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OUR AIMS

To guide best clinical practice and improve the quality of
intensive care in Australia and New Zealand.

To host innovative registries that engage with the intensive care
community to promote improvements in critical care outcomes through
benchmarking, monitoring, education and support of research activities.
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Foreword from the ANZICS CORE Chair

Each year sees ANZICS CORE taking steps to
improve the quality of the ICU Registries for
auditing and bench marking performance of
Intensive Care across Australia and New
Zealand. This year saw the launch of the new
CORE Enterprise Reporting System (CERS) Portal
in February 2015 providing users a one stop
shop for on-line data submission and access to
a comprehensive suite of reports.

This year also saw the introduction of ANZROD
(The Australian and New Zealand Risk Of Death)
replacing  APACHE Ill-J as the main risk
adjustment model for benchmarking adult
mortality outcomes. ANZROD provides more
accurate mortality risk predictions for all major
groups.

On behalf of my Co Directors, Peter Hicks and
Johnny Miillar | would like to thank the many
organisations and individuals that support
CORE, particularly the Australian Commission
on Safety and Quality in Health Care and the
Chief Medical Officer of Australia, Professor
Chris Baggoley. We appreciate the strong
partnerships  with  jurisdictional  health
departments and thank them for their on-going
funding and support.

The ANZICS CORE Registry program would not
be possible without the support and efforts of
the Intensive Care Community, particularly
those involved in the local data collection.
160,000 adult and paediatric ICU admissions are
processed, cleaned, analysed and reported by
the dedicated CORE staff. The same staff
produce analyses on potential outlier ICUs,
reports for health departments, assist
researchers working with CORE data, promote

1 Kaukonen, Kirsi-Maija; Bailey, Michael; Pilcher, David; Cooper,
D Jamie; Bellomo, Rinaldo; Systemic inflammatory response
syndrome criteria in defining severe sepsis. New England Journal
of Medicine 2015; 372(17): 1629-1638

2 Gantner D, Farley K, Bailey M, Huckson S, Hicks P, Pilcher D.
Mortality related to after-hours discharge from intensive care in
Australia and New Zealand, 2005-2012. Intensive Care Med. 2014
Oct; 40 (10):1528-35

4

CORE’s activities within Australia and New
Zealand, and answer a wide range of queries
including ‘What is the correct diagnostic code
for crocodile attack?’ (The answer is ‘“Trauma’).

With growing interest from the clinical
community to be more engaged in CORE
activities, this year saw the formation of two
working groups, the Outlier Review Working
Group and the Research and Publication
Working Group. The Outlier Working Group
provides clinical oversight and additional
statistical review ensuring the reports provide
the right information to support improvement.

The establishment of the Research and
Publication Working Group provides support
required to review data for research projects
and provide guidance for researchers accessing
data from any of the four CORE Registries. The
high profiles publications this year included:

e The Impact of the Systemic Inflammatory
Response Syndrome Criteria in Defining
the Presence of Severe Sepsis after ICU
Admission?

e After hours Discharges from ICU in
Intensive Care Medicine?, and

e ANZICS Paediatric Study Group. Mortality
related to invasive infections, sepsis, and
septic shock in critically ill children in
Australia and New Zealand, 2002-13: a
multicentre retrospective cohort study?.

Thank you,

s (€

Associate Professor David Pilcher
Intensivist, The Alfred Hospital
Chair, ANZICS CORE

3 Schlapbach LJ, Straney L, Alexander J, Maclaren G, Festa M,
Schibler A, et al. Mortality related to invasive infections, sepsis,
and septic shock in critically ill children in Australia and New
Zealand, 2002-13: a multicentre retrospective cohort study.
Lancet Infect Dis. 2014 Nov 28; 6
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About ANZICS CORE

CORE hosts and manages 4 registries to which contributing ICUs across Australia and New Zealand
submit de-identified data.

e The Adult Patient Database (APD) collects data on admissions to adult ICUs.

e The Australian and New Zealand Paediatric Intensive Care (ANZPIC) Registry collects data on
children admitted to specialist Paediatric Intensive Care Units (PICUs) and those patients under the
age of 16 who are treated at a number of adult units that look after critically ill children.

e The Critical Care Resources (CCR) Registry collects data through an annual survey on ICU
infrastructure, staffing and processes.

e The Central Line Associated Blood Stream Infection (CLABSI) Registry collects data related to central
line infections in Australian ICUs.

CORE is unique in that it offers an overview of ICU performance and resources across regional, state,
federal and international jurisdictions. ANZICS CORE provides ICU Registry Services to Oman, India, and
Hong Kong.

The data collected are used to monitor, benchmark and report on intensive care performance, providing
bi-national and jurisdictional comparison of outcomes and individual unit based reports. Jurisdictional
data review committees have access to reports relevant to their jurisdictions, providing information
about Intensive Care Services across their respective health systems and the performance of ICUs under
their jurisdiction.

Our Strategic Objectives How we achieve these Objectives

To benchmark and monitor ICUs activity,
performance and patient outcomes

To provide timely and relevant information
to clinicians, the public, policy makers,
health care providers and funders

To work with the intensive care community
to prioritise activities to improve care of the
critically ill

To develop activities of CORE through local,
national and international collaboration

Collecting, analysing and publishing data
submitted from contributing ICUs

Providing a mechanism for reporting of
intensive care outcomes

Striving for compatibility with other
national databases, including those held by
the Australian Institute of Health and
Welfare

Being a source of data for intensive care
research activities

Promoting research activities to gain a
greater understanding of critical illness, its
management and outcome



Organisational Structure of CORE

Jurisdictional
Funding Agencies

National Intensive Care
Registry Steering Committee

CORE Advisory Committee

" DANZICS N\

ANZICS

ANZICS BOARD @core

Safety & Quality Committee

Death & Organ Donation Adult Patient Database
Paediatric Committee Critical Care Resources Registry
Education Committee ANZ Paediatric Intensive Care Registry

Clinical Trials Group CLABSI Registry

\ Price Committee \ //

CORE Committees

e The National Intensive Care Registry e The ANZPIC Registry Clinical Advisory
Steering Committee (NICRSC) provides Committee reviews unit-identified data
national oversight of CORE with and provides strategic direction to the
representation from key funders ANZPIC Registry

e The CORE Advisory Committee provides e The CORE Management Committee
general oversight and direction for provides operational guidance for CORE’s
CORE’s activities activities



Who we work with

Collaboration is central to how CORE works to achieve a high level of engagement from the ICU clinical
community, jurisdictional health departments and other agencies. We would like to acknowledge the
support of the following:

State and Territory Government Bodies — Our Funders

e Australian Capital Territory Health e South Australian Department of Health
e Northern Territory Department of e Western Australia Department of
Health and Community Services Health
e Tasmanian Department of Health and e Queensland Health
Human Services e Victorian Department of Health
e New South Wales Ministry of Health e New Zealand Ministry of Health

National and International Agencies

e Australian Commission on Safety and e NSW Agency for Clinical Innovation
Quality in Health Care e Health Round Table

e The Australian Organ and Tissue
Authority

Research Agencies

e Australian and New Zealand Intensive e University of Adelaide
Care - Research Centre, Monash e SAX Institute
University, Melbourne e Menzies Research Centre, Tasmania

e The George Institute, Sydney

Collaborating International Organisations

e Japanese Society of Intensive Care Medicine

e Intensive Care National Audit & Research Centre (ICNARC), UK
e Sultan Qaboos University Hospital, Oman

e Prince of Wales Hospital, Hong Kong

Other ANZ Registries

e Australian and New Zealand Society of Cardiac and Thoracic Surgeons

Other Important Contributors

The clinicians, data collectors and researchers with whom we have day-to-day contact and our
colleagues within ANZICS.



Our Achievements

Introduction of ANZROD for Benchmarking ICU Mortality Outcomes

ANZROD (the Australian and New Zealand Risk of Death) model was introduced in 2014 as the primary
method for benchmarking mortality outcomes and replacing APACHE Ill-J. ANZROD is a more accurate
predictor of mortality providing better adjustment for case-mix variation than APACHE Ill-J. ANZROD
was developed and validated using data from the Adult Patient Database and based on APACHE IlI-J.

Although observed mortality outcomes are now consistently lower than the predicted risk of death from
APACHE IlI-J in modern Australian and New Zealand ICUs, this scoring system has been retained to allow
historic and international comparisons.

Launch of the new CORE Enterprise Reporting System (CERS)

In 2014, the new CORE data submission and reporting system (CERS) was launched to all adult and
paediatric contributing sites. CERS provides dynamic reporting and allows sites and jurisdictions to
access and filter reports on-line. Additional reports will become available as they are developed.

e Chart Reports — ANZROD/APACHE Ill-J SMR Funnel Plots, ANZROD EWMA (Exponentially
Weighted Moving Average), Readmission Funnels, and After Hours Discharge Caterpillar Plots
(Figure 1).

e Tabular Report — APD Summary Table comparing number of admissions, age, length of stay,
outcomes and severity scores with your assigned peer group (Figure 2).

Figure 1: APD Chart Reports Figure 2: APD Summary Table Report

CORE Poral Lo

CORE P"ortal

e Chart Reports — PIM-3 and 2 SMR Funnel Plots and CUSUM Control Charts (Figure 3).
e Tabular Reports — comparing Mortality Rates, LoS and queries by Admission Type and
Diagnostic Group (Figure 4).

Figure 3: ANZPICR Chart Reports Figure 4: ANZPICR Table Reports
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Future Directions

The major work of ANZICS CORE over the past two years has been to develop a modern and flexible IT
infrastructure to meet the benchmarking requirements for Intensive Care into the future. The first stage
was the development of the CORE Enterprise Reporting System launched in 2015, followed by the
development the CORE Outcome, Measurement and Resource Evaluation Tool (COMET), a new web-
based data collection tool to be completed and in testing phase by the end of 2016.

Being Responsive
The new IT infrastructure for the Registries has been developed to be flexible and responsive to support:

e Immediate upgrading of datasets with variables to support data linkage and national quality of
care standards

e The ability to create specific data collection modules to respond to national pandemics or similar
emergencies

e Easy upgrades of software/disease severity algorithms as they become available (e.g., ANZROD
and PIM).

Being Relevant

Under the guidance of the National Intensive Care Registry Steering Committee (renamed the
Jurisdictional Advisory Group) and the CORE Committee, ensuring that the focus is relevant to
contemporary Intensive Care practice. Variables are reviewed to ensure ongoing reporting and
benchmarking trends over time, and are aligned with National Safety and Quality Health Services
standards®. The development of both CERS and COMET provide the opportunity for the first major
changes to the ANZICS datasets in 10 years including:

e Removing variables which are not used for reporting or risk adjustment

e Addition of new variables related to frailty on admission, delirium and pressure injury, and

e Additional information to be collected on therapies to provide comparative reports on
ventilation, tracheostomy and renal replacement.

Better reporting

The new IT infrastructure allows improved and targeted benchmark reports for the submitting ICU, the
policy makers and other national agencies to support and maintain the high standard of care provided
to the community. Additional reports that are currently in development include:

e Real time data quality reports to improve compliance with data entry
e Comparative Adult ICU efficiency report.

4 Australian Commission on Safety and Quality in Health Care (ACSQHC) (September 2011), National Safety and Quality Health Service
Standards, ACSQHC, Sydney.



The CORE Registries

Adult Patient Database

Data from more than 1.6 million individual ICU episodes of care are held by the APD, making this one of
the largest repositories of ICU patient information in the world.

Figure 5 shows the growth in admissions and contributing sites over the last 10 years.

Figure 5: Contributions to the APD
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Australian and New Zealand Paediatric Intensive Care (ANZPIC) Registry

The ANZPIC Registry holds data from more than 151,000 paediatric admissions to intensive care as of
30t June 2015.

Figure 6 shows the continued increase in annual paediatric admissions to intensive care and in the
number of units submitting data to the ANZPIC Registry.

Figure 6: Contributions to the ANZPICR
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The CORE Registries

Critical Care Resources (CCR) Registry
The annual CCR Survey collects data related to workforce, resources and activity.
Figure 7 shows contributions to the CCR since 2006.

Note: An additional survey undertaken in 2009 to capture information related to the HIN1 pandemic
resulted in a reduction of sites contributing to CCR.

Figure 7: Contributions to the CCR Registry
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Central Line Associated Bloodstream Infection (CLABSI) Registry

The CLABSI Surveillance Program was launched in July 2012 as a collaboration between ANZICS and the
ACSQHC to monitor the rate of CLABSI in Australian ICUs and PICUs.

Figure 8 shows contribution to the CLABSI Registry over the last 3 financial years.
Figure 8: Contributions to the CLABSI Registry
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Summary of Intensive Care Activity

Who is contributing to CORE?

Of the 211 ICUs across Australia and New Zealand:

e 77.3% Australian and 60.0% New Zealand ICUs contributed to the APD

e 95.0% of all adult tertiary ICUs contributed to the APD

e 80.6% of ICUs contributed to the CCR

e 100% of PICUs and 20 mixed adult/paediatric sites contributed to the ANZPICR

e 54.1% of ICUs submitted data to the CLABSI Registry

Clinical outcomes for adult patients

e Observed hospital mortality in adult patients was 7.8% in Australia and 9.9% in New Zealand”

e Predicted risk of death in hospital for adult patients was estimated to be 8.6% in Australia and
9.6% in New Zealand (ANZROD mortality prediction algorithm)*

Clinical outcomes for paediatric patients

e The paediatric observed hospital mortality was 3.5%"

e The paediatric observed ICU mortality was 2.42%, compared with a predicted mortality (PIM3-anz13
mortality prediction model) of 2.40%"

ICU activity and resources

e 172,167 ICU admissions across 165 Australian and New Zealand ICUs (including PICUs)"
e 2326 adult and paediatric ICU beds across Australia and New Zealand"

e 8.74 ICU beds per 100,000 population in Australia

e 5.37 ICU beds per 100,000 population in New Zealand

ICU staffing

e 740 FTE establishment of senior medical officers were employed across 154 ICUs, there was a
vacancy rate of 1.9%"

e 93,7% of senior medical staff at 152 ICUs were Intensivists”

e 9868 FTE establishment of registered nurses were employed across 168 ICUs, there was a vacancy
rate of 5.5%"

e 56.1% of registered nurses at 141 units were trained in critical care nursing”

*APD, #ANZPIC Registry, "CCR Registry

12



Profile of Intensive Care Services

Figure 9: A profile of all ICUs across Australia and New Zealand
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Source: CCR Registry and follow-up of sites by phone to obtain remaining bed numbers not reported.
Population was 23,781,169 for Australia and 4,596,700 for New Zealand.

http.//www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/NationalPopulationEstimates_HOTPAt30Jun15.aspx
http.//www.abs.gov.au/ausstats/abs@.nsf/mf/3101.0

Figure 9 shows all available ICU and PICU beds in Australia and New Zealand based on CCR data and
follow up of all non-contributing sites. Non-contributing sites are predominantly small rural and private
ICUs that admit a small number of ICU patients compared with other sites that contribute data to CORE.

Table 1 outlines the number of total available beds for all open ICUs in Australia and New Zealand,
available beds and total admissions reported for the 2014/15 reporting period based on data submitted
to the CCR Registry.

Table 1: Bed numbers and total admissions

\ Australia New Zealand Total ‘
Total Available Beds (all existing units) 2,079 (n=181) 247 (n=30) 2326 (n=211)
Available Beds (submitting units only) 1,749 (n=142) 215 (n=23) 1,964 (n=165)

Total Admissions (submitting units only) 153,552 (n=142) 18,615 (n=23) 172,167 (n=165)

Source: CCR Registry, n=number of sites reporting data to CCR and non-reporting sites followed up through phone contact.
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Auditing and Benchmarking ICU Outcomes

The Standard Mortality Ratio (SMR) is commonly used as a key indicator of quality and safety to monitor
and benchmark ICU performance. The SMR is a ratio of the actual number of deaths divided by the
predicted number of deaths at each ICU. The predicted number of deaths in adult ICUs is derived from
the ANZROD calculation tool, whilst the ANZPIC Registry uses the PIM3 tool to calculate the paediatric
SMR.

Adult Intensive Care

To identify units with outcomes that are potentially significantly different to their peer group, SMRs are
presented on a funnel plot. The SMR for each site is plotted against the number of admissions for that
site for the appropriate reporting period. Control lines, taking the shape of a funnel, are based on the
mean SMR of the group. Figure 10 shows the 2014/15 funnel plots for each APD hospital classification.

Figure 10: ANZROD SMR funnel plots
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Auditing and Benchmarking ICU Outcomes

Paediatric Intensive Care

Figure 11: PIM3-anz13 SMR funnel plot
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Figure 12: CLABSI funnel plot
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Figure 11 shows the SMR for each unit
contributing to the ANZPIC Registry in 2014/15.
The prediction model used was PIM3-anzl13,
control lines are set as +- 2 and 3 standard
deviations around an SMR of 1.

Potential outliers are those sites that fall
outside the control lines.

Expected deaths has been used on the x-axis to
minimise the potential to identify units.

Figure 12 is based on data submitted for
2014/15 from 96 Australian sites showing the
CLABSI rate against the number of line days.

Two sites were excluded from the analysis due
to insufficient data.
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Auditing and Benchmarking ICU Outcomes

Identifying Outliers in APD Reporting

CORE undertakes risk-adjusted peer group comparisons of ICUs throughout Australia and New Zealand.
The identification and analysis of ‘Outlier’ units is a central function of the ANZICS CORE Registries in
auditing and benchmarking of intensive care performance. Outliers are those sites that sit above or
below the 95—-99% confidence intervals on the funnel plots.

Monitoring Outliers Over Time

Figure 13 shows the number of outlier reviews undertaken by ANZICS CORE from 2010 until 2015 from
data submitted through the APD. A standard process is followed to review the data submitted based on
the Outlier Review Policy http://www.anzics.com.au/Pages/Outlier-Review-Process.aspx. The Outlier

Review Working Group provides clinical and statistical oversight of the analyses in compliance with
CORE Terms of Reference to provide:

e Guidance and support to the CORE team in the development of outlier analysis reports
e Additional expertise in data analysis and development of reporting formats, and
e (Clinical liaison between ANZICS CORE and jurisdictional data review groups.

The factors that contribute to the Outlier status are often mixed but predominantly due to data quality
issues, differences in case mix or issues related to unit based resources and processes (Figure 14).

Figure 13: Number of Outlier Reviews over 6 yrs Figure 14: Outlier Analysis, 2010 — 2015
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Supporting High Quality Data

CORE has a number of processes to support submission of high quality data that is compliant and reliable

including:

e Validation checks incorporated in the e Regular workshops and clinician seminars
AORTIC data collection software held around Australia and New Zealand

e Secondary validation of data submitted e Identify causes of variation and bias in the
through the CORE enterprise database and data collection

reporting system (CERS) e Assess the inter-observer reliability of the

Risk of Death calculations and disease
severity scores.
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Auditing and Benchmarking ICU Outcomes

Critical Care Activity and Resources Registry

The Critical Care Resources (CCR) Survey had a response rate of 80% with 170 ICUs contributing to the
2014/15 Survey (87% of public units and 68% of private units). Sites that did not submit to the CCR
Survey were contacted by phone and email to obtain bed numbers for the financial year. Bed analysis

included data from all units, whilst activity data only included units that submitted to the survey.

In summary

Two new large hospitals opened resulting in rearrangements of ICU beds in WA and QLD. There were

31 units who expect to increase available beds next year. Staffing kept pace with activity changes and

there was little variation in the resource clinical indicators. There was a:

e 2.5% growth in available beds,
e 2.8% increase in admissions, and

e 3.8% increase in patient days.

ICU Beds

There were 2326 available beds and 2725
physical beds across 211 Intensive Care Units.
A 2.5% increase in available beds and 3.8%
increase in physical beds.

23 units increased the number of
available beds (67 additional beds)

19 units decreased the number of
available beds (59 fewer beds)

164 units had no change in available beds
5 units opened (73 additional beds)

2 units closed (24 fewer beds)

Overall increase of 57 available beds.

Regional differences in available beds

NSW had the largest increase with 40
additional beds (5.2%), followed by VIC
with 14 beds (3.3%), WA with 4 beds
(2.6%), NZ with 5 beds (2.1%) and QLD
with 4 beds (1%)

SA had a decrease with 8 fewer beds
(4.5%) and TAS with 2 fewer beds (4.3%)
NT and ACT had no change in beds.
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Auditing and Benchmarking ICU Outcomes

Future Capacity

A new question was added to the 2014/15
survey related to building new physical beds or
to open existing available beds within the next
financial year.

33 sites reported that they will open or build
new beds in the 2015/16 financial year.

17 sites reported they plan to build new
physical beds, in an expected net gain of 63 new
physical beds.

31 sites reported they plan to open new
available beds, in a net gain of 79 available beds.

Of the 79 beds expected to open, the majority
will open in tertiary units.

The overall expected growth rate for the next
financial year is 3.4% with some variation
between the hospital classifications.

e Tertiary units: 4.1%

e Metropolitan units: 2.6%
e Rural units: 3.7%

e Private units: 2.6%

Admissions

172,167 admissions were reported from 165
units for 2014/15.

There was a 2.8% increase in admissions across
147 units that submitted over two years.

e 51 (35%) units had a negative change
e 96 (65%) units had a positive change

There was a 7.1% increase in private units,
compared to 1.3% increase in public units.
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Patient Days

499,644 patient days were reported from 149
units for 2014/15.

There was a 3.8% increase in patient days across
131 units that submitted data over two years.

o 47 (36%) units had a negative change
o 84 (64%) units had a positive change

There was a 6.6% increase in private units,
compared to a 3.2% in public units.

Regional and metropolitan units had less than
1% increase while there was a 4.4% increase in
tertiary units.

Ventilation

The rate of invasive ventilation continues to
decline. The ventilation rate for 2014/15 was
37.5%, down from 38.4% in 2013/14.

Clinical Indicators

Figure 15 shows the median rate each year for
the following clinical indicators: readmissions,
declined admissions, exit block and after hours
discharge. Exit block has been collected for 3
years, however during this period there has
been an absolute reduction of 3.5% in the
median rate. There has been a downward trend
in the percentage of after-hours discharge since
2013, with a median rate of 15.8% for 2014/15.

Figure 15: Clinical Indicators over 5yrs
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Auditing and Benchmarking ICU Outcomes

Senior Medical Workforce

154 units reported Senior Medical Officer
(SMO) data for 2014/15 with a total of 740 full
time equivalent (FTE).

There was a 4.3% increase in SMO FTE across
141 units that submitted data over two years.

e 4.5% increase in public units (n=101)
e 3.5% increase in private units (n=40)

The SMO FTE per 1000 patient days has
remained consistent suggesting that the growth
in senior medical workforce is consistent with
the growth in patient days.

Figure 16 shows a continuing decline in total
vacancy rates for SMOs, with a 1.9% vacancy
rate in 2014/15. The actual number of vacant
positions in 2014/15 was 14 compared to 17
last year and 33 in 2010/11.

Figure 16: Senior Medical Officer Vacancies
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Nursing Workforce

168 units reported registered nurse (RN) data
for 2014/15 with a total 9868 FTE.

There was a 3.3% increase in RN FTE across 152
units that submitted data over two years.

e 3.2% increase in public units (n=110)
e 4.0% increase in private units (n=42)

The RN FTE per 1000 patient days remains
consistent suggesting that the growth in nursing
workforce is consistent with the growth in
patient days.

The total vacancy rate for 2014/15 was 5.5%,
slightly higher than previously (4.4-4.6 % for the
past 3 years).
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Variation in Practice

Variation in Outcomes

Improvements in practice can be best achieved by identifying variation in outcomes. The funnel plots in
Figure 17 show the SMRs for four different common diagnostic groups admitted to all submitting ICUs
over the most recent 5 year period. For each of these groups the majority of the sites are within the
funnels indicating that the variation of practice is within an acceptable range.

Figure 17: Mean SMR for various diagnostic groups — 5yr trend
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Variation in Practice

Variation in Efficiency

Figure 18 is a modified Rapoport-Teres graph
where the SMR is used as an indicator of clinical
performance, and the risk-adjusted length of
stay (LoS) provides a marker of resource use.®
When considered together, the plot provides
opportunity to compare the variation of
efficiency across units.

Figure 18: ANZPICR Rapoport-Teres plot of
efficiency of paediatric ICUs 2014
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The quadrants of the plot can be designated
as most efficient (bottom left), least efficient
(top right), effective but at the expense of
high resource use (bottom right), and poor
performance with lower resource use (top left).

5 Straney L, Clements A, Alexander J, Slater A, for the ANZICS
Paediatric Study Group (2010) Measuring Efficiency in Australian
and New Zealand Paediatric Intensive Care Units. Intensive Care
Medicine, 36(8): 1410-1416

6 Gantner D, Farley K, Bailey M, Huckson S, Hicks P, Pilcher D.
Mortality related to after-hours discharge from intensive care in
Australia and New Zealand, 2005-2012. Intensive Care Med. 2014
Oct; 40(10):1528-35.

After Hours Discharge

After-hours discharge from ICU is associated with
an increased risk of death®":8. Figure 19 shows
the percentage of after hours discharge at adult
ICUs across different hospital classifications.

Figure 19: Adult ICU patients discharged
between 6pm and 6am
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Figure 20 shows a wide variation of after-hours
discharge across the 37 Tertiary ICUs from 0.9%
to 35.9% (mean of 14.9%).

Figure 20: After hours discharge by tertiary
sites 2014/15
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7 Pilcher DV, Duke GJ, George C, Bailey MJ, Hart G. After-hours
discharge from intensive care increases the risk of readmission
and death. Anaesth Intensive Care. 2007 Aug; 35(4):477-85.

5> Goldfrad C, Rowan K. Consequences of discharges from intensive
care at night. Lancet. 2000 Apr 1; 355(9210):1138-42.
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Adult Intensive Care — 2014/15

Admissions

The ANZICS APD compares ICUs against their peer
group using the following hospital classifications:
tertiary, metropolitan, rural/regional and private.
These classifications are based on hospital
location and level of services available. Hospital
classifications tend to have similar services and
diagnostic case mix (Figure 21).

Figure 21: Admissions to adult ICUs by
hospital classification
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Admission Source

In 2014/15 private ICUs had a higher proportion
of patients admitted from operating theatre or
recovery of whom the majority were planned
admissions following elective surgery.

Metropolitan and rural hospitals had the largest
proportion of ICU admissions from emergency
departments.

Of the public hospitals (tertiary, metropolitan
and rural), tertiary ICUs had the highest
proportion of admissions from operating room
and recovery (Figure 22).
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Figure 22: Source of admission by hospital
classification

[y
100% OT/Recovery

I
Emm= Emergency Dept
I

w
80% = ard

Other Hospital

60% =

Proportion of Admissions

Tertiary Metropolitan Rural Private

Source: APD, OT - Operating Theatre

Observed and Predicted Mortality by Hospital
Classification

Figure 23 shows the observed and predicted
mortality by hospital classification. Private
hospital ICUs had a higher proportion of
planned elective surgical admissions and an
associated lower risk of death.

Figure 23: Observed and predicted hospital
mortality
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Adult Intensive Care —2014/15

ANZROD Standard Mortality Risk

Figure 24 shows SMR based on the Australian
and New Zealand Risk of Death (ANZROD)
model for each hospital classification.

Figure 24: ANZROD SMR 95% confidence
intervals for ICUs by hospital classification
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Discharge Destination

There was variation in discharge destination
between the hospital classifications, with rural
hospitals tending to transfer a higher percentage
of patients to other hospitals. Private ICUs had a
higher percentage of patients discharged to
rehabilitation facilities (Figure 25).

Figure 25: Destination on discharge from hospital
following ICU admission, by hospital classification
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Adult Intensive Care Trends — 5 and 10 year

ICU and HDU Admissions

The proportion of ICU type admissions
compared to HDU type admissions in the
tertiary, metropolitan and rural ICUs has been
relatively unchanged. However there has been
an increase in HDU type admissions in private
hospital ICUs over the last 5 years, from 2011 —
2015 (Figure 26).

Figure 26: Changes in care type across hospital
classifications — 5yr trend
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Elective Admissions by Hospital Classification

The rate of planned elective surgical
admissions to ICUs has been relatively
unchanged in public ICUs but has increased in
private hospital ICUs over the past 5 years
(Figure 27).

Figure 27: Elective surgical planned admission by
hospital classification — 5yr trend
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Ventilation

Tertiary and private hospital ICUs had the
highest rates of ventilation. This was
accounted for by post-operative requirements
for ventilator support, predominantly in
cardiothoracic surgical patients (Figure 28).

Figure 28: Invasive ventilation across hospital
classification — 5yr trend
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Note that patients requiring mechanical
ventilation after the first 24 hours of ICU
admission are not represented in this data.

ICU Length of Stay
Despite the increase in lower acuity patients
admitted across all hospital classifications,
there has been no change in the ICU length of
stay for survivors and non-survivors from 2011
to 2015 (Figure 29).

Figure 29: Length of stay for ICU survivors and
non-survivors (median and IQR) — 5yr trend
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Adult Intensive Care Trends — 5 and 10 year

Observed and Predicted Mortality

Both observed and predicted mortality have
declined over the past decade (Figure 30). The
decline in mortality has been due to a
combination of factors including improvement
in clinical processes, an increase in HDU
admissions, lower acuity post-operative
elective patients and fewer ventilated patients
overall.

Figure 30: Observed and predicted hospital
mortality — 10yr trend
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Figure 31 illustrates the steady decline of the
SMR based on the Australian and New Zealand
Risk of Death (ANZROD) model.

Figure 31: ANZROD SMR (95% Cl) — 10yr trend
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Rate of Readmission

There has been minimal change in the overall
rate of readmission to ICU from 2010 to 2015
(Figure 32). Patients who require readmission to
ICU are reported to have higher mortality than
other ICU admissions.

Figure 32: Adult Re-admissions to ICU — 5yr
trend
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Paediatric Intensive Care Trends — 5 year

Elective and Non-Elective Admissions
Figure 33 indicates an increase in emergency
admissions with a corresponding decline in
elective admissions.

An ANZPIC Registry admission is classed as
elective when planned or foreseen. Unexpected
admissions after elective surgery are not
considered to be elective admissions.

Figure 33: Elective and emergency paediatric
admissions to ICU — 5yr trend
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Length of Stay

Both paediatric ICU survivors and non-survivors
showed minimal change in median length of
stay over the 5 year period (Figure 34).

Figure 34: Paediatric ICU survivors and non-
survivors LOS (median and IQR) — 5yr trend
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Rate of Readmission

There has been a general downward trend in
the rate of all readmissions and those within 48
hours post-ICU discharge, from 2011 to 2015
(Figure 35). Readmissions included planned and
unplanned readmissions.

Figure 35: Paediatric Readmissions to ICU -5 yr
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CORE Supporting Research

CORE supports a number of research projects through a formal information request process and through
collaboration with a wide range of research groups and individual researchers. Requests for data are
encouraged from all ANZICS members and others interested in research related to improving care and
quality outcomes for intensive care medicine in Australia and New Zealand.

Projects

e Carbon dioxide and outcomes in patients admitted to ANZ ICUs. Ravi Tiroivopathi (PhD candidate)
e Sepsis and SIRS criteria in ANZ adult ICUs.

e Admissions to ANZ ICUs with epilepsy.

e Sub-arachnoid haemorrhage outcomes across ANZ ICUs.

e Qutcomes of patients admitted to ANZ ICUs with diabetic keto-acidosis.

e QOutcomes of patients with cirrhosis admitted to ANZ ICUs.

e Discharge delay from ANZ ICUs — effects on mortality.

e Creatinine and relationship to mortality after admission to ICU in ANZ.

e Bradycardia after admission to an ANZ ICU with a cardiac arrest.

e CLABSI in Victorian ICUs — relationships to ICU processes of care and outcomes.
e Occurrence, management and outcome of fever in critically ill children.

e Towards prevention of paediatric drownings in NSW.

e Burden of invasive infections in critically ill Indigenous children in Australia.

e Burden and outcomes of severe pertussis infection in critically ill infants in ANZ.
e Admissions to ICU for Bronchiolitis in ANZ 2002-2014.

e Non-accidental injuries admitted to paediatric ICUs.

e Childhood cancer/stem cell transplant & ECLS.

e Acute Risk Change to measure outcomes after cardiothoracic surgery. Tim Coulson (PhD candidate)
e Development and validation of the ANZ Risk Of Death model. Eldho Paul (PhD candidate)

e Diagnostic testing for severe pertussis and influenza infection.

e Cluster crossover designs for Intensive Care clinical trials and application.
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Publications

Requests for data to support various aspects of research is encouraged and considered important to

further the body of knowledge that will lead to improved patient outcomes for critically ill patients in

Australia and New Zealand. Listed below are publications from data requested from the CORE Registries.

Bihari S, Peake SL, Bailey M, Pilcher D, Prakash
S, Bersten A. Admission high serum sodium is
not associated with increased intensive care
unit mortality risk in respiratory patients. J Crit
Care. 2014 Dec; 29(6):948-54. 2015

Coulson TG, Bailey M, Reid CM, Tran L, Mullany
DV, Smith JA, et al. Acute Risk Change for
Cardiothoracic Admissions to Intensive Care
(ARCTIC index): A new measure of quality in
cardiac surgery. J Thorac Cardiovasc Surg. 2014
Dec; 148(6):3076—81.e1.

Gantner D, Farley K, Bailey M, Huckson S, Hicks
P, Pilcher D. Mortality related to after-hours
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New Zealand, 2005-2012. Intensive Care Med.
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Appendix 1 — Contributing Sites and Admissions

Table 2: Contributing ICUs and admissions reported to the APD

Australia New Zealand

Hospital Number of Number of ICU Number of Number of ICU
Classification Hospitals Admissions Hospitals Admissions

Tertiary 31 54,191 7 9,483
Metropolitan 31 22,807 4 2,272
Rural/Regional 33 17,691 5 2,030
Private 45 38,528 2 58

Total 140 133,217 18 13,843
Source: APD

Table 3: Contributing ICUs and admissions reported to the ANZPIC Registry

ICU Classification cvsizalkr New Zealand Total Admission
Contributing Sites Contributing Sites Numbers
PICU 8
8,857
NICU/PICU 1
ICU 14 2,635
Total 23 11,492

Data Source: ANZPIC Registry, NICU — Neonatal Intensive Care Unit

Table 4: Contributing ICUs and admissions reported to the CCR

Australia New Zealand

Hospital Number of Number of ICU Number of Number of ICU
Classification Hospitals Admissions Hospitals Admissions
Tertiary 35 63,516 8 11,339
Metropolitan 27 22,281 4 2,485
Rural/Regional 36 23,116 9 4,533
Private 44 44,639 2 258
Total 142 153,552 23 18,615

Source: CCR Registry
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Appendix 2 — Profile of CORE Registry Data

Table 5: Characteristics for admissions to adult ICUs from APD

Australia and

Australia New Zealand New Zealand
Patient Characteristics
Total Admissions 133,217 13,843 147,060
Median Age in years 65 (50-75) 63 (49-73) 64 (50-75)
Male 57.18% 59.64% 57.41%
Planned Admissions after Elective Surgery 43.72% 37.13% 43.10%
Invasive Ventilation in first 24 Hours of ICU 35.42% 44.58% 36.28%
lstee;ll\clzn;cg?ntiig;é:]n/:/asive and non-invasive) 45.60% 50.26% 46.14%
Median Length of Stay in ICU in days 1.8 (0.9-3.3) 1.7 (0.9-3.1) 1.8 (0.9-3.3)
g;g:)'iogég(?)i”harges to Ward 15.03% 11.79% 14.74%
Readmissions 4.63% 4.46% 4.61%
Source of Admission
Ward 16.00% 15.90% 15.99%
Operating Theatre/Recovery 51.81% 51.38% 51.77%
Emergency Department 25.81% 26.64% 25.89%
Other Hospital 6.34% 5.68% 6.28%
Severity of lliness — Scores
Median ANZROD Score 45 (31-62) 45 (31-61) 45 (31-62)
Severity of lliness — ANZROD Predicted Risk of Death
Mean Predicted Risk of Death 8.11% 9.05% 8.20%

Median Predicted Risk of Death (IQR)

1.6% (0.47-6.68)

1.96% (0.52-8.07)

1.63% (0.47-6.79)

Outcomes
ICU Mortality 5.20% 7.76% 5.45%
Hospital Mortality 8.22% 10.3% 8.41%

ANZROD SMR (95% Cl)

0.92 (0.9-0.93)

1.04 (0.99-1.09)

0.93 (0.91-0.95)

Survivors (admitted to hospital from home)
discharged home

58.08%

49.69%

57.29%

Survivors (admitted to hospital from home)
discharged to a chronic care facility

7.19%

4.83.2%

6.97%

Source: APD unless indicated (#) then CCR Registry.

Legend:

Readmissions are reported as the proportion of patients discharged alive from their first ICU admission who have one or more

readmissions to ICU within the same hospital stay.

Please see Appendix 4 for an explanation of the scoring systems used by CORE.
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Appendix 2 — Profile of CORE Registry data

Table 6: Top 5 admission diagnoses for patients admitted to adult ICUs

Australia Number Percentage
CABG Surgery 8,506 6.4%
Orthopaedic Surgery 6,019 4.5%
Gl Surgery for Neoplasm 5,387 4.0%
Other Gl Diseases 4,909 3.7%
Valvular Heart Surgery 4,841 3.6%
New Zealand Number Percentage
CABG Surgery 1,376 9.9%
Valvular Heart Surgery 824 6.0%
Gl Surgery for Neoplasm 518 3.7%
Drug Overdose 500 3.6%
Cardiac Arrest 473 3.4%
Source: APD

Table 7: Medical and nursing workforce in adult and paediatric units

Australia New Zealand Total
Total FTE Vacancy Total FTE Vacancy Total FTE Vacancy
(n=) % (n-=) % (n=) %
Adult Units
Total Senior Medical Officer 612.9 0 81.7 o 694.6 0
FTE (n=130) 1.6% (n=18) 39% | (h-148) 1.9%
. 944.4 101.5 1045.9
Total Registrars FTE (n=129) — (n=21) — (n=150) —
, 8185.8 . 980.1 . 9165.9 .
Total Registered Nurse FTE (n=139) 5.3% (n=23) 3.4% (n=162) 5.1%
Paediatric Units
Total Senior Medical Officer - 45.2 o
FTE 3 3 3 (n=6) 2.9%
. — 101.5
Total Registrars FTE — — — (n=6) —
Total Registered Nurse FTE - - - - Zr?—ZG? 10.2%
Australia New Zealand Total
Adult Units
Proportion Intensivists 97.0% (n=128) 65.0% (n=18) 93.3% (n=146)
Proportion CICM Registrars 53.1% (n=110) 34.7% (n=15) 52.0% (n=125)
Proportion Critical Care 56.9 (n=117) 55.2% (n=21) 56.7% (n=138)
Nurses
Paediatric Units
Proportion Intensivists - - 100%
Proportion CICM Registrars - - 50.2%
Proportion Critical Care . . 375%
Nurses

Source: CCR Registry, n= number of contributing units. Australia and New Zealand data combined for paediatric units to avoid
identification of sites.
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Appendix 2 — Profile of CORE Registry data

Table 8: Admission characteristics for paediatric admissions

Australia New Zealand ‘ Total
Patient Characteristics
Total Admissions 9,719 (n=22) 1,773 (n=7) 11,492 (n=29)
Median Age in Months 24.7 (5.7 -91.2) 16.2 (4.2-70.2) | 23.3(5.4-87.9)
Males 57.1% 59.6% 57.5%
Patients with Elective Admissions 32.1% 27.0% 31.3%
Ventilated in First Hour of ICU Admission 38.6% 48.8% 40.2%
Ventilated Overall 46.7% 56.7% 48.2%
Length of Stay in ICU in Days 1.7 (0.9- 3.3) 1.4 (0.8-2.8) 1.6 (0.9- 3.2)
After Hours Discharges to Ward 11.4% 6.9% 10.7%
Readmissions 7.1% 8.9% 7.4%
Severity of lliness — Predicted Risk of Death
Mean PIM3-anz13 Predicted Risk of Death 2.4% 2.4% 2.4%
Median PIM3-anz13 Predicted Risk of Death 0.4% (0.2 - 1.5%) 0.5% (0.2 - 1.7%) 0.4% (0.2 - 1.5%)
Outcomes
ICU Mortality 2.4% 2.5% 2.4%
Hospital Mortality 3.5% 3.7% 3.5%
PIM3-anz SMR (95% Cl) 1.00 (0.89-1.11 | 1.02(0.76-1.28) | 1.00(0.90 - 1.10)

Source: ANZPIC Registry, n=number of contributing units.

Legend:

All continuous values are reported as medians and interquartile range (IQR) unless stated. Categorical values are reported as

proportions.

Readmissions are reported as the proportion of patients discharged alive from their first ICU admission who have one or more

readmissions to ICU within the same hospital stay.

Please see Appendix 4 for an explanation of the mortality prediction scoring systems used by CORE.

Table 9: Top 5 admission diagnoses for paediatric patients

Australia Number ‘ Percentage
Bronchiolitis 1,259 13.0%
Pneumonia or Pneumonitis 475 4.9%
Seizures 463 4.8%
Asthma 407 4.2%
Diabetes Mellitus with Ketoacidosis 264 2.7%
New Zealand Number ‘ Percentage
Bronchiolitis 333 18.8%
Asthma 115 6.5%
Pneumonia or Pneumonitis 110 6.2%
Seizures 69 3.9%
Central Apnoea 46 2.6%

Source: ANZPIC Registry




Appendix 3 — Sites Contributing to CORE Registries

CCR

ANZPICR

Australian Capital Territory
Calvary Hospital

CLABSI

Calvary John James Hospital

Canberra Hospital

v

National Capital Private Hospital
New South Wales
Armidale Rural Referral Hospital

AR

APD

CCR

ANZPICR |

CLABSI

Bankstown-Lidcombe Hospital

Bathurst Base Hospital

ANENAN

Bega District Hospital

Blacktown Hospital

Broken Hill Base Hospital & Health Service

Calvary Health Care Riverina

Calvary Mater Newcastle

Campbelltown Hospital

Canterbury Hospital

Coffs Harbour Health Campus

Concord Hospital

ANERN

Dubbo Base Hospital

Fairfield Hospital

ASEYAVANENENENENENENENENENAN

Figtree Private Hospital

Gosford Hospital

(\

Gosford Private Hospital

Goulburn Base Hospital

ANIANEANENENENENENENENENEN

(\

Grafton Base Hospital

Griffith Base Hospital

Hornsby Ku-ring-gai Hospital

John Hunter Hospital

ANIANIANENENENERN

ANENAN

NENEN

Lake Macquarie Private Hospital

Lismore Base Hospital

<

Liverpool Hospital

<<

Macquarie University Hospital

AN

Maitland Hospital

Manly Hospital & Community Health

Manning Rural Referral Hospital

Mater Private Hospital, Sydney

ANIANIRN

ANIANIENENERNENEN

Mona Vale Hospital

Nepean Hospital

\

ANENENANEN

Nepean Private Hospital

Newcastle Private Hospital

North Shore Private Hospital

Norwest Private Hospital

Orange Base Hospital

Port Macquarie Base Hospital

ANIANIENIN N

Prince of Wales Hospital

ANENEN

Prince of Wales Private Hospital

Royal North Shore Hospital

Royal Prince Alfred Hospital

Shoalhaven Hospital

ANIANEN N

ANAANENENENENENENENENENEAN

ASENAN
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New South Wales continued
St George Hospital (CICU)**

CCR

ANZPICR

CLABSI

St George Hospital (ICU1)

v

St George Hospital (ICU 2)

AN

St George Private Hospital

St Vincent's Hospital

St Vincent's Private Hospital

>
\\\\\\g

Strathfield Private Hospital

Sutherland Hospital & Community Health Services

AN

Sydney Adventist Hospital

Sydney Children's Hospital

AN

v (PICU)

<\

Sydney Southwest Private Hospital

Tamworth Base Hospital

ANIRN

The Children's Hospital at Westmead

v (PICU)

Tweed Heads District Hospital

Wagga Wagga Base Hospital

Westmead Hospital

SNENENENEN

Westmead Private Hospital

Wollongong Hospital

<\

Wyong Hospital
Queensland
Allamanda Private Hospital

ANZPICR |

CLABSI

Brisbane Private Hospital

Bundaberg Base Hospital

<] <« \\5 ARARNRSENRNRNEY

Caboolture Hospital

Cairns Base Hospital

Gold Coast University Hospital

Hervey Bay Hospital

Holy Spirit Northside Hospital

Ipswich Hospital

John Flynn Private Hospital

\\\\\\\\\\5\\\\\\

Lady Cilento Children’s Hospital¥

Logan Hospital

Mackay Base Hospital

AN

ANIANIANENENENENENERN

Mater Adults Hospital, Brisbane

Mater Children's Hospital, BrisbaneV

v'(PICU)

Mater Private Hospital, Brisbane

Mater Private Hospital, Townsville

Mount Isa Hospital

Nambour General Hospital

Noosa Hospital

ANIANIENININ

ANIRNEAN N

Pindara Private Hospital

Princess Alexandra Hospital

Queen Elizabeth Il Jubilee Hospital

Redcliffe Hospital

Robina Hospital

Rockhampton Hospital

Royal Brisbane and Women's Hospital

AN

AN

Royal Children's Hospital (Brisbane)”

v/(PICU)

St Andrew's Hospital, Toowoomba

St Andrew's War Memorial Hospital

ANIRN
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Queensland continued APD CCR ANZPICR | CLABSI
St Vincent's Hospital, Toowoomba v v
Sunnybank Hospital v
Sunshine Coast University Private Hospital
The Prince Charles Hospital v v
The Sunshine Coast Private Hospital v
The Townsville Hospital v v v
The Wesley Hospital v v
v v

Toowoomba Hospital
South Australia
Ashford Community Hospital

<

<

ANZPICR |

>
°
O
0
0
=

CLABSI

Calvary North Adelaide Hospital

Calvary Wakefield Hospital

Flinders Medical Centre

ANENEN

Flinders Private Hospital

Lyell McEwin Hospital

Modbury Public Hospital

Royal Adelaide Hospital

St Andrew's Hospital

The Memorial Hospital

The Queen Elizabeth Hospital

ANIANINENENENENENERN

ANIANIANENENENENENERN

Women's and Children's Hospital
Victoria
Albury Base Hospital

v (PICU)
ANZPICR |

CLABSI

Alfred Hospital

Austin Hospital

Ballarat Health Services

Bendigo Health Care Group

o
\\\\\9

Box Hill Hospital

\\\\\\E

ASENENENENEN

Cabrini Hospital

Central Gippsland Health Service

Dandenong Hospital

Epworth Eastern Private Hospital

Epworth Freemasons Hospital

Epworth Hospital

Footscray Hospital®

Frankston Hospital

Goulburn Valley Health

John Fawkner Hospital

NENENENENENENANEN

Knox Private Hospital

Latrobe Regional Hospital

Maroondah Hospital

AN

Melbourne Private Hospital

Mildura Base Hospital

Monash Medical Centre Clayton

ANIANIENENEENIENENENENENENENENENENEN

Northeast Health Wangaratta

ANENEN

Peninsula Private Hospital

Peter MacCallum Cancer Institute

ANANENENENENENENENENENENENENENENENEAN

Royal Children's Hospital (Melbourne)

v/(PICU)

Royal Melbourne Hospital

South West Healthcare, Warrnambool

ANIRN

ANIANIENIN N

St John of God Hospital, Ballarat

ANENENENEN




Victoria continued APD CCR ANZPICR  CLABSI

St John of God Hospital, Bendigo”® v

St John Of God Hospital, Geelong”? v v

St Vincent's Hospital v v v

St Vincent’s Private Hospital Fitzroy v v v

Sunshine Hospital v v

The Northern Hospital v v

The Valley Private Hospital v

University Hospital Geelong’ v v v

Warringal Private Hospital v v

Western District Health Service v v v
v v v

Wimmera Health Care Group
Western Australia
Armadale Health Service

\

ANZPICR

CLABSI

>
)
O
0
(@]
o

Fiona Stanley Hospital

Fremantle Hospital

Joondalup Health Campus

NN

Mount Hospital

ANENEN

Princess Margaret Hospital for Children

v/ (PICU)

Rockingham General Hospital

Royal Perth Hospital

Sir Charles Gairdner Hospital

St John of God Hospital, Murdoch

St John of God Hospital, Subiaco

SNENENENEN

NRNENENENENENENENENEN

SNENENENEN

Alice Springs Hospital v v v

Royal Darwin Hospital v v v v
Tasmania APD CCR ANZPICR CLABSI
Calvary Hospital, Lenah Valley v

Launceston General Hospital v v v

North West Regional Hospital v

Royal Hobart Hospital v v

Royal Hobart NICU/PICU v

New Zealand APD CCR ANZPICR CLABSI *
Auckland City Hospital — DCCM ICU v v

Auckland City Hospital - CV ICU v v

Christchurch Hospital v v v

Dunedin Hospital v v

Greymouth Hospital

Hawkes Bay Hospital v v

Hutt Hospital? v v

Middlemore Hospital v v

Nelson Hospital v v

North Shore Hospital v v

Palmerston North Hospital v

Rotorua Hospital v v

Southern Cross Hospital, Hamilton v v

Southern Cross Hospital, Wellington v

Southland Hospital v

Starship Children's Hospital v v/(PICU)
Taranaki Base Hospital v v
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New Zealand continued APD CCR ANZPICR CLABSI *
Tauranga Hospital v
Timaru Hospital

ANENEN

Waikato Hospital v

Wairau Hospital

Wakefield Hospital
Wanganui Hospital
Wellington Hospital v
Whakatane Hospital

SNENENEVENENENENEN

Whangarei Hospital v

*NZ sites had not been recruited to the CLABSI Registry in 2014/15.

" St John of God (Bendigo) and St John of God (Geelong) contributed to the CCR Registry in 2014/15, however have been
excluded from the CCR analysis as data submitted was incomplete.

° Footscray Hospital was previously named Western Hospital, and University Hospital Geelong was previously named Geelong
Hospital.

V Due to the merging of Mater Children's Hospital Brisbane and Royal Children’s Hospital Brisbane, each site was able to
contribute 5 months of data to the ANZPIC Registry for the 2014 reporting period. Lady Cilento Children’s Hospital opened on
29 November 2014, and 7 months of data has been included in the 2014 reporting period.

**St George Hospital (CICU) have been excluded from the APD analysis as data was not available at time of reporting.
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Appendix 4 — Scoring Systems

Prognostic models are used to provide case mix-adjusted analysis for comparison between units and as
a foundation for research into therapeutic efforts and the economics of care in the ICU. During 2014/15,
the APD used ANZROD as the primary risk of death (ROD) model. The ANZPIC Registry used PIM3 as the
primary ROD model. While an estimated ANZROD or PIM3 probability of death is calculated for each
patient, the aim of ANZROD/PIM3 is to estimate the expected mortality for a population (or unit) overall.

All readmission episodes to ICU are excluded from calculation of predicted mortality, observed mortality
(ICU and hospital) and the Standardised Mortality Ratio (SMR).

ANZROD

ANZROD provides better adjustment for case-mix variation than APACHE IlI-). The use of eight separate
equations allows more appropriate weighting of individual components for each diagnostic group.
ANZROD is calculated using the worst physiological values in the first 24 hours of ICU admission with
less exclusions than APACHE IlI-J and applies the weighting of diagnostic groups. All initial admissions
to ICU aged 16 years and over (other than those specifically admitted for organ donation or palliative
care) are included. The exclusion criteria are:

e Age<16years e Palliative care admissions
e Unknown hospital outcome e Readmissions
e All physiological variables are missing

APACHE l1lI-J (3rd revision, 10th recalibration)

The APACHE llI-) predicted risk of death is calculated using the worst physiological values in the first 24
hours of ICU admission, age, pre-ICU length of stay, type of admission (planned/unplanned), chronic
health status prior to hospital admission, ICU source of admission and a more specific diagnostic reason
for ICU admission (as compared to APACHE Il). APACHE IlII-J takes into account whether Acute
Myocardial Infarction (AMI)/heart attack patients have received thrombolytic therapy and also includes
cardiac patients, taking into account whether these patients have received multiple grafts. The exclusion
criteria for the APACHE llI-J reports include:

o Length of stay <4 hours e Missing or non-valid APACHE Ill diagnostic
e Age<16vyears codes
e Unknown hospital outcome e 16 physiological variables required for the

APACHE lll-) score calculation are all missing

Paediatric Index of Mortality 3 (PIM3-anz13)

PIM3 is an internationally recognised mortality prediction model for children in intensive care. Data for
PIM3 are collected within the first hour of admission, which avoids potential bias from the effects of
treatment after admission. The PIM3 model is based on the combined effect of risk factors collected at
the time of admission to intensive care. PIM3 was developed in ANZ, using datasets from 2010 and 2011
with more than 53,000 paediatric admissions. The development of the new PIM3 model represents an
important collaboration between the ANZPIC Registry and PICANet in the UK and was published in the
Pediatric Critical Care Medicine journal in 2013. This annual report used an ANZ regional calibration of
the PIM3 published model, denoted as PIM3-anz13.
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Abbreviations

ACSQHC
AFP
AMI
ANZICS
ANZIC-RC
ANZPIC
ANZROD
APACHE
APD
CABG
CCR
CERS

Cl

CICM
CORE
CTG

FTE

Gl

ICU

IQR
NICU
NICRSC
oT
PICANet
PICU
PIM
SMR
VTE

Australian Commission on Safety and Quality in Health Care
Acute Flaccid Paralysis

Acute Myocardial Infarction

Australian and New Zealand Intensive Care Society
Australian and New Zealand Intensive Care Research Centre
Australian and New Zealand Paediatric Intensive Care
Australian and New Zealand Risk of Death

Acute Physiological, Age and Chronic Health Evaluation
Adult Patient Database

Coronary Artery Bypass Graft

Critical Care Resources Registry

CORE Enterprise Reporting System

Confidence Interval

College of Intensive Care Medicine

Centre for Outcome and Resource Evaluation

Clinical Trials Group

Full Time Equivalent

Gastrointestinal

Intensive Care Unit

Interquartile Range

Neonatal Intensive Care Unit

National Intensive Care Registry Steering Committee
Operating Theatre

Paediatric Intensive Care Audit Network

Paediatric Intensive Care Unit

Paediatric Index of Mortality

Standardised Mortality Ratio

Venous Thromboembolism
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Glossary

After Hours Discharge
Available beds

Chronic Care Facility

Critical Care Nurse
Elective Admission

Emergency Admission
Full Time Equivalent
Hospital Mortality

ICU Mortality

Intensivist
Occupancy

Observed Mortality
Predicted Mortality
Readmission

Registered Nurse

Registrar
Senior Medical Officer

Standardised Mortality
Ratio

Ventilated

VTE Prophylaxis

40

Discharge of a patient from ICU between 1800 and 0600.
A bed with advanced life support capability that is fully staffed and funded.

A facility that provides rehabilitative, restorative, and/or ongoing skilled nursing
care to patients or residents in need of assistance with activities of daily living.
Long-term care facilities include nursing homes, rehabilitation facilities, inpatient
behavioural health facilities, and long-term chronic care hospitals.

A nurse who has completed a post-registration critical care qualification.
A planned admission to ICU following elective surgery.

An unplanned admission to ICU. An admission to the ICU for urgent care or
treatment.

The number of paid hours expressed as a ratio of the agreed hours for a full time
employee (> 35 hours per week of paid employment, worked at an individual site).

Proportion of patients with an ICU admission that died in the same hospital
admission.

Proportion of patients that died in ICU.

Medical practitioners who have completed the CICM certification and training
program and attained CICM Fellowship.

The number of patient bed days divided by the number of available beds divided by
the number of days in a year.

Proportion of patients who died in hospital following a stay in ICU and only includes
admissions that meet the criteria for an SMR. Note: SMR exclusions differ
depending on the predictive model being used.

Proportion of patients predicted (by a disease severity model) to die in hospital
following a stay in ICU and only includes patients that meet the criteria for an SMR.
Note: SMR exclusions differ depending on the predictive model being used.

A readmitted ICU patient is a patient who survived ICU and has had at least one
readmission, excluding direct transfers to or from ICU/HDU. Readmission includes
all readmissions; it is not equivalent to the ACHS indicator < 72 hours.

Australia: A nurse who is on the register maintained by the State of Territory nurses
board or nursing council to practise nursing in that state or territory.

New Zealand: A registered nurse is defined by the Nurses Act 1977 as a nurse
whose name is recorded on one of the registers of Nurses.

A medical practitioner appointed to a specialist training position.
A medical practitioner employed or working in a role as a specialist.

The SMR presents the number of deaths that occur as a proportion of the number
of deaths that might be expected based on a disease severity model such as
APACHE IlI-J or PIM3, which aims to take into account confounding factors such as
disease severity and age. ‘Expected deaths’ therefore reflects outcomes that have
been achieved internationally across hospitals seen to be delivering best practice
treatment. An SMR below 1 represents a lower than expected mortality rate.

Patients provided with continuous support via oral/nasal intubation or
tracheostomy by means of a mechanical device that augments or replaces
respiratory effort.

The administration of pharmacological or non-pharmacological treatment to
prevent the formation of a venous thrombo-embolus.
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