned about a change in their child’s condition (Dean et al., 2008; Ray et al.;
2009; Hueckel et al., 2012). Interestingly, Ray et al. (2009) found that on average only 27% of
families (n=376) surveyed understood when and how to activate the response. Family awareness
ranged from as high as 58% to as low as 6% and varied greatly between paediatric services and
within the same service each month. Dean et al. (2008) further reported that the main reason
for each family activated call was communication breakdown between child/parents and the
clinical staff (physician/nurse).

Dean et al. (2008) also reported on a number of quality improvement changes that were
implemented as a consequence of family activated response systems, most notably improved
communications around realistic expectations, pain management, discharge planning and
family involvement. One paper explored physician’s perspectives on the value that families
could provide in the identification of child clinical deterioration (Paciofti et al., 2014) and while
physicians were sceptical about whether families should be able to directly activate a MET,
they valued family input and particularly depended on families to explain the child’s baseline
condition and identify subtle child changes from their baseline.

Brady et al.’s (2013) work on situation awareness in relation to clinical deterioration refers to a
formalised process where the bedside nurse and clinician proactively identify risk, which includes
assessment of both family concern about patient safety and the nurse/clinician’s concern or
'gut feeling’ that the child might be at risk of deterioration; a concept which the authors refer
to as “watcher” or "watch-stander”. Brady et al. identified these risk factors following review
of 20 consecutive serious safety events and 80 consecutive ICU transfers to identify potential
predictors of deterioration.

This work is substantfiated by a recent systematic review which examined the signs and
symptoms underlying worry or concern of nurses in relation to early recognition of deteriorating
patients on general wards in acute care hospitals (Douw et al.,, 2015), which revealed
ten general indicators, representative of 37 signs and symptoms that can alert nurses to a
deteriorating patient; including subjective nurse observation and ‘knowing without a rationale’.
Significantly, seven studies reported the presence of nurse worry or concern before vital signs
deteriorated; thereby highlighting the importance of the availability of a medical response to
nurse concern, otherwise the opportunity for early intervention might be missed (Douw et al.,
2015). While acknowledging the limitations of this systematic review, which examined studies
with retrospective design in general adult contexts and recognising the need for prospective
evaluations to assess the clinical relevance of nurse worry or concern in paediatric settings, this
review does highlight that nurses’ subjective feelings of worry or concern are valuable in the
process of recognising deteriorating patients.

The review is further supported by observational work conducted by van den Bruel et al. (2012)
on clinicians' gut feeling about serious infection in children. The authors found that clinicians’
infuition that something was wrong, in spite of a clinical assessment of non-severe iliness,
substantially increased the risk of serious iliness. Clinicians acting on their gut feeling potentially
prevented two of six cases being missed. A strong contextual factor was parent concern that
the illness was different from their previous experience. Van den Bruel et al. (2012) recommended
that clinicians ‘gut feeling’ about the appearance of a child and parent concern should not be
ignored but used in decision making, as they are important diagnostic signs that should trigger
action such as seeking the opinion of someone with more expertise or scheduling a review of
the child.

This is in keeping with findings from the PEWS pilot focus groups (Lambert, 2015), during which the
theme of concern generated much discussion. The inclusion of concern was strongly supported
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from the outset of development of the Irish PEWS, though there were initial reservations regarding
‘misuse’ of the score. There was debate about separating scores for nurse and family concern.
A parent may be concerned when the nurse is not and the subjectivity of the concept, if
separated, could give rise o communication errors or conflict. The consensus of the National
PEWS Steering Group was to continue to combine nurse and family concern as a single core
parameter.

Evidence statement for concern as a core parameter
Though it is noted that the evidence is not conclusive in demonstrating the effectiveness of
family activated response systems, there is a body of evidence to support the value of family
or clinician concern as a diagnostic aid and a reasonable prompt for action. The presence of
concern on the part of the family or clinician is a significant clinical indicator of deterioration
and is included in the Irish PEWS as a core parameter.

Recommendation 2

Clinician or family concern is a core parameter and an important indicator of the level of iliness of a
child, which may prompt a greater level of escalation and response than that indicated by the PEWS
score alone.

Quality of evidence: Moderate Strength of Recommendation: Strong

Good practice point
The PEWS score should never undermine the infuition of the child’s family or clinician.

Open communication and active engagement in the care partnership with the child and family from
admission will facilitate participation in PEWS and enable and encourage expression of clinical concern.

Communication between all multidisciplinary team members is essential for the effective interpretation
of clinical concern.

Clinicians should use their clinical judgement when determining the level of response required to the
concern expressed and act accordingly.

Practical guidance for implementation

An assessment of parent concern is recorded with every set of observations. To enhance the validity
of the score, parents and carers should be engaged in this assessment. Parents and carers should be
given information about PEWS at admission or at the earliest opportunity following admission. Verbal and
written information sharing is encouraged.

Despite the provision of information, parent/carer concern may not be explicit. Open-ended questioning
techniques may elicit responses from the parent/carer that indicate the presence and degree of
concern for their child. Examples include: How do you feel your child is doing todaye or How does your
child look to you today?¢ Do you feel that this is an improvemente Direct questions may be appropriate,
such as: Are you worried/concerned about your child?

A toolkit to support clinician and parent/carer engagement, PEWS: Listening to you’, is available at
http://www.hse.ie/pews

Other useful resources may be accessed at:
hitp://www.rcpch.ac.uk/safe-system-framework/2-partnerships-patients-and-their-families/safe-system-
framework-2-partnership

Summary of evidence for the application of clinical judgment to clinical concern
The evidence on the performance criteria of PEW scoring systems, response system activation
criteria and the concept of situation awareness identified in the PEWS systematic literature
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review (Lambert et al., 2014), alongside the findings from the PEWS pilot focus groups conducted
following the pilot of the Irish PEWS (Lambert, 2015) addressed this question.

Level 2 evidence includes a systematic review paper (Douw et al., 2012), two cohort studies
(Sharek, 2007; Sefton et al., 2014), a before and after study (Hunt et al., 2008) and an interrupted
time series and chart review (Hanson et al., 2010). Level 3 evidence included four chart review
studies (Tibballs et al., 2005; Brilli et al., 2007; Tibballs & Kinney, 2009; Haque, 2010), a database
review (Panesar et al.,, 2014), an observational study (Van den Breul, 2012) and two case
example papers (VanVoorhis & Willis, 2009; Avent et al., 2010). Level 4 evidence includes data
from expert opinion interviews (Brady & Goldenhar, 2013).

Drawing on the PEWS systematic literature review, 13 papers reported on the performance
criteria (sensitivity and specificity) of paediatric early warning scoring tools; six of which reported
predictive values illustrative of the probability that a child is truly clinically deteriorating if they
triggered a high PEWS score (i.e. positive predictive value) or the probability that a child is
not clinically deteriorating if they scored low on the PEWS tool (i.e. negative predictive value)
(Duncan, 2006; Edwards, 2009; Edwards, 2011; MclLellan, 2013; Parshuram, 2011; Tucker, 2009).
These results illustrate that there can be potential cases of ‘false negatives’, i.e. children who
are clinically deteriorating who do not frigger PEWS. Calling criteria and their thresholds varied
considerably between studies. The information reported within studies also varied. Ten studies
identified staff concern as a trigger (Avent et al., 2010; Brilli et al., 2007; Hanson et al., 2008;
Haque, 2010; Hunt, 2008; Panesar et al., 2014; Sharek, 2007; Tibbals et al., 2005; Tibballs & Kinney,
2009; Vanvoorhis & Wills, 2009).

Expression of concern is a representation of situation awareness. In their qualitative work, Brady
& Goldenhar (2013) discussed situation awareness as supplementing an early warning score,
most notably acknowledging the tacit knowledge of experienced clinicians in deterioration
and critical care through a process of better assessment skills, critical thinking and clinical
judgement. This is strongly supported by the data that emerged from the focus groups following
the pilot of the Irish PEWS (Lambert, 2015). A core theme discussed across all pilot sites was that
PEWS is not just a numerical score; rather it is one piece of a complex intervention, an aspect
of which is clinician clinical experience and clinical judgement. These findings were echoed in
the grey literature examined for the PEWS literature review and are in keeping with the Bristol
PEWS as modified by Sefton et al. (2014) which states as a core principle that the tool does not
replace clinical judgement.

An observational study of ‘gut feelings' in primary care settings notes that an inexplicable
(or not fully explicable) gut feeling is an important diagnostic sign and should prompt three
mandatory actions: the carrying out of a full and careful examination; seeking advice from
more experienced clinicians (by referral if necessary); and providing the parent with carefully
worded advice to act as a “safety net” (Van den Breul, 2012). Douw et al.’s (2015) systematic
review of 18 papers employing mixed methodologies was concerned with identifying what signs
and symptoms trigger nurse concern. They concluded that nurses’ subjective feeling of worry
or concern is valuable in the process of recognising deteriorating patients. The NHS Standards
(RCPCH, 2012) set out the principal that ‘concern about a patient’s clinical condition should
always override the NEWS if the attending healthcare professional considers it necessary to
escalate care.’

Evidence statement for the application of clinical judgment to clinical concern

Clinical concern is universally regarded as essential. PEWS is a safety net designed to detect
deterioration in vital signs/observations but should not prevent action or falsely reassure any
clinician. Some children may present with a condition that is concerning though not displaying
abnormal physiological trends; it is imperative that all clinicians understand that they should
escalate to a senior/more experienced colleague or higher level of care if there is any concern
regarding a child’s condition. PEWS is infended to complement the practices of experienced
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clinicians, not undermine their expertise. It is also intended to assist a less experienced clinician
practice safely and refer to a senior colleague with any concern.

Recommendation 3
Clinicians should escalate concern about an individual child, irrespective of the PEWS score. The level of
escalation should be reflective of the degree of clinical concern.

Quality of Evidence: High Strength of Recommendation: Strong

What physiological parameters should be included in assessment to generate a valid PEWS
score¢ How and when should these observations be performed?

The PEWS systematic literature review (Lambert et al., 2014) and O’Leary et al.’s (2015) recently
published cross-sectional study provided evidence of published centile data and international
practices. A number of sources provided evidence for standard measurement of observations;
Royal College of Nursing (RCN) Standards for Assessing, Measuring and Monitoring Vital Signs
in Infants, Children and Young People (RCN, 2013), the UK Confidential Enquiry into Maternal
and Child Health (CEMACH, 2008, 2014), Department Of Health Competencies for Recognising
and Responding to Acutely Il Patients in Hospital (2009), the NHS Kettering General Hospital
PEWS Guideline for Paediatric Patients (Kettering General Hospital, 2011), GDG consultation with
stakeholders internationally and PEWS pilot focus group research to support the development of
PEWS for the Irish health system (Lambert, 2015). A systematic review, existing clinical guidelines
and a number of descriptive papers informed the GDG's decisions around frequency of
observations.

Summary of evidence for selection of physiological parameters

Reported across 11 studies (Duncan, 2006; Haines, 2006; Brilli, 2007; Hunt, 2008; Shilkofski, 2007;
Tibballs, 2009; Edwards, 2009; Monaghan, 2005; Tucker, 2009; Sharek, 2007; Tibballs, 2005) the
PEWS systematic literature review identified seven original paediatric early warning scoring tools
for use in inpatient settings (Monaghan, 2005; Tibballs et al., 2005; Duncan et al., 2006; Haines
et al., 2006; Parshuram et al., 2009; Edwards et al., 2009; McLellan et al., 2013). An additional
eight studies reported validating modified versions of these originally developed paediatric
early warning scoring systems for use in their own specific paediatric hospital setting, population
groups and for different end points (Akre et al., 2010; Edwards et al., 2011; Skaletzky et al., 2012;
Tucker et al., 2009; Bell et al., 2013; Solevag et al., 2013; Fuijkschot et al., 2014; Sefton et al.
2014). A close review of these PEWS scoring systems revealed that there was some, but limited,
consistency across scoring tools on the number, type, classification, scoring and calling criteria
of the measurement parameters for PEWS. For example, some tools used single parameter
trigger scores, whereas other tools used an aggregate weight with an overall threshold score for
triggering action. The total number of parameters for scoring ranged from five to 16 items across
all systems, with scoring system ranges extending from 0-26. While the majority of PEWS scoring
tools contained measures on neurological, cardiovascular and respiratory status, there was
considerable diversity in the specific physiological variables measured within these categories.

The performance criteria of PEWS scoring tools were reported in 12 papers (Akre, 2010;
Duncan, 2006; Edwards, 2008 & 2011; Fuijkschot, 2014; Haines, 2006; Parshuram, 2009 & 2011;
McLellan, 2013; Robson, 2013; Skaletsky, 2012; Tucker, 2009). Different settings adopted and self-
regulated different markers and/or endpoints for clinical deterioration, e.g. “Code Blue"” call,
PICU admission, death and interventions, resulting in multiple threshold scores and wide ranging
sensitivity and specificity percentage values. It was rare to identify a PEWS scoring tool that
had both a high sensitivity and specificity. In the majority of instances, sensitivity was sacrificed
for specificity or vice versa. The sensitivity and specificity of PEWS scoring tools to detect
deterioration is dependent not only on the score itself but also on the definition of deterioration
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used in the study. The Bedside PEWS is the only PEW system score identified that was validated
in multiple sites with a large paediatric patient population; other validation studies were
conducted with small paediatric patient ranges in single hospital sites with variable outcomes
(Parshuram et al., 2009 & 2011).

Eleven studies were identified that described trigger or calling criteria. Calling criteria, thresholds
and reported information varied considerably across these studies. From the evidence
available, staff and/or family concern, haemodynamic, cardiovascular, respiratory and
neurological changes were identified as the most common trigger criteria (Avent, 2010; Brilli,
2007; Hanson, 2010; Haqgue, 2010; Hunt, 2008; Kotsakis, 2011; Panesar, 2014; Sharek, 2007; Tibballs,
2005; Vanvoorhis & Willis, 2009; and Zenker, 2007 [cited in Lambert 2014]).

Evidence statement for selection of physiological parameters

The PEWS literature review revealed diversity in paediatric physiological (and other) parameters,
differences in age-dependent vital sign reference ranges and limited consensus on clinical
deterioration outcome measures in systems, making it difficult fo compare and contrast the
performance criteria of paediatric early warning detection and scoring systems. However,
although rare for any system to have both a high specificity and sensitivity, some scoring systems
did show promising sensitivity and specificity, e.g. Duncan (2006), Parshurum (2009 & 2011).
Alongside considering the validity of a scoring system, many contexts chose simplicity and
clinical utility as a priority in selecting which paediatric early warning detection system score to
implement.

The values and thresholds chosen for the PEWS triggers were agreed by the National PEWS
Steering Group. This was a consensus process that drew on the systematic review of the
literature pertaining to paediatric early warning scores and systems in use internationally, the
Irish Children’s Triage System (ICTS) and published data on physiological measurements for
well children (Fleming et al., 2011; Bonafide et al., 2013; O'Leary et al., 2015). The most widely
validated PEWS triggers came from the Canadian Bedside PEWS and this was the anchor point
for many values.

Following the Irish PEWS pilot, thresholds to score for high blood pressure were reduced based
on feedback from test sites. The blood pressure thresholds that score for the Irish PEWS are now
significantly lower than other international scoring charts. The National PEWS Steering Group
agreed that the current thresholds represent a safe compromise between the importance of
recognising raised blood pressure in childhood, and the possibility of having an over sensitive
threshold which may generate unnecessary triggering and evaluation. It is important to state
that because a value is given a score of 1, 2 or 3 this does not reflect the relevance of that
value to every clinical situation, but rather its ability fo act as an early warning indicator across
the whole paediatric population. Parameters may need to be amended down as well as up
to cover specific clinical situations. Guidance on this matter is given within the PEWS training
programme, including recommendations on the assessment of the child with any blood pressure
trigger.

It is the view of the National PEWS Steering Group that there is no exact or ‘perfect’ threshold
for any physiological parameter that identifies deterioration. Combining and monitoring
parameters over time creates situation awareness of a child’s clinical status that can be shared
with other team members. In addition, using triggers from one parameter, e.g. raised heart rate,
to promote information seeking from other parameters, e.g. central capillary refill time and
blood pressure, enhances the clinical picture.
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Core scoring Additional scoring Non-scoring elements
physiological parameters physiological parameters
Respiratory rate Oxygen saturation Mode of oxygen delivery
Respiratory effort Systolic blood pressure Skin colour
Oxygen therapy Central capillary refill time Temperature
Heart rate

Level of consciousness*

Recommendation 4
The core physiological PEWS parameters must be completed and recorded for every set of observations®.

Quality of Evidence: Moderate Strength of Recommendation: Strong

Good practice point

To obtain the total PEWS score:

1. Complete and record the core physiological parameter observations*

2. Score individual observations according to the colour coded criteria on the age-specific paediatric
observation chart

3. Calculate the total PEWS score by adding the scores for each core parameter together

4. Additional parameter observations should be completed and recorded as clinically appropriate

* Where a child is sleeping, with normal sleep pattern and no concern about neurological status, it may
not be necessary to wake them to check AVPU (Alert, Voice, Pain, Unresponsive).

Summary of evidence for standardisation of observation and monitoring practices in children

A UK audit of paediatric deaths in hospitals noted that in one quarter of cases there were
recognisable vital sign abnormalities (CEMACH, 2008). Health services do not always deliver
optimal care for children and young people and lives may be lost as a result (RCPCH, 2014a). It
is important that measures are taken to improve recognition and management of serious illness
across the health service. The Why Children Die report illustrates the importance of access to
high quality paediatric healthcare. All healthcare professionals who come into contact with
children and young people must be trained to be competent and confident in the recognition
of a sick child, thus enabling early identification and treatment (RCPCH, 2014b).

The Department of Health in the UK (2009) published competencies for the recognition and
response to deteriorating patients, which stated:
“Staff caring for patients in any acute hospital setting should have competencies in
monitoring, measurement, and interpretation of vital signs, equipping them with the
knowledge to recognise deteriorating health and respond effectively to acutely ill patients,
appropriate to the level of care they are providing.”

Standardisation of equipment and practices will maintain or improve patient safety by
providing consistency in the quality of physiological findings and interpretations. Techniques of
measurement or enquiry used by health professionals may affect the information ascertained
from the child/family, with the quality of observation assessment data dependent on a
combination of reliability (repeatable with precision) and validity (accuracy) (Aylott, 2006). The
process of assessment is dynamic; involving review, re-evaluation and interpretation of clinical
findings to ensure care is meeting a child’s current need (Aylott, 2006). Staff should be trained
on physiological observation procedures and their relevance (Kettering General Hospital,
2011). The Australian Commission on Safety and Quality in Healthcare has published a National
Consensus Statement (ACSQH, 2011), within which a number of key tasks that all doctors and
nurses should be able to perform are outlined. These include systematically assessing a patient
and understanding and interpreting abnormal physiological parameters and other abnormal
observations.

33



34 | The Irish Paediatric Early Warning System (PEWS) V2 | A National Clinical Guideline

The Royal College of Nursing, UK (RCN, 2013) has published standards for assessment,
measurement and monitoring of vital signs in children. Specific Nursing and Midwifery Board of
Ireland (NMBI) guidance in relation to assessment skills for children (cited below) is taken from
the Requirements and Standards for Nurse Registration Education Programmes (NMBI, October
2016), and recommends use of a model/framework to guide systematic assessment of the child
to identify health and nursing needs and the development of a child-centred plan of care.

Evidence statement for standardisation of observation and monitoring practices in children

A standard national guideline for observation and monitoring in paediatric nursing and
medical care has not been developed in Ireland. However, other international early warning
systems have developed standard operating procedures (SOP) for assessing and recording
observations and IMEWS clearly sets out standard practices for physiological assessment of
a pregnant woman. The Quality Care Metrics Initiative uses the RCN Standards for assessing,
measuring and monitoring vital signs in infants, children and young people as the benchmark
for quality in auditing compliance within the vital signs/quality care metric. The GDG concluded
that development of a new SOP for the Irish context was not required at this fime. The United
Kingdom (UK) RCN standards are recommended for clinical observation and monitoring of
children in Irish paediatric inpatient care settings.

Lockwood et al. (2004), in their systematic review of 124 papers related to patient vital sign
monitoring, noted limited evidence of optimal frequency of vital sign measurement. In some
sifuations, visual observation, rather than vital sign measurement, may be more appropriate.
However, no studies have evaluated the role and effectiveness of visual observation to monitor
the patient as an alternative to the traditional vital signs. In a descriptive paper, Schulman and
Staul (2010) contend that the frequency of measuring vital signs should be based on each
patient’s individual need rather than on specific fime intervals. Schulman and Staul further
recommend that hospitals develop local standards for vital sign measurement that meet
the needs of the majority of patients in the clinical area while also allowing opportunities for
deviation based on the clinician’s judgement and/ or individualisation based on a particular
patient’s situation. In the context of PEWS, the NHS Kettering General Hospital (2011) guidelines
included a twelve hour observation monitoring schedule and increasing observation frequency
if abnormal physiology is detected. Clinical response to the Brighton PEWS involves informing the
nurse in charge and increasing the frequency of observations. Through clinical judgement and
critical decision making, care is individualised to the child and the clinical circumstances.

Recommendation 5
Observations and monitoring of vital signs should be undertaken in line with recognised, evidence-based
standards.

Quality of Evidence: High Strength of Recommendation: Strong

Good practice point

The recommended standards for measurement of vital signs and observations are the UK Royal College
of Nursing Standards for Assessing, Measuring and Monitoring Vital Signs in Infants, Children and Young
People (2013).

The baseline frequency of observations will depend on the child’s individual clinical circumstances. For
all paediatric inpatients, it is recommended that observations are carried out at least once per shift (or
once every 12 hours), regardless of reason for admission.

The escalation guide details the minimum observation frequency for any child triggering PEWS.

It is essential fo note any individual outlying parameters, observe frends over current and previous shifts,
and be aware that a child showing no signs of improvement may quickly lose the ability to compensate.
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In paediatric inpatient settings, when the PEWS is triggered, what is the appropriate response to
ensure timely intervention for a child with suspected clinical deterioration?

Summary of the evidence for escalation, communication and documentation responses to
PEWS triggers

The evidence on escalation of care algorithms and PEWS response systems identified in the
PEWS systematic review (Lambert et al., 2014) and focus group findings (Lambert, 2015), along
with key documents such as the UK Department of Health Competencies for recognising and
responding to acutely ill patients in hospital (2009) and the Royal College of Physicians (RCP,
2012) working party report on National Early Warning Score (NEWS) Standardising the assessment
of acute illness severity in the NHS, addressed this question.

Escalation

Multifactorial reasons for failures in care have been identified in paediatric in-hospital deaths
(CEMACH, 2008), therefore a multifactorial approach to prevention is appropriate. Early
warning scores are generated by combining the scores from a selection of routine observations
of patients, e.g. pulse, respiratory rate, respiratory distress and level of consciousness. If a child’s
clinical condition is deteriorating the ‘score’ for the observations will (usually) increase. Therefore
a higher or increasing score gives an early indication that intervention may be required
(NHSIHI, 2013). Early intervention can ‘fix’ problems and can avoid the need to transfer a child
to a higher level of care and thus prevent or reduce harm. The Irish PEWS involves multiple
components for detection and response to suspected clinical deterioration; an early warning
scoring tool, an escalation guideline, a clear framework for communication and requirements
for documentation and review.

Three literature reviews of paediatric rapid response systems (RRS) revealed evidence to support
the effectiveness of paediatric RRS, with a number of studies reporting statistically significant
reduction in mortality rates and cardiorespiratory arrest rates after implementation (Winberg
et al.,, 2008; Chan et al., 2010; VanderJagt, 2013). As a consequence of lack of comparable
data, there was limited evidence available on the most optimal RRS to implement. The PEWS
focus group findings were supportive of the standardised escalation guide. Although clinical
judgement can be used to increase the level of escalation and response to a child whose
condition was worrying, clinicians expressed support for the guide which prompted action. Pilot
feedback also indicated that unwell children were seen sooner for review than before PEWS
implementation. Nurses reported that doctors were prompted to pay aftention to a score
and to take action, less experienced staff were encouraged to “think and respond”, and
communication was enhanced between junior and senior staff resulting in a rapid response and
overall enhanced sense of urgency and improved safety on the pilot wards (Lambert, 2015).

Communication

Poor communication has been identified as a contributing factor in adverse incidents where
patient care is put aft risk. In the UK, the National Confidential Enquiry intfo Patient Outcomes
and Deaths (NCEPOD, 2005 and 2012) highlighted communication failures between teams as
a contributing factor to delays in referrals and in delivering essential care. The Joint Commission
(US) (2007) identified that timely, accurate, complete and unambiguous information that is
understood by the recipient reduces errors and results in improved patient safety.

is an easy, structured
and useful tool to help communicate concerns, and call for help or action. This tool is used
to assist staff in providing focused communication to other healthcare professionals when
communicating information.

35



36 | The Irish Paediatric Early Warning System (PEWS) V2 | A National Clinical Guideline

Documentation
The HSE (2011) has published standards and recommended practices for healthcare records
management. The quality of clinical documentation in the healthcare record is essential to:
a) ensure the continuity and delivery of safe, quality healthcare,
b) document and facilitate communication of care between service user, family and
healthcare teams and provide evidence of same,
c) justify care delivery in the context of legislation, professional standards, policies, procedures,
protocols and guidelines, evidence, research and professional and ethical conduct.

It is specified that:
“the content of the healthcare record provides an accurate chronology of events and all
significant consultations, assessments, observations, decisions, interventions and outcomes.
The content of each record complies with clinical guidance provided by professional bodies
and legal guidance provided by the Clinical Indemnity Scheme. This standard applies to
both hardcopy and electronic documentation.” (HSE, 2011 p23)

Recommendation 6
The PEWS escalatfion guide should be used to inform the clinical response in the event of any PEWS
frigger.

Quality of Evidence: High Strength of Recommendation: Strong

Good practice point
If there is clinical concern a higher level of alert and response may be activated regardless of the PEWS
score.

Practical guidance for implementation

An urgent response pathway should be agreed under the guidance of the local PEWS governance

committee, taking info account suitability and availability of local resources. Team members should

be appropriately frained and maintain their competency in the management of an acutely ill child.

Guidance on quality standards, team membership and competencies may be found via the following

online resources:

1. https://www.resus.org.uk/quality-standards/acute-care-quality-standards-for-cpr/#prevention

2. https://www.rcplondon.ac.uk/sites/default/files/documents/national-early-warning-score-
standardising-assessment-acute-illness-severity-nhs.pdf

3. NHS England ReACT (Response to ailing children tool)
http://www.england.nhs.uk/ourwork/patientsafety/re-act/

Recommendation 7
The ISBAR communication ftool (ldentify, Situation, Background, Assessment and Recommendation)
should be used when communicating clinical information.

Quuality of Evidence: High Strength of Recommendation: Strong

Practical guidance for implementation

The National Clinical Guideline No. 11; Communication (Clinical Handover) in Acute and Children’s
Hospital Services provides detailed information around the use of ISBAR communication for the
deteriorating child patient.

Recommendation 8
Management plans following clinical review must be in place and clearly documented as part of the
PEWS response.

Quality of Evidence: High Strength of Recommendation: Strong


https://www.resus.org.uk/quality-standards/acute-care-quality-standards-for-cpr/#prevention
https://www.rcplondon.ac.uk/sites/default/files/documents/national-early-warning-score-standardising-assessment-acute-illness-severity-nhs.pdf
https://www.rcplondon.ac.uk/sites/default/files/documents/national-early-warning-score-standardising-assessment-acute-illness-severity-nhs.pdf
http://www.england.nhs.uk/ourwork/patientsafety/re-act/
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Good Practice Point

Management plans should include actions for all members of the tfeam and timeframes in which
inferventions must occur. Medical staff must always document their impression, which is the provisional
diagnosis. When this is done, each member has a clear idea of their roles and responsibilities. A
management plan may include directions as to the required frequency of observation until certain
measurable improvements are achieved, or criteria for escalation of care to occur. It may also give
guidance as to when to be concerned in relation to the management of a deteriorating patient,
changes in patient drug therapy or inferventions and planned further investigations.

What are the appropriate amendments (variances) that can be made to a child's PEWS
parameters or escalation response to support clinical judgement?

Existing clinical guidelines examined in the PEWS systematic literature review (Lambert et al.,
2014), pilot focus group findings (Lambert, 2015) and expert group consensus addressed this
question.

Summary of evidence for variances

It is acknowledged that there is currently a paucity of existing literature to support the practice of
permitted variance in PEWS protocols. Clinical guidelines from Worcestershire NHS Trust (2011 and
2013) clearly state that healthcare professionals must exercise their own professional judgement
when using the PEWS and that any decision to vary from the guideline should be documented
in the patient record to include the reason for variance and the subsequent action taken. In
the Starship Hospital in Auckland, New Zealand, a ‘variance’ box is included within the chart
which is completed only after discussion with a consultant or fellow. This is to allow for individual
patients whose physiological parameters are expected to sit outside the normal range due to
their underlying condition. Similarly, ‘modifications’ to physiological parameters are permitted,
within a local hospital's guidance framework, on the Victorian Children’s Tool for Observation
and Response (VICTOR) in the state of Victoria, Australia. The Canadian Bedside PEWS tool
recommends the application of frontline clinical staff discretion to an escalation response and
is infended to augment rather than replace clinical judgment. Finally, the NHS NEWS report
(RCP, 2012) recommends that in circumstances in which the healthcare professional feels the
early warning score may be overestimating the severity of a patient’s clinical condition, a more
senior decision-maker within the clinical team should be consulted to determine whether further
escalation of care is warranted. The aforementioned charts, systems and guidelines allow
the attending healthcare professional (including senior medical practitioner and registered
nurse) to apply clinical judgement to the scoring parameters or escalation guide, in certain
circumstances. The requirement for clear documentation in the patient notes of this decision,
the underlying ratfionale and the plan for future observation is a feature of such variance
mechanisms.

Evidence statement for variance use

Expert opinion and National PEWS Steering Group consensus confributed to development of
the structures for variance within the Irish PEWS. Practices were closely monitored during the lIrish
PEWS pilot and targeted continuing education was undertaken in response to audit findings.
Experiential evidence from the post-pilot focus groups strongly favoured permitting system
amendments, under certain circumstances, by senior clinicians and with a clear, reportable
monitoring plan in place. Further national implementation experience has re-enforced the view
that variances to a child’s parameter thresholds or escalation response must be requested only
by senior clinicians, following review of an individual child.

Success of the PEWS is dependent on how well it integrates with and supports the judgement
of experienced clinical staff. There is currently no early warning score that will detect every
deteriorating child, all of the time. The PEWS score is recognised as being sensitive at fimes
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towards certain situations and clinical conditions. The scoring is weighted towards a child with
physiological signs of haemodynamic or respiratory instability but some deteriorating children
will only display subtle signs or may not show any signs until very late. To compensate for these
limitations, the Irish PEWS promotes the application of experience and clinical judgement
alongside the scoring and the escalation guide. Conversely, there may be situations where
escalation to review may not be clinically necessary. In these circumstances, a senior clinician
may decide that a variance order is appropriate.

Children are admitted to a variety of clinical settings in Ireland with different levels of paediatric
medical support. The core elements of the PEWS; standardised assessment and recording of
observations, PEWS Scoring tool, escalation guide, communication framework and clinical
response; are applicable to all sites admitting children, as set out in Recommendation 1 of this
guideline. All hospitals are required to identify a clear clinical alert and response pathway for
a child requiring escalation of care. The PEWS is designed not to replace but to enhance the
clinical judgment of the frontline clinical team.

Permitted variance firmly supports the judgement of the clinician and considers the individual
circumstances of each child. Variances allow for the child whose baseline is different to the
expected range for age and/or whose clinical presentation is as expected though their iliness
is causing physiological triggers. However, it is also the part of the system which poses a risk as
the triggers or escalation safety net is dampened down. Specific paediatric knowledge and
experience is essential to support safe variance decisions. Monitoring variance use is essential
to ensure adherence to safety measures and learning should be evident in an ongoing fraining
programme.

It is recognised that a number of hospitals that admit children do not have resident paediatric
on-call cover. In these sites, the local PEWS Governance Group must have a clear SOP that
addresses the following: escalation of care for a deteriorating child and permissions regarding
use of medical escalation suspension and parameter amendment.

Recommendation 9
Variances to PEWS parameters or the Escalation Guide may be made by senior clinicians with caution in
certain permitted circumstances.

Quality of Evidence: Low Strength of Recommendation: Conditional

Nursing Variance to PEWS Escalation Guide: Special Situation

A senior nurse may decide against immediate escalation when he/she believes that a child is not
deteriorating and that measures to reduce pain, discomfort or distress are likely fo reduce the PEWS score
over a short period of observation. This is fermed a special situation and must be clearly documented in
the child’s notes.

Good practice point

e Transient, readily identifiable cause for PEWS score increase

¢ Decision not to escalate made in conjunction with senior nurse

* Engage with the child and family in determining the plan

* Reassessment must occur within a short and defined timeframe (complete ‘reassess within' section) at
the discretion of the senior nurse and appropriate to the child’s condition and triggering parameter(s)

e Explicit documentation within the child’'s healthcare record to reflect rationale for decision not to
escalate
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Medical Variance to PEWS Parameters: Parameter Amendment

A child with a condition that permanently, or for a fixed period, alters their baseline physiological
parameters from the expected baseline for age may have a Parameter Amendment put in place by a
senior doctor, using the Parameter Amendment section on the paediafric observation chart.

Key points:

e Chronic conditions only, not for acute presentation

¢ Only to be decided by a doctor at registrar level or above (consider discussion with consultant)

* Must be aranged (upper and lower) value

¢ Must have an end point or fimeframe for review (this may be post-surgery, post specific tfreatment or
for reassessment at the next admission)

Good practice point

¢ Parameter amendments should only be used for chronic and not acute conditions

¢ Discussion with the child’s specialist consultant should be considered

* Any decision regarding a parameter amendment must be discussed with the child and family as
appropriate

* All variances, including clinical rationale and planned review, must be clearly documented in the
child’s healthcare record

Medical Variance to PEWS Escalation Guide: Medical Escalation Suspension*
*specialist paediatfric knowledge, experience and competence are critical for safe use of Medical
Escalation Suspension

This may be used to establish an agreed care pathway for children who are experiencing an acute
episode of iliness with observations that deviate from expected normal limits and triggering high PEWS
scores. These children may be considered ‘sick but stable’ and their increased score reflects their iliness
as expected. Following assessment they are considered unlikely to deteriorate if they remain stable in
this new range. In these circumstances a temporary, conditional medical escalation suspension may be
ordered.

It is the responsibility of local governance siructures to determine if sufficient paediatric experience and
support is available to safely use the Medical Escalation Suspension facility. A decision may be made to
operate PEWS without the Medical Escalation Suspension option in use. This governance decision must
be documented.

Good practice point:

e Child has acute iliness and is determined to be ‘sick but stable’

* Only to be requested by a doctor of registrar level or above (consider discussion with consultant)
following review of an individual child

* Tolerance typically applied to respiratory parameters; caution required if accepting an elevated

heart rate for example

Period of observation is required to determine stability before longer suspensions

Child is recognised as unlikely to deteriorate if they remain stable in this new range

Deviations from the agreed parameters should be referred to the senior nurse present

Child must be reviewed frequently (alert to changes in the child’'s condition)

Suspension agreement should be reviewed at least every 24 hours

Planned review may occur sooner than planned expiry date/time

Temporary adjustment of the escalation guide is overridden at any time where there is clinical concern
or changing clinical condition of a child.

Practical guidance for implementation of any variance to parameters or escalation
Engage with the child and family

Document all decisions clearly

Escalate concerns quickly

Monitor closely for complacency/effect /safe use
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In children with suspected sepsis, what additional investigations should be performed?

Evidence for this question was sourced from National Clinical Guideline No.6 Sepsis management
(DoH, 2014) available at: http://health.gov.ie/national-patient-safety-office/

and the UK Sepsis Trust Paediatric Sepsis 6 (Version 11, August 2015) available at:
http://sepsistrust.org/wp-content/uploads/2015/08/Paediatric-Sepsis-6-version-11_1.pdf

Evidence statement
Recognition of sepsis
The timely recognition of sepsis is a challenge for all paediatric clinicians. Clinical history and
physical examination may reveal features in keeping with infection or some of the diagnostic
criteria of systemic inflammatory response syndrome (SIRS). Some groups of children have an
increased risk of sepsis including:
children younger than 3 months;
children with chronic disease;
children with immune deficiency, immuno-compromise, asplenia, incomplete vaccination
record;
children who have recently had surgery.

Keeping a high index of suspicion of sepsis in all children with signs of infection, risk factors
or features of SIRS is the key to early diagnosis. The use of a paediatric early warning system
highlights some of these features and facilitates recognition and communication. If sepsis is
suspected then tests that may confirm the diagnosis should be performed. In addition, early
management should commence as outlined in the ‘Paediatric Sepsis 6'. The customised SIRS
criteria and further detail on sepsis management are available in National Clinical Guideline No.
6 Sepsis management.

Recommendation 10
Once a diagnosis of sepsis has been made, it is recommended that the Paediatric Sepsis 6 is undertaken
within one hour. Sepsis is diagnosed by the presence of SIRS criteria due to suspected or proven infection.

Quality of Evidence: High Strength of Recommendation: Strong

Good practice point
The fimely recognition of sepsis is a challenge for all paediatric staff. Clinical history and physical
examination may reveal features in keeping with infection or some of the diagnostic criteria of SIRS.

* Recognition of a child aft risk:
In a child with suspected or proven infection AND with at least 2 of the following SIRS criteria:
- Core temperature <36°C or >38.5°C
- Inappropriate tachypnoea
- Inappropriate tachycardia
- Reduced peripheral perfusion/prolonged capillary refill time
- Altered mental state (including: sleepiness/irritability/lethargy/floppiness)
* There should be a lower threshold of suspicion for age <3 months, chronic disease, recent surgery or
immunocompromise.
* Not every child with suspected or proven infection has sepsis, however rapid initiation of simple timely
freatment following recognition of sepsis is key to improved outcomes.


http://health.gov.ie/national-patient-safety-office/
http://sepsistrust.org/wp-content/uploads/2015/08/Paediatric-Sepsis-6-version-11_1.pdf
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Practical guidance for implementation

Temperature is an additional, non-scoring parameter in the Irish PEWS. The paediatric observation charts
contain a graph for temperature and some clinical prompts for consideration of paediatric sepsis. These
are not substitutions for clinical education and training in the management of a child with known or
suspected infection/sepsis.

The Paediatric Sepsis 6 is an operational tool to help deliver the initial steps of sepsis freatment in a simple
and fimely fashion:

Take 3: 1.1V or IO access* Give 3. 4. High flow oxygen
2. Urine output measurement 5.1V or IO fluids and consider early inotropic support
3. Early SENIOR input 6.1V or |10 broad spectrum antimicrobials

*IV:intravenous, |O: Intraosseous

This represents the minimum intervention. Other blood tests, cultures or investigations may be required
depending on the clinical scenario. Blood tests must be sent marked urgent and must be reviewed and
acted upon in a timely fashion. This also applies to any investigations ordered.

The task of implementing the Paediatric Early Warning System is as important and challenging
as operating the system itself. Implementation requires foundational supports including
governance, leadership, patient and staff engagement, fraining and capability in improvement
methodology. These supports generate the planning, motivation and culture change necessary
to embed new and complex practices. It is well documented in the literature that, despite good
intentions by authors of guidelines, implementation remains problematic (Cabana et al., 1999;
Pronovost, 2013; Hands et al., 2013).

Hospitals should employ quality improvement methods to enhance stakeholder engagement
and support local implementation through the use of testing, measurement and feedback of
key interventions. The GDG has made several recommendations that expressly support PEWS
implementation from an organisational to clinical level. There may be an impact on resources
resulting from these recommendations and this is dealt with further in the budget impact
analysis (refer to Appendix 3.1). Where possible, hospitals may allocate resources for PEWS from
within existing structures such as risk, quality, patient safety or research divisions so as to minimise
additional costs. Larger sites may require the creation of an additional post(s) to support
implementation and sustainability, which will have a more significant impact on financial
resources.

Specific published evidence on the governance structures and organisational supports required
for the effective implementation of PEWS is limited. Of the six studies identified that focused
specifically on PEWS implementation (Demmel et al., 2010; Lobos et al., 2010; Randhawa et
al., 2011; Hayes et al., 2012; McLellan & Connors, 2013; Kukreti et al., 2014) most hospital sites
reported having a designated site leader/champion and multidisciplinary PEWS team to drive
effective implementation. One of these studies, a pre-and post-implementation survey by Kukrefti
et al. (2014), reporting on strategies to overcome apparent and potential barriers to assist with
PEWS implementation, recommended a six month programme of presentations and question
and answer sessions open to every stakeholder group in the hospital (clinicians and managers).
A core point across these studies was the cyclical process of implementation over time. Another
paper by VanderJagt (2013), reporting on a cross-sectional survey, recommended the following
suggestions for PEWS implementation planning:
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Identification of medical and nursing champions (general inpatient, intensive care units,
quality/safety leadership),

Identification of key stakeholders (general inpatient unit nurses, physicians, resident trainees,
ICU staff, parents), and

Establishment of measurable process and outcome objectives (e.g. time between arrests).

Supplementing these research studies were the data extracted from grey literature sources and
the consultation process with key experts internationally, both of which strongly emphasised
the requisite for leadership to drive the effective implementation of PEWS. An evaluation of the
New South Wales, Australia ‘Between the Flags' programme states the absolute necessity of
governance, strong executive support and the effect of organisational culture for success and
sustainability of the programme (Green, 2013).

Similar critical organisational supports for effective PEWS implementation were expressed by
participants in the focus groups following the pilot of PEWS (Lambert, 2015). An established
hospital PEWS coordinator and PEWS ‘champion’ on each ward were clearly warranted to
ensure sufficient resources and time was available for staff fraining and ongoing education.
Medical champions to assist with training were also discussed. Significant enablers to PEWS
implementation were a phased implementation throughout a hospital/unit with supervision
and support from management through to ward level (Bullivant and Corbett Nolan, 2013). This
evidence is supported in the report of an Irish paediatric early warning score implementation
(Ennis, 2014) which notes the significance of the positive leadership roles played by ward
managers and senior staff in educating and encouraging staff participation in PEWS. In fact,
strong front line nursing leadership is named as a critical component for success. All of these
findings are in line with the Improving our Services document (HSE, 2008), which identified
organisational leadership and adequate resourcing as key elements when planning a quality
improvement initiative. This is further echoed in the UK Department of Health (2009) competency
document which advises effective leadership and rigorous change management from “board
through to ward".

Thus, the following recommendations in relation to organisational support and governance
structures are essential for the effective operation of the PEWS recognition and response system
within a wider hospital patient safety culture and commitment to quality improvement practices.
Recognition and response systems should be part of standard clinical practice. Nonetheless, the
infroduction of new systems to optimise care of children whose condition is deteriorating requires
organisational support and executive and clinical leadership for success and sustainability. Each
paediatric unit should set up a PEWS governance group/committee to consider and agree the
processes and stages of implementation for PEWS and the ongoing monitoring of compliance
and efficacy.

Recommendation 11
The Chief Executive Officer/General Manager, Clinical Director and Director of Nursing of each hospital
or hospital group are accountable for the operation of the Paediatric Early Warning System (PEWS).

A formal governance sfructure, such as a PEWS group or committee, should oversee and support the
local resourcing, implementation, operation, monitoring and assurance of the Paediatric Early Warning
System.

Quality of Evidence: High Strength of Recommendation: Strong
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Practical guidance for implementation

For co-located units, the governance for PEWS implementation may be incorporated info existing early
warning score governance structures, and should:

¢ Include service users, clinicians, managers

Have appropriate responsibilities delegated and be accountable for its decisions and actions
Monitor the effectiveness of interventions and training

Have a role in reviewing performance data and audits

Provide advice about the allocation of resources.

Recommendation 12
The PEWS governance committee should identify and support a named individual(s) to coordinate local
PEWS.

Quuality of Evidence: Moderate Strength of Recommendation: Strong

Practical guidance for implementation

* PEWS nursing and medical implementation leads for each site should be identified.

* The local PEWS coordinator may not be a new role, but should include protected time for PEWS
implementation and audit.

* The selection of trainers is important as successful implementation is reflective of the quality of training
provided.

e PEWS champions should be named at ward level to facilitate ad hoc questions/queries from
colleagues or parents, and continue to promote compliance with completion of the observation
charts, PEWS scoring and escalation.

Furtherinformation can be foundin Appendix 3.4 —Paediatric Early Warning System (PEWS) Implementation
foolkit.

The PEWS is one facet of a hospital-based paediatric safety system. Brady et al. (2014) believe
that a system that improves situation awareness and links it to clear action will enable clinical
teams to more rapidly identify, mitigate and when necessary, escalate the recognition of risk
in deteriorating children. Reliable escalation could bring more resources in the form of people,
equipment and clinical experience to the bedside of the children most in need. However, the
process of improving clinical situation awareness is complex; no single solution is effective at
bringing significant reduction in morbidity and mortality outcomes (Kodali, 2014). Rather, “a
synergistic combination of interventions that address each stage of clinical deterioration and
employ both objective and subjective criteria for identification of these patients will be more
effective” (Kodali, 2014).

Improved situation awareness drives better recognition of early deterioration and is essential in
efforts to reduce poor outcomes from significant deterioration or cardiorespiratory arrest outside
of the PICU. Additional structures and tools that support a sense of shared situation awareness
are available, including:

Briefings are team-based updates given at an allocated time. They are focused and structured
to cover essential information relating to safety over the following 12-24 hours. This may include
current and predicted activity, high risk patients or tfreatments in use, same name individuals
and staffing issues. Briefings are short, usually no longer than 1-2 minutes.
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National Clinical Guideline No.5 Communication (Clinical Handover) in Maternity Services
recommends that the ‘Safety Pause’ (HSE, 2013) is adopted nationally into clinical handover.
The safety pause is a very important feature of clinical handover as it provides an opportunity
for staff to pause and highlight safety issues which may assist them in being proactive about
the challenges they face in providing safe high quality care for patients. Emphasis on the safety
pause as part of clinical handover complements the implementation of PEWS in its potential to
have a profound effect on patient safety in paediatric care by focussing clinician’s attention on
priority issues that everyone needs to know to maintain patient safety. It is based on one question
‘what patient safety issues do we need to be aware of today?’ and results in immediate action.

Huddles are short meetings (less than 15 minutes — often shorter) that bring key frontline staff
together at fixed times throughout the working day, e.g. morning, evening, night. The purpose
of the huddle is to create shared situation awareness amongst groups that work together as a
system in order to predict and improve patient flow and safety. Huddles can be adapted to
the needs of any team or organisation. Adams et al. (2015) found huddles to be regarded as
useful by the vast majority of staff and are an inclusive, empowering, non-hierarchical method
of information sharing regarding patient safety.

It is important to recognise that PEWS is dependent on foundational elements of patient safety.
Team fraining and simulation are important methods to enhance team work. There are many
examples of successful programmes such as the United States (US) Agency for Healthcare
Research and Quality TeamSTEPPS (Team Strategies and Tools to Enhance Performance and
Patient Safety). This evidence-based patient safety toolkit addresses leading causes of medical
errors and helps organisations improve the quality, safety and efficiency of health care delivery.
TeamSTEPPS is specifically designed as a resource for health care providers to improve patient
safety through effective communication and teamwork skills.

Neily et al. (2010) demonstrated the benefit of team training on surgical related mortality across
the Veterans Healthcare Administration in the US with an 18% decrease in annual mortality at
centres providing training versus 7% at those where team training had yet to be provided. In
a recent review article, Cheng et al. (2015) examined the potential of simulation training in
paediatrics moving from its use purely as an educational resource to one that provides system
level integration for patient safety. Developing and providing access to simulation training over
coming years will ensure that the benefits of PEWS will continue to accrue well into the future.

The Irish Paediatric Early Warning System is a complex intervention made up of multiple
components. Many of these components have been studied individually, often as quality
improvement projects. A small number of PEWS have been evaluated as whole system
interventions with many of these applying quality improvement methods to support
implementation. This highlights the need to appreciate the support provided for the successful
implementation of complex interventions in published studies. It is likely, therefore, that quality
improvement methods are required to support the intfroduction of PEWS in different contexts —
both its individual components and the system as a whole.

Quality improvement methodology facilitates successful implementation by:
Adapting effective interventions for new contexts
Helping to formulate theories of change
Identifying, understanding and mobilising stakeholders
Providing clarity of goals
Breaking down large tasks to key components
Using measurement to drive change
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Testing ways to perform key processes reliably
Supporting innovation and frontline ownership.

Hayes et al. (2012) reported a multidisciplinary improvement collaborative of 20 children’s
hospitals through the Child Health Corporation of America. The study implemented a suite of
prevention, detection and correction strategies on targeted inpatient units with the aim of
reducing the number of inpatient paediatric cardiopulmonary arrests by 50% and improving
the culture of patient safety scores by five percentage points in three key domains. The study
applied the Institute of Healthcare Improvement’s Collaborative Model that uses shared
learning between sites as they apply improvement methods, testing and measurement locally.
Kukreti et al. (2014) describe the implementation of a rapid response system at the Hospital for
Sick Children, Toronto. The study suggested a blueprint for implementing a complex intervention
such as this based on quality improvement ideas and methods.

There is evidence from the evaluation of other patient safety interventions that emphasise the
need to manage a change of context. For example, Dixon-Woods et al. (2013) describe the
importance of understanding the non-technical and programme elements of improvement
efforts, separate to the actual intervention (the insertion and care of central venous lines in
this case), for successful implementation. In a recent opinion article in Pediatrics, Lannon et al.
(2015) emphasise the use of quality improvement methods and safety principles to improve
child health outcomes and reduce harm. They acknowledge that multi-institution collaboratives
have achieved improved results by identifying and implementing best practices and by using
rigorous improvement methodology. They recommend the need to create sufficient capability
and competence in paediatrics fo match the demands of safety.

Recommendation 13

Hospitals should support additional safety practfices that enhance the Paediatric Early Warning

System and lead to greater situation awareness among clinicians and multidisciplinary teams, such as

incorporating briefings, safety pause and huddles into practice and implementation of:

— National Clinical Guideline No. 11; Communication (Clinical Handover) in Acufe and Children’s
Hospital Services

— National Clinical Guideline No. 6; Sepsis Management.

Quality of Evidence: Moderate Strength of Recommendation: Strong

Recommendation 14

The Paediatric Early Warning System should be supported through the application of quality improvement
methods, such asengagement sirategies, testing and measurement to ensure successfulimplementation,
sustainability and future progress.

Quuality of Evidence: Moderate Strength of Recommendation: Strong

Good practice point

* Shared learning and a need for quality improvement capability will be required by all early warning
system and safety intervention teams.

* Collaboratives between hospitals should be considered, such as the SAFE programme run by the Royal
College of Paediatrics and Child Health (RCPCH) in the UK, which aims to decrease deterioration of
children by using interventions such as the huddle developed at Cincinnati Children’s Hospital and
other safety supports. Early results demonstrate that the system of care to decrease deterioration is
essential. A paediatric early warning score is a component of the changes required. See http://www.
rcpch.ac.uk/safe for more information.
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Within the PEWS systematic literature review, only three studies were identified which principally
investigated educational interventions related to paediatric early warning detection and/
or response systems (McCrory et al., 2012; Tume et al., 2013; McKay et al., 2013). Two studies
used prospective pre-and post-intervention designs (McCrory et al., 2012; McKay et al., 2013)
and two studies employed surveys (Tume et al., 2013; McKay et al., 2013). Tume et al. (2013)
and McKay et al. (2013) sought to evaluate the development and impact of newly designed
education courses (Compass, RESPOND) for recognising child clinical deterioration. Other
studies, nominally those reporting on paediatric early warning response systems, may have
incidentally mentioned various aspects of education for PEWS. For instance, limited data was
reported on fraining modes, fiming, trainers, trainees, evaluation and costs. The data that were
reported were also variable with no standardised training process identified and no educational
outcomes reported.

Of the evidence available that specifically focused on the educational aspect of paediatric
early warning systems, there was broad agreement that the implementation of PEWS did have
implications for educating and training health care professionals in relation to the completion of
the PEWS scoring tool, activation of the escalation processes and knowledge and understanding
of child clinical deterioration. There was also consensus on the value of a multi- faceted, multi-
professional education programme with inbuilt patient case scenarios. In their evaluation survey
following the Recognising Signs of Paediatric Hospital Inpatients Deterioration (RESPOND) course,
Tume et al. (2013) found that the two most useful aspects of the course were the discussion
of real life cases and learning to use the Situation, Background, Assessment, Recommendation
(SBAR) communication process. Also, the authors commented that the multi-professional
approach to course delivery improved the understanding amongst each professional group
when dealing with cases of possible deterioration. While these interventions/packages report
favourable results such as improved teamwork, communication and improved documentation
of vital signs, these results are largely based on self-completed evaluation surveys following
participation in the training programmes. Of the studies that did examine clinical data, no
significant differences in hospital mortality or unplanned admissions to critical care areas were
identified.

These findings were echoed in the focus groups held following the pilot of the Irish PEWS,
which also highlighted the value of formal, structured, practical, scenario-based education
sessions, multi-disciplinary teaching and the need for on-going informal and refresher training
opportunities. Focus group participants also highlighted training already in existence, such as
resuscitation courses and how this might complement PEWS education. This is in keeping with
the UK Resuscitation Council’s (2010) published strategies for prevention of in-hospital cardiac
arrest, including a responsibility of hospitals to use an early warning system, mandate a clearly
identified response to critical illness and to ensure that all clinical staff are trained in the
recognition, monitoring and management of the critically ill patient and that they know their
role in the rapid response system.

Effective staff education and training has been identified as a key facilitator to early warning
system implementation in the Irish context (Lambert, 2015). Existing National Clinical Guidelines
for NEWS and IMEWS recommend that senior managers ensure their staff undertake the
education programme as appropriate. The recent Why Children Die report (RCPCH, 2014b)
recommends that all frontline health professionals involved in the acute assessment of children
and young people utilise learning resources and complete relevant professional development
so they are confident and competent to recognise a sick child. The NHS NEWS report (RCP, 2012)
recommends clinicians involved in the early warning system should be frained in its use, and
clinical responders should have the appropriate skills and competencies in the assessment and
clinical management of acute iliness.
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Ennis (2014) describes implementation of a paediatric early warning score on a children’s ward
in an Irish hospital. The education programme devised included a communication strategy
(ISBAR), familiarisation with the paediatric early warning score and provided refresher training for
staff in assessment and monitoring of inpatient children. The objective of the Irish PEWS training
is to familiarise clinicians with the tools and resources for use of the Irish PEWS, to increase their
understanding of the systems-based approach and to relate the system to existing knowledge
and practices. Paediatric assessment and resuscitation training remains a core mandatory
requirement and is not replaced by PEWS training.

Recommendation 15
The PEWS governance committee in each hospital must ensure that PEWS training is provided to all
clinicians.

Quality of Evidence: Moderate Strength of Recommendation: Strong

Good practice point

Classroom-based multidisciplinary training is recommended during PEWS implementation and for new
staff members that have not had previous experience with PEWS. Ongoing targeted fraining at team,
ward or unit level is recommended to help embed good practices.

Recommendation 16
Clinicians working with paediatric patients should maintain knowledge and skills in paediatric life support
in line with mandatory or certification standards.

Quuality of Evidence: Moderate Strength of Recommendation: Strong

Practical guidance for implementation
The PEWS training toolkit is available at hitp://www.hse.ie/pews.

Good practice point

¢ Hospitals and PEWS governance committees should ensure that all frontline clinicians involved in
the acute assessment of children and young people have access to educational resources and
complete relevant professional development so that they are confident and competent to recognise
a sick child.

e Resources such as Spotting the Sick Child (https://www.spottingthesickchild.com/), which has
been endorsed by the UK National Patient Safety Agency (2009), or the following other accredited
teaching aids may be used to provide or augment this minimum standard of teaching in hospitals:
https://www.resus.org.uk/resuscitation-guidelines/a-systematic-approach-to-the-acutely-ill-patient-
abcde/

NHS ReACT (Response to ailing children tool) http://www.england.nhs.uk/ourwork/patientsafety/re-
act/



http://www.hse.ie/pews
https://www.spottingthesickchild.com/
https://www.resus.org.uk/resuscitation-guidelines/a-systematic-approach-to-the-acutely-ill-patient- abcde/
https://www.resus.org.uk/resuscitation-guidelines/a-systematic-approach-to-the-acutely-ill-patient- abcde/
http://www.england.nhs.uk/ourwork/patientsafety/re- act/
http://www.england.nhs.uk/ourwork/patientsafety/re- act/
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Practical guidance for implementation

All clinicians should be able to:

¢ Systematically assess a child

Understand and interpret abnormal physiological parameters and other abnormal observations

Understand and follow the PEWS guide for escalation of care

Initiate appropriate early intferventions for patients who are deteriorating

Respond with life-sustaining measures in the event of severe or rapid deterioration pending the arrival

of emergency assistance

¢ Communicate information about clinical deterioration in a structured and effective way fo the
primary medical practitioner or team, to clinicians providing emergency assistance and to patients,
families and carers

¢ Undertake tasks required to properly care for patients who are deteriorating such as developing
a clinical management plan, writing plans and actions in the healthcare record and organising
appropriate follow up.

PEWS training is designed to complement existing paediatric life support courses. All clinicians should
attend mandatory fraining in Cardiopulmonary Resuscitation (CPR)/Basic Life Support (BLS) and the
systematic approach to paediatric assessment in addition to completion of PEWS fraining.

There was consensus across the anecdotal evidence that regular auditing of PEWS should be
conducted. For instance, in Starship Hospital, Auckland, New Zealand, monthly PEWS audits
have become part of nursing metrics. Eight of eleven local clinical paediatric early warning
guidelines examined for the systematic literature review specified audit procedures, monitoring
of compliance and/or key performance indicators (Mid-Essex Hospital Service — NHS Trust
Guideline for using Children’s Early Warning Tool (CEWT); Central Manchester University Hospital
— Manchester Children’s Early Warning Score (ManchEWS?) Policy; Worcestershire NHS Trust —
Paediatric Early Warning Score Clinical Guideline; Royal Cornwell Hospitals NHS Trust Policy for
Patient Observation and Monitoring in Child Health; University Hospital Bristol NHS Foundation
Trust Clinical Protocol for Recording and Acting Upon Physiological Observations in Paediatric
Inpatient Areas; East Cheshire NHS Trust Procedure for Assessing and Measuring Vital Signs on
Paediatric Patients and Using the Paediatric Early Warning Score; Thameside Hospital — NHS
Trust Paediatric Early Warning Scoring Policy; Hillingdon Hospital Trust NHS — Monitoring Newborn
Babies At Risk of Neonatal lliness In The Maternity Unit).

This is in keeping with evidence-based healthcare practices where audit is the final step
recognised as an effective mechanism for improving the quality of care (HSE, 2008).
Consequently, regular audit needs to be a strategic priority for healthcare institutions as part of
their clinical governance strategy. It is the policy of the HSE that healthcare audit is undertaken
to develop and sustain a culture of best practice, enable staff to evaluate and measure
practice and standards and to establish structures and processes to monitor and evaluate the
effectiveness of healthcare audit (HSE, 2008). The value and importance of an ongoing process
of audit was acknowledged by the participants who took part in pilot site focus groups, both in
terms of completion of the scoring tool and for training and learning purposes to reflect on child
cases.

Existing Irish National Clinical Guidelines have highlighted the importance of audit to ensure
both guideline implementation and positive impact on patient care through audit of patient
outcomes. The NHS NEWS Report (RCP, 2012) also recommends that an evaluation of the
system in practice should be carried out to determine if the recommended scoring template
and trigger thresholds are optimal and enable refinement if needed. Future research should be
directed towards evaluating the effectiveness of the NEWS in improving clinical response times
and clinical outcomes in patients with acute iliness. A recently published Irish paediatric early
warning score implementation report (Ennis, 2014) noted as target objectives full concordance
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with the use of paediatric early warning tools, agreed standards for assessment, monitoring,
recognition, referral and response and a concurrent reduction in unplanned admissions to
critical care.

The PEWS systematic literature review (Lambert et al., 2014) revealed some empirical evidence
on methods for monitoring the effectiveness of PEWS implementation and some mixed
evidence on potential clinical and process outcomes to analyse the impact of PEWS on
patient care. The most commonly reported clinical outcomes were rates of cardio-respiratory
arrest, mortality rates, unplanned transfers to PICU and invasive interventions required such as
intubation, mechanical ventilation and vasopressors. Process outcomes measured included
rates of MET utilisation/calls and code blue activations. Drawing consensus on the evidence
was difficult because for any study that reported statistically significant findings there was an
equal counterbalance of another study of which findings were non-significant. Challenges were
also encountered in deciphering whether studies were adopting the same or different terms/
definitions for outcomes measured.

A number of on-going studies, not yet published, are expected to provide some

recommendations regarding national audit of processes and clinical outcomes including:
European Union Network Patient Safety and Quality of Care (PaSQ), a pan-European project
on paediatric early warning scores.
Evaluating Processes of Care & the Outcomes of Children in Hospital (EPOCH) study to
evaluate the impact of the Bedside Paediatric Early Warning System on early identification
of children at risk for near and actual cardiopulmonary arrest, hospital mortality, processes
of care and PICU resource utilisation. This is a 22 centre, international randomised controlled
trial with data collection due for completion in July 2015 and study completion expected
in October 2015. Results will not be available prior to publication of this national clinical
guideline. At the time of guideline update, (November 2016), there has been no publication
of findings.
A National Institute for Health Research funded study in England and Wales, Review of
Paediatric Early Warning Systems (PEWS) and scores for clinical deterioration of children
in hospital: their development and validation, effectiveness and factors associated with
implementation and generative mechanisms, is due for publication in 2017.

In compliance with national Standards for Safer Better Healthcare (HIQA 2012), it is the
responsibility of local clinical governance structures to ensure that PEWS audit data is collected
using national audit tools. Data should be used initially to enhance implementation and
thereafter to assure quality of the system. All sites should collect and store the standard dataset
for future national data analysis.

Recommendation 17
The national PEWS audit toolkit should be used to aid implementation and to regularly quality assure the
Paediatric Early Warning System.

Quality of Evidence: High Strength of Recommendation: Strong

Good practice point
Data regarding clinical outcomes for children should be collated nationally. Untfil a structure for national
data collection and reporting exists, hospitals should use local data to inform improvement practices.

Practical guidance for implementation
* Audit must be undertaken to aid PEWS implementation in each clinical area
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Key Message
This budget impact analysis supports the clinical guideline recommendations.

Economic literature review results
Alongside the clinical literature review (summarised in Appendix 3.2), a systematic search
for evidence of economic evaluations of paediatric early warning systems including cost-
effectiveness, cost impact and resource impact was conducted in August 2014. To identify
economic literature, initial searches of the electronic databases, PUBMED, MEDLINE, CINAHL,
and EMBASE were expanded using PEWS search terms with various combinations of controlled
vocabulary and free text words for economics. The following economic databases were also
searched:

NHS Economic Evaluation Database (NHSEED)

Health Technology Assessment Database (HTAD)

Centre for Reviews and Dissemination (CRD) Database, University of York/ NHS National

Institute for Health Research (including DARE, NHS EED, HTA)

Details on the search strings are contained in the literature review that can be viewed on the
clinical effectiveness website: http://health.gov.ie/national-patient-safety-office/.

The search terms used were:

Costs and results

- Healthcare resource use

- Training/Education costs

- Staff fime costs

- ICU outreach costs/additional referrals

- Results e.g. number of unplanned ICU admissions; number of cardiopulmonary arrests; on-
going care costs, hospital mortality

- Immediate call to resuscitation team/MET (medical emergency team)/CCRT (Critical
Care Response Team)

- Cost savings

- Cost-effectiveness measures (e.g. ICER)


http://health.gov.ie/national-patient-safety-office/
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The search found no economic evaluations on the resource implications of a complete PEW
system (detection, response, implementation, education etc.). Studies on the detection and
response components of a PEW system provide results using a variety of clinical and process
outcome data (e.g. cardiac arrest, unplanned transfer to PICU, length of stay in PICU) which
could potentially be costed, but none of those papers estimated those costs/savings. Bonafide
et al. (2014b) identified that patients who have clinical deterioration cost more to care for
overall while they are in an intensive care environment and for the remaining hospital stay. This
study examined the cost-effectiveness of a MET in a tertiary hospital setting, representing just
one option as part of the response arm of a EWS. METs have not been infroduced as part of
the adult early warning score in Ireland. It is unlikely that apart from the two tertiary children’s
hospitals in Dublin (and eventually the new national children’s hospital), that a paediatric MET
would be established and even in those sites, existing teams may more likely be involved in the
response arm of the PEWS. In their economic analysis of paediatric in-hospital life threatening
events, Duncan and Frew (2009) found evidence that ‘by identifying clinical deterioration early,
the frequency of life threatening events in hospital cardiac arrest and hospital mortality can
be decreased in children’. Therefore, by preventing such events, there is potential to improve
clinical outcomes and cost effectiveness.

Budget impact of National Clinical Guideline

The principal cost in implementing this guideline at a national level is the requirement for a
natfional nurse coordinator to oversee implementation in all units. Costs at institutional level
outlined here relate to structured initial, and on-going, education and training for clinicians
in local, regional and tertiary hospitals caring for paediatric patients. There are also costs
associated with local coordinator resources, ongoing audit and assurance of the system, and
there should be investment in programmes that support the infroduction of additional safety
strategies.

National PEWS Nurse Coordinator Costs

A national PEWS nurse coordinator was appointed in August 2014 to oversee the development
and implementation of the Irish PEWS. For 2016, this post has been costed based on TWTE as set
out below.

Profession Grade costed (DoH Annual salary Full labour cost (pay +
2013, pre-2010 scales (taken as top of scale) employer PRSI salary
chosen) costs of 10.75% + 4%

imputed cost on pay +
overheads of 25% on

pay)
1WTE National PEWS CNM3 €61,491 €85,934

Nurse
Coordinator
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Initial Phase Education and Material Costs

Education
Package

Savings

Costs for
existing
staff to
attend
PEWS
Training

Material
Costs

The National PEWS Steering Group has developed a PEWS Education Programme for use
in the Irish paediatric setting. The costs for individual units should be minimal, e.g. printing
of educational manuals, sample observation charts for training sessions, etc. All slide
presentations for use in education sessions are provided.

It is likely that there will be no savings on existing education costs in those units that have
already implemented an early warning score/system.

These were calculated based on existing approximate staff numbers of 2,000 nurses, 205
paediatric consultants, and 405 non-consultant hospital doctors.

Staff numbers collected in 2013 reported 1,605 registered children’s nurses, while other
surveys have reported different numbers of nurses working in the paediatric context so
it was taken that 2,000 nurses would represent an average of all sources. In contrast to
other early warning systems, the National PEWS Steering Group recommends that 100%
of doctors attend fraining on PEWS. Other paediatric inpatient seftings that will need
to implement PEWS, e.g. units providing elective paediatric surgery and rehabilitation
services. It is recognised that there will be exira costs associated for PEWS education in
these settings. It is likely that there will be an opportunity for collaborative provision of
education between sites within the same hospital group, helping to minimise costs.

A ‘frain the trainer’ model for education has been adopted by the National PEWS
Steering Group, whereby the national PEWS nurse coordinator will train a number of key
trainers in each hospital. These trainers will then be responsible for training additional
local trainers and champions, and together delivering education sessions within their
units. Each ‘train the trainer’ education programme takes 4.5 contact hours. The number
of education programme sessions required in each individual unit will be dependent on
the total number of staff employed, and the number of staff members attending each
session. Each education programme will take 3.5 contact hours of trainer time and 1 hour
pre- and post-course organisation. For the purposes of this analysis, the frainer time has
been costed at CNM2 grade which is the equivalent grade of a clinical nurse educator.

Delivery of the full PEWS Education Programme is estimated to take 3.5 contact hours,
and 1 hour for the condensed medical programme. The recommended training ratio is
one facilitator per six candidates for the practical elements, however one facilitator may
deliver the overview lecture to a larger group. There will be a requirement for protected
time for trainers that may be covered by creation of new roles or by judicious rostering
within existing roles.

Additional nursing resources may be required to oversee the local implementation and
audit processes in each unit. The time required for implementation support will depend
on the size of the unit/hospital, and therefore cannot be assigned a set cost. The time
commitment for audit has been estimated (based on pilot site experience) at 4 hours per
week to collect and enter data, and has been costed at CNM2 grade for the purpose
of this analysis. There will be a greater time commitment required in the first six months of
implementation, and thereafter the requirement will be to oversee audit and on-going
education.

A summary of these costs is detailed below in Table 3.2.1.

Resources to support PEWS (posters, quick reference guides, efc.), in addition to the
paediafric observation chart templates for five age categories, will be provided in
electronic format to all units. There will be a cost implication for colour printing of these
materials, which is dependent on the individual printer used and volume printed as the
unit cost will reduce as the number ordered increases. It is recommended that printing is
organised at a hospital group level as this will result in economies of scale. This cost will be
offset against the cost of other local observation charts which will no longer need to be
printed.
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Table 3.2.1: Calculation of initial tfraining costs

Profession Grade Annual Full labour cost | Hourly | Cost perindividual TOTAL COST
costed (DoH | salary (pay + employer cost
2013, pre- PRSI salary costs
2010 scales of 10.75% + 4%
chosen) imputed cost on

pay + overheads
of 25% on pay)

Trainer CNM2 - point | €50,874 | €71,096 €35.06 | €157.77 (train €157.77 x
5on 9 point the trainer number
scale afttendance) + of trainers

€157.77 (trainer nationally

time per session +€157.77

delivered)* X number
of sessions
delivered.

Nurse Staff nurse €34,666 |€48,446 €23.89 €83.62 €83.62
(RCN)- point X 2000 =
6on 11 point €167,230
scale

Doctor Registrar- €60,010 | €83,864 €41.35 | €41.35-€144.73 €41.35 -
point 4 on 6 (depending on €144.73 x 610
point scale aftendance at =€25,223.50 -

full or condensed |€88,282.25**
medical
programme)

Audit time | CNM2 - point €50,874 €71,096 €35.06 | €140.24 per €140.24 x
5 on 9 point paediatric unit per | number of units
scale week that implement

PEWS***

*k

ok k

This is based on 4.5hrs per trainer per session, including 1 hour for pre- and post-education session
administration.

Hospitals are advised to incorporate PEWS into existing medical educational structures, such as
induction programmes, grand rounds and planned education / feaching sessions in order to minimise
these costs.

This is audit data collection and entry time only, additional time will be required locally for
implementation support including feedback of audit results and targeted reinforcement of learning.
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Ongoing Education and Material Costs

Staff Costs

Material
Costs

Cost Savings
from
Improved
Ovutcomes

There will be an ongoing resource requirement to oversee audit and education in each
unit/hospital.

The plan for PEWS retraining is in development. Staff costs may be further reduced by the
development of e-learning training resources for PEWS.

As with the initial phase, there will be a cost associated with printing of paediatric
observation charts, which will however be offset by no longer needing to print a number
of other charts that may have been in use.

As stated previously, no economic evaluations of a PEWS in ifs entirety have been
identified. Research cited in the systematic literature review has suggested improved
clinical outcomes and savings associated with a MET, where critical deterioration is
prevented, such as shorter PICU stay and shorter overall hospital stay (post-event). Other
studies have shown improved clinical outcomes associated with detection and response
systems. While the trend is towards better outcomes for children and fewer invasive
intferventions (implying less cost) where a component of PEWS has been studied, the
available limited data on costs are less clear and somewhat contradictory. Therefore, it
is not possible to identify the estimate savings to the health service which are linked with
improved outcomes. As with other early warning systems, it is acknowledged that these
will not amount to financial savings but to a freeing up of resources much needed in the
paediatric healthcare system.

A national evaluation of the Irish Paediatric Early Warning System should be undertaken to
provide evidence of effectiveness.

Situation Awareness for Everyone (SAFE) Programme

The cost of delivering one SAFE programme in Ireland has been estimated at €20,000. This is for
eight teams with 4-6 members per team, and will cover the cost of trainers from the UK, travel
expenses, four one-day engagements and a site visit per team.
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The systematic literature review to support the development of this National Clinical Guideline is
available on the Clinical effectiveness website.

Background

Many paediatric deaths are identified as either avoidable or potentially avoidable (CEMACH,
2008), with evident deterioration of symptoms (physiological and behavioural) often present in
the 24 hours preceding an arrest (Robson et al., 2013; McLellan et al., 2013). This provides a solid
foundation for an increased attention to prevention; early detection through implementation
of early warning scores and appropriate fimely responses to the clinically deteriorating child.
Paediatric Early Warning Systems (PEWS) include bedside tools which help alert staff to clinically
deteriorating children by periodic observation of physiological parameters and predetermined
criteria for escalating urgent assistance. The requirement for a robust system specifically for
identification of the clinically deteriorating child is important because the application of early
warning scoring systems to paediatric patients is more complex than to adults. There are
several reasons for this: variation in age specific thresholds for normal and abnormal physiology;
children’s inability or difficulty in articulating how or what they feel; children’s compensatory
mechanisms; staff training issues and the need for more focused attention on respiratory
deterioration (Haines et al. 2006). While many systems have been developed and tested
uncertainty remains as to which system is most useful for paediatric patients.

The purpose of this review was to assess the evidence on the use, validation, education and
cost-effectiveness of early warning, or tfrack and trigger systems used in paediatric patients in
acute healthcare settings, including emergency departments, for the detection and/or timely
identification of deterioration in children aged 0-16 years. The methodology for this systematic
review followed the Centre for Reviews and Dissemination guidance (2008) for undertaking
systematic reviews in healthcare and the National Clinical Effectiveness Committee Guideline
Development Manual (2013).

Research questions
The following questions guided the review;

1. What neonatal and paediatric early warning or track and frigger systems (including
escalation protocols and communication tools) are currently in use internationally for the
detection of deterioration and/or timely identification of deterioration in children aged 0-16
yearse This included a review of early warning scores for the emergency department.

2. What was the level of clinical validation of these neonatal and paediatric scoring systems
including escalation protocols and communication tools2

3. What education programmes have been established to train healthcare professionals in

the delivery of neonatal and paediatric early warning scoring systems?

What level of evaluation has been used for these education programmes?2

What are the findings in the economic literature of cost effectiveness, cost impact and
resources involved with early warning or track and trigger systems in the detection and/or
timely identification of deterioration in paediatric patients, including implementation costse
This included the conduct of a budget impact analysis on the implementation of PEWS.

o~

Criteria for considering studies for the review
The criteria for considering studies for inclusion in this review were guided by predetermined
PICOs (Table 1).

The overarching PICO question was: is the use of PEWS effective in the timely identification of
clinical deterioration in acutely ill children (0-16 years)?2
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Table 3.2.1: Population, Intervention, Comparison, Outcomes (PICO)

PICO

Population

Intervention

Comparison

Outcome

Indicative Terms

Newborn/neonate/infant/child/adolescent/young person patient
Newborn/neonate/child/adolescent/young person acute patient

Critically ill/deteriorating paediatric/pediatric patient

Sepsis/septic infection/shock in newborn/neonate/infant/child/adolescent/young
person patient

Neonatal/Paediatric/Pediatric Early Warning Score/System/Tool/Chart
Neonatal/Paediatric/Pediatric Modified Early Warning Score/System/Tool/Chart
Bedside PEWS/BPEWS

Parent Activated Early Warning Systems

Sepsis Six

Track and Trigger Systems/Tools

Instrument Validity/Reliability/Evaluation

Calling Criteria/Rapid Response/Escalation Protocols/ Communication Tools/Situation
Awareness

Education/Training/ALERT™/COMPASS®

Neonatal/Paediatric/Pediatric Early Warning Score/System/Tool/Chart
Neonatal/Paediatric/Pediatric Modified Early Warning Score/System/Tool/Chart
Bedside PEWS/BPEWS

Parent Activated Early Warning Systems

Sepsis Six

Track and Trigger Systems/Tools

Validity/Reliability/Evaluation

Calling Criteria/Rapid Response/Escalation Protocols/ Communication Tools/Situation
Awareness

Education/Training/ALERT™/COMPASS®

(comparison against each other or with no intervention)

Clinical outcomes

Detection, and/or fimely identification, of clinical deterioration of the newborn/
neonate/child/adolescent/young person patient and all relevant sequelae; and
diagnostic accuracy

Instrument sensitivity/specificity

Economic outcomes
Costs and results

Healthcare resource use

Training/Education costs

Staff time costs

ICU outreach costs/additional referrals

Results e.g. number of unplanned ICU admissions; number of cardio-pulmonary
arrests; ongoing care costs, hospital mortality

Immediate call to resuscitation team/MET (medical emergency team) team/CCRT
(Critical Care Response Team)

Cost savings

Cost-effectiveness measures (e.g. ICER)
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Search strategy

A comprehensive strategy was developed to search a variety of resources to retrieve published
and unpublished evidence nationally and internationally (English language only); including
electronic databases, grey literature, clinical guidelines resources and consultation process with
international experts in the field of paediatric early warning systems.

Electronic databases
Comprehensive search strategies were developed for each electronic database using various
combinations of controlled vocabulary and free text words. These search strategies emanated
following mapping of PICOs, scoping searches of the databases, a review of key words from
previous research studies in the field and engagement with a subject librarian. The electronic
databases searched in June 2014 were;

Medical Literature Analysis and Retrieval System Online (MEDLINE) and PubMed

Cumulative Index to Nursing and Allied Health Literature (CINAHL)

Exerpta Medica Database (EMBASE)

Cochrane Database of Systematic Reviews (CDSR)

Cochrane Central Register of Conftrolled Trials (CENTRAL)

Database of Abstracts of Reviews of Effect (DARE)

Economic evidence

The search for economic evaluations was augmented by searches of the following databases;
NHS Economic Evaluation Database (NHSEED)
Health Technology Assessment Database (HTAD)
Centre for Reviews and Dissemination (CRD) Database, University of York/ NHS National
Institute for Health Research (including DARE, NHS EED, HTA)

Grey literature
The grey literature sources searched were:

Grey literature databases
Research Inventory for Child Health in Europe (RICHE)
Agency for Healthcare Research and Quality (AHRQ)
UK Clinical Research Network (UKCRN)
Open Grey
PsycEXTRA

Trial registers
International Standard RCT number register (ISRCTN)
MetaRegister of Controlled Trials
clinicaltrials.gov
UK Clinical Trials Gateway
National Research Register (NRR) Archives Search
Australion New Zealand Clinical Trials Register (ANZCTR)
WHO International Clinical Trials Registry Platform

Professional organisations and association websites
Royal College of Paediatrics and Child Health
Paediatric Nursing Association Europe
European Federation of Critical Care Nursing Associations
Association of Anaesthetists of Great Britain and Ireland
American Society of Anesthesiologists
American Academy of Pediatrics
European Association for Children in Hospital
Action for Sick Children UK
Children’s Hospital Association US
Royal College of Physicians (inclusive of National Clinical Guideline Centre)
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Evidence based clinical guidelines

The electronic guideline clearinghouses searched were:
United States National Guideline Clearinghouse (USNGC)
National Institute for Health and Care Excellence (NICE)
Scottish Intercollegiate Guidelines Network (SIGN)
Guidelines International Network (GIN)

Scoping searches of Google and Bing were also performed.

Consultation with paediatric experts internationally

To complement all searches a consultation process was undertaken with key paediatric experts
(e.g. paediatricians, advanced nurse specialists) and paediatric hospitals internationally, in the
field of paediatric early warning systems, in an attempt to gather data on grey literature and
more specifically on evidence based clinical guidelines. This was achieved by two routes; an
online survey and telephone discussions. Prior to commencing this consultation process ethical
approval was granted by the Research Ethics Committee at Dublin City University.

Screening and selection process

For stage 1 screening, two reviewers independently assessed each title and abstract against
the inclusion/exclusion criteria (Box 1) for relevance. Any discrepancies were resolved by
discussion and consensus with a third reviewer. For stage 2 screening, full text papers were
independently assessed by two reviewers and any discrepancies were resolved by discussion
and consensus with a third reviewer before a final decision regarding inclusion was confirmed.
Any discrepancies were resolved by discussion and consensus with a third reviewer.

Box 1: Inclusion and exclusion criteria

Inclusion Criteria
Neonatal and/or paediatric early warning score systems; inclusive of rapid medical response systems
and teams
Outcomes specific to the identification of and/or response to clinical deterioration
Child patients aged 0-16 years
Neonatal and paediatric hospital settings (including emergency departments)
All study designs (i.e. qualitative, quantitative, mixed methods, case reports)

Exclusion Criteria
Neonatal or paediafric community health settings
PEWS specific to intfra and/or inter- hospital fransfer and/or transport of critically ill children
Trigger tools for idenfification of adverse events and/or harm caused by medical treatments/
interventions
Severity of illness scales and patient classification systems which focus solely on illness acuity and
mortality identification as opposed to early warning and response to child clinical deterioration
(except in cases where such studies include PEWS/RRT systems as comparative severity of illness
interventions)
Studies which include both child and adult populations where child data could not be exclusively
extracted

Assessment of Methodological Quality/Level of Evidence

Two independent reviewers assessed and classified the methodological level of evidence of the
included studies in accordance with the Scottish Intercollegiate Guidelines Network (SIGN) (2014)
criteria for assignment of levels of evidence. Any discrepancies were resolved by discussion and
consensus with a third reviewer. Assessing comparative quality across the eligible studies proved
difficult due to the heterogeneous methodologies employed (e.g. disparate research designs;
different ranges of time-period for collecting data over months/years; localised small cases and
comparative group selections; and diverse clinical contexts ranging from general medical and
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surgical units to specialised settings such as oncology, cardiac, endocrine, rehabilitation units).
To appraise clinical guidelines the NCEC (2013) Guideline Development Manual was followed
including use of the ‘rigour of development’ domain of the AGREE Il Instrument as outlined in
the National Quality Assessment Criteria for Clinical Guidelines by HIQA (2011). Unpublished
grey literature was evaluated using a checklist from Flinder’s University — AACODS (authority,
accuracy, coverage, objectivity, date and significance) (Tyndall 2010).

Data Extraction, Analysis and Synthesis

Two reviewers independently extracted and managed data from included studies.
Discrepancies were resolved through consultation with a third reviewer. A data extraction
table was developed to retfrieve information pertaining to each study purpose; design; setting
and/or participant details; intervention and comparison features (if appropriate); clinical data
collection/analysis; and outcomes measures/results. Due to the diversity of studies investigating
different components of PEW systems, data exiraction tables were catalogued according
to papers focusing on (i) PEW detection systems (including neonates and emergency
departments); (i) PEW response systems (including family activated response systems) and (iii)
PEW implementation/governance factors (including education, cultural issues, and economic
evaluations). This classification also formed the basis for the narrative summary of the review
results as due to study heterogeneity it was not possible to conduct a meta-analysis or meta-
synthesis.

Results

Figure 3.2.1, an adapted PRISMA flow diagram, visually displays the stages of the search and
selection process. The search strategy identified 2434 papers as potentially eligible for inclusion
in the review. Following the first screening of titles and abstracts, 2328 papers were excluded. On
the second screening of 106 full text papers, a further 52 papers were excluded because they
were adult focused, both child and adult focused in which it was not possible to segregate child
and adult data, not specifically focused on the outcome of clinical deterioration, concentrated
on clinical deterioration at point of fransportation, examined iliness severity or acuity and were
discussion papers, commentaries or conference abstracts. A further 16 papers were sourced
through secondary citations, personal communications and web-resources. This resulted in a
total of 70 papers identified for inclusion in the review. These 70 papers were classified into five
main categories according to study type and the specific PEW component the paper focused
on; such as PEW detection systems, response mechanisms and implementation/governance
factors including, education, cultural issues and economic evaluations (Table 3.2.2).
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Table 3.2.2: Classification of included studies

Classification of included studies No. included

Review papers 4
Review of paediatric alert criteria (defined as early warning scores/systems or rapid
response team trigger/activation criteria) (n=1)

Reviews of rapid response teams/systems (n=3)

Cross-sectional surveys 4
Survey of paediatric early warning systems and rapid response teams (n=1)
Survey of rapid response systems (n=3)

Primary research studies related to PEW detection systems 25
Used in paediatric medical and surgical settings (n=19)
Used with neonatal populations (n=2)
Used in paediatric emergency departments (n=4)

Primary research studies related to PEW response systems 21
Paediatric Rapid Response/Medical Emergency Teams (n=17)
Family activated response systems (n=4)

Primary research studies related to PEWS implementation 16
Implementation process (n=6)
Educational interventions (n=3)
Cultural, socio-technical and organisational issues (n=5)
Economic evaluations (n=2)

Total 70
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Figure 3.2.1: Flowchart of search and selection process

Databases
PUBMED, MEDLINE, CINAHL, EMBASE, COCHRANE

l

2434 papers identified

PubMed = 1071 papers
MEDLINE = 851 papers
CINAHL = 321 papers
EMBASE = 191 papers

l 2328 papers excluded
= Duplicates
Stage 1 screening: Titles/Abstracts Reviewed ———» | = Adulf focused

= Discussion papers; commentaries;

conference abstracts etc.

106 papers potentially included

52 papers excluded
=  Adult focused
= Unable to segregate child and

adult data
Stage 2 screening: Full Texts Reviewed — | = Noft specifically focused on

outcome of ‘clinical deterioration’
= Focus on transportation
= Focus on severity/acuity of iliness
= Discussion papers; commentaries;
conference abstracts efc.

54 papers included; met inclusion criteria

16 papers included identified via
= secondary citafions

= personal communications

= web-resources
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available at http://sign.ac.uk (reproduced
with permission),

Applying the GRADE methodology to
SIGN guidelines: core principles

SIGN

In 2009, SIGN took the decision to implement the GRADE approach within its
guideline development methodology. This work is currently in process. There is,
however, scope for variation in what people mean when they say they are
“applying the GRADE system”. For clarity, this statement sets out the principles
that SIGN will be applying when implementing GRADE.

We believe these principles are in line with the criteria set out by the GRADE
Working Group, as they stood in June 2010.

1. All guideline recommendations will be based on a systematic review of
the available evidence, and an assessment of the quality of that evidence.
Quality of evidence is defined as the extent to which confidence in an
estimate of the effect is adequate to support recommendations.

2. Assessment of quality of evidence will be carried out in the context of its
relevance to the NHS in Scotland. Criteria for establishing the overall
quality of evidence will include all factors for increasing or decreasing the
quality of evidence identified by the GRADE Working Group.

3. Evidence identified in a systematic review will be summarised in an
evidence table listing key characteristics of individual studies. Each table
will in turn be summarised in relation to the overall quality of evidence
for each critical or important outcome identified by the guideline
development group (GDG). These summaries will form the basis for all
decisions regarding the quality of evidence or strength of
recommendations. Summaries will be produced either using Gradepro
software or by recording decisions made by the GDG relating to each
quality factor in a considered judgement form specific to this stage of the
process.

4. Quality of evidence will be rated in one of four categories (ranging from
low to high) as defined by the GRADE working group.

5. Strength of recommendation will be established on the basis of explicit
consideration of each of the criteria established by the GRADE Working
Group, and recorded in a considered judgement form specific to this
stage of the process.

6. Recommendations will either be unconditional (strong evidence, no
important drawbacks) or conditional (weaker evidence, serious potential
drawbacks).
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Recommendation 1:

The Paediatric Early Warning System (PEWS) should be used in any inpatient setting where children are
admitted and observations are routinely required.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Standardisation, quality of care, safety is enhanced.

Harm
None foreseen.

Quality of evidence

No concrete evidence to state what system is the most beneficial
or conclusive, measurable improvement in outcomes but definite
positive directional frends in outcomes and clinician support.

Need for RCTs — awaiting results from EPOCH ftrial and work ongoing
in the UK.

GRADE Criteria for PEWS: Moderate quality: Further research is likely
tfo have an important impact on our confidence in the estimate of
effect and may change the estimate.

Quality of evidence: Moderate

Values and preferences

Early detection universally supported.

Resource use

Time required to infroduce and train adequately to inform the
system, not just a new chart.

The PEWS training course is only part of the competency
framework.

Additional costs will be incurred by Healthcare Institutions where
they must provide additional training in Early Recognition of the
Seriously Il child.

May be a resource required to oversee the process — long-term
project to ensure success.

Will be a cost involved in printing the national charts but this may
be balanced by the cost of the charts that are being replaced
There will be an audit implication.

All costs are balanced by likelihood that standardisation will lead
tfo improved patient safety and outcome.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 2:

Clinician or family concern is a core parameter and an important indicator of the level of illness of a
child, which may prompt a greater level of escalation and response than that indicated by the PEWS

score alone.
Factor Comment
The balance of desirable and | Benefit

undesirable effects

Enhanced clinician/parent relationship, enhanced multi-disciplinary
relationship. Promotes situation awareness and clinical judgement
because concern carries a single score, the level of escalation and
response required is judged by the attending clinician.

Harm

Could arise from misunderstanding on the part of the family or
clinician as to the concept of concern or at the expression of
concern — address with education and resources to actively engage
with the family and promote shared understanding.

Quality of evidence

GRADE criteria for CONCERN: Moderate quality: Further research is
likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Quality of evidence: Moderate

Values and preferences

Some variation discussed at focus groups regarding separafion of
family and nurse concern but as this may have a potential negative
impact on PEWS scoring through communication difficulties/
discrepancies- differences of opinion etc., concern was retained as
a single score in the presence of any level of concern on behalf of
any party.

Resource use

Requires inclusion in PEWS fraining.

Resources for parents/families — hard copy and conversation/
education/information giving.

All costs offset by benefit in genuine engagement with families and
recognition of concern.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 3:

The PEWS should complement care, not replace clinical judgement.

Any concern about an individual child warrants escalation, irrespective of PEWS score. The level of
escalation should be reflective of the degree of clinical concern.

Factor Comment

The balance of desirable and | Benefit
undesirable effects Continuation of good practice.

Clinical concern, judgement and impression remain the standard
for practice with a PEWS scoring tool fo assist good practice and
standardise.

Harm
Allowing PEWS to falsely reassure. Not taking info account the full
clinical picture.

Offset with robust training within a recognised competency
framework.

Quality of evidence Consistency: All present regard the education around clinician
clinical judgment, concern, impression to be of the utmost
importance in maintaining patient safety and this was reflected in
the literature.

Generdlisability: No tool can replace the human factors involved with
situation awareness.

Generdlisability: Previous study findings possibly impaired owing to
studies carried out in different locations with different healthcare
systems/ structures in place.

Applicability: All clinicians should be aware that the tool should never
override clinical concern or provide false reassurance due to a low
number. Expert opinion absolutely unanimous — concern /judgement
should be emphasised.

Impact: Must be a national standard.
GRADE Ciriteria for CLINICAL JUDGEMENT: High quality: Further

research is very unlikely to change our confidence in the estimate of
effect.

Quuality of evidence: High

Values and preferences Universally strongly expressed at all levels, including patient/family
representatives.

Very strong theme at focus groups.

Resource use Nil additional.

Strength of recommendation Strong.

GDG consensus Unanimous.
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Recommendation 4:

The core physiological parameters must be completed and recorded for every set of observations.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Holistic view of the child.

Harm
None foreseen.

Quality of evidence

As discussed in literature review- limited but emerging validity. PEWS
parameters harmonised with the best available and most validated
data. Tested at pilot and retested following changes.

Level 2 evidence for validity of Bedside PEWS — tool most closely
utilised as reference point for Irish PEWS.

GRADE criteria for 6 CORE PARAMETERS: MEDIUM quality: Further
research is likely to have an important impact on our confidence
in the estimate of effect and may change the estimate (may be
changes in future pending EPOCH and UK results).

Quality of evidence: Moderate

Values and preferences

Requires a cultural shift to perform complete assessment therefore a
perception of increased workload by nursing staff.

Resource use

May require some minutes additionally at the bedside but this is seen
as a benefit overall.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 5:

Observations and monitoring of vital signs should be undertaken in line with recognised, evidence-

based standards.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit

Evidence-based standards of care, quality improvement. Ensures
standardisation of clinical guidelines and practices across multiple
sites in Ireland.

Harm
None foreseen.

Quality of evidence

Statement of standards from a recognised regulatory or professional
body (RCN, UK) high level evidence.

Impact: Must be a national standard.

GRADE criteria for STANDARDS FOR OBSERVATION: Level 2 is highest
available.

Quuality of evidence: High

Values and preferences

Unlikely to indicate preference for variation in observation/monitoring
standards.

Resource use

Possible equipment costs if changes are required to achieve
standardisation required across hospital/unit but this is negligible and
benefits of enhanced patient safety more than outweigh any cost.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 6:

The PEWS escalation guideline should be followed in the event of any PEWS trigger.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Increased patient safety, team work, communication, common
understanding.

Greater situation awareness for nursing team leaders/on call etc. to
facilitate prioritisation of care, delegation of duties.

Timely response to deterioration with the aim of prevention, not ‘fire-
fighting’.

Benefits of standardised communication are well established. Clear
communication, record keeping adhering to mandatory standards.

Harm

Allowing guide to influence clinical judgement in revising actions
down based on a lower than expected score and therefore holding
off escalation.

Unnecessary escalatfions.

Quality of evidence

Mixed, as highlighted above. Difficult to compare due to variances
at all stages: detection systems, activation criteria, activation
process, feam composition and availability, response measures/
outcomes etc. BUT all PEWS have escalation algorithm or care
recommendations following a trigger.

GRADE criteria for ESCALATION: Level 2 evidence for response and
detection systems.

High quality: Further research is very unlikely to change our
confidence in the estimate of effect.

Quality of evidence: High

Values and preferences

Some clinicians were concerned in early pilot that PEWS would result
in unnecessary increased workload but this did not materialise due
fo promotion of clinical judgement and permitted variances to
parameters or calling criteria in condifional circumstances.

Resource use

Personnel (possibly associated budgetary costs) — additions to a
current team, creation of a dedicated response (PEWS) team or
increasing remit of individuals.

Tailoring of a bleep system, alert system for rapid response (Urgent
PEWS call).

Education.

Time — workload implications for those involved in a response
team.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 7:

The ISBAR communication tool should be used when communicating clinical information.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Benefits of standardised communication are well established.

Harm
Nil.

Quality of evidence

GRADE criteria for ISBAR: High quality: Further research is very unlikely
to change our confidence in the estimate of effect.

Quuality of evidence: High

Values and preferences

Standardised communication universally supported.

ISBAR is the HSE endorsed tool.

Resource use

ISBAR use is governed by HSE endorsement in National Clinical
Guidelines. Many hospitals have already put the tool in place.
Others will have to comply. For those hospitals there may be costs
associated with training, education, culture —bedrock, buy in from all
stakeholders and resource support from the top; leadership.

All sites will require on-going attention to monitor and evaluate and
sustain implementation.

Strength of recommendation

Strong.

GDG consensus

Unanimous.

Recommendation 8:

Management plans following clinical review must be in place and clearly documented as part of the

PEWS response.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Clear communication, record keeping adhering tfo mandatory
standards.

Harm
None foreseen.

Quality of evidence

HSE standards for documentation.
Supportive experiential findings in pilot.

GRADE criteria for DOCUMENTATION: High quality: Further research is
very unlikely to change our confidence in the estimate of effect.

Quality of evidence: High

Values and preferences

Resource use

Documentation: mandatory standards — should be current practice
though refresher training may be implemented by local units.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 9:

Variances to PEWS parameters or Escalation Guide may be made by senior medical personnel with
caution in certain permitted circumstances.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Reducing inappropriate calls. Enhances communication with family.

Increases specificity. Individualised, patient focused.

Enhances clinician understanding of the circumstances of variance
use and supports clinical judgement, promotes clinical discussion and
engagement with the family to determine acceptable parameters.

Harm

Inappropricte amendments - solved by educatfion and audit -
the GDG is aware that greater clarity was required to assist staff in
understanding the individual circumstances in which a variance
MAY apply. The GDG is also aware that all sites have reported some
level of misunderstanding around the application of variance orders
and there is a concern at practices such as ‘automatic switch
off' for certain conditions or any trigger may lead to signs of child
deterioration being missed. For this reason, the GDG has given
greater responsibility to local PEWS Governance Groups to decide
the level of permitted variance onsite and fo ensure clear escalatfion
SOP and monitoring system in place.

Quality of evidence

There was strong feeling at focus groups and at steering group that
the permitted variances are the most important factor in PEWS. It is
the piece which firmly entrenches the judgement of the clinician and
the individual circumstances of each child as paramount. Variances
allow for the child whose baseline is different to the expected range
for age and/or whose clinical presentation is as expected though
their illness is causing physiological triggers. It is also the part of the
system which poses a risk as the triggers or escalation safety net is
dampened down. Clear and on-going education is required.

GRADE criteria for VARIANCES: Low quality: Further research is very
likely to have an important impact on our confidence in the estimate
of effect and is likely to change the estimate.

Quality of evidence: Low

Values and preferences

At focus group, one site had not used variances to PEWS parameters
or escalation due to lack of clarity or understanding of the system.
Post pilot and following re-education, these sections were used with
good effect.
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Resource use

Education required pre implementation and focused audit required
fo monitor and embed.

May be cost (time) savings due to reduced inappropriate calls.

Training, education, culture — bedrock, buy in from all stakeholders
and resource support from the top, leadership.

On-going aftention fo monitor and evaluate and sustain appropriate
amendment changes.

Audit/monitoring essential to embedding system post implementation.
Champions / medical support/ medical case review.

The above points sfill apply at the fime of this revision but are
stfrengthened by the rewording of the recommendations themselves
and the updated good practice points to reflect the PEWS user
manual confent, 2016.

Strength of recommendation

Conditional.

GDG consensus

Unanimous.

Recommendation 10:

Once a diagnosis of sepsis has been made, it is recommended that the Paediatric Sepsis 6 is undertaken

within one hour.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit

The burden of sepsis has been well established. The benefit of early
detection and timely effective management of sepsis has been well
established.

Harm
None foreseen.

Quality of evidence

National Clinical Guideline for sepsis, ministerial endorsement,
recently published based on best available evidence.

GRADE criteria for SEPSIS: High quality: Further research is very unlikely
to change our confidence in the estimate of effect.

Quality of evidence: High

Values and preferences

No variances predicted.

Resource use

Cost of training time outweighed by clinical benefit to patients, likely
reduction in PICU admissions, reduction of level of illness and length
of stay, reduced long term sequelae, reduced mortality.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 11:

The Chief Executive Officer/General Manager and Clinical Director of each hospital or hospital group
are accountable for the operation of the Paediatric Early Warning System. A formal governance
structure (such as a PEWS group or committee) should oversee and support the local resourcing,
implementation, operation, monitoring and assurance of the Paediatric Early Warning System.

Recommendation 12:

The PEWS governance committee should identify and resource a named individual(s) fo coordinate

local PEWS implementation.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit

Oversight, leadership, real change, supported change, cultural
fransformation, sustained change. ensures standards and quality,
PEWS is the start of a process.

Harm
Nil.

Quality of evidence

Vanderjagt (2013) Level 2, Lobos (2010) Level 2, Kukreti (2014)Level 4,
National Clinical Guidelines no.1 NEWS and no.4 IMEWS.

GRADE criteria for GOVERNANCE: High quality: Further research is
very unlikely to change our confidence in the estimate of effect.

Quality of evidence: High

GRADE criteria for LOCAL COORDINATOR: Moderate quality: Further
research is likely to have an important impact on our confidence in
the estimate of effect and may change the estimate.

Quality of evidence: Moderate

Values and preferences

Unanimous voicing at focus groups and GDG for strong governance
committee with decision making abilities fo implement at local level.

Resource use

Clinical governance committee (CGC) should pre-exist (cost neutral).
Subcommittee from CGC should be formed o oversee planning and
implementation of PEWS locally (time cost).

PEWS Coordinator role- may be a new or standalone role but must
include dedicated time for PEWS.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 13:

Hospitals should support additional safety practices that enhance the Paediatric Early Warning System
and lead to greater situation awareness among clinicians and multidisciplinary teams.

Recommendation 14:

The Paediafric Early Warning System should be supported through the application of quality
improvement methods, such as engagement strategies, testing, and measurement to ensure successful
implementation, sustainability and future progress.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit

Enhanced patient safety through greater situation awareness (SA).
Shared SA through briefings/huddles/safety pause to prompt and
promote safety concerns.

Harm
None foreseen.

Quality of evidence

Strong evidence for human factors significance in healthcare systems.
Increasing body of work around SA (esp. Brady, Meuthing) and
patient safety/quality of care.

GRADE criteria for SUPPORTIVE PRACTICES: Moderate quality: Further
research is likely o have an important impact on our confidence in
the estimate of effect and may change the estimate.

Quality of evidence: Moderate

Values and preferences

No variances predicted.

Resource use

Time for education and embedding in processes.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Recommendation 15:

The PEWS governance committee in each hospital must ensure that PEWS fraining is provided to all

clinicians.

Recommendation 14:

Clinicians working with paediatric patients should maintain knowledge and skills in paediatric life
support appropriate to their role and in line with mandatory or certification standards.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Quality assurance, more effective implementation,
understanding of the system and therefore compliance.

enhanced

Harm
None foreseen

Quality of evidence

Existing NCG endorsed guidelines.

Known barriers to implementation include lack of formalised training.
GRADE criteria for EDUCATION: Moderate quality: further research is
likely to have an important impact on our confidence in the estimate

of effect and may change the estimate.

Quality of evidence: Moderate

Values and preferences

None foreseen.

Resource use

Time for trainers and attendees (medical and nursing) for education.

Strength of recommendation

Strong.

GDG consensus

Unanimous.

Recommendation 17:

The national PEWS audit toolkit should be used to aid implementation and to regularly quality assure
the Paediatric Early Warning System.

Factor

Comment

The balance of desirable and
undesirable effects

Benefit
Audit for improvement, real data to inform progress, facilitates
targeted education, measure for success.

Harm
None foreseen.

Quality of evidence

Focus groups all expressed the value found through auditing of
providing baseline for performance and facilitated targeted ward
fraining.

GRADE criteria for MONITORING/AUDIT: High quality: Further research
is very unlikely to change our confidence in the estimate of effect.

Quuality of evidence: High

Values and preferences

None predicted.

Resource use

Audit processes fime consuming at the intensive stages.

Strength of recommendation

Strong.

GDG consensus

Unanimous.
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Available at: www.hse.ie/pews. The contents of this webpage will be updated as required.
Contents as from November 2016 are below but subject to change:

Toolkit Contents:

1. PEWS Training and Support

The following resources are available to support PEWS implementation and training:
PEWS Implementation Guidance

Sample National Age-specific Paediatric Observation Charts
PEWS User Manual

Quick Reference Guide

PEWS Physiological Parameter Tables

Paediatric Sepsis 6 Poster

PEWS Trainer Toolkit (for leads and frainers only)
PEWS Training Guidance

PEWS Training sign in sheet

PEWS Training slides

PEWS Training quiz and answer sheet
PEWS Case Study 1-4

PEWS Case Study Template

PEWS Training evaluation sheet
PEWS Training certificate template

PEWS Audit Toolkit
Clinical outcome minimum dataset (Excel)

PEWS Audit for Quality Improvement (word document)
PEWS Audit for Quality Improvement (excel datasheet)

PEWS Parent/Carer Engagement Toolkit
Information for staff and parents/carers about PEWS
Listening to You posters (A3)
Listening to You leaflet (A5)

2. PEWS National Clinical Guideline
Link to the NCG revised editions, full and summary versions.

3. National PEWS Steering Group
Current membership

4. PEWS Supplemental Resources / Links
PEWS Systematic Literature Review

PEWS Focus Group Report


http://www.hse.ie/pews
http://www.hse.ie/eng/about/Who/clinical/natclinprog/paediatricsandneonatology/earlywarningsystem/PEWSImplementationGuidance.pdf
http://www.hse.ie/eng/about/Who/clinical/natclinprog/paediatricsandneonatology/earlywarningsystem/SamplePEWSObservationCharts.pdf
http://www.hse.ie/eng/about/Who/clinical/natclinprog/paediatricsandneonatology/earlywarningsystem/PEWSUserManualJune.pdf
http://www.hse.ie/eng/about/Who/clinical/natclinprog/paediatricsandneonatology/earlywarningsystem/QuickReferenceGuide.pdf
http://www.hse.ie/eng/about/Who/clinical/natclinprog/paediatricsandneonatology/earlywarningsystem/PaediatricSepsis6.pdf
http://www.hse.ie/eng/about/Who/clinical/natclinprog/paediatricsandneonatology/earlywarningsystem/PEWSTrainingGuidance.pdf

| A National Clinical Guideline | The Irish Paediatric Early Warning System (PEWS) V2

The implementation of the Irish PEWS, as shown in other countries, is expected to lead to earlier
recognition and timely intervention in clinical deterioration and to improve outcomes such as
reduced unplanned PICU admissions, shorter length of stay in PICU or a lesser severity of illness
on admission to PICU. Other possible outcome improvements include reduction in incidence of
respiratory and cardiopulmonary arrests.

For clinicians, children and families there may be increased satisfaction and enhanced safety
culture.

Hospitals must monitor PEWS implementation and compliance at local level and engage with
national monitoring initiatives such as Nursing Metrics and the HSE Key Performance Indicators
for the Acute Hospitals metadata. The PEWS Steering Group has worked to engage with key
stakeholders in these areas to establish helpful audit tools and value driven metrics.

1. PEWS Audit Support tools (audit parameters)
Audit parameters: compliance with documentation standards, recording observations,
escalation and safe variance use (further details in section 1.13).
All sites must record the following clinical outcomes on a monthly basis:
Number of recorded urgent PEWS call friggers (PEWS Score 27)/MET/emergency team
activations including PEWS total score and trigger parameters
Unplanned admissions to PICU/adult ICU, including readmissions
Length of stay in PICU/adult ICU
Incidence and outcomes from in-hospital paediatric cardiac arrest, using a standardised
minimum data set such as the UK and Ireland National Cardiac Arrest Audit (NCAA) (2014):
Age in years
Sex
Length of stay in hospital prior to arrest
Reason for admission to/attendance at hospital
Location of arrest
Presenting or first documented rhythm.

The PEWS Audit Toolkit is available at: http://www.hse.ie/pews
Clinical outcome minimum dataset (Excel)
PEWS Audit for Quality Improvement (word document)
PEWS Audit for Quality Improvement (excel datasheet)

2. PEWS National Monitoring
The Quality Assurance and Verification Division, Health Services Executive will be undertaking a
national PEWS Audit in Q1 2017.

A Dublin City University tendered evaluation of Hospital safety culture and situation awareness in
acute paediatric hospitals in Ireland: service evaluation pre-implementation of the Irish Paediatric
Early Warning System (PEWS) is due for publication in Q4 2016.

The HSE Acute Hospitals Division 2017 Key Performance Indicator (KPI) for PEWS, titled ‘Percentage
of hospitals with implementation of PEWS (Paediatric Early Warning System)’ examines the
following parameters:

Compliance with national PEWS documentation standards (minimum standard of 5 assessed

charts per inpatient clinical area per month)

Governance (hamed governance group and medical and nursing leads)

Training (offered to all relevant staff)

Audit (hospitals are recording the minimum dataset as noted in section 1.13, outcome measures)

As implementation matures, the KPI will be updated accordingly.
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