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Lay Summary

This quality improvement initiative plans to measure the effect of implementing a chest pain
assessment pathway using a point-of-care (near to patient) highly precise blood test to
exclude heart attacks, compared with the existing chest pain assessment pathway (the rural
accelerated chest pain pathway (RACPP). The context for the study will be people who
experience chest pain and attend a community health setting in rural hospitals and general
practice and urban urgent care clinics in Aotearoa New Zealand.

The RACPP includes a clinical assessment (the emergency department assessment of chest
pain score (EDACS) of less than 16), an ECG (an electrode recording of the heart) and two
troponin blood tests two hours apart that are below threshold. This pathway has been
shown to be safe and effective at reducing the number of transfers to hospital or hospital
admissions.

The new pathway (ICare-RURAL POC) that includes the new blood test (Siemens Atellica
VLTi) allows the following changes to the pathway. The threshold for EDACS is able to be
raised to 21 and if the episode of chest pain began at least 3-hours ago, a single blood test
only will be required. This brings chest pain assessment in-line with urban emergency
departments and may enable patients to receive high quality care near to the patient’s
home, whanau, community and work. The main outcome measure is the length of time in a
health facility.

Health facilities will all have at least 6 months on each arm (RACPP or ICare-RURAL POC) and
the project will run for 18 months.



Summary

This quality improvement initiative plans to measure the effect of implementing a chest pain
assessment pathway using a point-of-care high sensitivity troponin test in rural and
community settings (rural hospitals, rural general practice and urgent care clinics) to identify
patients with low probability of acute myocardial infarction. This will enable patients to
receive high quality care near to the patient’s home, whanau, community and work. This
project will use a be a prospective randomised stepped wedge design. Facilities will be
randomised into clusters and each cluster, with each site using both the current pathway
and the updated chest pain pathway. The main outcome measure is the length of time in a
health facility. "The quality improvement project will run for 18 months.

Justification

Clinical guidelines recommend that investigation of possible acute myocardial infarction
(AMI) involves structured clinical pathways (also known as an accelerated diagnostic
pathways, ADPs), which typically use laboratory-based high sensitivity cardiac troponin (hs-
cTn) testing to identify patients who have a low probability of AMI.(1) These laboratory-
based hs-cTn are largely unavailable in rural areas of New Zealand (NZ) where
approximately 20% of non-Maori and 25% Maori live.(2-4) Instead, most rural hospitals
(and some rural general practices) rely on much less precise and sensitive conventional bed-
side or point-of-care (POC) troponin tests.(2,5) Therefore, ADP commonly used in
metropolitan Emergency Departments (EDs) cannot be implemented in the majority of rural
hospitals without adaptation. For rural places that do not have access to any POC troponin,
patients who develop chest pain require lengthy and potentially expensive, transfers to
distant metropolitan centres for testing, only for nearly half of these patients able to be
promptly discharged once AMI is excluded.(1,5)

To address this practice gap, a rural ADP was developed (the rural accelerated chest pain
pathway - RACPP), which pairs serial troponin tests(> 2 tests at least 2 hours apart), with an
ECG and a clinical risk score.(5) None of the 1073 low-risk cases went on to suffer a major
adverse cardiac events (MACE).(5) More than 40% of patients presenting with chest pain
avoided transfer away from their communities, whanau and mahi for further assessment.
Additionally, general practices and urgent care facilities that used the RACPP reported that
the requirement for serial testing was logistically and financially problematic for both health
facilities and patients. The requirement for two POC troponin tests for all patients with
chest pain who use the RACPP remains a barrier to widespread adoption of the RACPP.(6)

Hs-cTn POC tests are now available, which are able to exclude AMI with a single blood
test.(7-9) This will allow the RACPP to be amended to better suit rural and community
settings. We estimate that implementing this single (baseline) test strategy might eliminate
the requirement for a second blood test in approximately 50% of patients that present to
rural health facilities with chest pain, without compromising safety. For patients with low
probability of AMI that do require a second test, this can be deferred (providing it is 22hrs
between tests).(9) This approach should better fit existing workstreams in rural hospitals,



general practice and urgent care and enable more patients to be assessed closer to their
community.(10) POC hs-cTn tests may also identify a group of patients at risk of AMI that
are currently being missed by conventional POC tests expediting transfer for investigation,
intervention and the initiation of secondary prevention.(11)

Maori have poorer cardiovascular outcomes than non-Maori, and patients that live in rural
areas do not get access to the same investigations or treatments compared to patients that
live in metropolitan centres.(12—-14) Consequently, the availability of POC hs-cTn in rural
health facilities, has the potential to improve inequity by ensuring that the optimal
investigations and interventions are provided to all patients.

The aims of this quality improvement initiative are to:

(A) implement and evaluate a pathway using POC hs-cTn in rural communities to rapidly
identify low-risk patients and provide high quality care near to the patient’s whanau,
community and work.

(B) explore issues around the implementation of the pathway in rural facilities

Design and Methods

Participants

All people presenting to participating health facilities with recent onset symptoms that
could be due to acute myocardial infarction (AMI) in whom the clinician(s) intends to
investigate using a cardiac troponin

Settings

Participating health facilities will include rural hospitals as well as rural and urban general
practices and urgent care clinics. All facilities will have previously implemented the rural
accelerated chest pain pathway using point-of-care troponin (RACPP), which is considered
the standard of care.(5)

Initial assessment of patients presenting to these facilities will generally be performed by

doctors (rural hospital medicine, general practitioners, urgent care clinicians), nurse
practitioners or registered nurses.

Inclusion criteria

e Adults 218 years old
e Assessment for possible AMI

Consecutive patients presenting to the health facilities in whom attending clinical staff order
cardiac troponin test(s) because there is perceived need (based on presenting symptoms) to




investigate for possible acute myocardial infarction (AMI) will be included. In keeping with
the 2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/SCMR Guideline for the Evaluation and
Diagnosis of Chest Pain such symptoms may include (but are not limited to): Pain, pressure,
tightness, or discomfort in the chest, shoulders, arms, neck, back, upper abdomen, or jaw,
as well as shortness of breath and fatigue.(15)

Exclusion criteria

e ST-Segment elevation myocardial infarction (STEMI)
e Patients died in the health facility due to a non-cardiac cause

Design

This quality improvement initiative is a pragmatic multi-centre stepped-wedge cross-
sectional cluster randomised trial design (Figure ). This will compare usual care (RACPP) with
a pathway that incorporates a high-sensitivity POC-cTn, with all sites exposed to both usual
care and the intervention.

There will be six clusters (groups) of up to 5 sites each consisting of a combination of rural
hospitals, general practices and urgent care clinics. Each cluster will crossover from the
control period (usual care) to the intervention at 1-month intervals, with a one-month “run-
in” period that is excluded from primary analysis. Each site will be exposed to the control
and the intervention for at least 6-months.

This design allows for refinements in the delivery of the implementation to optimise
knowledge translation. The initiative will support knowledge translation by utilising the
Institute for Health Improvement’s Plan-Do-Study-Act (PDSA) cycle model to facilitate
introduction and to learn from changes in real-time clinical practice.

Cluster 1
Cluster 2
Cluster 3
Cluster 4
Cluster 5
Cluster 6
Month 1 2 3 4 5 13| 14| 15| 16 | 17 | 18

Intervention

Control ICare-

Legend (RACPP) F\(>URAL

POC)

Figure 1: Stepped cluster wedge study design

Control period (usual care)

Each site will have a minimum 6-month control period prior to the intervention phase where
usual care is practiced. Usual care is defined as implementing the rural accelerated chest
pain pathway (RACPP), which has been proven to be safe and effective in a prospective



study with over 1000 patients enrolled. The pathway was endorsed by the NZ Cardiac
Network in 2020.(5)

The RACPP uses the presence of red flags, the emergency department assessment of chest
pain score (EDACS), the presence of ECG changes and two troponin concentrations at 0 and
2 hours to identify patients at low probability for AMI. The low probability pathway (Figure
2) is implemented in all facilities and allows the identification of patients who can be
discharged home in rural hospital and community settings. Patients who do not have low
probability of AMI are assessed using the “Not low-risk” pathway (Figure 3), which aids the
identification of those that are at high-risk of AMI and is used in rural hospital settings.

Patient presenting with suspected chest pain of ischaemic origin starting or
worsening in the last 72 hours

STEMI* or other serious differential diagnosis? q Exclude from pathway

Screening

RED FLAGS? Any of:

New Ischaemic ECG changes®? NO
History strongly suggestive of crescendo angina ? LOW_ R | S K

for AMIF

Haemodynamically unstable?

Start of RACPPT ) ;
Ongoing chest pain

Evaluation

| EDACSS > 16 |

| 0 hr troponin equal to or above threshold? |

e Assessment
in hospital
with notJow
risk pathway

Clinically deteriorating?

22 hours after initial

. . o
EERERERGrR New ischaemic ECG changes?

2 hr troponin equal to or above threshold?

LOW-RISK for AM|

Manage in

Troponin thresholds:
| iSTAT ¥=0.04 g/
community AQT90#* = 18 ng/L

Management plan

ST segment elevation myocardial infarction
Rural accelerated chest pain pathway
Acute myocardial infarction
Emergency department assessment of chest pain score
Abbott point-of—care i-STAT
* Radiometer AQT90 FLEX cardiac troponin T

. ST segment depression (20.5mm in two contiguous leads, abnormal T-wave inversion (>1mm), Q waves (>30ms, =Imm deep) in 2
contiguous leads, or new bundle-branch block

— X AwWwH—+ *

Figure 2: Rural accelerated chest pain pathway - low-risk arm



Patient presenting with suspected chest pain of ischaemic origin starting or
worsening in the last 72 hours and classified as NOT LOW-RISK for AMI*

S f |
hqsé?{;IqT{)l;:Igw— Troponin equal to or above upper threshold? H I G H =
risk' evaluation
RISK for

AMI

Inpatient

Troponin equal to or above upper threshold OR
E’rso;i\or]ri? be;}wegn Io/\ln_/erhand upper threshgld
iSTATT) with =22 ug/L change in troponin between
first and second test assessment
3-6 hours after
initial assessment Consider discussing
Clinically deteriorating? patients with AMI who
are suitable for a
revascularisation

. . procedure(s) with
New ischaemic ECG' changes? referral hospital

\ 4

Troponin thresholds:

iSTAT:
Management plan Initi al Iy man ag ein b%“éee”rzg'.%dé ﬁ%ﬁ[
rural hospital R
Consider further provocative testing

* Acute myocardial infarction
T Abbott iSTAT Troponin |
1 Radiometer AQT90 Flex Troponin T

1. ST segment depression (20.5mm in two contiguous leads, abnormal T-wave inversion (>1mm), Q waves (>30ms, =Imm deep) in 2
contiguous leads, or new bundle-branch block

Figure 3: Rural accelerated chest pain pathway - not low-risk arm

Run-in period

The intervention phase will be preceded by a one-month ‘run-in’ period to allow time for
training and confidence with the new intervention. “Teething” issues can be identified and
can be addressed.

This period is necessarily flexible and care processes may be adjusted as this is a pragmatic
quality improvement initiative, which will also assess the change management process.

The initiative team and the identified clinical lead from each site will co-develop a site-
specific framework, with input from the MAG and clinical advisors, which reflects local
practice and incorporates lessons learned from implementation at other sites about
implementation strategies.

Intervention (implementation) period

The intervention replaces the existing POC troponin test with a high-sensitivity POC troponin
test. The higher sensitivity and precision of this test allows a modification of the EDACS
threshold to 21 and the opportunity to stratify patients as having low-probability of AMI
after a single test, if their chest pain onset was at least 3-hours prior to the presentation.

Patients will be classified as having a low-probability of AMI and suitable for community
management if all the below are true: (figure 4)
e EDACS<21,(8,9)



e Thereis no new ischaemia on ECG
e and either:
a. Chest-pain onset was >3h prior to blood draw and the first (baseline) POC hs-
cTn result was below a pre-defined rule-out threshold, or
b. Serial POC hs-cTn results >2h apart are negative (below the upper-reference
limit of the assay).

Patients that do not fulfil these criteria are at risk of AMI and should be transferred (if not at
a hospital site) and admitted to hospital for further assessment. If there is a rise or fall in
CTn of at least 20% then treatment for AMI should commence.

This pathway is designed to assess the probability of AMI and not the underlying risk of
coronary artery disease. Once AMI has been excluded, the opportunity should be used to
assess and reduce this risk using evidence based assessment and treatment.

The intervention will remain in place at all sites for at least 6 month:s.

Patient >18 years presenting with symptoms consistent with AMI starting or worsening in the last 72 hours

Screening | | STEMI* or other serious differential diagnosis? ] d

RED FLAGS?

- New Ischaemic ECG' changes?

- History strongly suggestive of crescendo angina ? LOW-

- Haemodynamically unstable?

- Ongoing chest pain PROBAB".'TY

of AMI*

Initial
Assessment| |EDACSS 2 21

| Chest pain onset <3 hours

First (baseline) cTnY 2 single test threshold

Manage in
community

Second Either ¢cTn 2 URL**
e troponin =
later
of AMI New ischaemia on ECG

_!T_

At risk of Assessment in Hospital Discuss with Cardiology

Assess

AMI Recommend 3rd cTn if clinical Initiate AMI treatment if rise/fall cTn
concern of AMI >20%

Although this pathway identifies a population with a low probability of acute myocardial infarction and other cardiac
adverse in the next 30 days it does not exclude underlying coronary artery disease. Consider appropriate investigations
Assess | and treatment (secondary prevention: Aspirin, statin, anti-hypertensives). If concerns exist then consider need for local
ongoing hospital admission and/or discussion with on-call cardiologist. Local guidelines and pathways should be consulted.

coronary Maori, Pacific and South Asian peoples, and people with severe mental illness, are at much higher-risk of underlyin:
coronary artery disease.

disease | The threshold for further investigation, monitoring and primary prevention needs to be lowered accordingly. Before

discharge, ensure that a cardiovascular risk assessment has been performed within the last year and test: (non-fasting)

lipids, HbA1c, serum creatinine (and eGFR), as well as documenting height, weight, blood pressure, smoking status.

* ST segment elevation myocardial infarction § Emergency department assessment of chest pain score
1 Improved care in rural health care and urgent care settings using {I High sensitivity cardiac troponin
the latest point-of-care technology **  Upper reference limit

1 Acute myocardial infarction

1. ST segment depression (20.5mm in two contiguous leads, abnormal T-wave inversion (>1mm), Q waves (>30ms, 21mm deep) in 2 contiguous
leads, or new bundle-branch block

Figure 4: ICare-RURAL-POC pathway

The anticipated effect of the intervention on patient flow is in Figure 5.
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Usual care

ECG
POC troponin
History and exam

Intervention

ECG
POC troponin
History and exam

*_ Above 1st POC troponin
threshold result

1st POC troponin Above
result threshold

Below threshold

Below threshold

A ;
Pain <3 hours since Pain 23 hours since
symptom onset symptom onset
@ . @ 7] Discharge
(2 hours |
\4
Above 2nd POC troponin 2nd POC troponin Above
threshold result result threshold

Below threshold Below threshold

A4

Further investigations
Admission

Further investigations

Discharge Discharge

Admission

* Decision point
Point of care (POC)

Figure 5: patient flow showing difference between usual care (RACPP) and the intervention (ICare-RURAL)

The point-of-care troponin assay

The proposed POC-cTn is the Siemens Atellica VTLi hs-cTnl assay. It has an overall 99th
percentile in whole blood of 23 ng/L and sex specific 99th percentiles of 27 ng/L (Males) and
18 ng/L (Females). The limit of detection (LoD) is 1.24 ng/L, 10% CV 6.7 ng/L and limit of
guantitation (LoQ: 20%CV) at approximately the LoD.(16,17) The clinical safety of the assay
has been determined elsewhere.(16,17) Other high-sensitivity POC assays may be used.

Follow-up
Follow-up data will be collected for patients at all sites for 6-months following the
presentation of chest pain.

Site selection

Sites will be identified using existing clinical networks. All facilities will be required to be
currently using the rural accelerated chest pain pathway that includes a point-of-care
troponin. Thirty sites will be selected, with priority given for facilities that have catchments
with a high percentage of Maori, especially those in rural areas. The Maori Advisory Group
will have a pivotal role in selecting these sites.
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Locality assessment will be performed by each individual site and a letter stating that each
locality has the capacity to participate in the project will be obtained by the clinical or
managerial lead prior to the commencement of the study.

Likely facilities:

10.

11.

12.
13.
14.
15.

16.

17.

18.

19.

20.

Facility name
Wairoa & Medical
centre

Kenepuru

City med medical
(Napier)

Coast to Coast
(Wellsford)

Hokianga

Shore care
Ascott White cross

Queenstown
Greymouth

Kaikoura

Westport

Angelsea
Te Anau
Dunstan Hospital

Clutha health trust

Oamaru
Hawera
Te Kaha
Pihanga

The Nest

Facility type

Rural
GP,Rural
hospital
Urgent care

Urgent care

Rural
GP,Urgent
care

Rural
GP,Rural
hospital
Urgent care

Urgent care

Rural hospital
Rural hospital

Rural
hospital,Rural
GP

Rural
GP,Rural
hospital
Urgent care

Rural GP
Rural hospital

Rural
hospital,Rural
GP

Rural hospital
Rural hospital
Rural GP

Rural GP

Rural GP

Rural/urban

Rural

Rural

Urban

Rural

Rural

Urban
Urban

Rural
Rural

Rural

Rural

Urban
Rural
Rural

Rural

Rural
Rural
Rural
Rural

Rural

Region

Central

Central

Central

Northern

Northern

Northern
Northern

Southern
Southern

Southern

Southern

Southern
Southern
Southern

Southern

Southern

Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki

Anticipated
volume of
patients
Medium
(50-150)

High (>150)

Medium
(50-150)
High (>150)

Medium
(50-150)

Medium
(50-150)
Medium
(50-150)
High (>150)

High (>150)

Medium
(50-150)

Low (<50)

High (>150)
Low (<50)
High (>150)

Medium
(50-150)

Medium
(50-150)
High (>150)
Low (<50)

Low (<50)

Low (<50)

Point of
care
Troponin
iSTAT

iSTAT
iSTAT

iSTAT

iSTAT

iSTAT
iSTAT

iSTAT
iSTAT
iSTAT

iSTAT

iSTAT
iSTAT
iSTAT
iSTAT

iSTAT
iSTAT
iSTAT
None

iSTAT

12



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Table 1: Potential facilities and the current point-of-care troponin used

Coromandel Family
Health

Kawhia Health
Whangamata
Raglan

Oakura

Victoria Clinic

Te Kuiti

Otorohanga

Three Rivers
Thames Hospital
Tokoroa Hospital
Taumarunui Hospital
The Doctors (Te

Whare Hapara)
Health Te Aroha

Site preparation
Each facility will receive an initiation session with a clinical member of the project team. For
practical reasons this maybe virtual. This session will include, but not be limited to:
Whakawhaungatanga
Identification of important stakeholders at the local facility and community
Update on the current evidence on accelerated chest pain pathways
Explanation of quality improvement documents and materials and adaption to local

site

Rural GP
Rural GP
Rural GP
Rural GP
Rural GP
Urgent care
Rural
GP,Rural
hospital

Rural GP

Urgent care

Rural hospital
Rural hospital

Rural hospital

GP/Urgent
care
Rural GP

Rural

Rural

Rural

Rural

Rural

Urban

Rural

Rural

Urban

Rural

Rural

Rural

Urban

Rural

Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki
Te Manawa
Taki

Te Manawa
Taki

Te Manawa
Taki

Te Manawa
Taki

Te Manawa
Taki

Te Manawa
Taki
Tairawhiti

Te Manawa
Taki

Low (<50)
Low (<50)
Low (<50)
Low (<50)
Low (<50)
Medium
(50-150)
Medium
(50-150)
Low (<50)
Medium
(50-150)
High (>150)
High (>150)
Medium
(50-150)

Low (<50)

Low (<50)

iSTAT

iSTAT

iSTAT

iSTAT

iSTAT

iSTAT

iSTAT

iSTAT

iSTAT

AQT90

AQT90

AQT90

iSTAT

iSTAT

Demonstration and adaption of the data collection procedures to the local site
Provision of training on:
o Clinical use of the POC- hs-cTn

o Quality assurance procedures with the manufacturer

o Data collection tool
Opportunity for questions, concern and feedback from the local team

Prior to the implementation period at each facility, local stakeholders will agree on the
pathway that is to be implemented.
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The process at each site may include:

(1) a workshop facilitated by a member of the investigating team,

(2) an analysis of gaps in current processes,

(3) identification of process deficiencies and areas for improvement,

(4) identification of potential barriers to change,

(5) plans to change clinical pathway and documentation,

(6) agreement on a process to ensure that change is implemented,

(7) identification of resources implications,

(8) review and reporting procedures, and

(9) identification of local champions responsible for ensuring the new pathway is put in
place.

Change management of intervention and identification of barriers

The monitoring of sites and management of change at each facility will be based on the
principles laid out by the Plan-Do-Study-Act (PDSA) cycle model for improvement.(18) The
PDSA cycle is shorthand for testing a change —by planning it, trying it, observing the results,
and acting on what is learned. This is the scientific method used for action-oriented
learning.

Facilitators at each site will use a toolkit for change management based upon the PDSA cycle
and the principles set out by the Institute of health care improvement (IHI).(18) As each site
moves through each phase of the PDSA cycle information on issues encountered and
solutions found will collated and fed back into the PDSA cycle of subsequent facilities to
implement. The change management process will also be assessed using formal semi-
structured qualitative interview as there is little evidence in rural areas.

Outcomes

Primary outcome
Length of stay at health facilities.

Secondary outcomes

e Length of stay of all patients not admitted to hospital

e Proportion of patients able to have AMI excluded with a single cTn result

e Length of health facility stay for patients discharged after a single cTn result

e Rate of AMI or cardiac death within 3 months and 6 months for patients identified as
having low probability for AMI and not admitted to hospital

e Rate of myocardial infarction or cardiac death within 3 months and 6 months for all
patients

e The proportion of patients not admitted after 1, 2, 3, 4, 5 and 6 hours for those
presenting to rural hospitals

e The proportion of patients presenting to general practice and urgent care settings
who are transferred for assessment at a hospital
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e The time between general practice or urgent care assessment and hospital
assessment

e The proportion of patients admitted to hospital

e The rate of index Ml to troponin use

e The rate of troponin use (per month)

e Rate of troponin use / patient presentation (rural hospitals only)

e The diagnostic performance of the emergency department of chest pain score
(EDACS) in community settings.

AMI is determined by the following ICD10 codes:
e STEMI: 121.00r121.1 0r 121.2 or 121.3
e NSTEMI: 121.4 or 121.9 or 122.0 or 122.1 or 122.8 or 122.9.

Sensitivity analysis
e By actual times of change of practice at each site
e First presenters only
e Include the ‘run-in’ period within the intervention period
e Period during which there is overlap of control and run-in or intervention periods

Subgroup analysis
e Stratification by:

o Ethnicity

o Facility type (rural hospital, general practice, urgent care)

o Sex

o Type of control POC troponin assay used (Abbott i-STAT cTni; Radiometer

AQT-90 FLEX cTnl)
o Type of intervention POC troponin assay used if more than one
e Patients that would have been transferred to an urban hospital regardless of the
result of the POC-cTn test.

Additional analyses
e Proportion of patients identified as low probability of AMI using a single rule-out test
e Time from presentation until blood results available

Core data collection
Patients being investigated for possible AMI will have their prospectively data entered in a
secure web-based platform.

Data collection will be occur using one of two systems.

1. REDCap: Research Electronic Data Capture (REDCap) is a secure web application for
building and managing online surveys and databases and is recommended for
recording data, including personal information, that are covered by health
information privacy principles, The Privacy Act or ethics committee specifications that
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require a secure tool.(19) All REDCap data are securely stored in University of Otago
servers.

2. Wayfind: Wayfind is a secure web application specifically designed to support clinical
decision using defined clinical pathways. It will be customised for this quality
improvement project and will be integrated into existing patients management
systems and the POC device’s “middleware” platforms. Data is securely stored using
the Fast Healthcare Interoperability Resources (FHIR) specification in Amazon Web
Services (AWS) data storage.

The National Health Index Identifier (NHI) will be used to identify linked event and outcome
data in the New Zealand Ministry of Health’s national collections (National minimum dataset
of hospital events and mortality collection), including 30-day and 6-month mortality and
presentations with AMI. Due to the delay in deaths appearing in the mortality collection, a
manual process to check deaths will occur using existing patient management systems. This
approach has been used successfully in previous studies.(1,5)

Additional monitoring
The change management process will be monitored closely. Any identified changes to the
pathway, can be incorporated throughout the remaining sites.

Safety data will be collated from the Ministry of Health data sets every 6-months. AMI and
cardiac death will be determined and all cases reviewed by the project team. A ‘dashboard’
will be created to track enrolment and safety data. All unexpected AMI or cardiac death will
be reviewed by the project team with the Maori Advisory Group (MAG) and clinical advisors,
following which a decision to halt the initiative or amend the pathway.

Patient information and consent

Clinicians will be prompted by the REDCap and Wayfind tool to alert patients that a quality
improvement project is underway. If there are any queries or a patient wishes not to have
their data used in the project, this can be flagged in the data collection tool and the patient
will be excluded from analysis and their data deleted from the project’s database.

Through REDCap and Wayfind, links to information about the project will be available in a
publicly available website, including PDF infographics. This information will also be used as
training material.

Consumer engagement

There has been engagement with members of the Health Quality & Safety Commission
(HQSC) as well as rural Maori groups (Te Whare Taumata o Whanau Whanui), who have
provided feedback on the protocol and patient information. A public website will be
developed.

Clinical / Patient risk
This is a quality improvement project. The control and intervention arms both represent the
current standard of care for assessing chest pain depending on the available troponin test
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available. The safety and performance of the troponin tests and pathways have been
documented elsewhere.(7,10,10,16) The implementation of these test will occur regardless
of the existence of this project. Therefore the risk to the individual is minimal.

Analysis
Sample size determination

An average reduced LOS of > 20-minute in the patients with low probability of AMI would be
clinically meaningful, as this is more than the length of one consultation in general practice.

The RACPP study LOS for all low-risk patients was 3.9h and standard deviation 2.8h.(5) At an
a=0.05 with a power of 90% and assuming 6 clusters, an intra-cluster correlation coefficient
p=0.01 (small; based on the ICare-ACS study),(1) and 50% of patients being low-risk (from
the RACPP study) then a sample size of 1,036 patients is required (excluding those in the
run-in phase). Based on the RACPP study (3.0 patients per site, per month), with 30 sites and
expecting a drop- out of sites and patients of approximately 10%, we estimate that a
minimum of 13 months are required (excluding run-in period). We propose a time period of
18 months including the run-in month to roll-out and assess this initiative. The total
numbers are estimated at 1,458 (or 1,377 excluding the run-in month). With an estimated
20% Maori in the trial there is adequate power (80%) to identify a 31 minute reduction in
length of stay amongst Maori.

In the RACPP study, there were 0.0% (95%CI 0% to 0.3%) MACE within 30-days in the low-
risk group. Therefore, the largest acceptable difference between the control arm and
intervention arm will be 1% (non- inferiority margin).(20) We estimate there will be 364
patients with low-probability of AMI or cardiac death in the intervention arm, which has
>95% power with one-sided alpha of 0.05 to test the hypothesis that the experimental arm
is non-inferior to the control arm.

Statistical analysis

The analysis for the primary outcome length of stay (LOS) will be analysed with a
generalised linear mixed model with cluster and site as fixed effects, and month of
presentation of the patient and arm of the study as random effects. The beta-coefficient for
Quality Improvement Arm will be presented with 95% Confidence interval. This represents
the adjusted difference in LOS between arms.

The primary analysis will be based on the actual date of change of practice for each site.

Data and outcome metrics will be presented using 95% compatibility (confidence) intervals,
and with p-values, s-values, and p-value and s-value graphs for the primary analysis.

Additional analysis will include calculation of the probability of AMI for those stratified to each
of the low-probability and at risk of AMI groups. An updated risk stratification tool will be
created using the troponin measurements and routine data collected for the ECG and EDACS.
This will be created using standard regression and machine learning techniques. This will not
be tested in this project and maybe used to inform future studies.
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Since this is an implementation quality improvement initiative it will adhere to the
Standards for Reporting Implementation studies (StaRl) when reporting results.(21)

Data management and sovereignty

Data will be collected, stored and managed informed by the principles of Maori Data
Sovereignty outlined by Te Mana Rarunga: Rangatiratanga; Whakapapa; Whanaungatanga;
Kotahitanga; Manaakitanga; Kaitiakitanga.(22) The Maori advisory group will provide
guidance on the collection, analysis and the storage of data.

Participant’s privacy and confidentiality will be respected. Identifiable participant data will
be de-identified using a unique project ID. All data will be stored in password-protected
files. The patient’s national health index (NHI) will be used to identify outcome data within
the national minimum dataset and mortality collection at 6 months. After this step has been
completed, the NHI will be de-identified and unlinked from the patient record.

All data will be stored in Aotearoa NZ, either on University of Otago data servers or Amazon
Web Services (expected to be in New Zealand in 2024) in accordance with the NZ
Government’s “Cloud first policy”. De-identified data will be moved to University of Otago
servers based in Otepoti (Dunedin) for analysis and after the project is completed, data will
be stored for 10 years on secure University of Otago servers.

A full separate data management plan is include as appendix.

Linked projects
In addition to the described quality improvement initiative, there will be three separate
studies connected to the implementation process.

Process evaluation

A qualitative process evaluation in line with current UK MRC complex intervention guidance
on both fidelity of intervention delivery and how the intervention is delivered (context;
implementation; mechanisms of impact) will be carried out.

Economic evaluation

A cost minimisation study will be performed comparing the costs of the usual practice
pathway (RACPP) and the intervention (ICare-RURAL POC). This will consider costs to the
patient, the health system and carbon costs.

Advisory Groups
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Maori advisory group
The Maori advisory group (MAG) will be led by senior members of the project team and will
include the following members who are leaders in Hauora Maori:

e Dr Rawiri Keenan

e DrJoel Pirini

e Dr Rachel Thomson

e Professor Sue Crengle

e DrJason Tuhoe

e Dr Anna Rolleston

e Dr Wil Harrison

The MAG will provide guidance on all aspects of the development of the protocol, as well as
the initiation of the intervention at clinical sites. They will have input into the data analysis
and ensure that data sovereignty principles are upheld.

Clinical advisory group
The clinical advisory group (CAG) will be led by the principal investigator and includes clinical
experts in general practice, urgent care, rural hospital medicine and laboratory science:

e DrJo Scott-Jones

e Geoff Herd

e Dr Raewyn Fisher

Site withdrawal

Sites may withdraw voluntarily or the principal investigator may terminate the site
participation

Reasons for withdrawal
Sites are free to withdraw from participation at any time upon request

The principal investigator may terminate the site from participation if:
- The site is unable to make the change to the intervention in a reasonable time frame
- The site fails to use the point-of-care device in the manner prescribed. This would
be a finding which will inform the second primary outcome (optimisation).

If any site withdrawals efforts will be made to continue to follow-up 30 day events and
utilise all data collected up to the date of withdrawal.

Adverse Events (AEs)

An adverse event is any untoward or unfavourable medical occurrence in a human subject,
including any abnormal sign (for example, abnormal physical exam or laboratory finding),
symptom, or disease, temporally associated with the subject’s participation in the project,
whether or not considered related to the subject’s participation in the project.

Serious Adverse Events
A serious adverse event (SAE) is one that meets one or more of the following criteria:
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e Results in death
e Is life-threatening (places the subject at immediate risk of death from the event as it
occurred)

e MACE event

e Results in a persistent or significant disability or incapacity

e Results in a congenital anomaly or birth defect
An important medical event that may not result in death, be life threatening, or require
hospitalization may be considered an SAE when, based upon appropriate medical judgment,
the event may jeopardize the subject and may require medical or surgical intervention to
prevent one of the outcomes listed in this definition.

For the purpose of the evaluation of this quality improvement initiative in patients
discharged from ED by the pathway any unplanned hospitalisation within 30 days for any
reason related to ischemic heart disease and/or the patient’s original presentation will be
considered a SAE.

Time Period and Frequency for Event Assessment and Follow-Up

Unanticipated problems will be recorded. The site champions will record all reportable
events with start dates occurring any time after informed consent is obtained until 30 days
after the last day of study participation.

Characteristics of the event

As a pragmatic quality improvement initiative only events that the site champions deem
possible, probable or definitely related to the quality improvement will be recorded. This
requires a temporal relationship between the patient visit to the ED and the event.

Severity of Event

The following scale will be used to grade adverse events:
Common Terminology Criteria for Adverse Events v4.0 (CTCAE)
Publish Date: May 28, 2009

Grades
Grade refers to the severity of the AE. The CTCAE displays Grades 1 through 5 with unique
clinical descriptions of severity for each AE based on this general guideline:

Grade 1 Mild; asymptomatic or mild symptomes; clinical or diagnostic observations
only; intervention not indicated,;

Grade 2 Moderate; minimal, local or non-invasive intervention indicated; limiting age-
appropriate instrumental Activities of Daily Living (ADL);

Grade 3 Severe or medically significant but not immediately life-threatening;
hospitalization or prolongation of hospitalization indicated; disabling; limiting self-care ADL;
Grade 4 Life-threatening consequences; urgent intervention indicated;

Grade 5 Death related to AE.
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Reporting of events
These will be reported to the principal investigator within 7 days of the event. Reports will
include:

e Grade of event

e Date and time of ED visit

e Details of ED investigations and biochemistry

e Date and time of event

e Description of event

e The site champion’s assessment of the relatedness (possible, probable, or definite)
to the ED visit.

Review of events

A multi-disciplinary clinical governance committee will review any adverse events at
each site. Following review events will be acted upon depending on severity and in
keeping with the standard governance processes for that health institution.
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