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Executive Summary
The Intensive Care Unit Liaison Nurse (ICU LN) service in Australia developed as a
result of challenges in identifying and managing patients who deteriorate in acute
wards, with particular emphasis on frequency of ICU readmissions, unplanned ICU
admissions and adverse events. A key difference between the ICU LN and similar
initiatives such as medical emergency teams (MET) and early warning scoring (EWS)
systems lies in the reactive nature of MET and EWS, requiring a trigger in the form of
(for example) abnormal vital signs, and the proactive nature of the ICU LN service,
which includes follow up of patients discharged from ICU after an ICU stay of more

than 48 hours.

This integrative review of ICU LN services was undertaken to address three
qguestions: 1, how is the ICU LN role defined? 2, what activities are included in the
role? and, 3, what are the measurable outcomes from the role? The latter question
was addressed using studies from the UK examining outcomes from critical care
outreach services (CCOS) as well as ICU LN studies. The review was undertaken in
three stages: independent systematic review of the literature; stakeholder

consultation and data synthesis.

From a total of 1423 citations, 65 abstracts were retrieved and 20 were included in
the review. Publications were supplemented by conference abstracts, data from a
survey of ICU LNs in Victoria undertaken in 2007 and stakeholder consultation. There

were potential sources of bias in most of the papers reviewed; the most common



sources of bias were selection bias and performance bias, with lack of control over

potentially confounding variables.

Lack of standardisation of the ICU LN role was evident across all studies, with
coverage ranging from ‘office hours’ to a 24 hr/7 day per week service. The most
common process to develop the role appeared to be mapping of service need
followed by configuration of the service to fill local gaps, within financial constraints,
with many services initially funded from existing budgets. The main responsibilities
of the ICU LN were: facilitation of ICU patient discharge and follow up, management
of unstable patients in ward areas and providing a resource for ward staff. This was
achieved through practices that extend beyond the traditional nursing role, for
example ordering pathology and radiology tests, and referral to the multidisciplinary

team.

The ICU LN/CCOS were found to have a statistically significant [beneficial] impact on:
unplanned ICU admissions, ICU readmissions, ICU mortality, hospital mortality,
discharge delay and adverse events, although very few of the studies could claim
with any confidence that the intervention (ICU LN or CCOS) was solely responsible
for any change in outcomes. Small scale studies highlighted benefits for ward staff in
terms of levels of support, improved access to critical care services and development

of critical care skills.

Flexibility in service development to meet local need is a core principle of the ICU LN

role; however, some degree of standardisation of: education preparation for the



role, reporting mechanisms and career structure should be considered in the next

stage of ICU LN development.
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1.0

1.1

BACKGROUND

This section provides a brief overview of the national and international
context in which the Intensive Care Unit (ICU) Liaison Nurse (LN) role

developed in Australia.

Transition of patients between ICU and ward

Patients recovering from critical illness are often considered ‘vulnerable to
deterioration’ (1); however, as a result of the level of demand for ICU beds in
Australia, transfer from the intensive care unit (ICU) can occur prematurely
and in an unplanned manner (1,2,3) Early and/or unplanned ICU discharge has
been related to a higher incidence of emergency hospital re-admission and a

>) resulting in a major cost

mortality-risk five times greater than average, 4,
to the health system. Conversely, a lack of ward beds results in ICU patients
who are ready for transfer to the ward actually remain in ICU longer than
necessary ©) Internationally, readmission rates to ICUs have been found to
range from 5-20% ™ In two sites in Australia, 21-31% of admissions were
associated with significant transitional problems, including unexpected re-
admission, inappropriate early discharge or delayed discharge (Gold Coast
Hospital 1999 — 2002; Prince of Wales Hospital, Sydney, 2002). Using a
conservative cost estimate of AUS$3,110 per day for ICU care ® this level of
transitional difficulty has profound economic implications. Early findings

from a UK evaluation of ICU outreach services indicated effectiveness in

reducing untimely (costly) readmissions and improved survival to hospital



1.2

discharge ©) These findings gave added impetus to the establishment of ICU
LN roles in Australia, developed to address problems of delayed or

inappropriate transition into and out of intensive care units.

Acute ward skillmix and patient acuity

A second driver for the development of the ICU LN role was increasing
patient acuity and a changing nursing workforce composition resulting in a
change in ward staff skill mix. Difficulties associated with transfer from the
ICU to the general ward primarily relate to these two trends “>**" Bledon et
al 3 demonstrate that increased rates of medication errors, lack of care
coordination and poor communication between medical and nursing staff
occur with more acute patients on the ward, and assert that health system
reform must address these problems. Nursing high acuity patients on the
ward also adversely affects the quantity and quality of care available for less
dependent patients %A lack of liaison and communication between ICU
and the wards has been highlighted as a major gap in the transition process
@3 and is compounded by the fact that general ward staff may not have the
knowledge or skills to provide appropriate care for the complex needs of
patients discharged from ICU (13,15.16,17) The drive over the past decade to
improve transition between ward and ICU was given added impetus by
McQuillan et al’s confidential inquiry 8 which highlighted the possible

impact of factors such as ward staffing and availability of senior medical staff

on patient outcomes.
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1.4

Initiatives to improve patient management

Initiatives to improve ward management of acutely ill patients include:
implementation of predictive scoring systems (1, 2O); use of automated alerts
based on scoring system data (21); medical emergency teams (MET) to

(22, 23)

respond to patients who are deteriorating and a nurse-led ICU liaison

service to bridge the gap between ward and critical care unit care (2425 - A
key difference between these four initiatives lies in the reactive nature of the
first three, requiring a trigger in the form of (for example) abnormal vital
signs, and the proactive nature of the ICU LN service, which includes follow
up of patients discharged from ICU after an ICU stay of more than 48 hours.
As the aim of this review is to inform the development of ICU LN services in

Victoria, Australia, studies that solely evaluated reactive approaches, such as

MET, were excluded from the review.

Development of the ICU Liaison Nurse role

The ICU LN service in Australia developed as a result of the aforementioned
challenges surrounding management of acutely ill patients in a timely
manner, with specific emphasis placed on frequency of ICU readmissions,
unplanned ICU admissions and adverse events 3 The professional interest
of senior nurses was also a major driver for those who developed the first
ICU LN roles ®). Latest estimates for Victoria alone suggest that, in 2007, ICU
LN services were operating in at least sixteen hospitals 42 Anecdotal
evidence suggests that the initial ICU LN positions were funded from existing

budgets; however, the number of ICU LN services in Victoria increased from



8 to 16 in 2006 when DHS provided additional funding specifically for the LN

position.

Parallel to this, in the UK, critical care outreach services (CCOS) were
developed as part of government initiated modernisation of the National
Health Service **). These services had a three-fold aim: 1. to avert or ensure
timely admission to critical care, 2. to enable discharges from critical care,
and, 3. to share skills with ward and community staff 43 There are
considerable parallels between (mainly nurse-led) CCOS and the ICULN
service ® hence the acronym ICU LN/CCOS is used in this review where
discussion applies to both types of service. It is interesting to note, though,
that in publications UK CCOS are often discussed in relation to MET rather

than ICU LN.
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2.1

2.2

INTEGRATIVE REVIEW PROTOCOL

Objectives

The objective of the integrative review was to determine the best available
evidence for the activities undertaken by ICU Liaison Nurses (and their

counterparts in other countries) and outcomes from these roles.

The specific questions addressed were:

1. How is the ICU LN role defined?

2. What activities are included in the role?

3. What are the measurable outcomes from the role?
The first two focused primarily on the Australian context, with international
comparison where appropriate. The fourth area used the international
literature as the majority of evidence, in terms of measurable outcomes,

comes from the UK.

Inclusion Criteria

The following inclusion criteria determined the studies that were included in

the review:

2.2.1 Types of participants
The review of outcomes considered all studies that included:
e Adults (18 years or older) in any setting who received the ICU LN (or

equivalent nurse-led) service

10



The review of ICU LN activities considered all studies that included:
e Health care settings where the ICU LN (or equivalent nurse-led)

service was implemented

2.2.2 Type of intervention
The intervention of interest for the review is the ICU LN service
The LN service was considered in relation to the following activities:
a) location - in/outside of ICU;
b) specific groups of patients - fast track, post ICU discharge,
EWS triggered;
c) specific activities - teaching, mentorship;
d) interaction with other services, for example, speech and
language therapy, physiotherapy;
e) proactive/reactive activities; and

f) policy development/review.

2.2.3 Types of outcome measures
The primary outcomes of interest are those related to:
A Patient outcomes: Hospital mortality, adverse incidents:
reported/not reported, near miss, morbidity indicators;
A Resource use: ICU length of stay, hospital length of stay, ICU
readmission, timely admission to ICU, delayed ICU discharge,

care requirements post hospital discharge; and

A Ward staff satisfaction.

11



2.3

2.2.4 Types of studies

This review, in the first instance, considered all randomised control trials
(RCTs) that compare the effectiveness of ICU LN interventions with usual
practice. In the (expected) absence of RCTs, other research methods such as
non-randomised controlled trials, longitudinal studies, cohort and case
control studies were included. As this is an integrative review, qualitative

studies were also included.

Exclusion criteria

This review excluded:

e all studies undertaken in a paediatric hospital only;

e studies that investigated the impact of Medical Emergency Teams
(MET) only;

e studies that reported development/validity/reliability of critical care
scoring systems only;

e studies reported in languages other than English; and

e literature reviews if no new data were provided, for example through

meta-analysis or meta-synthesis.

In addition, papers were excluded if the publication provided no evidence of

peer review.

12



2.4

Search strategy for identification of studies

A three step search strategy was used to identify published studies. Due to
the two month timescale available for the review, the search strategy was
designed to access published materials only and comprised three stages.

1. Standard medical/health databases were searched using the following
terms: critical care, acute care, intensive care, outreach, Liaison Nurse,
discharge, role, outcomes, service delivery.

2. Reference lists of retrieved articles were hand searched.

3. Selected conference proceedings were hand searched for relevant titles,
where abstracts were not published in medical/nursing journals.

All published research articles, in English, and indexed in the following

databases were searched:

CINAHL (1982- February 2008);

MEDLINE (1966- February 2008);

Cochrane Library;
- Cochrane Database of Systematic Reviews (Cochrane reviews)
- Database of Abstracts of Reviews of Effects (DARE)
- The Cochrane Central Register of Controlled Trials (CENTRAL)
- The Cochrane Methodology Register (Methodology Reviews)

Health Technology Assessment Database (HTA);

NHS Economic Evaluation Database (NHS EED);

Current Contents/ All Editions (1993- February 2008);

EMBASE (1988- February 2008);

Australasian Medical Index (AMI);

13



2.5

Google scholar; and

PsycINFO (1872- February 2008)

Review Methods

2.5.1 Critical appraisal (assessment of quality)

All studies identified during the database search were assessed for relevance
to the review based on the information contained in the title, abstract and
subject descriptor/MeSH heading. Articles identified through reference list
and bibliographic searches were also considered for data collection based on
their title. All relevant studies were obtained in full text and included in the
review. In addition, the full text of articles was obtained if the title and

abstract were inconclusive.

All studies identified as meeting the inclusion criteria were assessed for
methodological quality by two independent reviewers (SE/RE). Where there
was disagreement a third independent reviewer (WC) was consulted to
assess the methodological quality of a study. Guided by the Cochrane
Reviewer’s Handbook® critical appraisal focused on sources of bias in the
studies: selection, performance, attrition and detection. Selection bias
relates to how individuals have been chosen to be in the study. Performance

bias refers to systematic differences in the care, processes or procedures

! Higgins JPT, Green S, editors. Cochrane Handbook for Systematic Reviews of Interventions 4.2.5
[updated May 2005]. http://www.cochrane.org/resources/handbook/hbook.htm (accessed 9 April,

2008).

14



provided to individuals in the study. Attrition bias is the term used when
there are differences in drop-outs or return rates between two groups in a
stud. Importantly, those who do not complete the study may be different in
some way to those that do. Detection bias occurs when there is a difference

in how the outcome is measured

2.5.2 Data extraction

In order to minimise risk of transcription error, two members of the research
team (RE/SE) extracted data independently for each paper using a data
collection form derived from the primary questions. Where there was
disagreement between reviewers the third reviewer (WC) was consulted. In

the case of missing data, authors of papers were contacted.

2.5.3 Data synthesis

Descriptive synthesis is used to present the data, incorporating narrative and
tabular summaries of study characteristics, methods and findings. A clear
data trail is provided to allow appraisal of the data. The initial protocol
included methods for meta-analysis should two or more comparable RCTs be
identified. As expected, no two studies met these criteria hence meta

analysis was not feasible.

2.5.4 Review format
The evidence for each of the review questions (2.1) lies across a range of

research methodologies, hence an integrative review (rather than

15



2.6

2.7

systematic review) model was used. The focus of an integrative review is to
summarise past research, draw overall conclusions, highlight unresolved
issues and provide direction for future studies. A particular strength of this
method is the focus on results, enabling conclusions to be drawn from

studies with different methods (e.g. observational and qualitative studies).

Research at pre-publication stage

Recent conference abstracts were reviewed to identify work in progress/pre-
publication. A peer review process for the abstract only had been undertaken
for these studies. The following 2007 conference abstracts were reviewed:
Australian and New Zealand Intensive Care Society (ANZICS) Annual Scientific
Meeting, October 2007; European Society of Intensive Care Medicine (ESICM)
Annual Congress October 2007, and [UK] Intensive Care Society (ICS) winter

meeting December 2007.

ICU LN survey and stakeholder consultation

This review includes data from a survey of ICU liaison nurses across Victoria,
undertaken by one of the authors (SE) in June 2007.

In order to adequately inform the development of service guidelines for the
ICU LN role, further detail was sought from key stakeholders. This allowed
the research team to present the most up-to-date picture of ICU LN services

within Victoria.

16



Stakeholders were identified from published papers, conference abstracts

suggesting ‘work in progress’ and health service managers.

17



3.0 RESULTS
A total of 65 articles were retrieved; 45 were excluded, with a final number
of 20 reviewed (see Figure 1). Citations for all papers retrieved are provided

at Appendix A. Papers excluded, with reasons for exclusion, are provided at

Appendix B.
Citations
1423
Abstracts Excluded
reviewed _—) 45
65
Included
20 (31%)
Synthesis of Synthesis of
ICU LN/CCOS activity outcomes
4 (20%) 16 (80%)

Figure 1 Summary of electronic search and selection

18



3.1

3.2

Demographics
The earliest paper included in the review was published in 2003. This is not

surprising, given the trajectory of service development. The earliest papers
excluded from the review that described service development (see Appendix
B) were published in 2001. Papers were published predominantly in medical
or nursing critical care journals. All studies that met the inclusion criteria
were undertaken in Australia (n=8) or the UK (n=12).

Review of conference abstracts resulted in the addition of two papers (41,42)

Study design

Study design of the reviewed studies is summarised in Table 1. The review
included just one RCT B8). this is not surprising given the nature of the
intervention and the manner in which it has been implemented in some
countries (making it impossible to randomise patients to NOT have some
form of ICU LN or CCOS intervention). In Australia, the NHMRC-funded MERIT
trial sought to randomise hospitals to receive a MET intervention or continue
normal practice. One of the possible explanations for lack of significant
findings was the introduction of elements of a MET service in the control arm
of the study(23). Methodological shortcomings of studies investigating critical
care outreach were also noted by the authors of a systematic review
commissioned by the National Health Service, Research and Development in
the UK “* and a Cochrane systematic review “4 The most common design

for outcomes based studies was pre-post design 3% 31,34 38)
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Table 1 study design and sample for reviewed studies

Study Design Sample size Variables
Country
Single/multi site [S/M]

MEASURABLE OUTCOMES

Ball C; Kirkby M; Williams S (9)

Uncontrolled pre/post

470 (pre:201, post: 269)
UK [S]

ICU readmission, Hospital mortality

Chaboyer W et al (3)

Survey pre/post

117 (pre:58, post: 59)
AUSTRALIA [S]

importance of ICU discharge planning

Chaboyer W et al (26)

Prospective block intervention

186 (C: 101, I: 85)
AUSTRALIA [S]

ICU discharge delay

Chaboyer W et al (27) Interviews 10 ward nurses perceptions of ICU LN
AUSTRALIA [S]

Chellel A, Higgs D, Scholes J (28) Case study 20 cases/80 interviews stakeholder perceptions of CCOS role
UK [M]

Garcea G et al (30) Uncontrolled pre/post 1380 ICU readmission, Hospital mortality, ICU
UK [S] mortality

Leary T; Ridley S (31) Uncontrolled pre/post 2546 (subset: 100 ICU readmits Pre: 49, ICU readmission rate, cause and sequence
Post 51)
UK [S]

Odell M et al (33) Point Prevalence Survey 2638 respiratory rate recording
UK [M]

Pittard A.J. (34)

Uncontrolled pre/post

625 (pre: 328, post: 297)

Unplanned ICU admission, ICU Length of stay;

UK [S] ICU mortality; ICU readmissions
Plowright C; O'Riordan B; Scott G (35) Focus group 9 Ward nurse CCOS team member evaluation of
UK [S] CCos

20




Priestley G et al (36) RCT 2503 (C: 1428, I: 1475) hospital mortality; hospital length of stay
UK [S]

Richardson A et al (37) Survey 134 ward nurse evaluation of CCOS
UK [M]

Story DA et al (38)

Uncontrolled pre/post

664 (pre 319, post 345)
AUSTRALIA [S]

adverse events

Valentine, J, Skirton, H (39)

Survey

100
UK [S]

hospital staff attitudes to CCOS

Chaboyer W et al (40)

Block Intervention

115 patients (C:62, I: 53)
100 families (C:52, I: 48)
AUSTRALIA [S]

Family anxiety
Patient anxiety

Endacott, Chaboyer, Edington (41)

Case control

432 (Controls 226, Cases 206)
AUSTRALI A [S]

Major adverse events

ICU LN/CCOS ACTIVITIES

Chaboyer W et al (25) Interview 6 ICULN activities
AUSTRALIA [M]

McDonnell A et al (32) Survey 191 development, introduction, implementation
UK [M] and current models of CCOS

Endacott R; Chaboyer W (29) Interviews 10 CCOS activities
UK/AUSTRALIA [M]

Eliott S, Doric A, Ernest D (42) Survey 27 hospitals ICU LN activities

AUSTRALIA [M]

21




There were potential sources of bias in most of the papers reviewed; most of
which were acknowledged by the authors. The most common sources of bias
were selection bias and performance bias, together with lack of control over

confounding variables. These are presented at table 2.

Table 2 Potential sources of bias and confounding variables

Source of bias or confounders Study

Single site* (selection bias) 3,9, 26, 27, 30, 31, 34, 35, 36, 38, 39, 40,
41

No/limited control of
confounding variables

3,9, 26, 30, 31, 33, 34, 36, 38, 40, 41

Lack of standardisation of the
intervention (performance bias)

9,31, 33,

1 Studies were presumed to be single site if no evidence to the contrary.

In addition a number of studies used historical controls or secondary data
(data collected primarily for purposes other than the research study), for
example hospital admission/discharge records, patient records as one, or the
sole, source of data. Commonly this occurred in the ‘pre’ arm of pre/post
studies.

The variables examined in the studies fell into three categories:

1. Patient/service outcomes:

Unplanned ICU admission rates (34)

ICU Readmission rates (9, 30, 31, 34)
ICU length of stay (31, 34)
Hospital length of stay (36)

ICU mortality (30, 34)
Hospital mortality (9, 30, 36)
ICU discharge delay (26)

Adverse events (38, 41)
Recording of respiratory rate (33)
Patient/family anxiety (40)

Impact on ICU and/or ward staff
ICU LN/CCOS Activity

(3, 27, 28, 35, 37, 39)
(25, 29, 32, 42)

22



3.3

A number of papers excluded from the review (see Appendix B) also
examined activities undertaken by ICU LN/CCOS. These were predominantly

written as service description, rather than research or evaluation studies.

Studies undertaken by UK researchers tend to focus on outcomes whilst
those undertaken by Australian authors focus on structures and processes.
This may be reflective of the government mandate in the UK to introduce

outreach services (45, 46)

, with the expectation that outcomes data will be
collected. Alternatively it could reflect differences in methods or possibly

publication bias.

ICU LN Survey

This review includes data from a survey 42 conducted in June 2007 of all
Victorian public and private hospitals that provide an intensive care service
(population n=37 hospitals). Surveys were received from 27 hospitals - 19
metropolitan, 8 regional representing a 73% response rate. ICU LN services
operated in 59% (16/27) of these hospitals. It is not known whether the non-
responders operated an ICULN service. The survey data are supplemented by

consultation with stakeholders in two ICU LN services in Victoria.

23



4.0

4.1

4.2

SYNTHESIS OF EVIDENCE: ICU LN ROLES

Data sources

This section is informed by papers retrieved during the literature review (25,

29 and the 2007 survey of ICU Liaison Nurses in Victoria “?. A number of the
studies were excluded from the integrative review because they simply
described service provision (see exclusion codes at Appendix B). The majority
of these papers did not provide detail regarding the activities undertaken by
the ICU LNs; those that provided some useful information were either
captured in a more comprehensive/contemporary manner in the survey

(42)

undertaken by Eliott and colleagues or reported an aspect of service

provision, such as tracheostomy management, that was outside the scope of

this review. Where appropriate, reference is made to the UK CCOS survey (82),

Role definition

In Victoria, the role was established in 1996 in one hospital and experienced
steady growth until 2006 when the number of hospitals with an ICU LN
service doubled from 8 to 16. In 2002, Chaboyer undertook an in-depth
interview study of 6 participants, the only [known] ICU LNs in Australia at the
time®™ Her findings, which provided a description of the service activities

undertaken by ICU LNs, focused on four key roles:

24



4.3

1. Support for patients recently discharged from ICU;
2. Support for acutely ill patients on general wards;
3. Formal and informal education and skills training for ward staff; and

4. Support for families

The 2007 Victorian survey data (42) emphasise the first two; education and
skills training were not identified as explicit roles, however, this was probably
incorporated into the key responsibility of ‘providing a clinical resource for
ward staff caring for complex patients’ identified by 88% of services.
Psychosocial support was considered a key responsibility in 44% of services.
Consistent with the development of a new service, contextual activities, for
example developing guidelines for patient follow-up and referral processes,

were also a key dimension of the first ICU LN roles *°).

Activities

4.3.1 hours of operation

Lack of standardisation of the ICU LN is reflected in the wide range of hours
covered (Figure 1); this ranges from 24/7 cover to ‘office hours’. As noted in
the figure, the hours of operation were consistent Monday to Thursday, with
slightly more coverage Friday to Sunday although one site does not have
weekend coverage. This variation was also evident in the first interview study
of ICU LNs in Australia **" Further analysis did not reveal any difference in
study findings attributable to extent of service coverage. The UK review of

CCOS (n=139) identified additional variability at hospital and patient level (52).
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No of Hospitals

In the Victorian ICU LN survey “? median weekly hours of operation were 61

hours (range 14 -140) delivered by a median of 1.7 EFT (range 0.18-3.6).

B0 hrs@ 1-4hrsm 5-8hrs0O 9-12hrsB 13-16hrda 17-24hrs

O B NV @ H A D N

Mon Tue Wed Thur Fri Sat Sun
Figure 1: ICU LN service (hrs) by day of week

4.3.2 Roles and responsibilities

The 2007 survey of ICULNSs in Victoria illustrated that the role and
responsibilities of the ICU LN were diverse and varied between hospitals,
presumably, related to the casemix and local organisational resources (see
Figure 2). The predominant responsibilities of the ICULN service included
facilitation of ICU patient discharge (63%) and follow-up (75%), management
of unstable patients in the ward areas, and acting as a clinical resource (88%).
The ICULN service was involved in initiating many extended practices (see
Figure 3) including ordering pathology tests (56%), radiology tests (50%),
prescribing medication (44%) and referral of patients to the multidisciplinary

team (81%). The ICULN acted as a member of the Medical Emergency Team
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(MET) in 10 (77%) of the 13 hospitals that provided both ICU LN and MET

services.
0 5 10 15
1 1 1 .
Clinical resource | EEG— N S S0/
Pt transfer into ICU | 181%
Follow up ICU discharges ] 5%
Tracheostomy care =75%
Facilitate ICU discharge ] 163%
MET/Code Blue | 163%
Pt education ] 163%
Case management ] 156%
Psychosocial support ] 44%
Troubleshoot equipment 38%
TPN 32%
Research 19%

Other [——a13%

Pain service [6%

Figure 2 ICU LN Key Responsibilities identified in 2007 ICULN survey (42)

4.3.3 Interventions

The types of interventions undertaken by the ICU LNs include areas
traditionally defined as extended practices, although only one of the
respondents to the survey was a Nurse Practitioner. It is unclear whether the
respondents interpreted ‘prescribing medication’ as initiating a change in

prescribed medication.

Stakeholder consultation indicated that, over time, ICU LN services:
1. Improved their ability to detect deterioration at an early stage, and,
2. Improved the responsiveness of the service through extending the scope

27



of practice for ICU LNs and developing feedback mechanisms to expedite

management of these patients in the most appropriate setting including

‘fast track’ transfer to ICU where necessary.

0 5 10 15
Pathology tests |56%
Radiology tests _ 50%
Prescribing medication 44%
Referral to multidisciplinary team _ 181%
Referral to a medical unit _ 44%
Other 25%

Figure 3 ICU LN extended practices actively initiated by the ICULN®?)
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5.0

5.1

SYNTHESIS OF EVIDENCE: MEASURABLE OUTCOMES

Patient and Service Outcomes

The ICU LN/CCOS was found to have a statistically significant [beneficial]
impact on the following outcomes: unplanned ICU admissions (34), ICU

readmissions 34), ICU mortality (30), hospital mortality © 36), discharge delay

(26) (38, 41)

, adverse events and the recording of respiratory rate (33). Study
findings for these outcomes, as reported by the authors, are presented
below.

While statistical significance has been demonstrated, it is important to note
that there were methodological limitations to most of the studies reviewed.

P values and confidence intervals are provided for studies reporting

statistically significant findings.

5.1.1 Unplanned ICU admission rates

Table 3 contains the only study that examined ICU admission, showing that
admission rates were decreased in the UK when an outreach service was
implemented. However, it should be noted that many other factors will
influence ICU admission.

Table 3 Studies examining ICU admission rates

Single or | Participants | Results
Multi
Study site

Pittard (34)* Single | 625 C: 58%, |: 43% p=0.05

* statistically significant
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5.1.2 ICU Readmission rates

Table 4 identifies that most studies have shown a decrease in ICU
readmission rates, however all those included in the review were conducted
in the UK. Interestingly, one Australian description of implementing the ICU

LN service 47

noted that ICU readmission rate may actually increase because
more ward patients may be identified as requiring readmission to ICU, where
previously they were missed. This study was excluded from the review as it
comprised a local service description only and the denominator used for
readmissions was ICU discharges, in contrast to the more commonly used

ICU admissions.

Table 4 studies examining ICU readmission rates

Single or Participants | Results
Study Multi site Control (C), Intervention (1)

Ball et al (9)* Single 470 C: 25/201 (12%)

I: 16/269 (6%)
Risk ratio (95%Cl) 0.48 (0.26-0.87)

Garcea et al (30) Single 1380 C: 49/547 (9.0%)
I: 79/833 (9.5%)
Leary & Ridley | Single 2646 C:49/1291 (3.8%)
(31) I: 51/1355 (3.8%)
Pittard (34)* Single 625 C: 15 (5.1%)
I: 11 (3.3%)
p=0.05

* statistically significant
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5.1.3 ICU length of stay

Studies to date have not shown that ICU LNs shorten ICU length of stay

(Table 5).
Table 5 studies examining ICU length of stay
Single or Participants | Results
Study Multi site

Pittard (34) Single 625 C: 3.4 days
I: 3.7 days

Leary & Ridley | Single 100 C: 2.68 days (0.94-5.79)

(31) I: 2.02 (0.91-6.32)

* statistically significant

5.1.4 Hospital length of stay

Priestley et al *®

used three data sets for length of stay analysis (all patients
[7037], matched randomised [2733], before and after [2855]). The impact of

CCOS on hospital length of stay was equivocal across these datasets.

5.1.5 ICU mortality

The studies that examined ICU mortality were conducted in the UK. Of note,
the mortality rates in these studies were much higher than those in Australia;
review of ANZICS casemix data (223,129 patients) identified an overall
mortality rate of 16.1%, with a decline of 19% to 15% over the 11 years of

data *®

. Never the less, these studies demonstrate the beneficial effect of
the ICU LN or outreach on both ICU and hospital mortality (Table 6).

Table 6 studies examining ICU mortality

Single or | Participants Results
Study Multi site
Garcea et al (30)* Single 1380 C:36.7%
(176 readmits) 1:22.8%
(95% Cl) -2.4-30.3

Pittard (34)* Single 625 C: 28.6%
I: 23.5%

P=0.05
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5.1.6 Hospital mortality
Two UK studies demonstrated a statistically significant impact on hospital
mortality/survival to hospital discharge (see Table 7).

Table 7 Studies examining hospital mortality/survival to hospital discharge

Single or | Participants | Results

Study Multi site
Ball et al (9)* Single | 470 Survival to hospital discharge:
C: 161/201(81%)
I: 235/269 (87%)
Risk ratio 1.08 (95% Cl 1.00-1.18)
Priestley et al (36)* Single | 2503 Mortality

Odds ratio (95%Cl):
Patient level: 0.56 (0.38-0.82)
Cluster level: 0.52 (0.32-0.85)

* statistically significant

5.1.7 ICU discharge delay

One study (n=186: Control 101; Intervention 85) was located that
investigated the impact of the ICU LN on discharge delay (defined as the time
between when the patient is deemed medically fit for discharge and when
the patient leaves the ICU) in patients with an ICU length of stay of 3 days or

longer (26)

Multivariate logistic regression, adjusted for potential
confounders such as age gender and time of discharge, demonstrated that
those in the ICU LN group were less likely to experience a discharge delay of

two hours (OR 3.3 with 95% Cl 1.7-6.3) and four or more hours (OR 2.5 with

95% Cl 1.2-5.3).

5.1.8 Adverse events
Two studies investigated the impact of the ICU LN on serious adverse events

(AE) (38, 41) Story and colleagues 58 found no difference in the proportion of
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individual postoperative patients having serious AE (14% in surveillance and
intervention phases; 95%Cl: 5% absolute decrease to 5% absolute increase in
intervention period) and a nonsignificant decrease in serious AE from 23/100
patients to 18/100 patients. When the incidence of acute myocardial
infarction was removed from the analysis (on the basis that improved
surveillance in the intervention group may have detected other wise ‘silent’
AMI), there was a significant decrease in serious adverse events (95%Cl:

41) axamined

decrease of 4-11 serious AE per 100 patients). The second study
predictors of AE in 432 patients discharged from ICU; logistic regression

identified that patients who did not receive the ICULN service were more

likely to have an AE (Odds Ratio 2.32 95%Cl: 1.43-3.79).

A strength of these two studies is the control of the intervention, which was
developed as a research intervention rather than a service improvement
initiative; given the difficulties reported in other studies (see section 3.2) and
the continuing evolution of ICU LN and Medical Emergency Teams, this

approach is unlikely to be replicated.

5.1.9 Recording of respiratory rate/vital signs

The need to improve vital sign assessment and recording for acutely ill
patients is a recurrent theme in the evidence cited in support of developing
some form of CCOS/ICU LN (see for example, 1, 18, 20, 21). Odell and
colleagues 53 conducted a point prevalence survey of 2638 patient charts
over a 5 year period at two hospitals, one of which had a formal CCOS. The

proportion of respiratory rate recording at the hospital with CCOS was
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5.2

consistently higher (p<0.0001 for each of the study years).

5.1.10 Patient and family anxiety

A single study was retrieved that examined the impact of the ICU LN on
patient and family anxiety, using a block intervention design 40 A total of
115 patients (62 control, 53 intervention) and 100 families (52 control, 48
intervention) were recruited; there was no difference in anxiety scores
between groups for patients or family members. Of interest, the anxiety
levels in the control group were comparable to those found in the general
medical population, whereas those in the intervention group were
comparable to those found in the general population. This suggests the study
may have been under-powered; post hoc power analysis indicated that
sample sizes of 300 in each patient group and 1500 in each family group

would be required to find a significant difference.

Impact of the LN service on staff

5.2.1 Impact on ward staff

Two approaches have been taken to examine the impact of ICU LN/CCOS on
ward staff: a general survey sent to a range of ward staff members who may

(37,39)

have had contact with the service and purposive sampling of those who

have been involved with delivering B3 or liaising with the service (27, 28)

Regardless of the extent of contact with the service, several key themes
emerge. Respondents identified the supportive aspects of the role as key,

with belief that the service enhances patient care by offering formal and
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informal support to staff, improving access to critical care services and
facilitating development of critical care skills in clinical areas *” 3" 3, The
small study examining experiences of ward nurses seconded to join the CCOS
identified benefits in terms of enhanced confidence, knowledge and skills in

managing critically ill patients 83),

None of these respondents picked up on the broader/strategic elements of
the service, for example, guideline development. It is unclear whether this
reflects the more limited horizon of the respondents, in particular their

priority of achieving safer care for the individual patient (28)

,orisa
consequence of study design. A key limitation of this set of studies is the lack

of a formal measure for concepts such as confidence

5.2.2 Impact on ICU staff

One study examined the impact of the ICU LN on intensive care unit (ICU)
nurses' perceptions of discharge planning, using a block intervention design
G- In the intervention group, less nurses perceived that discharge planning in
the ICU was premature (p=0.021) and that ICU nurses lack an understanding
of the discharge planning process (p<0.001). Discharge planning was more
frequently seen as the responsibility of the bedside nurse (p<0.005) but
there was greater recognition of discharge planning as a time consuming
process (p=0.015). Self efficacy in relation to discharge planning did not
change over time. This was the only study identified by the reviewers to

begin to identify the impact of the ICU LN/CCOS on attitudinal change.

35



6.0

6.1

CONCLUSIONS

ICU LN Role and Activities

The overwhelming picture of ICU LN roles in Australia and CCOS in the UK is
one of variation in service provision. In both the studies subjected to formal
review and the descriptions of service provision excluded from the review,
the starting point appears to be needs analysis and a mapping process to
identify how best those needs could be met. The ICU LN or CCOS is then
adapted to ensure all gaps are attended to. This level of flexibility in service

development appears to be a core principle of the ICU LN role.

This flexibility should also take account of seasonal variations in
workload/patient casemix and staffing skillmix. The continuing (and growing)
investment in CCOS/ICU LN roles in Australia and the UK emphasises the
need for ongoing support, particularly as overall patient acuity in acute

hospitals rises.

The limitations of the studies reported here are similar to those reported
with MET trials. ?® However, much of the debate regarding MET, including
scientific critique, arises because MET is a responsive service, requiring a
trigger in the form of clinician concern, track/trigger scoring system or an
automated alert mechanism. The ICU LN, and most CCOS, incorporates a
proactive component; whilst current research does not let us tease out the
relative merits of the proactive and reactive elements of the service, the

increased presence of critical care experts on acute wards will likely play a
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6.2

key preventative role in improving patient care and safety.

ICU LN/CCOS Outcomes

As previously noted, the level of bias present in many of the studies reviewed
limits the confidence with which the impact of ICU LN or CCOS on patient
outcomes can be assured. This is not an unexpected finding in a review of a
change in service delivery. Very few of the studies could claim with any
confidence that the intervention (ICU LN or CCOS) was solely responsible for
any change in outcomes, or indeed that the intervention had been
sufficiently controlled. Therefore, it is helpful to consider the ICU LN service
as a ‘bundled intervention’. That is, complex issues such as patient discharge
from the ICU to the ward are likely to require several interventions, such as
ward staff support and patient education, delivered in individualised

treatment packages (i.e. the ICU LN service).

Much of the evidence for patient outcomes comes from UK CCOS, rather
than the Australian ICU LN service. These two services have similar aims;
however there are two key differences:

1. The level of seniority of nursing staff 59% (n=82) of CCOS have input from

an ICU Nurse Consultant or H/I grade (senior management level) nurse, a

senior nurse with clinical expertise and years of clinical and managerial

(32) (42)

experience whilst data from the Victorian ICU LN survey indicate
that 44% of the ICU LN services are staffed by senior nurses (Nurse Unit
Manager level), with only one endorsed Nurse Practitioner. This may be
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6.3

reflective of the infancy of the role in Australia compared to the UK.

2. The type of activity undertaken CCOS have moved to a consultancy-based

role for many interventions (recommending rather than performing
interventions); key exceptions to this are: investigations, patient
positioning to optimise oxygenation. 52} |cU LNs continue to perform a
number of interventions. It is likely that this is influenced by point 1
above. However, a contextual difference between the UK and Australia is
the widespread implementation of the ALERT™ course “* %9 for all
medical and nursing staff working in acute hospitals in the UK.

The authors acknowledge that these comparisons are based on Australian

data from one state only “2) This pattern may not be reflected elsewhere in

Australia.

Regardless of the caveats noted above, there are indications that providing
expert support for acutely ill patients in general wards has a positive impact
on patient outcomes and improves the confidence of ward staff caring for

patients with complex care needs.

Unresolved issues

6.3.1 Impact on service use post-hospital discharge
The UK study of CCOS included an economic evaluation of the ‘ICU discharge
follow up’ component of CCOS; however, this was limited to hospital costs

only. There may be a shift of cost burden onto community services. However,
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a previous investigation of caregiver burden ¥

using a mailed survey three
months after ICU discharge (71 family members), identified that carers spend
an average of 36.9 hours/week in caregiving activities but rarely accessed

community health services. These data suggest that the true economic cost

of longer term rehabilitation from intensive care is borne by family members.

6.3.2 Lack of standardisation

This review has highlighted the lack of standardisation in service provision.
Stakeholder consultation highlighted a number of further inconsistencies
that require attention in the next phase of ICU LN service development:
educational preparation (for example, Masters level preparation leading to
Nurse Practitioner for the ICU LN leading the service), reporting mechanisms
(for example, direct reporting line to divisional director/ director of nursing)

and career structure to incentivise recruitment to ICU LN roles.

In summary, this integrated review undertook a critical analysis of the 20
research studies that examined the how the LN role was defined, the
activities undertaken by LNs and outcomes of this service and the (similar)
critical care outreach service in the UK. There is much variation in the types
of research that has been undertaken and the data collected. This body of
research demonstrates that the LN service is an example of a bundled
intervention, delivering a ‘treatment package’ of care. Furthermore it shows
promise for future development of ICU LN services and improved patient and

service outcomes in terms of unplanned ICU admissions, ICU readmissions,
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ICU mortality, hospital mortality, discharge delay and adverse events. The
over-riding benefit identified, but not measured, is improved formal and
informal communication pathways between geographically defined critical

care units and acute care ward staff.
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