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Introduction: Congestive Heart failure is a significant cause of morbidity and mortality in Australia. Accurate
data for the Northern Territory and Indigenous Australians is not presently available. The economic burden of this
chronic cardiovascular disease is felt by all funding bodies and it still remains unclear what impact current
measures have on preventing the ongoing disease burden and how much of this filters down to more remote
areas. Clear differentials also exist in rural areas including a larger Indigenous community, greater disease
burden, differing aetiologies for heart failure as well as service and infrastructure discrepancies. It is becoming
increasingly clear that urban solutions will not affect regional outcomes. To understand regional issues relevant to
heart failure management, an understanding of the key performance indicators in that setting is critical.

Methods and Analysis: The Northern Territory Heart Failure Initiative — Clinical Audit (NTHFI-CA), is a
prospective registry of acute heart failure admissions over a 12 month period across the 2 main Northern
Territory tertiary hospitals. The study collects information across 6 domains and 5 dimensions of health care. The
study aims to set in place an evidenced and reproducible audit system for heart failure and inform the developing
heart failure disease management programme. The outcomes it is hoped will assist the development of solutions
to narrow the outcomes divide between remote and urban Australia and between Indigenous and Non-
Indigenous Australians, should they exist. A combination of descriptive statistics and mixed effects modelling will
be used to analyse data.

Ethics and Dissemination: This study has been approved by respective ethics committees of both the admitting
institutions. All participants will be provided a written informed consent which will be completed prior to enrolment
in the study. The study results will be disseminated through local and international health conferences and peer

reviewed manuscripts.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 2 of 29



Page 3 of 29

P OO~NOUILAWNPE

BMJ Open

Introduction

The congestive heart failure (CHF) syndrome is the leading cause for admissions and is in the top three causes
for mortality in the Western World. It is associated with significant morbidity, impacts on individual’s quality of life
and through the necessity of frequent medical and allied health interventions, prescription of pharmacological
agents and recurrent hospitalizations, is a source of stress on health resources. Guidelines based care improves
outcomes but challenges exist in implementation. Neglecting this resource intensive investment leads to poor
outcomes and so the cycle perpetuates. CHF is speculated, as no accurate prospective data is available, to be
higher in the Northern Territory (NT) and among Indigenous Australians. The recent Central Australian
Secondary Prevention of Acute Coronary Syndromes (CASPA) study highlighted a significant burden of CHF,
greater among the Indigenous communities’, confirming earlier studies of under representation nationallyz. These
works have highlighted several key indicators relevant for the NT'™:

1) There is a high burden of CHF that cannot be explained by traditional risk factors alone. Among the
Indigenous population, given that social factors influence the risk of CHF the excess in mortality is most
likely to be multifactorial in origin, and have its foundations in the economic, social, physiological,
psychological and educational disadvantages1.

2) There appears a greater burden of CHF related to rheumatic and non-ischemic aetiology, which is
reversible and has a better prognosis when treatment is delivered or preventive measures enforced 514,

3) There appears a greater burden of CHF with co-morbidities among Indigenous clients, which requires
greater resources to deliver comprehensive care?.

4) There are significant barriers and differentials in access to appropriate, acceptable and evidence based
medical care and preventative measures for Indigenous and remote clients. New delivery methods are
important as CHF can largely be delivered as community based care™*,

5) There is significant delay in presentation and receipt of acute care during periods of decompensation and
for geographical and other reasons delay of definitive therapies or proceduresz4’25.

6) There is poor uptake of post-discharge services such as cardiac rehabilitation and at present unknown
demographics that will assist implementation of remote allied health or technological based solutions™"®.

7) Unique geography - the NT consists of a vast area with 2 major public hospitals in Alice Springs and
Darwin servicing 230,000 clients, approximately 70% live within the urban proximity. Specialist services
reside at the tertiary hospitals with satellite district hospitals in several smaller townships supporting a
small number of visiting specialists. Service planning must take this into account™'.

8) External validity - adherence to guidelines early in hospital admission can improve outcomes, however
not all groups meet trial conditions in remote areas nor are trial conditions for dosing strategies

reproducible 27,28

. A consensus on therapeutics strategies is needed.

Lack of accurate prospective data for the listed points makes it difficult to accurately develop a tailored, yet
comprehensive HF program. Developing tools to gather evidence require adhering to standards for validity and
reproducibility, which are also lacking. This study is focused on understanding the current evidence base for
quantifying health care systems and informing the design of diagnostic and management clinical audits that
would form the backbone for the direction of CHF disease management systems within a NT context. We thus
propose to study the quality and outcomes of care for patients admitted with acute decompensated heart failure
(ADHF). We aim to develop key clinical and process of care performance indicators (KPI) and translate these
findings for improved service delivery if and where deficiencies are highlighted. This paper describes the rationale

for the NTHFI-CA design.
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Methods

Aims and Scientific Hypotheses

The NTHFI-CA survey was designed with 4 major objectives: Firstly to develop validated and reproducible key
clinical and process of care indicators for the comprehensive measurement of quality of care and outcomes for
clients admitted with ADHF. In this we aim to measure for the clients, the proportion meeting standardised clinical
outcomes, process outcomes and defined targets of secondary prevention and compare by age, ethnicity, sex
and place of usual residence. For the health system, identify failures of the health care system in relation to
timely acute care and to the provision of secondary CHF care, particularly for indigenous and remote clients;
Secondly to develop a system of data collection and reporting, that can be used for ongoing quality assessment
and improvement across the care continuum; Thirdly, the results of the first two objectives are hoped will help
tailor a pilot intervention study similar to the ongoing nurse led intervention developed around the CASPA study
findings; Fourthly to accumulate sufficient epidemiology and implementation focused information to steer future
action in the provision, monitoring and development of guidelines based quality CHF care for rural, urban,
Indigenous and Non Indigenous clients. We hypothesize that patients presenting with ADHF are expected to
have: a disproportionate representation of Indigenous clients with advanced systolic impairment; excess of
alcohol, ischemic or rheumatic aetiology; greater co-morbidities in diabetes, hypertension, lipid abnormalities
and/or renal insufficiency, and with other noncardiac co-morbidities; delayed presentations for Indigenous and
remote clients; We hypothesize that treatment for Indigenous and remote clients: are likely suboptimal for the
stage of HF; have fewer clinical interventions and support compared to their urban counterparts; are less likely to
receive novel therapeutic options or enrolled in multicentre trials; are more likely to have their HF managed

without regular cardiology specialist input.

Projected Outcomes

We anticipate several outcomes from this work: Firstly, identification of the points of weaknesses in the hospital
and community health centre systems that impact on both urban, rural, indigenous and non-indigenous clients
and hopefully lead to the development of focused service improvement models across this care continuum;
Secondly, to link with a number of collaborative research projects assessing barriers to care for indigenous
clients suffering with heart diseases; Thirdly, lead to the development of ongoing and sustainable quality
improvement practices and monitoring within hospital and PHC services across the region; Fourthly, help
develop, trial and implement standardised medical discharge summaries and care plans during hospital stay and
following discharge; Fifthly, explore the potential contribution of poor systems of care to the high level of iliness
faced by Indigenous people; and Finally, assessment of the potential barriers that may exist for primary and
secondary prevention for CHF. These goals should initially drive improved service delivery and subsequently
provide a baseline for evaluating ongoing service outcomes on which to base future acute and preventive
program development and inform the development of alternative models of secondary prevention for NT clients
with CHF.

Protocol

The project is made up of two specific stages. Stage 1 is the collaborative development of suitable KPI covering

both process and outcome measures across the continuum of care and Stage 2, involves 2 phases, is the
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development of appropriate, feasible data collection tools and their subsequent measurement in both hospital

and primary health care settings.
The Development of Appropriate Clinical Indicators (Stage 1)

We conducted an extensive literature review with key words “heart failure or acute heart failure or chronic heart
failure or congestive heart failure”; and “database or study design or study rationale or registry”; and “Data
Collection/ or Quality Indicators, Health Care/ or Management Audit/ or performance indicators.mp or Healthcare
Disparities/Quality Assurance, Health Care/ or Quality of Health Care/ or Quality Indicators, Health Care/ or
quality of care indicators.mp or "Outcome and Process Assessment (Health Care)"/ or process of care.mp”.
Published and established existing KPI for measuring the quality and outcomes of care for patients experiencing
ADHF were collated®'?2%4° The CASPA study KPI was used as a template. Within 6 domains and 5 dimensions
of care KPI were added or rested on this template using the ACC/AHA attributes of performance measures®.
Addition or removal required consensus of the principal investigator and one co-investigator. Uniform agreement
by all co-investigators was required for accepting the final measures (Box 1 and 2). Acute Coronary Syndrome,
(as an aetiology for ischemic cardiomyopathies or aggravator of existing cardiomyopathies) and KPI that were

deemed not to add any additional benefit on what was already known from CASPA were also rested.
Study Design and Registry (Stage 2)

The NTHFI-CA registry is a prospective observational cohort study designed to examine the performance of
health systems in relation to the acute management and secondary prevention of ADHF in patients admitted to
two regional hospitals in the NT, Royal Darwin Hospital (RDH) and Alice Springs Hospital ASH) commencing
September 2013 and followed for 12 months ending September 2015. Performance will be measured against
currently available evidence based guidelines for the treatment and secondary prevention CHF*&-9-11:293338 natq
collected will enter NTHFI-CA study registry located at Baker IDI Heart and Diabetes Institute, Alice Springs. All
documentation relating to study participants will be treated in accordance with National Statement of Ethical

Conduct in Human Research*'.

Eligibility Criteria: Patients admitted to either hospital with the diagnosis of HF (ICD-10CM 142.0-142.8,143.0,
150.0-150.9) will be eligible for the prospective case note audit. The subjects will also be drawn from in-patients
who develop acute symptoms whilst in hospital for other reasons. Further assessment will also involve the
generation of lists ICD CM 100-102, 105-109, 110-115, 120-128, 130-141, 144-149, 170-189, 195-199 (complicated with
acute heart failure) for cross checking of initial coding and recording of outcome variables. Subjects will be
considered eligible if the review of medical records demonstrates that they in fact have suffered an ADHF based
on ACC/AHA and National Health Data Dictionary standardised definitions

Exclusion Criteria: Patients will be excluded if they die within 24 hours of admission or do not usually reside
within either region or whom no follow-up data can be obtained, however, these clients will still provide baseline
incidence data. Cases that do not fulfil the case definition of ADHF on review of the notes will also be excluded,

and recorded but will not form baseline data.
Population/Recruitment of Subjects: A dedicated research assistant will recruit consecutive patients who present

acutely to either hospital or transferred from remote indigenous communities from the emergency clinical screen

and medical admission lists for. Of these, clients who are Aboriginal, are non-Aboriginal, have a documented
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urban residence and reside in remote communities with will be followed. The subjects will also be drawn from in-
patients who develop acute symptoms whilst in hospital for other reasons. Flyers will be posted in emergency,
wards, intensive care and a brief presentation made to the medical and nursing staff at relevant units. Referrals
from hospital staff in this form will be a secondary recruitment strategy. For retrospective audit lists of individuals
will be generated through hospital separation and CCU admissions data for the years 2011 and 2012. The

approved research assistant in each site will perform this. An independent physician will review uncertain cases.

Data Collection and Storage: Data will be collected on a standardised case note extraction form developed during
phase one of the project. Information will be accessed through multiple sources including hospital records,
primary health care clinic records, specialist databases, and record systems maintained by visiting district
medical officers. The period of interest for data collection will be 0-12 months after discharge following
documented ADHF. Data definitions will be standardised and widely accepted case and outcome definitions as
outlined in the ACC Clinical Data Standards®'"*"*"_ All cases that demonstrate ambiguity in data definitions or
outcome data will initially be discussed with site investigator, if ambiguity persists, the principal investigator and a

locally convened panel of the research team will review, and consensus sought.

Measurement of Performance: Phase 1 involves prospectively auditing admitted clients hospital records. Phase 2
involves further assessment of performance and will involve the auditing of client records held at remote
community health centres, urban primary health care centres, specialists’ records, hospital records, outpatient
and cardiac rehabilitation files. Files are coded and stored by 3 health providers, NT Department of Health and
Community Services (DHCS - ASH/RDH), Primary health care records (PHC) and NT Cardiac Services Pty Ltd.
NT DHCS hospital separation data, hospital records coding and storage of data follows a nationwide format. PHC
records will also be accessed to complete the secondary prevention and follow-up components of the audit and is
subject to variability. NT Cardiac, main provider of cardiac diagnostics and outpatient care, databases and
coronary intervention information systems holds a range of clinical and cardiac investigation/intervention
(angiography, coronary stenting, echocardiography, stress testing) information. This information will be used to
complete the data collection sheet for each patient file. Denominator and numerator values for KPI will be based
on standardised values from ACC/AHA guidelines, local laboratory specification for biochemical tests and
Australian accrediting bodies for invasive and non-invasive investigations. Overall performance will be compared
to the National benchmark for CHF outcomes. As this is subject to change the broad principals will include
CSANZ, Heart Foundation and locally published studies that involve a public tertiary HF referral centre from any
of the 6 states in Australia. We will also seek the opinion of several local leading HF clinicians should there be

issues standardising these benchmarks.

Participant Follow-up: Clients will be followed up to determine subsequent hospitalization, major medical events
and interventions. Similar ICD codes for acute CHF will be used for screening Information at 1, 6 and 12 months.
Data extraction will include a combination of case notes review, medical databases, contact with PHC and clients

directly. Consent for this will be obtained during the initial recruitment.

End Points: The main indicators we are measuring cover a range of domains across the spectrum of care for
people with ADHF. In brief variables include:
e Baseline
- Demographics: Age, sex, usual place of residence, ethnicity;
- Background: Past medical history of CHF and treatments, known risk factors and co morbidities;

- Symptom onset: Time, nature, location, first point of contact with PHC, delay times to care.
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e Pre-Hospital Management: Appropriate medical/paramedical assessment, provision of pre-hospital
nitrates, diuretics, ventilation and analgesia;

o Emergency Department: presentation, delays, biochemistry, investigations (CXR, ECG,
echocardiography), therapeutics (assisted ventilation, IV nitrates or diuretics); risk stratification.

e Admission Details: clinical examination, investigations, management, complications during admission,
performance of phase | rehabilitation;

e Discharge: Discharge diagnosis, discharge status, medication regime, referral to phase Il cardiac
rehabilitation, discharge planning and referral to primary health care provider;

¢  OQutpatients:

- Cardiac rehabilitation: Attendance and completion of cardiac rehabilitation.

- Secondary Prevention: risk factor modification, care plan, cardiac education received,
measurement of and achievements of specified target goals for HF and prevention of risk factors
related to aetiology (eg CVD i.e. smoking cessation, lipid control, BP control), complications.

- Self- Management.

- Depression - PHQ9.

- Outcomes: re-admission, major cardiovascular and non-cardiovascular events, mortality.

- IT and Telecommunications: availability, access and type of mobile phone and Internet platforms.

Special Ethical Consideration and Adverse Events: Cultural and religious issues surrounding confidentiality and
storage of human tissue are of significant importance for Indigenous clients. The NT is also host to a diverse
multiethnic population. We have thus chosen not to store samples for future use. We have sought specific
support from key Indigenous Community groups, NT-DHCS, Cardiac Services, Remote and Primary Health
Services, Independent Health Services and Indigenous Health Services, in advance. As primarily a hospital and
clinic file audit, this proposal does not directly broach the issues of reciprocity, respect, equality, responsibility,
survival and protection, which are critical in Indigenous research, confirmation of which was obtained through the

ethics submission. We do not anticipate any other adverse events. We have received full ethics approval to

conduct the study by Central Australia and Top End Human Research Committees.

Training and Standardization

This project requires access to data housed and maintained by NT DHCS and NT Cardiac Services. Hospital
Separation Data, Hospital Records and PHC Records will be sought from NT DHCS and will be arranged through
PI's in Darwin. In the event that PHC records are housed within independent services (non-DHCS clinics)
appropriate consultation will be undertaken as requested by the independent services themselves. Formalised
consent processes as directed by Independent services will be followed. If they wish to perform the audit
themselves, as a training and quality assurance process, appropriate training and support will be provided by the
research team. All staff recording information will be briefed by training staff from the CASPA study and undergo
education in variability or data recording, ambiguous data and differing case records, ICD-10 classification,
ACC/AHA guidelines for KP1? and NHMRC good clinical practice as the minimum requirement. Addressing

ambiguity has been discussed under data collection and storage.
Expected Sample Size

On the basis of generated hospital separation and CCU statistics, 2009, for ASH of 113 and RDH of 450 patients,
the sample population will be approximately 150 patients with ADHF at ASH and 500 matched at RDH (27) in the
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time period 2009. Of the ASH separations, 99 (88%) are identified as being indigenous. The matched (ethnicity
and gender) RDH sample extrapolates to 180 (40%), Aboriginal clients in phase Il. As data will be collected on
three separate occasions for each patient, a robust dataset is expected to identify any significant associations
between predictors and patient outcomes. Findings from this investigation will also inform the development of

more testable hypotheses in future studies and appropriate sample sizes.
Statistical considerations

All generated data will be entered into and analysed with SPSS v 11.5. Initial data analysis will be conducted to
assess for data quality including allowable ranges, data structure and errors. Descriptive statistics for baseline
participant characteristics, diagnostics and therapeutics within highlighted domains will be calculated and
presented as means (standard deviation), interquartile range (IQR) for continuous data and count (percent) for
categorical data. Univariate between group analyses will be performed using t tests for continuous variables, and
x2 tests of association for categorical variables. For study outcome measures, a Type 1 error rate o alpha=0.05
will be used to test for statistical significance. A generalised mixed-effects model approach will be used in the
analysis of repeated measures for continuous and categorical outcomes. Mixed-effects models take into account
the inter-individual differences in intra-individual change with repeated responses and use all the available data
on each subject. Mixed models are also unaffected by randomly missing data and therefore do not require
imputation methods*. The model building strategy will include fitting nested models by sequentially adding
blocks of predictor variables: socio-demographics, co-morbid disorders and factors related to health service
interventions. Interaction terms that are considered to be potentially important from a clinical perspective will be
tested and remain in final models if significant. Predicted estimates of outcomes at each time point will be
calculated using fitted models of the data in order to examine patterns of individual change. To interpret effect

sizes and precision for categorical outcomes, odds ratios and confidence intervals will be calculated.
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Discussion

The NTHFI-CA represents one of a few opportunities offered for longitudinal studies designed to extract data that
informs service development. Information gathered has to be relevant for current and future needs. It is difficult to
determine service factors beyond 5 yearly intervals. To compensate for this, there have been measures taken to
set infrastructure and standardise protocols to facilitate episodic updates in information as well as ensuring
reproducibility of study design and implementation. With the actual study design a series of steps were taken.
The first step was establishing basic principles for defining the disease (Box 1, Appendix A). The second step
involved standardising principles for attributes in KPI i.e. care dimensions (Box 2.1, Appendix B & C) and the
study care domains to be tested, in this case 6 (Box 2.2). The third step involved addressing the broad NT health
goals and research conduct in Indigenous population to steer implementation within 5 key priorities (Box 2.3).
The fourth step is design of disease management systems in the NT context from the available evidence (Box

2.4, Appendix D). The specific details are explored.

The ACC/AHA has released several position statements to standardise the process of developing, assessing,
implementing performance measures and disease management systems3°'33. From this consensus driven
platform, we identified the target disease, population and explored standardised measures that inform the
observation for the required time period. The NTHFI-CA is defined for the all stages and causes of CHF, for NT
resident population who receive care within 6 domains of treatment. This broad definition partly relates to
uncertainties on actual CHF demographics, and as the yearly admission are unlikely to exceed 500, will not lead
to significant difficulties in enrolment. To determine the performance measures we again explored the position
statement that initially rated 27 potential measures on 13 dimensions using a 5-point Likert scales®, following a
process that advanced measures if it received full committee support with score of at least 3, and concluding with
7 inpatient and 12 outpatients’ measures. Five dimensions of care, encompassing diagnostics, patient education
(including prognosis and aetiology), treatment, and self-management (for inpatient and outpatient) and monitoring
of disease status (for outpatients only) were deemed important31. This statement did not however focus on
outcomes as the design was shaped to assist physicians improve care. We have included outcomes, as this is
the strongest indicator for funding for vulnerable groups beyond the conventional block funding models. To

determine the final KPI several additional points were considered:

I Existing Studies: Several recent databases stand as land mark achievements in HF epidemiology and
have confirmed clinical understanding of evidence base and positive outcomes®'"**3"4®  nterestingly

Krumholz etal*

pointed out a disparity between what is conventionally accepted evidence and its
generalisabilty. This is particularly so for the NT where there are significant non-traditional factors that
impact on the delivery of evidence based care and affect outcomes. While it would be unreasonable to
propose reconducting large CHF studies to incorporate an increasingly diverse group of patients we
have come to realise that at the heart of these matters is developing an intrinsic understanding of the
underlying regional demographic differences and service delivery dynamics to be able to formulate
informed decisions in implementing the necessary measures, be they simple or more complex.
Developing the necessary KPI in these settings is a challenge as there is a divide between perceived
optimal care and, realistic and deliverable care that is in fact optimal for the region. From this it was
evident that some measures needed to be rested (e.g. treatment optimization) and others added (e.g.

the dimension of technology).
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Il NT Experience: The CASPA study was ground breaking in the sense that it allowed for the first time
exploration of ACS/cardiovascular KPI in Central Australia. The list was formulated from an extensive
search of available national and international clinical guidelines, national health priority area indicators
and reports and with reference to National Health Performance Committee guidelines and further
augmented by performance measures used in published quality improvement projects. 3 priorities -
process of care, target achievement and outcome indicators for the treatment and prevention were
generated. This list underwent scrutiny by 60 key stakeholders, key external content experts and the
research team through mailed questionnaires and a workshop convened in Alice Springs. Each
stakeholder was asked to grade each potential indicator according to a number of criteria: Strength of
evidence; feasibility of measurement; plausibility of effects from quality improvement; impact on
outcomes; and an assessment of the overall utility of the measure. Results were collated and analysed
for each indicator (overall grading) and for each of the five criteria across each indicator. Indicators that
were graded as high priority, frequently recorded, very plausible and will have a large impact or better
were included in the final list (average score on grading scale 2 4.0). Indicators that demonstrate an
across criteria grade of less than 4, but was assessed by key stakeholders as a high or essential priority
within the overall (utility) rating, were scrutinised by the project team and included as decided by
consensus. Data specifications were then developed according to internationally standardised
definitions. Subsequent data collection tools were developed and piloted in a number of hospital and
PHC records (n=20) and implemented. The spill over knowledge assisted greatly in the NTHFI-CA

design.

Combining this local and international experience, with the standardized ACC position31, a conceptual framework
KPI reflecting 6 critical domains for treatment delivery and 5 principal dimensions of care evolved (Box 2). All
these well established performance measures were individually scrutinised and included or rested. Level of
evidence was the predominant scrutinizing theme in the second phase. The less validated ‘local knowledge’ and
NT health priorities were additional considerations. Study investigators made the decisions on these. Several less
well established indicators were included through recent understanding and development of self-management
and IT based solutions™. In direct contrast to intervention themed databases focus on specifics in the treatment

dimension was given a lower priority (see appendix in ref 34, 35). Box 4 describes this in greater detail.

Further rationale for specific KPI inclusion or exclusion are as follows: Domain 1: Demographics are at the heart
of this study. Validated KPI derived from CASPA were used to extract race, culture, language and support
networks; Further expansion was made in the dimension of HF aetiology with emphasis on ischemic,
hypertensive as well as rheumatic and alcohol induced causes. Data on tertiary referral centres were collected,
as there were 2 main cardiac surgical referral hospitals. Decision referral patterns vary with the treating physician
practices as well as waiting list and urgency. It is established that decisions on percutaneous or surgical
revascularisation and valvular restoration or replacement differs at these sites on physician, group consensus
and expertise at the respective sites. Details on primary care physician, pharmacy, residence and principal next
of kin were deemed important as local and ethnicity were deemed factors in service uptake and delivery.
Furthermore access to primary care could determine - admission, readmission burden and early measures to
prevent deterioration; Domain 2 -5: A comprehensive past medical history of all systems were included to
establish the overall need for chronic medical service needs and factors preventing use or uptake of HF
pharmacology, cardiac rehabilitation or referral for invasive management. Biochemistry details were included to
establish pattern of establishing HF aetiology and outpatient risk for adverse events. Methods for estimating

eGFR was obtained as much recent work raises validity of estimated measures with illness and demographics,
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which subsequently alter prescribing practices and outcomes'""?*_KPI for depression were expanded as a high
burden was noted in CASPA, this also being a significant factor in many dimensions of self-care and compliance.
In hospital, discharge and outpatient indicators were designed to reflect potential blocks to maximising proven
pharmacological prescription and access to cardiac rehabilitation, at the core of these were reasons for non-
prescription or sub-therapeutic prescription. The actual specifics on medication titration across all domains were
rested. It is noted that care and resources are needed to titrate many variables in CHF care, for e.g. B and ACE-
I (Appendix E &F). This information can be extrapolated from frequency of contact with medical practitioner and
central pharmacy prescription slips. Appropriate early therapeutics - to prevent further heart muscle damage,
good symptom relief and minimising iatrogenic adverse effects such as renal dysfunction and electrolyte
derangements is within the control of the health systems and builds client confidence, and is considered vital, this
dimension was included. Domain 6: Overall we felt, in the community, that the greatest value in the performance
measures related to 2 critical aspects - impacts on the overall health system (strain and morale) and contributors
to poor outcomes (client and non-client). Post hospital access to services and blocks to referrals (non client) and
self-management (client) are factors related to efficiency, planning and client education. Investment in these

dimensions would not add increase strain on resources, with potential benefit.

Data collection instrument was via Case Report Forms (CRF) designed for a combination of retrospective and
prospective audit from combination of several studies CASPA and WHICH. The Baker IDI, Flinders University,
and SAHMRI have extensive track record in electronic CRF. This was greatly beneficial and reduced challenges
faced for stage 2. At present much research work is conducted through the Menzies School of Health Research.
As part of this initiative we have began the process of developing dedicated office to conduct studies across the
cardiac and renal axis. Part of this also involved staff training in good clinical practice and transfer of knowledge

form partners to stand as an independent entity*.

Indigenous health in the NT requires special focus. Australia has seen the first Indigenous premier in 2013 and a
measured but controversial statement of removing the Indigenous ministerial portfolio was “there are numerous
ministers for many areas and one for all Indigenous affairs”. Current sentiments that move away from race based
programs are encouraged but with caution. We clarify that out approach does not target any specific communities
but is based on needs. It is unfortunate that disadvantaged communities are also marginalised in large studies
partly for language, cultural and perceived compliance issues. In this case the Indigenous community represent a
significant group in Australian society who have despairingly worse outcomes. The desire to preserve ones
traditional culture in an ever modernising world proves huge challenges for these communities and health
systems. Poor understanding could lead to stereotyping that could brand some behaviour as recalcitrant, adding
to the vicious circle. Respecting these beliefs and tailoring care in lieu of these factors we were able to advance
the CASPA study. This was done through acknowledgement as several sensitive areas in the ethics application;
Equality - The overarching aims of the research project is based within a framework driven by questions of
equality in the provision of health care across the continuum for all patients regardless of ethnicity, gender or age,
and one based on need as demonstrated by clinical determinants; Survival and Protection - We also recognise
that chronic disease research and epidemiology has tended to contribute to deficit approaches to individual

pathology; that is disease is due to bad behaviour. Less focus has been afforded the potential successes and

* Information on our partners and expertise can be found on the web or via corresponding author.
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failures in health systems, as contributors to differential outcomes for populations based on ethnicity; Respect -
‘We feel that information generated within this project and the processes developed have the potential to
contribute to community directed health service redevelopment and quality improvement activities; Reciprocity -
We feel that this work may identify failures in health systems and therefore identify obligations that are being
unmet by systems themselves; Responsibility - Re-framing the gaze of health inequality, from individual focused
deficits to system failures stands as the key principle on which this extensive work is based, and is a direct effort
at ensuring that exploring health inequalities does not undermine and harm Indigenous individuals and

communities. These principles may play great importance to future research practices in these areas.

Dissemination: Measuring performance is not an end in its own right and clinical indicators and their
measurement alone are not sufficient to change behaviour in service provision and quality improvement. They
must be supplemented with key educational activities, processes to sustain continuous monitoring and
assessment and to inform policy development on a local and regional level. Clearly defined dissemination
processes and involvement of Aboriginal Health Workers, hospital and community based nurses, allied health
professionals and clinicians are essential if practice is to change. The CASPA ACS intervention study is currently
underway. It may likely have a spill over effect on the NTHFI-CA study. Areas that are subject to exploration
include the RDH subset, non-included in the intervention and non-ischemic cardiomyopathies and non-ischemic
readmissions of previously diagnosed ischemic cardiomyopathies. It is also hoped that the NTHFI-CA data will
help development of an intervention with the eventual objectives of: engagement of service providers, data
coders, quality improvement staff, NGO’s (NHF NT Division, Healthy Living NT), Division of General
Practice/Primary Health Care and consumer representatives in the development phase of the project so as to
ensure alignment between proposed indicators and local needs; provision of continuous and sustained feedback
of results to all levels of service provision. This will also include discussion of KPI targets and performance in
individual work units and services, and the identification of deficits in service provision and data collection
processes within health services across the continuum of care. This data will be used to plan for improved
processes within a local context, and will be collated to provide recommendations to quality improvement
practices and audit across the NT; the dissemination of key findings through key advisory/research institutions
We also have been in negotiations for the broader applicability of the findings of and tools utilised within this
project with the Australian Collaborative Project (which seeks to measure PHC performance). This stands as a

critical method of project outcome dissemination.

Limitations:

Conducting clinical studies in the NT is in itself a limitation; firstly, the realization of non-traditional risks factors,
which impact on management; secondly, as there are few benchmarks as comparators; and finally shortfalls in
research funding and infrastructure. While no system has the perfect mix of resource input to match service
needs to answer this question, for this region, there will be components within many aspects of the study that is
hypothesis generating, compared to the mainstream. Nonetheless following the accepted consensus and
providing enough information to allow reproducibility is accepted as a positive means for overcoming this
limitation. Examples of this were resting KPI that collate in depth information on medication dosing as per
randomized clinical trials and large HF databases®*®. This study will not address whether clinical trial prescribing
practices are achieved, instead we are keen to determine if there is a system in place to facilitate this, which will

be answered. The infrastructure is also in place for the next step to determine if this can occur. We note that RCT
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level outcomes relate to achieving prescribing practices in the trials. As examples Appendix E/F, highlight
differences in just 2 medications. *As noted in, B titration is ideally done at 2 weekly intervals and may not need
biochemistry, while ACE-I can be done at 3-7 daily and usually require assessment of basic biochemistry.
Addition of aldosterone blockers and other agents are further complexities*. We are hopeful that relevant

information on this will help steer the next phase, an intervention audit. This study relied on lessons from ACS
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study conducted greater than 5 years ago. Unanticipated changes that cannot be standardized could act as
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confounders, which will only be revealed in time; e.g. is potential drop off rate during follow-up. In the
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standardization of design — we did not use 5 point Likert scale, as the number of NT consultants was only 4. In

addition the CHF task force position was comprehensive31. Finally, clinical practice guidelines are well
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established, as Krumholtz stated “guidelines are written in a spirit of suggesting diagnostic or therapeutic
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interventions for patients in most circumstances. Accordingly, significant judgment by clinicians is required to
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adapt these guidelines to the care of individual patients” to ensure accountability in these judgments an
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evidenced based process is important. The standardizing of clinical judgment and interpretation of guidelines
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remains contentious and may be more noticeable with fewer cardiologists. As such we intentionally left the

N
o

criteria for KPI reference broad. This will be narrowed, as lessons are learnt and early data are analyzed. This

N
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should aid more focused and detailed assessments in the future.
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* We have not provided treatment pathways for AICD/CRT/ other pharmacotherapies. These are available from several
optimizing databases (34,35,37).
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Conclusion

Achieving optimal care in the remote setting is no different from urban settings. The ability to provide a continuum
of care from presentation to post discharge requires activation of proven KPI at each level of care. The significant
differences in remote care revolve around the interaction of service infrastructure, personnel, disease burden and
cultural sensitivities. As such the outcomes limiting factors are variable and require exploration. The potential
gains of these findings in implementing early and later secondary prevention of CHF and its sequelae are
undisputed. In addition, little information exists on the provision and outcomes for CHF initiatives for indigenous
populations, which are a significant client base in the remote setting. Even less is known about the post-
discharge care. The extent to which care is sub-optimal and the acute and long-term HF management among
Aboriginal clients could be contributing to the large and growing cardiovascular mortality differentials seen
between Aboriginal and non-Aboriginal clients. Thus the development of meaningful, sustainable public health,
clinical and continuous quality improvement policy in the provision of CHF care in the NT requires urgent
attention, and must be used to drive the development of better service delivery at both the individual and health
system levels. It is anticipated that this work will highlight key areas of disparity and inform the implementation of

an intervention study.
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1
2
3 BOX 1: ICD 10 Diseases of the circulatory system. Primary screening includes codes 142, 143 and
y Sy y 9

g 150. Secondary screening involved ADHF during index admission with highlighted codes
6 ICD-10-CM Primary classification (142,143,150)
7 Code Description
g 142.0 Dilated Cardomyopathy

142.1 Chronic systolic (congestive) heart failure
10
11 142.2 Acute on chronic systolic (congestive) heart failure
12 142.3 Unspecified diastolic (congestive) heart failure
13 142.4 Acute diastolic (congestive) heart failure
14 142.5 Chronic diastolic (congestive) heart failure
15 142.6 Acute on chronic diastolic (congestive) heart failure
16 142.8 Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
17 143 Cardiomyopathy is diseases classified elsewhere
18 150.1 Left heart failure
20 150.20 Unspecified systolic (congestive) heart failure

150.21 Acute systolic (congestive) heart failure
21
22 150.22 Chronic systolic (congestive) heart failure
23 150.23 Acute on chronic systolic (congestive) heart failure
24 150.30 Unspecified diastolic (congestive) heart failure
25 150.31 Acute diastolic (congestive) heart failure
26 150.32 Chronic diastolic (congestive) heart failure
3; 150.33 Acute on chronic diastolic (congestive) heart failure
29 150.40 Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
30 150.41 Acute combined systolic (congestive) and diastolic (congestive) heart failure
31 150.42 Chronic combined systolic (congestive) and diastolic (congestive) heart failure
32 150.43 Acute on chronic combined systolic (congestive) and diastolic (congestive) heart failure
33 150.9 Heart failure, unspecified
34
gg ICD-10-CM Secondary Acute Heart Failure with these Admission Codes
37 Code Description
38 100-102 Acute Rheumatic Fever
39 105-109 Chronic Rheumatic Heart Disease
40 110-115 Hypertensive Heart Diseases
j; 120-125 Ischemic Heart Diseases
43 126-128 Pulmonary Heart Disease and Diseases of Pulmonary Circulation
44 130-132 Pericardial Diseases
45 133- Endocardial Diseases

134-139 Nonrheumatic valve disorders
46
47 140-141 Myocarditis
48 144-145 Conduction system Disorders
49 146 Cardiac Arrest
50 ;

147-149 Tachyarrhytmias
g; 170-179 Diseases of arteries, arterioles and capillaries

180-189 Diseases of veins, lymphatic vessels and lymph nodes, not elsewhere classified
53
54 195-199 Other and unspecified disorders of the circulatory system
55
56
57
58
59
60
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BOX 2 Design of the NTHFI-CA involved 4 steps: 1 — using a set of standardised principles (blue box) and their attributes
(green box) we formulated outlines for each performance attribute (final column). CASPA shaped many aspects of design and

implementation attributes; 2 - four basic factors shaped the

broad study outline; 3 — highlights the ethical considerations for

studies in the NT; 4 — broad disease management goals for which performance measures hope to inform. (Ref 30-33)

Principles and Recommendations From the AHA’s Expert Panel on
Disease Management

ACC/AHA Attributes for Satisfactory
Performance Measures (Appendix A/B)

NTHFI-CA

The main goal of disease management should be to improve the
quality of care and patient outcomes.

2. Scientifically derived, peer-reviewed guidelines should be the basis

of all disease management programs. These guidelines should be
evidence based and consensus driven.

3. Disease management programs should help increase adherence to

treatment plans based on the best available evidence.

4. Disease management programs should include consensus-driven

performance measures.

5. All disease management efforts must include ongoing and

scientifically based evaluations, including clinical outcomes.

6. Disease management programs should exist within an integrated

and comprehensive system of care in which the patient—provider
relationship is central.

7. To ensure optimal patient outcomes, disease management

programs should address the complexities of medical comorbidities.

8. Disease management programs should be developed for all

populations and should particularly address members of
underserved or vulnerable populations.

9. Organizations involved in disease management should scrupulously

address potential conflicts of interest.

1. Evidence-based Ref 28-30
2. Interpretable

3. Actionable

Useful in improving
patient outcomes

Measure design 1. Denominator precisely Inclusion/Exclusion
defined
2. Numerator precisely
defined
3. Validity
- Face validity
- Content validity
- Construct validity
4. Reliability
1. Feasibility
- Reasonable effort
- Reasonable cost
- Reasonable time
period for collection

Yes CHF

CASPA

CASPA
Measure CASPA

implementation

Overall assessment Pending

]
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Box 3 Trial Protocol and Study Pathways

NTHFI-CA

Enrolled Excluded

]

Domain 5: Discharge

Domain 1: Baseline 1,2,3,4
A 4
Domain 2: Prehospital Care 1.3
Domain 3: Emergency Care 1,3
l ‘, l
Domain 4: ICU/CCU/HDU Domain 4: Ward Care Domain 4: Interstate
Referral
13 1,2,3,4

Domain 6: Outpatients 1,2,3,4,5
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Box 4 Performance measures within each treatment dimensions divided into mild and moderate or
greater ADHF (Ref 31,32)
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Figure highlights the six domains of care where treatment is delivered. Within each domain specific measures are extracted. This is
highlighted as the five dimensions of care labelled; 1 =care diagnostics, 2 = patient education 3 = treatment and 4= self-management 5 =
monitoring of disease states; are used as broad headings to extract performance within each domain. Adapted from Ref 30-33
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1
2
3 APPENDIX A DEFINITIONS FOR Acute CHF and Stages (Ref 40
g
BNP based definitions not used, as it is not available in the NT for acute use
4
5
6 Clinical Presentation Incidence*  Signs and Symptoms Characteristics
7 1. Elevated systolic blood pressure >50% Usually develop abruptly Predominantly pulmonary (radiographic/clinical) rather than
8 systemic congestion due to rapid fluid redistribution from
9 systemic to pulmonary circulation; many patients have
10 preserved EF
11 2. Normal systolic blood pressure >40% Develop gradually (days Despite high ventricular filling pressure, radiographic
12 or weeks) and are pulmonary congestion may be minimal because of
13 associated with pulmonary vasculature/lymphatics adaptation due to chronic
14 significant systemic elevated left atrial pressures
congestion
15
16 3. Low systolic blood pressure (90 mm  <8% Usually have a low Many of those patients have advanced or end-stage HF
Hg) cardiac output with signs
17 of organ hypoperfusion
18
;—g 4. Cardiogenic shock <1% Rapid onset Primarily complicating acute MI, fulminant myocarditis
21
5. Pulmonary edema <3% Rapid or gradual onset Clinical: severe dyspnea, tachypnea, tachycardia, and
22
hypoxemia, requiring immediate airway intervention
23 Radiographic: present in up to 80% of patients; often not
associated with clinical pulmonary edema
24
25 6. “Flash” pulmonary edema ? Abrupt onset Precipitated by severe systemic hypertension. Uncorrected,
26 respiratory failure and death ensue. Patients are easily
27 treated with vasodilators and diuretics. After blood pressure
normalization and reinstitution of routine medications,
28 patients can be discharged within 24 h
29
30 7. Isolated right HF ? Rapid or gradual onset Not well characterized; there are no epidemiological data
31 (eg, acute cor pulmonale, right ventricular infarct)
32 8. Acute coronary syndromes (25% ? Rapid or gradual onset Many such patients may have signs and symptoms of HF
of patients have signs/ symptoms that resolve after initial therapy or resolution of ischemia
33 of HF)
34
9. Post—cardiac surgery HF ? Rapid or gradual onset Occurring in patients with or without previous ventricular
5
36 dysfunction, often related to worsening diastolic function
37 and volume overload immediately after surgery.
38
39
40
j; STAGE Description
A Patients at high risk for HF but without structural heart disease or symptoms of HF (e.g., patients with hypertension,
43
atherosclerotic disease, diabetes, obesity, and metabolic syndrome or patients using cardiotoxins or with a family history
44 of cardiomyopathy). Such patients have no identified structural or functional abnormalities of the pericardium,
45 myocardium, or cardiac valves and have never shown signs or symptoms of HF.
46 Patients who have developed structural heart disease that is strongly associated with the development of HF (e.g.,
a7 B previous myocardial infarction, LV remodeling including LVH and low EF, or asymptomatic valvular disease) but without
48 signs or symptoms of HF.
49 C Patients with structural disease who have current or prior symptoms of HF (e.g., known structural heart disease and
50 shortness of breath and fatigue, reduced exercise tolerance).
51
52 D Patients with refractory HF requiring specialized interventions (e.g., marked symptoms of HF at rest despite maximal
53 medical therapy—those who are recurrently hospitalized or cannot be safely discharged from the hospital without
specialized interventions).
54
55
56
57
58
59
60
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APPENDIX B Attributes of Performance Indicators (Ref 32)

multiple domains associated domains of diagnosis, patient education,
with the process of treatment, patient self-management, and
medical care (see Figure 1) serial monitoring of success of treatment

Attributes of Selected Measures

Measure Characteristics Relevant Attributes
Useful in improving Interpretable

patient outcomes Actionable

Measure design Denominator precisely defined

Numerator precisely defined
Established types of validity
® Face

e Content

® Construct
Established reliability
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APPENDIX C Choosing Performance Indicators (Ref 32)

Measure Characteristics

Risk adjustment, with carefully selected clinical variables and explicit consideration of demographic characteristics, must
be available to render observations interpretable.

Where possible the population should represent a disease state rather than a procedure applied to a subset of that
population.

New Considerations

Use of exceptions

No. of measures

Feasibility of data collection

Exclusions of patients from the denominator of a performance measure are reasonable and should be broadly grouped into
e medical

® patient

e system-based reasons for why the patient was not eligible

To minimize the number of measures, efforts at creating a national consensus, involving all stakeholders, on measures to
be used for a specified period of time for accountability, pay for performance, and quality-improvement efforts should be
developed.

Although performance measure writing committees should create a full complement of measures for a disease, the NQF
should select only a subset of these for use at any particular time.

The subset should include measures from multiple dimensions of care to facilitate a more complete assessment of quality.

Measures should be retired when new evidence questions the association of those measures with clinically meaningful
outcomes or performance is so high that there is little room for future improvement.

Retired measures should be considered for reassessment in future years.

Data collection should occur prospectively through routine transactions of medical care because retrospective collection of
data is not sustainable.

EMR companies need to create and support export of data using standardized formats so that a greater number of
providers can participate in national quality-assessment programs.

Measures need to be developed in a way that recognizes the longitudinal patient care experience and creates “windows”
for capturing performance that are practical and clinically interpretable.
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Appendix D Heart Failure Disease Management Scoring System (Ref 33)

Table. Heart Failure Di

t Scoring Instrument

Intervantion
Catagory

Foints to be Assigned

Comment/Rationale

Recipiant

Intervention

content
Education and
counsealing
aimed at
suUpporting
self-care

Medication
management

Social support
Feer support

Surveillance by
provider
Remote
monitoring

Delivary
persanneal

Method of
communication

1=Provider alone

Z=Patient alona

I=Fatient with some inclusion of caregiver
4=Patient with a caregiver who is central to the
intenrention

O=Mo mention of education

1=Focus solely on importance of freatment adhereance
Z=Focus on treatment adherance including some creative
methods of improving adherence

3=Focus on surveillance but no mention of actions to be
taken in response to symptoms (eg, no flexdble diuretic
managem ent)

4=Emphasis on surveillance, management, and
avaluation of symptoms in addifion to treatment
adherence

O=HMo mention of medication regimen

1==%ome mention of medications (eg, importance of
medication compliance) but not an active part of the
intervention. Mo attempt to intervene with provider to get
patients on an evidence-based medication regimen
Z=FEwvidence-based medication regimen advocated but no
follow-up with patient or provider to monitor the
suggestion

I=Medcation regimen monitored, attempt made to get
the patient on evidence-baszsed medications, with follow-up
monitoring done with patient or provider

O=Mo mention of a peer support intervention

1=Feer support mentionad but not integral to intersention
Z=FPeer support integral component of intervention

O=Ho uze of remote monitoring or telehealth
1=Remote monitoring is used in conjunction with other
interientions that form the main intervention used
Z=Telehealth is essential component of intenrention

1==5Single generalist provider (eg, physician, nurse,
phammacist)
Z2==2ingle HF expert provider (eg, physician, nurse,
phammacist)

I=Multidisciplinary intermention

4=Multidisciplinary intervention provided in an integrated,
choreographed manner

1=Mechanized via intemeat or telaphone
Z2="Person-to-person by telephone

3=Face-to-face, individual, or in a group

4=Combined: Face-to-face at least once alone or in a
group with individual telephone calls in betweasn mestings

Most interventions focus on the patient; yet, coding scheme recognizes
that some interventions are aimed at improving provider behawior (e,
systam intervention aimed at evidence-based care). Most points are
given to interventions that focus on the patient but also include
caregivers because an engaged family member act as 2nd set of eyes
and memory support, which can deter hospitalization. Thus: 2 points
assigned if focus was on patient alons; 3 pointz if there iz some
inclusion of the caregiver, 4 points if inclusion of the caregiver was a
major componaent of the intervention

Interventions are derived from Krumholz et al ® with point allocations
assigned 1o reflect current literature that suggests these interventions
are not comparable in efficacy. Individualized patient education and
counseling is essential because patients must be aengaged in the
procass of self-care and helpad to lsarm how to make decision about
managing their HE. Howewer, true self-care is more than treatment
adherence.

Fatients on optimal, evidence-hased therapies are significantly less
likely to have acute exacerbations and hospital admissions.

Peer support interventions not used commonly but when used they
appear to improve perceived support rather than self-care. Support has
been conceptualized as a moderator of the relationship between
intervention and outcome

Remote monitoring is distinguished from other methods of
communication. YWideo monitoring may become a common method of
communication. For now, remote monitoring is conceptualized as
method of engaging patients in process of learning self-care by active
engagement.

Generalist: Provider specifically noted fo not have training in heart
failure

Multidi sciplinary interventions: Multidisciplinary team involved with all
or most patients

Integratedichoreographed multidisciplinary intervention: Provided by
multiple disciplines in collaboration; provided in an HF clinic with
policiesfprotocols specified for HF care

Optimal mix of program delivery personnel is not known, thus assigned
points are hypothesized in this study

Most interventions involie combined individual approach with
telephonefface-to-face contact Points should be assigned based on
predominant method of communication The method of communication
wvaries widely within individual HF disease management programs,
making it difficult to judge how the method influences cutcomes. Thus,
assigned points are hypothesized in this study

Table. Continued

Foints to be Assigned

Comment/Rationale

Intensity and

com plexity

Duration

Complexty

Ervironment

1=Low: single contact with little or no follow-up
e=Moderate: =1 but <=4 andfor infrequent contact ar
contacts of short duration

I=High: multiple contacts of significant duration

1=Hospital: Inpatient only
Z=Clinicfoutpatient setting
F=Home-basead

4=Combination of settings

Some literaiure suggesis that more intense, complex, and lengthy
interventionz are associated with better outcomes, though =imple
interventions have also been effective. Two categonses were creatsd to
capture this item: Duration and complexity.

Complexity is judged on frequency of content and duration of
wvisits/calls. Assigned points ars hypothesized in this study

Krumholz et alf note that it is not yet clear which ervironm ental
factors are azzociated with success. Thus assigned points are
hypothesized in this study. Many interventions are provided in a more
than 1 setting, and scoring sndeavors to capture these combinations

Mote: Al available sources describing the intervention should be used to ascribe scores
Reprintad from Krumholz et als with parmission from Lippincott Williams & Wilkins. Copyright 2006, American Heart Association
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Appendix E Model of ACE-I Titration in OPTIMIZE-HF (Ref 34)

0
1
2
13
14
15
16
17
18
19
20 ACE! therapy, infiatio or contraindicali
21 re-allempled on an outpatiant + Cardiogenic or olher forms of shack
22 /— basis after clinical sabilty Systolc:blood pressure <80 mm Hy

is uslablished {for 80-85 mm Hg, use clinical judgment)
23 Titration Hyperkalemia that is uncorrectable
24 The use 15 ganerally fncreased at intervals delermined + 5Cr>3.0myldL
25 by BP and ren funclion. Palients may be rapidly upfieled Bileteral renal arery stanasis

26 during hospializalion. In patients with borderfine renal funclion Pregnancy

and BP, the titration steps may occur more * resa sontsndcalons et urde he 3 JCAHO) bt e
27 slowly, aking place on the frst or second cufpationtvisi i e HLE g ook e s rd
28

29 "=--...___,__.‘:-f’ . Confinuing ACEL on Admission
20 Palients hospialized wilh docompensaled HF
31 " already lrealed wilh ACEI therapy prior to
Agent Initiation Dosage  Titration Steps Target Dosage Rosplaizsion should coninge on ACE | therapy
32 Caplopi 6,25 my i 125,25 mg g 50 mg i as long as they are not n cardiogenic shack
33 Enalapil 25 1g big § my bid 2,5-20 mg tid or significantly deteriorating renal failure
34 Lisin_op{ﬂ 5mg gd 5,10mg gd 5-40 mg qd
35 Ranipiil 25mg bid 2.5mg bid 5mg bid
Quinapri 5 mg bid 10 mg bid 10-20 mg bid
36 Fosinapri 10mgad 5,10, 20 mg gd 20-40mg qd

37 *In palients who cannot achiave target dosagas f the ACE, the highes dase toloatod should be mainfaiod fequire having ACE|
38 ¥ discontinued or reduced

39 . 1 \_//
20 In-Patient Monitoring | In-patient/Out-patient Monitaring ]
[ [ ]

41

42 Blood Pressure Labs Symploms Review Concomitant Meds
« Should be monitored per standard fouting Monitor K+ + Most hear fallure

43 + Nolify physiclan if patient develops Monitor renal function fents will not

44
45
46
47
48
49
50
51
52
53
54
55
56
57
gg Appendix F Model of Beta- Blocker Titration in OPTIMIZE-HF (Ref 34)
60
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Basis g 9 ookt
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APPENDIX H: The Flinders ProgramTM for Chronic Condition Management
Information Paper - SUMMARY (Ref 45)

The Principles of Self-
management

1. Have knowledge of their
condition

2. Follow a treatment plan (care
plan) agreed with their health
professionals

3. Actively share in decision
making with health
professionals

4. Monitor and manage signs and
symptoms of their condition

5. Manage the impact of the
condition on their physical,
emotional and social life

6. Adopt lifestyles that promote
health

7. Have confidence, access and
the ability to use support

Aim of the Flinders ProgramTM

1. Improves the partnership
between the client and health
professional(s)

2. Collaboratively identifies
problems and therefore better
(i.e. more successfully) targets
interventions

3. Is a motivational process for
the client and leads to
sustained behaviour change

4. Allows measurement over time
and tracks change

5. Has a predictive ability, i.e.
improvements in self-
management behaviour as
measured by the PIH scale,
relate to improved health

Assessment Tools
Goals

1. Partners in Health Scale
2. Cue and Response interview
3. Problems and Goals

Assessment

e |dentification of Issues

e Formation of an individualised
Care Plan

e Monitoring and reviewing

services. outcomes.
PIH C&R Problem and Goals (P&G)
Assessment
e Knowledge of condition e The C&R process uses a - The Problems and Goals
¢ Knowledge of treatment series of open-ended assessment is another tool that
e Ability to take medication questions or cues to explore can be used as an adjunct to the
e Ability to share in decisions the patient’s responses to the PIH and C&R process or as a
e Ability to arrange appointments PIH Scale in more depth. E.g. stand-alone assessment.
e Ability to attend appointments
e Understanding of monitoring ¢ Knowledge of Treatment Notes: The health worker may well

and recording

Ability to monitor and record

e Understanding of symptom
management

¢ Ability to manage symptoms

o Ability to manage the physical
impact

o Ability to manage the social
impact

e Ability to manage the emotional
impact

e Progress towards a healthy
lifestyle

o Ability to know and navigate the
health system

- What can you tell me about
your treatment?

- What other treatment options
including alternative therapies
do you know about?

- What does your family/carer
understand about your
treatment?

e Sharing in Decisions
- Does your doctor/health
worker listen to you?
- How involved to you feel in
making decisions about your
health?

e Healthy Lifestyle
- What are you doing to stay
healthy as possible?
- What things to you do that
could make your health

see one of these issues as the main or
biggest problem for the client. The
client may see the same thing as their
biggest problem but they may see
something else as having a far greater
impact. For example, the clinician
might think that the way the client uses
their medication is the biggest
problem, however the client may think
their biggest problem is the demands
the family places on them, perhaps
they are caring for grandchildren
everyday and have little time for
themselves.

As well as defining the problem from
the client’s perspective, this
assessment also clearly identifies a
goal or goals that the client can work
towards
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Abstract

Introduction: Congestive Heart failure is a significant cause of morbidity and mortality in Australia. Accurate
data for the Northern Territory and Indigenous Australians is not presently available. The economic burden of this
chronic cardiovascular disease is felt by all funding bodies and it still remains unclear what impact current
measures have on preventing the ongoing disease burden and how much of this filters down to more remote
areas. Clear differentials also exist in rural areas including a larger Indigenous community, greater disease
burden, differing aetiologies for heart failure as well as service and infrastructure discrepancies. It is becoming
increasingly clear that urban solutions will not affect regional outcomes. To understand regional issues relevant to
heart failure management, an understanding of the key performance indicators in that setting is critical.

Methods and Analysis: The Northern Territory Heart Failure Initiative — Clinical Audit (NTHFI-CA), is a
prospective registry of acute heart failure admissions over a 12 month period across the 2 main Northern
Territory tertiary hospitals. The study collects information across 6 domains and 5 dimensions of health care. The
study aims to set in place an evidenced and reproducible audit system for heart failure and inform the developing
heart failure disease management programme. The outcomes it is hoped will assist the development of solutions
to narrow the outcomes divide between remote and urban Australia and between Indigenous and Non-
Indigenous Australians, should they exist. A combination of descriptive statistics and mixed effects modelling will
be used to analyse data.

Ethics and Dissemination: This study has been approved by respective ethics committees of both the admitting
institutions. All participants will be provided a written informed consent which will be completed prior to enrolment
in the study. The study results will be disseminated through local and international health conferences and peer

reviewed manuscripts.
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Introduction

The congestive heart failure (CHF) syndrome is the leading cause for admissions and is in the top three causes
for mortality in the Western World. It is associated with significant morbidity, impacts on individual’s quality of life
and through the necessity of frequent medical and allied health interventions, prescription of pharmacological
agents and recurrent hospitalizations, is a source of stress on health resources. Guidelines based care improves
outcomes but challenges exist in implementation. Neglecting this resource intensive investment leads to poor
outcomes and so the cycle perpetuates. CHF is speculated, as no accurate prospective data is available, to be
higher in the Northern Territory (NT) and among Indigenous Australians. The recent Central Australian
Secondary Prevention of Acute Coronary Syndromes (CASPA) study highlighted a significant burden of CHF,
greater among the Indigenous communities’, confirming earlier studies of under representation nationallyz. These
works have highlighted several key indicators relevant for the NT™®:

1) There is a high burden of CHF that cannot be explained by traditional risk factors alone. Among the
Indigenous population, given that social factors influence the risk of CHF the excess in mortality is most
likely to be multifactorial in origin, and have its foundations in the economic, social, physiological,
psychological and educational disadvantages1.

2) There appears a greater burden of CHF related to rheumatic and non-ischemic aetiology, which is
reversible and has a better prognosis when treatment is delivered or preventive measures enforced 2614,

3) There appears a greater burden of CHF with co-morbidities among Indigenous clients, which requires
greater resources to deliver comprehensive care?.

4) There are significant barriers and differentials in access to appropriate, acceptable and evidence based
medical care and preventative measures for Indigenous and remote clients. New delivery methods are
important as CHF can largely be delivered as community based care™?®,

5) There is significant delay in presentation and receipt of acute care during periods of decompensation and
for geographical and other reasons delay of definitive therapies or procedureszs’zﬁ.

6) There is poor uptake of post-discharge services such as cardiac rehabilitation and at present unknown
demographics that will assist implementation of remote allied health or technological based solutions™.

7) Unique geography - the NT consists of a vast area with 2 major public hospitals in Alice Springs and
Darwin servicing 230,000 clients, approximately 70% live within the urban proximity. Specialist services
reside at the tertiary hospitals with satellite district hospitals in several smaller townships supporting a
small number of visiting specialists. Service planning must take this into account™'®.

8) External validity - adherence to guidelines early in hospital admission can improve outcomes, however
not all groups meet trial conditions in remote areas nor are trial conditions for dosing strategies
reproducible ®. A consensus on therapeutics strategies is needed.

Lack of accurate prospective data for the listed points makes it difficult to accurately develop a tailored, yet

comprehensive HF program. Developing tools to gather evidence require adhering to standards for validity and

reproducibility, which are also lacking. This study is focused on understanding the current evidence base for
quantifying health care systems and informing the design of diagnostic and management clinical audits that
would form the backbone for the direction of CHF disease management systems within a NT context. We thus
propose to study the quality and outcomes of care for patients admitted with acute decompensated heart failure

(ADHF). We aim to develop key clinical and process of care performance indicators (KPI) and translate these

findings for improved service delivery if and where deficiencies are highlighted. This paper describes the rationale

for the NTHFI-CA design.
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Methods

Aims and Scientific Hypotheses

The NTHFI-CA survey was designed with 4 major objectives: Firstly to develop validated and reproducible key
clinical and process of care indicators (KPI) for the comprehensive measurement of quality of care and outcomes
for clients admitted with ADHF. In this we aim to measure for the clients, the proportion meeting standardised
clinical outcomes, process outcomes and defined targets of secondary prevention and compare by age, ethnicity,
sex and place of usual residence. For the health system, identify failures of the health care system in relation to
timely acute care and to the provision of secondary CHF care, particularly for indigenous and remote clients;
Secondly to develop a system of data collection and reporting, that can be used for ongoing quality assessment
and improvement across the care continuum; Thirdly, the results of the first two objectives are hoped will help
tailor a pilot intervention study similar to the ongoing nurse led intervention developed around the CASPA-ACS
study findings; Fourthly to accumulate sufficient epidemiology and implementation focused information to steer
future action in the provision, monitoring and development of guidelines based quality CHF care for rural, urban,
Indigenous and Non Indigenous clients. We hypothesize that patients presenting with ADHF are expected to
have: a disproportionate representation of Indigenous clients with advanced systolic impairment; excess of
alcohol, ischemic or rheumatic aetiology; greater co-morbidities in diabetes, hypertension, lipid abnormalities
and/or renal insufficiency, and with other non cardiac co-morbidities; delayed presentations for Indigenous and
remote clients; We hypothesize that treatment for Indigenous and remote clients: are likely suboptimal for the
stage of HF; have fewer clinical interventions and support compared to their urban counterparts; are less likely to
receive novel therapeutic options or enrolled in multicentre trials; are more likely to have their HF managed

without regular cardiology specialist input.

Projected Outcomes

We anticipate several outcomes from this work: Firstly, identification of the points of weaknesses in the hospital
and community health centre systems that impact on both urban, rural, indigenous and non-indigenous clients
and hopefully lead to the development of focused service improvement models across this care continuum;
Secondly, to link with a number of collaborative research projects assessing barriers to care for indigenous
clients suffering with heart diseases; Thirdly, lead to the development of ongoing and sustainable quality
improvement practices and monitoring within hospital and PHC services across the region; Fourthly, help
develop, trial and implement standardised medical discharge summaries and care plans during hospital stay and
following discharge; Fifthly, explore the potential contribution of poor systems of care to the high level of iliness
faced by Indigenous people; and Finally, assessment of the potential barriers that may exist for primary and
secondary prevention for CHF. These goals should initially drive improved service delivery and subsequently
provide a baseline for evaluating ongoing service outcomes on which to base future acute and preventive
program development and inform the development of alternative models of secondary prevention for NT clients
with CHF.

Protocol

The project is made up of two specific stages. Stage 1 is the collaborative development of suitable KPI covering

both process and outcome measures across the continuum of care and Stage 2, involves 2 phases, is the
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development of appropriate, feasible data collection tools and their subsequent measurement in both hospital

and primary health care settings.
The Development of Appropriate Clinical Indicators (Stage 1)

We conducted an extensive literature review with key words “heart failure or acute heart failure or chronic heart
failure or congestive heart failure”; and “database or study design or study rationale or registry”; and “Data
Collection/ or Quality Indicators, Health Care/ or Management Audit/ or performance indicators.mp or Healthcare
Disparities/Quality Assurance, Health Care/ or Quality of Health Care/ or Quality Indicators, Health Care/ or
quality of care indicators.mp or "Outcome and Process Assessment (Health Care)"/ or process of care.mp”.
Published and established existing KPI for measuring the quality and outcomes of care for patients experiencing
ADHF were collated”"* ! The CASPA study KPI was used as a template. Within 6 domains and 5 dimensions
of care KPI were added or rested on this template using the ACC/AHA attributes of performance measures®.
Addition or removal required consensus of the principal investigator and one co-investigator. Uniform agreement
by all co-investigators was required for accepting the final measures (Box 1 and 2). Acute Coronary Syndrome,
(as an aetiology for ischemic cardiomyopathies or aggravator of existing cardiomyopathies) and KPI that were

deemed not to add any additional benefit on what was already known from CASPA were also rested.
Study Design and Registry (Stage 2)

The NTHFI-CA registry is a prospective observational cohort study designed to examine the performance of
health systems in relation to the acute management and secondary prevention of ADHF in patients admitted to
two regional hospitals in the NT, Royal Darwin Hospital (RDH) and Alice Springs Hospital ASH) commencing
September 2013 and followed for 12 months ending September 2015. Performance will be measured against
currently available evidence based guidelines for the treatment and secondary prevention CHF*7-10-12,30.34-39.
Data collected will enter NTHFI-CA study registry located at Baker IDI Heart and Diabetes Institute, Alice Springs.
All documentation relating to study participants will be treated in accordance with National Statement of Ethical

Conduct in Human Research*?.

Eligibility Criteria: Patients admitted to either hospital with the diagnosis of HF (ICD-10CM 142.0-142.8,143.0,
150.0-150.9) will be eligible for the prospective case note audit. The subjects will also be drawn from in-patients
who develop acute symptoms whilst in hospital for other reasons. Further assessment will also involve the
generation of lists ICD CM 100-102, 105-109, 110-115, 120-128, 130-141, 144-149, 170-189, 195-199 (complicated with
acute heart failure) for cross checking of initial coding and recording of outcome variables. Subjects will be
considered eligible if the review of medical records demonstrates that they in fact have suffered an ADHF based
on ACC/AHA and National Health Data Dictionary standardised definitions

Exclusion Criteria: Patients will be excluded if they die within 24 hours of admission or do not usually reside
within either region or whom no follow-up data can be obtained, however, these clients will still provide baseline
incidence data. Cases that do not fulfil the case definition of ADHF on review of the notes will also be excluded,

and recorded but will not form baseline data.
Population/Recruitment of Subjects: A dedicated research assistant will recruit consecutive patients who present

acutely to either hospital or transferred from remote indigenous communities from the emergency clinical screen

and medical admission lists for. Of these, clients who are Aboriginal, are non-Aboriginal, have a documented
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urban residence and reside in remote communities with will be followed. The subjects will also be drawn from in-
patients who develop acute symptoms whilst in hospital for other reasons. Flyers will be posted in emergency,
wards, intensive care and a brief presentation made to the medical and nursing staff at relevant units. Referrals
from hospital staff in this form will be a secondary recruitment strategy. For retrospective audit lists of individuals
will be generated through hospital separation and CCU admissions data for the years 2011 and 2012. The

approved research assistant in each site will perform this. An independent physician will review uncertain cases.

Data Collection and Storage: Data will be collected on a standardised case note extraction form developed during
phase one of the project. Information will be accessed through multiple sources including hospital records,
primary health care clinic records, specialist databases, and record systems maintained by visiting district
medical officers. The period of interest for data collection will be 0-12 months after discharge following
documented ADHF. Data definitions will be standardised and widely accepted case and outcome definitions as
outlined in the ACC Clinical Data Standards'®'>*>*8_ All cases that demonstrate ambiguity in data definitions or
outcome data will initially be discussed with site investigator, if ambiguity persists, the principal investigator and a

locally convened panel of the research team will review, and consensus sought.

Measurement of Performance: Phase 1 involves prospectively auditing admitted clients hospital records. Phase 2
involves further assessment of performance and will involve the auditing of client records held at remote
community health centres, urban primary health care centres, specialists’ records, hospital records, outpatient
and cardiac rehabilitation files. Files are coded and stored by 3 health providers, NT Department of Health and
Community Services (DHCS - ASH/RDH), Primary health care records (PHC) and NT Cardiac Services Pty Ltd.
NT DHCS hospital separation data, hospital records coding and storage of data follows a nationwide format. PHC
records will also be accessed to complete the secondary prevention and follow-up components of the audit and is
subject to variability. NT Cardiac, main provider of cardiac diagnostics and outpatient care, databases and
coronary intervention information systems holds a range of clinical and cardiac investigation/intervention
(angiography, coronary stenting, echocardiography, stress testing) information. This information will be used to
complete the data collection sheet for each patient file. Denominator and numerator values for KPI will be based
on standardised values from ACC/AHA guidelines, local laboratory specification for biochemical tests and
Australian accrediting bodies for invasive and non-invasive investigations. Overall performance will be compared
to the National benchmark for CHF outcomes. As this is subject to change the broad principals will include
CSANZ, Heart Foundation and locally published studies that involve a public tertiary HF referral centre from any
of the 6 states in Australia. We will also seek the opinion of several local leading HF clinicians should there be

issues standardising these benchmarks.

Participant Follow-up: Clients will be followed up to determine subsequent hospitalization, major medical events
and interventions. Similar ICD codes for acute CHF will be used for screening Information at 1, 6 and 12 months.
Data extraction will include a combination of case notes review, medical databases, contact with PHC and clients

directly. Consent for this will be obtained during the initial recruitment.

End Points: The main indicators we are measuring cover a range of domains across the spectrum of care for
people with ADHF. In brief variables include:
e Baseline
- Demographics: Age, sex, usual place of residence, ethnicity;
- Background: Past medical history of CHF and treatments, known risk factors and co morbidities;

- Symptom onset: Time, nature, location, first point of contact with PHC, delay times to care.
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e Pre-Hospital Management: Appropriate medical/paramedical assessment, provision of pre-hospital
nitrates, diuretics, ventilation and analgesia;

o Emergency Department: presentation, delays, biochemistry, investigations (CXR, ECG,
echocardiography), therapeutics (assisted ventilation, IV nitrates or diuretics); risk stratification.

e Admission Details: clinical examination, investigations, management, complications during admission,
performance of phase | rehabilitation;

e Discharge: Discharge diagnosis, discharge status, medication regime, referral to phase Il cardiac
rehabilitation, discharge planning and referral to primary health care provider;

¢  OQutpatients:

- Cardiac rehabilitation: Attendance and completion of cardiac rehabilitation.

- Secondary Prevention: risk factor modification, care plan, cardiac education received,
measurement of and achievements of specified target goals for HF and prevention of risk factors
related to aetiology (eg CVD i.e. smoking cessation, lipid control, BP control), complications.

- Self- Management.

- Depression - PHQ9.

- Outcomes: re-admission, major cardiovascular and non-cardiovascular events, mortality.

- IT and Telecommunications: availability, access and type of mobile phone and Internet platforms.

Special Ethical Consideration and Adverse Events: Cultural and religious issues surrounding confidentiality and
storage of human tissue are of significant importance for Indigenous clients. The NT is also host to a diverse
multiethnic population. We have thus chosen not to store samples for future use. We have sought specific
support from key Indigenous Community groups, NT-DHCS, Cardiac Services, Remote and Primary Health
Services, Independent Health Services and Indigenous Health Services, in advance. As primarily a hospital and
clinic file audit, this proposal does not directly broach the issues of reciprocity, respect, equality, responsibility,
survival and protection, which are critical in Indigenous research, confirmation of which was obtained through the

ethics submission. We do not anticipate any other adverse events. We have received full ethics approval to

conduct the study by Central Australia and Top End Human Research Committees.

Training and Standardization

This project requires access to data housed and maintained by NT DHCS and NT Cardiac Services. Hospital
Separation Data, Hospital Records and PHC Records will be sought from NT DHCS and will be arranged through
PI's in Darwin. In the event that PHC records are housed within independent services (non-DHCS clinics)
appropriate consultation will be undertaken as requested by the independent services themselves. Formalised
consent processes as directed by Independent services will be followed. If they wish to perform the audit
themselves, as a training and quality assurance process, appropriate training and support will be provided by the
research team. All staff recording information will be briefed by training staff from the CASPA study and undergo
education in variability or data recording, ambiguous data and differing case records, ICD-10 classification,
ACC/AHA guidelines for KP1? and NHMRC good clinical practice as the minimum requirement. Addressing

ambiguity has been discussed under data collection and storage.
Expected Sample Size

On the basis of generated hospital separation and CCU statistics, 2009, for ASH of 113 and RDH of 450 patients,
the sample population will be approximately 150 patients with ADHF at ASH and 500 matched at RDH (27) in the
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time period 2009. Of the ASH separations, 99 (88%) are identified as being indigenous. The matched (ethnicity
and gender) RDH sample extrapolates to 180 (40%), Aboriginal clients in phase Il. As data will be collected on
three separate occasions for each patient, a robust dataset is expected to identify any significant associations
between predictors and patient outcomes. Findings from this investigation will also inform the development of

more testable hypotheses in future studies and appropriate sample sizes.
Statistical considerations

All generated data will be entered into and analysed with SPSS v 11.5. Initial data analysis will be conducted to
assess for data quality including allowable ranges, data structure and errors. Descriptive statistics for baseline
participant characteristics, diagnostics and therapeutics within highlighted domains will be calculated and
presented as means (standard deviation), interquartile range (IQR) for continuous data and count (percent) for
categorical data. Univariate between group analyses will be performed using t tests for continuous variables, and
x2 tests of association for categorical variables. For study outcome measures, a Type 1 error rate o alpha=0.05
will be used to test for statistical significance. A generalised mixed-effects model approach will be used in the
analysis of repeated measures for continuous and categorical outcomes. Mixed-effects models take into account
the inter-individual differences in intra-individual change with repeated responses and use all the available data
on each subject. Mixed models are also unaffected by randomly missing data and therefore do not require
imputation methods*. The model building strategy will include fitting nested models by sequentially adding
blocks of predictor variables: socio-demographics, co-morbid disorders and factors related to health service
interventions. Interaction terms that are considered to be potentially important from a clinical perspective will be
tested and remain in final models if significant. Predicted estimates of outcomes at each time point will be
calculated using fitted models of the data in order to examine patterns of individual change. To interpret effect

sizes and precision for categorical outcomes, odds ratios and confidence intervals will be calculated.
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Discussion

The NTHFI-CA represents one of a few opportunities offered for longitudinal studies designed to extract data that
informs service development. Information gathered has to be relevant for current and future needs. It is difficult to
determine service factors beyond 5 yearly intervals. To compensate for this, there have been measures taken to
set infrastructure and standardise protocols to facilitate episodic updates in information as well as ensuring
reproducibility of study design and implementation. With the actual study design a series of steps were taken.
The first step was establishing basic principles for defining the disease (Box 1, Appendix A). The second step
involved standardising principles for attributes in KPI i.e. care dimensions (Box 2.1, Appendix B & C) and the
study care domains to be tested, in this case 6 (Box 2.2). The third step involved addressing the broad NT health
goals and research conduct in Indigenous population to steer implementation within 5 key priorities (Box 2.3).
The fourth step is design of disease management systems in the NT context from the available evidence (Box

2.4, Appendix D). The specific details are explored.

The ACC/AHA has released several position statements to standardise the process of developing, assessing,
implementing performance measures and disease management systems3°'33. From this consensus driven
platform, we identified the target disease, population and explored standardised measures that inform the
observation for the required time period. The NTHFI-CA is defined for all stages and causes of CHF, for NT
resident population who receive care within 6 domains of treatment. This broad definition partly relates to
uncertainties on actual CHF demographics, and as the yearly admission are unlikely to exceed 500, will not lead
to significant difficulties in enrolment. To determine the performance measures we again explored the position
statement. The authors rated 27 potential measures on 13 dimensions using a 5-point Likert scales®. If a KPI
received full committee support with a score of at least 3, it was advanced. The process concluded with 7
inpatient and 12 outpatients’ measures. These KPI informed five dimensions of care encompassing; diagnostics,
patient education (including prognosis and aetiology), treatment, and self-management (for inpatient and
outpatient) and monitoring of disease status (for outpatients only)32. This statement did not however focus on
outcomes as the design was shaped to assist physicians improve care. We have included outcomes, as this is
the strongest indicator for funding for vulnerable groups beyond the conventional block funding models. To

determine the final KPI several additional points were considered:

I Existing Studies: Several recent databases stand as land mark achievements in HF epidemiology and
have confirmed clinical understanding of evidence base and positive outcomes'®'#*%%44 |nterestingly

Krumholz etal®’

pointed out a disparity between what is conventionally accepted evidence and its
generalisabilty. This is particularly so for the NT where there are significant non-traditional factors that
impact on the delivery of evidence based care and affect outcomes. While it would be unreasonable to
propose reconducting large CHF studies to incorporate an increasingly diverse group of patients we
have come to realise that at the heart of these matters is developing an intrinsic understanding of the
underlying regional demographic differences and service delivery dynamics to be able to formulate
informed decisions in implementing the necessary measures, be they simple or more complex.
Developing the necessary KPI in these settings is a challenge as there is a divide between perceived
optimal care and, realistic and deliverable care that is in fact optimal for the region. From this it was
evident that some measures needed to be rested (e.g. treatment optimization) and others added (e.g.

the dimension of technology).
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Il NT Experience: The CASPA study was ground breaking in the sense that it allowed for the first time
exploration of ACS/cardiovascular KPI in Central Australia. The list was formulated from an extensive
search of available national and international clinical guidelines, national health priority area indicators
and reports and with reference to National Health Performance Committee guidelines and further
augmented by performance measures used in published quality improvement projects. 3 priorities -
process of care, target achievement and outcome indicators for the treatment and prevention were
generated. This list underwent scrutiny by 60 key stakeholders, key external content experts and the
research team through mailed questionnaires and a workshop convened in Alice Springs. Each
stakeholder was asked to grade each potential indicator according to a number of criteria: Strength of
evidence; feasibility of measurement; plausibility of effects from quality improvement; impact on
outcomes; and an assessment of the overall utility of the measure. Results were collated and analysed
for each indicator (overall grading) and for each of the five criteria across each indicator. Indicators that
were graded as high priority, frequently recorded, very plausible and will have a large impact or better
were included in the final list (average score on grading scale 2 4.0). Indicators that demonstrate an
across criteria grade of less than 4, but was assessed by key stakeholders as a high or essential priority
within the overall (utility) rating, were scrutinised by the project team and included as decided by
consensus. Data specifications were then developed according to internationally standardised
definitions. Subsequent data collection tools were developed and piloted in a number of hospital and
PHC records (n=20) and implemented. The spill over knowledge assisted greatly in the NTHFI-CA

design.

Combining this local and international experience, with the standardized ACC position32, a conceptual framework
KPI reflecting 6 critical domains for treatment delivery and 5 principal dimensions of care evolved (Box 2). All
these well established performance measures were individually scrutinised and included or rested. Level of
evidence was the predominant scrutinizing theme in the second phase. The less validated ‘local knowledge’ and
NT health priorities were additional considerations. Study investigators made the decisions on these. Several less
well established indicators were included through recent understanding and development of self-management
and IT based solutions®. In direct contrast to intervention themed databases®* focus on specifics in the

treatment dimension was given a lower priority (see appendix E, F). Box 4 describes this in greater detail.

Further rationale for specific KPI inclusion or exclusion are as follows: Domain 1: Demographics are at the heart
of this study. Validated KPI derived from CASPA were used to extract race, culture, language and support
networks; further expansion was made in the dimension of HF aetiology with emphasis on ischemic, hypertensive
as well as rheumatic and alcohol induced causes. Data on tertiary referral centres were collected, as there were
2 main cardiac surgical referral hospitals. Decision referral patterns vary with the treating physician practices as
well as waiting list and urgency. It is established that decisions on percutaneous or surgical revascularisation and
valvular restoration or replacement differs at these sites on physician, group consensus and expertise at the
respective sites. Details on primary care physician, pharmacy, residence and principal next of kin were deemed
important as local and ethnicity were deemed factors in service uptake and delivery. Furthermore access to
primary care could determine - admission, readmission burden and early measures to prevent deterioration;
Domain 2 -5: A comprehensive past medical history of all systems were included to establish the overall need for
chronic medical service needs and factors preventing use or uptake of HF pharmacology, cardiac rehabilitation or
referral for invasive management. Biochemistry details were included to establish pattern of establishing HF
aetiology and outpatient risk for adverse events. Methods for estimating eGFR was obtained as much recent

work raises validity of estimated measures with illness and demographics, which subsequently alter prescribing
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practices and outcomes "4 KPI for depression were expanded as a high burden was noted in CASPA, this
also being a significant factor in many dimensions of self-care and compliance. In hospital, discharge and
outpatient indicators were designed to reflect potential blocks to maximising proven pharmacological prescription
and access to cardiac rehabilitation, at the core of these were reasons for non-prescription or sub-therapeutic
prescription. The actual specifics on medication titration across all domains were rested. It is noted that care and
resources are needed to titrate many variables in CHF care, for e.g. B3 and ACE-I (Appendix E &F). This
information can be extrapolated from frequency of contact with medical practitioner and central pharmacy
prescription slips. Appropriate early therapeutics - to prevent further heart muscle damage, good symptom relief
and minimising iatrogenic adverse effects such as renal dysfunction and electrolyte derangements is within the
control of the health systems and builds client confidence, and is considered vital, this dimension was included.
Domain 6: Overall we felt, in the community, that the greatest value in the performance measures related to 2
critical aspects - impacts on the overall health system (strain and morale) and contributors to poor outcomes
(client and non-client). Post hospital access to services and blocks to referrals (non client) and self-management
(client) are factors related to efficiency, planning and client education. Investment in these dimensions would not

increase strain on resources, with potential benefit.

Data collection instrument was via Case Report Forms (CRF) designed for a combination of retrospective and
prospective audit from combination of several studies CASPA and WHICH. The Baker IDI, Flinders University,
and SAHMRI have extensive track record in electronic CRF. This was greatly beneficial and reduced challenges
faced for stage 2. At present much research work is conducted through the Menzies School of Health Research.
As part of this initiative we have began the process of developing dedicated office to conduct studies across the
cardiac and renal axis. Part of this also involved staff training in good clinical practice and transfer of knowledge

form partners to stand as an independent entity*.

Indigenous health in the NT requires special focus. Australia has seen the first Indigenous premier in 2013 and a
measured but controversial statement of removing the Indigenous ministerial portfolio was “there are numerous
ministers for many areas and one for all Indigenous affairs”. Current sentiments that move away from race based
programs are encouraged but with caution. We clarify that out approach does not target any specific communities
but is based on needs. It is unfortunate that disadvantaged communities are also marginalised in large studies
partly for language, cultural and perceived compliance issues. In this case the Indigenous community represent a
significant group in Australian society who have despairingly worse outcomes. The desire to preserve ones
traditional culture in an ever modernising world proves huge challenges for these communities and health
systems. Poor understanding could lead to stereotyping that could brand some behaviour as recalcitrant, adding
to the vicious circle. Respecting these beliefs and tailoring care in lieu of these factors we were able to advance
the CASPA study. This was done through acknowledgement as several sensitive areas in the ethics application;
Equality - The overarching aims of the research project is based within a framework driven by questions of
equality in the provision of health care across the continuum for all patients regardless of ethnicity, gender or age,
and one based on need as demonstrated by clinical determinants; Survival and Protection - We also recognise
that chronic disease research and epidemiology has tended to contribute to deficit approaches to individual

pathology; that is disease is due to bad behaviour. Less focus has been afforded the potential successes and

* Information on our partners and expertise can be found on the web or via corresponding author.
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failures in health systems, as contributors to differential outcomes for populations based on ethnicity; Respect -
‘We feel that information generated within this project and the processes developed have the potential to
contribute to community directed health service redevelopment and quality improvement activities; Reciprocity -
We feel that this work may identify failures in health systems and therefore identify obligations that are being
unmet by systems themselves; Responsibility - Re-framing the gaze of health inequality, from individual focused
deficits to system failures stands as the key principle on which this extensive work is based, and is a direct effort
at ensuring that exploring health inequalities does not undermine and harm Indigenous individuals and

communities. These principles may play great importance to future research practices in these areas.

Interim analysis will be conducted at the 6-month mark. It is anticipated at this point lessons learnt and spill over
knowledge from the ongoing CASPA-ACS intervention study may direct minor modifications to the existing CRF.
One such area is increasing the KPI in domains 1, 2 and 6 to better understand the barriers to accessing primary
care. CHF, an ambulatory case sensitive condition, can largely be managed in the community with the application
of appropriate and timely preventive care and early disease management. The issues that remain unclear at this
point are the adequacy and the barriers for accessing such care in each of the remote communities. Of interest,
Ansari etal noted that a lack of timely and effective care had an impact on admission rates in rural Victoria
particularly among lower socio-economic groups47'48. A similar understanding in the NT could impact on how we

allocate resources in the future.

Measuring performance is not an end in its own right and clinical indicators and their measurement alone are not
sufficient to change behaviour in service provision and quality improvement. They must be supplemented with
key educational activities (e.g. provision of continuous and sustained feedback of results to all levels of service
provision), processes to sustain continuous monitoring and assessment and to inform policy development on a
local and regional level. Clearly defined dissemination processes and involvement of Aboriginal Health Workers,
hospital and community based nurses, allied health professionals and clinicians are essential if practice is to
change. Engaging non-governmental (NGO) service providers, data coders, quality improvement staff, NGO’s
(NHF NT Division, Healthy Living NT), Division of General Practice/Primary Health Care and consumer
representatives in the development phase of the project so as to ensure alignment between proposed indicators
and local needs. The dissemination of key findings through key advisory/research institutions will also increase
the awareness nationally/globally and build foundations for future competitive research funding. Finally, we also
have been in negotiations for the broader applicability of the findings of and tools utilised within this project with
the Australian Collaborative Project (which seeks to measure PHC performance). This stands as a critical method

of project outcome dissemination.

Limitations:

Conducting clinical studies in the NT is in itself a limitation; firstly, the realization of non-traditional risks factors,
which impact on management; secondly, as there are few benchmarks as comparators; and finally shortfalls in
research funding and infrastructure. While no system has the perfect mix of resource input to match service
needs to answer this question, for this region, there will be components within many aspects of the study that is
hypothesis generating, compared to the mainstream. Nonetheless following the accepted consensus and
providing enough information to allow reproducibility is accepted as a positive means for overcoming this

limitation. Examples of this were resting KPI that collate in depth information on medication dosing as per RCT’s
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and large HF databases®. This study will not address whether clinical trial prescribing practices are achieved,
instead we are keen to determine if there is a system in place to facilitate this, which will be answered. The
infrastructure is also in place for the next step to determine if this can occur. We note that RCT level outcomes
relate to achieving prescribing practices in the trials. As examples Appendix E/F, highlight differences in just 2
medications. *As noted, BB titration is ideally done at 2 weekly intervals and may not need biochemistry, while
ACE-I can be done at 3-7 day intervals and usually require assessment of basic biochemistry. Addition of
aldosterone blockers and other agents are further complexities*. We are hopeful that relevant information on this
will help steer the next phase, an intervention audit. This study relied on lessons from ACS study conducted
greater than 5 years ago. Unanticipated changes that cannot be standardized could act as confounders, which
will only be revealed in time; e.qg. is potential drop off rate during follow-up. In the standardization of design — we
did not use 5 point Likert scale, as the number of NT consultants was only 4. In addition the CHF task force
position was comprehensive32. Finally, clinical practice guidelines are well established, as Krumholtz stated
“guidelines are written in a spirit of suggesting diagnostic or therapeutic interventions for patients in most
circumstances. Accordingly, significant judgment by clinicians is required to adapt these guidelines to the care of
individual patients to ensure accountability in these judgments an evidenced based process is important”. The
standardizing of clinical judgment and interpretation of guidelines remains contentious and may be more
noticeable with fewer cardiologists. As such we intentionally left the criteria for KPI reference broad. This will be
narrowed, as lessons are learnt and early data are analyzed. This should aid more focused and detailed

assessments in the future.

* We have not provided treatment pathways for AICD/CRT/ other pharmacotherapies. These are available from several
optimizing databases (34,35,37).
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Conclusion

Achieving optimal care in the remote setting is no different from urban settings. The ability to provide a continuum
of care from presentation to post discharge requires activation of proven KPI at each level of care. The significant
differences in remote care revolve around the interaction of service infrastructure, personnel, disease burden and
cultural sensitivities. As such the outcomes limiting factors are variable and require exploration. The potential
gains of these findings in implementing early and later secondary prevention of CHF and its sequelae are
undisputed. In addition, little information exists on the provision and outcomes for CHF initiatives for indigenous
populations, which are a significant client base in the remote setting. Even less is known about the post-
discharge care. The extent to which care is sub-optimal and the acute and long-term HF management among
Aboriginal clients could be contributing to the large and growing cardiovascular mortality differentials seen
between Aboriginal and non-Aboriginal clients. Thus the development of meaningful, sustainable public health,
clinical and continuous quality improvement policy in the provision of CHF care in the NT requires urgent
attention, and must be used to drive the development of better service delivery at both the individual and health
system levels. It is anticipated that this work will highlight key areas of disparity and inform the implementation of

an intervention study.
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BOX 1: ICD 10 Diseases of the circulatory system. Primary screening includes codes 142, 143 and

150. Secondary screening involved ADHF during index admission with highlighted codes

ICD-10-CM
Code
142.0
142.1
142.2
142.3
142.4
142.5
142.6
142.8
143
150.1
150.20
150.21
150.22
150.23
150.30
150.31
150.32
150.33
150.40
150.41
150.42
150.43
150.9

Primary classification (142,143,150)

Description
Dilated Cardomyopathy
Chronic systolic (congestive) heart failure
Acute on chronic systolic (congestive) heart failure
Unspecified diastolic (congestive) heart failure
Acute diastolic (congestive) heart failure
Chronic diastolic (congestive) heart failure
Acute on chronic diastolic (congestive) heart failure
Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
Cardiomyopathy is diseases classified elsewhere
Left heart failure
Unspecified systolic (congestive) heart failure
Acute systolic (congestive) heart failure
Chronic systolic (congestive) heart failure
Acute on chronic systolic (congestive) heart failure
Unspecified diastolic (congestive) heart failure
Acute diastolic (congestive) heart failure
Chronic diastolic (congestive) heart failure
Acute on chronic diastolic (congestive) heart failure
Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
Acute combined systolic (congestive) and diastolic (congestive) heart failure
Chronic combined systolic (congestive) and diastolic (congestive) heart failure
Acute on chronic combined systolic (congestive) and diastolic (congestive) heart failure

Heart failure, unspecified

ICD-10-CM
Code
100-102
105-109
110-115
120-125
126-128
130-132

133-
134-139
140-141
144-145

146
147-149
170-179
180-189
195-199

Secondary Acute Heart Failure with these Admission Codes
Description

Acute Rheumatic Fever

Chronic Rheumatic Heart Disease

Hypertensive Heart Diseases

Ischemic Heart Diseases

Pulmonary Heart Disease and Diseases of Pulmonary Circulation
Pericardial Diseases

Endocardial Diseases

Nonrheumatic valve disorders

Myocarditis

Conduction system Disorders

Cardiac Arrest

Tachyarrhytmias

Diseases of arteries, arterioles and capillaries

Diseases of veins, lymphatic vessels and lymph nodes, not elsewhere classified

Other and unspecified disorders of the circulatory system
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BOX 2 Design of the NTHFI-CA involved 4 steps: 1 — using a set of standardised principles (blue box) and their attributes
(green box) we formulated outlines for each performance attribute (final column). CASPA shaped many aspects of design and
implementation attributes; 2 - four basic factors shaped the broad study outline; 3 — highlights the ethical considerations for
studies in the NT; 4 — broad disease management goals for which performance measures hope to inform. (Ref 30-33)

Principles and Recommendations From the AHA'’s Expert Panel on
Disease Management

ACC/AHA Attributes for Satisfactory
Performance Measures (Appendix A/B)

NTHFI-CA

The main goal of disease management should be to improve the
quality of care and patient outcomes.

Scientifically derived, peer-reviewed guidelines should be the basis
of all disease management programs. These guidelines should be
evidence based and consensus driven.

Disease management programs should help increase adherence to
treatment plans based on the best available evidence.

Disease management programs should include consensus-driven
performance measures.

All disease management efforts must include ongoing and
scientifically based evaluations, including clinical outcomes.
Disease management programs should exist within an integrated
and comprehensive system of care in which the patient—provider
relationship is central.

To ensure optimal patient outcomes, disease management
programs should address the complexities of medical comorbidities.
Disease management programs should be developed for all
populations and should particularly address members of
underserved or vulnerable populations.

Organizations involved in disease management should scrupulously
address potential conflicts of interest.

Useful in improving
patient outcomes

Measure design

Measure
implementation

Overall assessment

1. Evidence-based Ref 28-30
2. Interpretable

3. Actionable

1. Denominator precisely Inclusion/Exclusion
defined
2. Numerator precisely
defined
3. Validity
- Face validity
- Content validity
- Construct validity
4. Reliability
1. Feasibility
- Reasonable effort
- Reasonable cost
- Reasonable time
period for collection

Yes CHF
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Box 3 Trial Protocol and Study Pathways

NTHFI-CA

Enrolled Excluded

]

Domain 5: Discharge

Domain 1: Baseline 1,2,3,4
A 4
Domain 2: Prehospital Care 1.3
Domain 3: Emergency Care 1,3
l ‘, l
Domain 4: ICU/CCU/HDU Domain 4: Ward Care Domain 4: Interstate
Referral
13 1,2,3,4

Domain 6: Outpatients 1,2,3,4,5
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Box 4 Performance measures within each treatment dimensions divided into mild and moderate or
greater ADHF (Ref 31,32)
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Figure highlights the six domains of care where treatment is delivered. Within each domain specific measures are extracted. This is
highlighted as the five dimensions of care labelled; 1 =care diagnostics, 2 = patient education 3 = treatment and 4= self-management 5 =
monitoring of disease states; are used as broad headings to extract performance within each domain. Adapted from Ref 30-33
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Introduction: Congestive Heart failure is a significant cause of morbidity and mortality in Australia. Accurate
data for the Northern Territory and Indigenous Australians is not presently available. The economic burden of this
chronic cardiovascular disease is felt by all funding bodies and it still remains unclear what impact current
measures have on preventing the ongoing disease burden and how much of this filters down to more remote
areas. Clear differentials also exist in rural areas including a larger Indigenous community, greater disease
burden, differing aetiologies for heart failure as well as service and infrastructure discrepancies. It is becoming
increasingly clear that urban solutions will not affect regional outcomes. To understand regional issues relevant to
heart failure management, an understanding of the key performance indicators in that setting is critical.

Methods and Analysis: The Northern Territory Heart Failure Initiative — Clinical Audit (NTHFI-CA), is a
prospective registry of acute heart failure admissions over a 12 month period across the 2 main Northern
Territory tertiary hospitals. The study collects information across 6 domains and 5 dimensions of health care. The
study aims to set in place an evidenced and reproducible audit system for heart failure and inform the developing
heart failure disease management programme. The outcomes it is hoped will assist the development of solutions
to narrow the outcomes divide between remote and urban Australia and between Indigenous and Non-
Indigenous Australians, should they exist. A combination of descriptive statistics and mixed effects modelling will
be used to analyse data.

Ethics and Dissemination: This study has been approved by respective ethics committees of both the admitting
institutions. All participants will be provided a written informed consent which will be completed prior to enrolment
in the study. The study results will be disseminated through local and international health conferences and peer

reviewed manuscripts.
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Introduction

The congestive heart failure (CHF) syndrome is the leading cause for admissions and is in the top three causes
for mortality in the Western World. It is associated with significant morbidity, impacts on individual’s quality of life
and through the necessity of frequent medical and allied health interventions, prescription of pharmacological
agents and recurrent hospitalizations, is a source of stress on health resources. Guidelines based care improves
outcomes but challenges exist in implementation. Neglecting this resource intensive investment leads to poor
outcomes and so the cycle perpetuates. CHF is speculated, as no accurate prospective data is available, to be
higher in the Northern Territory (NT) and among Indigenous Australians. The recent Central Australian
Secondary Prevention of Acute Coronary Syndromes (CASPA) study highlighted a significant burden of CHF,
greater among the Indigenous communities’, confirming earlier studies of under representation nationallyz. These
works have highlighted several key indicators relevant for the NT™:

1) There is a high burden of CHF that cannot be explained by traditional risk factors alone. Among the
Indigenous population, given that social factors influence the risk of CHF the excess in mortality is most
likely to be multifactorial in origin, and have its foundations in the economic, social, physiological,
psychological and educational disadvantages1.

2) There appears a greater burden of CHF related to rheumatic and non-ischemic aetiology, which is
reversible and has a better prognosis when treatment is delivered or preventive measures enforced 2614

3) There appears a greater burden of CHF with co-morbidities among Indigenous clients, which requires
greater resources to deliver comprehensive care?.

4) There are significant barriers and differentials in access to appropriate, acceptable and evidence based
medical care and preventative measures for Indigenous and remote clients. New delivery methods are
important as CHF can largely be delivered as community based care™?.

5) There is significant delay in presentation and receipt of acute care during periods of decompensation and
for geographical and other reasons delay of definitive therapies or procedureszs‘ze.

6) There is poor uptake of post-discharge services such as cardiac rehabilitation and at present unknown
demographics that will assist implementation of remote allied health or technological based solutions®".

7) Unique geography - the NT consists of a vast area with 2 major public hospitals in Alice Springs and
Darwin servicing 230,000 clients, approximately 70% live within the urban proximity. Specialist services
reside at the tertiary hospitals with satellite district hospitals in several smaller townships supporting a
small number of visiting specialists. Service planning must take this into account™®.

8) External validity - adherence to guidelines early in hospital admission can improve outcomes, however
not all groups meet trial conditions in remote areas nor are trial conditions for dosing strategies
reproducible ®. A consensus on therapeutics strategies is needed.

Lack of accurate prospective data for the listed points makes it difficult to accurately develop a tailored, yet

comprehensive HF program. Developing tools to gather evidence require adhering to standards for validity and

reproducibility, which are also lacking. This study is focused on understanding the current evidence base for
quantifying health care systems and informing the design of diagnostic and management clinical audits that
would form the backbone for the direction of CHF disease management systems within a NT context. We thus
propose to study the quality and outcomes of care for patients admitted with acute decompensated heart failure

(ADHF). We aim to develop key clinical and process of care performance indicators (KPI) and translate these

findings for improved service delivery if and where deficiencies are highlighted. This paper describes the rationale

for the NTHFI-CA design.
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Methods

Aims and Scientific Hypotheses

The NTHFI-CA survey was designed with 4 major objectives: Firstly to develop validated and reproducible key
clinical and process of care indicators (KPI) for the comprehensive measurement of quality of care and outcomes
for clients admitted with ADHF. In this we aim to measure for the clients, the proportion meeting standardised
clinical outcomes, process outcomes and defined targets of secondary prevention and compare by age, ethnicity,
sex and place of usual residence. For the health system, identify failures of the health care system in relation to
timely acute care and to the provision of secondary CHF care, particularly for indigenous and remote clients;
Secondly to develop a system of data collection and reporting, that can be used for ongoing quality assessment
and improvement across the care continuum; Thirdly, the results of the first two objectives are hoped will help
tailor a pilot intervention study similar to the ongoing nurse led intervention developed around the CASPA-ACS
study findings; Fourthly to accumulate sufficient epidemiology and implementation focused information to steer
future action in the provision, monitoring and development of guidelines based quality CHF care for rural, urban,
Indigenous and Non Indigenous clients. We hypothesize that patients presenting with ADHF are expected to
have: a disproportionate representation of Indigenous clients with advanced systolic impairment; excess of
alcohol, ischemic or rheumatic aetiology; greater co-morbidities in diabetes, hypertension, lipid abnormalities
and/or renal insufficiency, and with other non cardiac co-morbidities; delayed presentations for Indigenous and
remote clients; We hypothesize that treatment for Indigenous and remote clients: are likely suboptimal for the
stage of HF; have fewer clinical interventions and support compared to their urban counterparts; are less likely to
receive novel therapeutic options or enrolled in multicentre trials; are more likely to have their HF managed

without regular cardiology specialist input.
Projected Outcomes

We anticipate several outcomes from this work: Firstly, identification of the points of weaknesses in the hospital
and community health centre systems that impact on both urban, rural, indigenous and non-indigenous clients
and hopefully lead to the development of focused service improvement models across this care continuum;
Secondly, to link with a number of collaborative research projects assessing barriers to care for indigenous
clients suffering with heart diseases; Thirdly, lead to the development of ongoing and sustainable quality
improvement practices and monitoring within hospital and PHC services across the region; Fourthly, help
develop, trial and implement standardised medical discharge summaries and care plans during hospital stay and
following discharge; Fifthly, explore the potential contribution of poor systems of care to the high level of iliness
faced by Indigenous people; and Finally, assessment of the potential barriers that may exist for primary and
secondary prevention for CHF. These goals should initially drive improved service delivery and subsequently
provide a baseline for evaluating ongoing service outcomes on which to base future acute and preventive
program development and inform the development of alternative models of secondary prevention for NT clients
with CHF.

Protocol

The project is made up of two specific stages. Stage 1 is the collaborative development of suitable KPI covering

both process and outcome measures across the continuum of care and Stage 2, involves 2 phases, is the
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6 . , . . . :
development of appropriate, feasible data collection tools and their subsequent measurement in both hospital
7
and primary health care settings.
8
9
10 The Development of Appropriate Clinical Indicators (Stage 1)
11
12 We conducted an extensive literature review with key words “heart failure or acute heart failure or chronic heart
13 failure or congestive heart failure”; and “database or study design or study rationale or registry”; and “Data
14 Collection/ or Quality Indicators, Health Care/ or Management Audit/ or performance indicators.mp or Healthcare
15 Disparities/Quality Assurance, Health Care/ or Quality of Health Care/ or Quality Indicators, Health Care/ or
16 quality of care indicators.mp or "Outcome and Process Assessment (Health Care)"/ or process of care.mp”.
ig Published and established existing KPI for measuring the quality and outcomes of care for patients experiencing
19 ADHF were collated”"****'. The CASPA study KPI was used as a template. Within 6 domains and 5 dimensions
20 of care KPI were added or rested on this template using the ACC/AHA attributes of performance measures®?.
21 Addition or removal required consensus of the principal investigator and one co-investigator. Uniform agreement
22 by all co-investigators was required for accepting the final measures (Box 1 and 2). Acute Coronary Syndrome,
23 (as an aetiology for ischemic cardiomyopathies or aggravator of existing cardiomyopathies) and KPI that were
24 deemed not to add any additional benefit on what was already known from CASPA were also rested.
25
26 Study Design and Registry (Stage 2)
27
28 The NTHFI-CA registry is a prospective observational cohort study designed to examine the performance of
29 health systems in relation to the acute management and secondary prevention of ADHF in patients admitted to
32 two regional hospitals in the NT, Royal Darwin Hospital (RDH) and Alice Springs Hospital ASH) commencing
32 September 2013 and followed for 12 months ending September 2015. Performance will be measured against
currently available evidence based guidelines for the treatment and secondary prevention CHF*7-10-123034-39
33
34 Data collected will enter NTHFI-CA study registry located at Baker IDI Heart and Diabetes Institute, Alice Springs.
All documentation relating to study participants will be treated in accordance with National Statement of Ethical
35
36 Conduct in Human Research*,
37
38 Eligibility Criteria: Patients admitted to either hospital with the diagnosis of HF (ICD-10CM 142.0-142.8,143.0,
39 150.0-150.9) will be eligible for the prospective case note audit. The subjects will also be drawn from in-patients
40 who develop acute symptoms whilst in hospital for other reasons. Further assessment will also involve the
41 generation of lists ICD CM 100-102, 105-109, 110-115, 120-128, 130-141, 144-149, 170-189, 195-199 (complicated with
42 acute heart failure) for cross checking of initial coding and recording of outcome variables. Subjects will be
ji considered eligible if the review of medical records demonstrates that they in fact have suffered an ADHF based
45 on ACC/AHA and National Health Data Dictionary standardised definitions
46
47 Exclusion Criteria: Patients will be excluded if they die within 24 hours of admission or do not usually reside
within either region or whom no follow-up data can be obtained, however, these clients will still provide baseline
48
49 incidence data. Cases that do not fulfil the case definition of ADHF on review of the notes will also be excluded,
50 and recorded but will not form baseline data.
51
opulation/Recruitment of Subjects: A dedicated research assistant will recruit consecutive patients who present
53 acutely to either hospital or transferred from remote indigenous communities from the emergency clinical screen
54 and medical admission lists for. Of these, clients who are Aboriginal, are non-Aboriginal, have a documented
55
56
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urban residence and reside in remote communities with will be followed. The subjects will also be drawn from in-
patients who develop acute symptoms whilst in hospital for other reasons. Flyers will be posted in emergency,
wards, intensive care and a brief presentation made to the medical and nursing staff at relevant units. Referrals
from hospital staff in this form will be a secondary recruitment strategy. For retrospective audit lists of individuals
will be generated through hospital separation and CCU admissions data for the years 2011 and 2012. The

approved research assistant in each site will perform this. An independent physician will review uncertain cases.

Data Collection and Storage: Data will be collected on a standardised case note extraction form developed during
phase one of the project. Information will be accessed through multiple sources including hospital records,
primary health care clinic records, specialist databases, and record systems maintained by visiting district
medical officers. The period of interest for data collection will be 0-12 months after discharge following
documented ADHF. Data definitions will be standardised and widely accepted case and outcome definitions as
outlined in the ACC Clinical Data Standards'®'?%?3_ Al cases that demonstrate ambiguity in data definitions or
outcome data will initially be discussed with site investigator, if ambiguity persists, the principal investigator and a

locally convened panel of the research team will review, and consensus sought.

Measurement of Performance: Phase 1 involves prospectively auditing admitted clients hospital records. Phase 2
involves further assessment of performance and will involve the auditing of client records held at remote
community health centres, urban primary health care centres, specialists’ records, hospital records, outpatient
and cardiac rehabilitation files. Files are coded and stored by 3 health providers, NT Department of Health and
Community Services (DHCS - ASH/RDH), Primary health care records (PHC) and NT Cardiac Services Pty Ltd.
NT DHCS hospital separation data, hospital records coding and storage of data follows a nationwide format. PHC
records will also be accessed to complete the secondary prevention and follow-up components of the audit and is
subject to variability. NT Cardiac, main provider of cardiac diagnostics and outpatient care, databases and
coronary intervention information systems holds a range of clinical and cardiac investigation/intervention
(angiography, coronary stenting, echocardiography, stress testing) information. This information will be used to
complete the data collection sheet for each patient file. Denominator and numerator values for KPI will be based
on standardised values from ACC/AHA guidelines, local laboratory specification for biochemical tests and
Australian accrediting bodies for invasive and non-invasive investigations. Overall performance will be compared
to the National benchmark for CHF outcomes. As this is subject to change the broad principals will include
CSANZ, Heart Foundation and locally published studies that involve a public tertiary HF referral centre from any
of the 6 states in Australia. We will also seek the opinion of several local leading HF clinicians should there be

issues standardising these benchmarks.

Participant Follow-up: Clients will be followed up to determine subsequent hospitalization, major medical events
and interventions. Similar ICD codes for acute CHF will be used for screening Information at 1, 6 and 12 months.
Data extraction will include a combination of case notes review, medical databases, contact with PHC and clients

directly. Consent for this will be obtained during the initial recruitment.

End Points: The main indicators we are measuring cover a range of domains across the spectrum of care for
people with ADHF. In brief variables include:
e Baseline
- Demographics: Age, sex, usual place of residence, ethnicity;
- Background: Past medical history of CHF and treatments, known risk factors and co morbidities;
- Symptom onset: Time, nature, location, first point of contact with PHC, delay times to care.
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7 e  Pre-Hospital Management: Appropriate medical/paramedical assessment, provision of pre-hospital
nitrates, diuretics, ventilation and analgesia;
8
9 e Emergency Department: presentation, delays, biochemistry, investigations (CXR, ECG,
10 echocardiography), therapeutics (assisted ventilation, IV nitrates or diuretics); risk stratification.
11 e Admission Details: clinical examination, investigations, management, complications during admission,
12 performance of phase | rehabilitation;
13 e Discharge: Discharge diagnosis, discharge status, medication regime, referral to phase Il cardiac
14 rehabilitation, discharge planning and referral to primary health care provider;
ig e  Outpatients:
- Cardiac rehabilitation: Attendance and completion of cardiac rehabilitation.
17
18 - Secondary Prevention: risk factor modification, care plan, cardiac education received,
19 measurement of and achievements of specified target goals for HF and prevention of risk factors
20 related to aetiology (eg CVD i.e. smoking cessation, lipid control, BP control), complications.
21 - Self- Management.
22 - Depression - PHQ9.
23 - Outcomes: re-admission, major cardiovascular and non-cardiovascular events, mortality.
24 - IT and Telecommunications: availability, access and type of mobile phone and Internet platforms.
25
26 Special Ethical Consideration and Adverse Events: Cultural and religious issues surrounding confidentiality and
p ¢} ¢} y
27 storage of human tissue are of significant importance for Indigenous clients. The NT is also host to a diverse
28 g ¢} p ¢}
29 multiethnic population. We have thus chosen not to store samples for future use. We have sought specific
30 support from key Indigenous Community groups, NT-DHCS, Cardiac Services, Remote and Primary Health
Services, Independent Health Services and Indigenous Health Services, in advance. As primarily a hospital and
31
32 clinic file audit, this proposal does not directly broach the issues of reciprocity, respect, equality, responsibility,
33 survival and protection, which are critical in Indigenous research, confirmation of which was obtained through the
34 ethics submission. We do not anticipate any other adverse events. We have received full ethics approval to
35 conduct the study by Central Australia and Top End Human Research Committees.
36
37 Training and Standardization
38
39 This project requires access to data housed and maintained by NT DHCS and NT Cardiac Services. Hospital
proj q y P
40 Separation Data, Hospital Records and PHC Records will be sought from NT DHCS and will be arranged through
41 P p 9 9 9
42 PI's in Darwin. In the event that PHC records are housed within independent services (non-DHCS clinics)
43 appropriate consultation will be undertaken as requested by the independent services themselves. Formalised
consent processes as directed by Independent services will be followed. If they wish to perform the audit
44
45 themselves, as a training and quality assurance process, appropriate training and support will be provided by the
research team. All staff recording information will be briefed by training staff from the CASPA study and undergo
46
47 education in variability or data recording, ambiguous data and differing case records, ICD-10 classification,
48 ACC/AHA guidelines for KPI?® and NHMRC good clinical practice as the minimum requirement. Addressing
49 ambiguity has been discussed under data collection and storage.
50
51 Expected Sample Size
52
53 On the basis of generated hospital separation and CCU statistics, 2009, for ASH of 113 and RDH of 450 patients,
54 9 P P P
55 the sample population will be approximately 150 patients with ADHF at ASH and 500 matched at RDH (27) in the
56
57
58
59
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time period 2009. Of the ASH separations, 99 (88%) are identified as being indigenous. The matched (ethnicity
and gender) RDH sample extrapolates to 180 (40%), Aboriginal clients in phase Il. As data will be collected on
three separate occasions for each patient, a robust dataset is expected to identify any significant associations
between predictors and patient outcomes. Findings from this investigation will also inform the development of

more testable hypotheses in future studies and appropriate sample sizes.
Statistical considerations

All generated data will be entered into and analysed with SPSS v 11.5. Initial data analysis will be conducted to
assess for data quality including allowable ranges, data structure and errors. Descriptive statistics for baseline
participant characteristics, diagnostics and therapeutics within highlighted domains will be calculated and
presented as means (standard deviation), interquartile range (IQR) for continuous data and count (percent) for
categorical data. Univariate between group analyses will be performed using t tests for continuous variables, and
)(2 tests of association for categorical variables. For study outcome measures, a Type 1 error rate o alpha=0.05
will be used to test for statistical significance. A generalised mixed-effects model approach will be used in the
analysis of repeated measures for continuous and categorical outcomes. Mixed-effects models take into account
the inter-individual differences in intra-individual change with repeated responses and use all the available data
on each subject. Mixed models are also unaffected by randomly missing data and therefore do not require
imputation methods*®. The model building strategy will include fitting nested models by sequentially adding
blocks of predictor variables: socio-demographics, co-morbid disorders and factors related to health service
interventions. Interaction terms that are considered to be potentially important from a clinical perspective will be
tested and remain in final models if significant. Predicted estimates of outcomes at each time point will be
calculated using fitted models of the data in order to examine patterns of individual change. To interpret effect

sizes and precision for categorical outcomes, odds ratios and confidence intervals will be calculated.
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Discussion

The NTHFI-CA represents one of a few opportunities offered for longitudinal studies designed to extract data that
informs service development. Information gathered has to be relevant for current and future needs. It is difficult to
determine service factors beyond 5 yearly intervals. To compensate for this, there have been measures taken to
set infrastructure and standardise protocols to facilitate episodic updates in information as well as ensuring
reproducibility of study design and implementation. With the actual study design a series of steps were taken.
The first step was establishing basic principles for defining the disease (Box 1, Appendix A). The second step
involved standardising principles for attributes in KPI i.e. care dimensions (Box 2.1, Appendix B & C) and the
study care domains to be tested, in this case 6 (Box 2.2). The third step involved addressing the broad NT health
goals and research conduct in Indigenous population to steer implementation within 5 key priorities (Box 2.3).
The fourth step is design of disease management systems in the NT context from the available evidence (Box
2.4, Appendix D). The specific details are explored.

The ACC/AHA has released several position statements to standardise the process of developing, assessing,
implementing performance measures and disease management system53°'33. From this consensus driven
platform, we identified the target disease, population and explored standardised measures that inform the
observation for the required time period. The NTHFI-CA is defined for all stages and causes of CHF, for NT
resident population who receive care within 6 domains of treatment. This broad definition partly relates to
uncertainties on actual CHF demographics, and as the yearly admission are unlikely to exceed 500, will not lead
to significant difficulties in enrolment. To determine the performance measures we again explored the position
statement. The authors rated 27 potential measures on 13 dimensions using a 5-point Likert scales®. If a KPI
received full committee support with a score of at least 3, it was advanced. The process concluded with 7
inpatient and 12 outpatients’ measures. These KPI informed five dimensions of care encompassing; diagnostics,
patient education (including prognosis and aetiology), treatment, and self-management (for inpatient and
outpatient) and monitoring of disease status (for outpatients only)32. This statement did not however focus on
outcomes as the design was shaped to assist physicians improve care. We have included outcomes, as this is

the strongest indicator for funding for vulnerable groups beyond the conventional block funding models. To

determine the final KPI several additional points were consideredf _ — - 1 Comment [I1]: Reviewer 2b: Sentences
recosntructed

. Existing Studies: Several recent databases stand as land mark achievements in HF epidemiology and

have confirmed clinical understanding of evidence base and positive outcomes'1236.3844

. Interestingly
Krumholz etal®' pointed out a disparity between what is conventionally accepted evidence and its
generalisabilty. This is particularly so for the NT where there are significant non-traditional factors that
impact on the delivery of evidence based care and affect outcomes. While it would be unreasonable to
propose reconducting large CHF studies to incorporate an increasingly diverse group of patients we
have come to realise that at the heart of these matters is developing an intrinsic understanding of the
underlying regional demographic differences and service delivery dynamics to be able to formulate
informed decisions in implementing the necessary measures, be they simple or more complex.
Developing the necessary KPI in these settings is a challenge as there is a divide between perceived
optimal care and, realistic and deliverable care that is in fact optimal for the region. From this it was
evident that some measures needed to be rested (e.g. treatment optimization) and others added (e.g.

the dimension of technology).
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1. NT Experience: The CASPA study was ground breaking in the sense that it allowed for the first time
exploration of ACS/cardiovascular KPI in Central Australia. The list was formulated from an extensive
search of available national and international clinical guidelines, national health priority area indicators
and reports and with reference to National Health Performance Committee guidelines and further
augmented by performance measures used in published quality improvement projects. 3 priorities -
process of care, target achievement and outcome indicators for the treatment and prevention were
generated. This list underwent scrutiny by 60 key stakeholders, key external content experts and the
research team through mailed questionnaires and a workshop convened in Alice Springs. Each
stakeholder was asked to grade each potential indicator according to a number of criteria: Strength of
evidence; feasibility of measurement; plausibility of effects from quality improvement; impact on
outcomes; and an assessment of the overall utility of the measure. Results were collated and analysed
for each indicator (overall grading) and for each of the five criteria across each indicator. Indicators that
were graded as high priority, frequently recorded, very plausible and will have a large impact or better
were included in the final list (average score on grading scale 2 4.0). Indicators that demonstrate an
across criteria grade of less than 4, but was assessed by key stakeholders as a high or essential priority
within the overall (utility) rating, were scrutinised by the project team and included as decided by
consensus. Data specifications were then developed according to internationally standardised
definitions. Subsequent data collection tools were developed and piloted in a number of hospital and
PHC records (n=20) and implemented. The spill over knowledge assisted greatly in the NTHFI-CA

design.

Combining this local and international experience, with the standardized ACC positionaz, a conceptual framework
KPI reflecting 6 critical domains for treatment delivery and 5 principal dimensions of care evolved (Box 2). All
these well established performance measures were individually scrutinised and included or rested. Level of
evidence was the predominant scrutinizing theme in the second phase. The less validated ‘local knowledge’ and
NT health priorities were additional considerations. Study investigators made the decisions on these. Several less
well established indicators were included through recent understanding and development of self-management
and IT based solutions'®. In direct contrast to intervention themed databases®**® focus on specifics in the

treatment dimension was given a lower priority (see appendix E, F). Box 4 describes this in greater detail.

Further rationale for specific KPI inclusion or exclusion are as follows: Domain 1: Demographics are at the heart
of this study. Validated KPI derived from CASPA were used to extract race, culture, language and support
networks; further expansion was made in the dimension of HF aetiology with emphasis on ischemic, hypertensive
as well as rheumatic and alcohol induced causes. Data on tertiary referral centres were collected, as there were
2 main cardiac surgical referral hospitals. Decision referral patterns vary with the treating physician practices as
well as waiting list and urgency. It is established that decisions on percutaneous or surgical revascularisation and
valvular restoration or replacement differs at these sites on physician, group consensus and expertise at the
respective sites. Details on primary care physician, pharmacy, residence and principal next of kin were deemed
important as local and ethnicity were deemed factors in service uptake and delivery. Furthermore access to
primary care could determine - admission, readmission burden and early measures to prevent deterioration;
Domain 2 -5: A comprehensive past medical history of all systems were included to establish the overall need for
chronic medical service needs and factors preventing use or uptake of HF pharmacology, cardiac rehabilitation or
referral for invasive management. Biochemistry details were included to establish pattern of establishing HF
aetiology and outpatient risk for adverse events. Methods for estimating e GFR was obtained as much recent

work raises validity of estimated measures with illness and demographics, which subsequently alter prescribing
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7 practices and outcomes “ ™. KPI for depression were expanded as a high burden was noted in CASPA, this

8 also being a significant factor in many dimensions of self-care and compliance. In hospital, discharge and
outpatient indicators were designed to reflect potential blocks to maximising proven pharmacological prescription

9
and access to cardiac rehabilitation, at the core of these were reasons for non-prescription or sub-therapeutic

10 p

11 prescription. The actual specifics on medication titration across all domains were rested. It is noted that care and

12 resources are needed to titrate many variables in CHF care, for e.g. B8 and ACE-I (Appendix E &F). This
information can be extrapolated from frequency of contact with medical practitioner and central pharmac

13 informati be extrapolated from frequency of contact with medical practiti d central ph y

14 prescription slips. Appropriate early therapeutics - to prevent further heart muscle damage, good symptom relief

15 and minimising iatrogenic adverse effects such as renal dysfunction and electrolyte derangements is within the

i? control of the health systems and builds client confidence, and is considered vital, this dimension was included.
Domain 6: Overall we felt, in the community, that the greatest value in the performance measures related to 2

18

19 critical aspects - impacts on the overall health system (strain and morale) and contributors to poor outcomes
(client and non-client). Post hospital access to services and blocks to referrals (non client) and self-management

20
(client) are factors related to efficiency, planning and client education. Investment in these dimensions would not

21

22 increase strain on resources, with potential benefit.

23

24 Data collection instrument was via Case Report Forms (CRF) designed for a combination of retrospective and

25 prospective audit from combination of several studies CASPA and WHICH. The Baker IDI, Flinders University,

26 and SAHMRI have extensive track record in electronic CRF. This was greatly beneficial and reduced challenges

27 faced for stage 2. At present much research work is conducted through the Menzies School of Health Research.

28 As part of this initiative we have began the process of developing dedicated office to conduct studies across the

29 cardiac and renal axis. Part of this also involved staff training in good clinical practice and transfer of knowledge

30

31 form partners to stand as an independent entity*.

32

33 Indigenous health in the NT requires special focus. Australia has seen the first Indigenous premier in 2013 and a

34 measured but controversial statement of removing the Indigenous ministerial portfolio was “there are numerous

35 ministers for many areas and one for all Indigenous affairs”. Current sentiments that move away from race based

36 programs are encouraged but with caution. We clarify that out approach does not target any specific communities

37 but is based on needs. It is unfortunate that disadvantaged communities are also marginalised in large studies

38 partly for language, cultural and perceived compliance issues. In this case the Indigenous community represent a

39 significant group in Australian society who have despairingly worse outcomes. The desire to preserve ones

40 traditional culture in an ever modernising world proves huge challenges for these communities and health

j; systems. Poor understanding could lead to stereotyping that could brand some behaviour as recalcitrant, adding

43 to the vicious circle. Respecting these beliefs and tailoring care in lieu of these factors we were able to advance
the CASPA study. This was done through acknowledgement as several sensitive areas in the ethics application;

44

45 Equality - The overarching aims of the research project is based within a framework driven by questions of

46 equality in the provision of health care across the continuum for all patients regardless of ethnicity, gender or age,
and one based on need as demonstrated by clinical determinants; Survival and Protection - We also recognise

47

48 that chronic disease research and epidemiology has tended to contribute to deficit approaches to individual

49 pathology; that is disease is due to bad behaviour. Less focus has been afforded the potential successes and

50

51

52

53 * Information on our partners and expertise can be found on the web or via corresponding author.
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failures in health systems, as contributors to differential outcomes for populations based on ethnicity; Respect -
‘We feel that information generated within this project and the processes developed have the potential to
contribute to community directed health service redevelopment and quality improvement activities; Reciprocity -
We feel that this work may identify failures in health systems and therefore identify obligations that are being
unmet by systems themselves; Responsibility - Re-framing the gaze of health inequality, from individual focused
deficits to system failures stands as the key principle on which this extensive work is based, and is a direct effort
at ensuring that exploring health inequalities does not undermine and harm Indigenous individuals and
communities. These principles may play great importance to future research practices in these areas.

[Interim analysis will be conducted at the 6-month mark. It is anticipated at this point lessons learnt and spill over
knowledge from the ongoing CASPA-ACS intervention study may direct minor modifications to the existing CRF.
One such area is increasing the KPI in domains 1, 2 and 6 to better understand the barriers to accessing primary
care. CHF, an ambulatory case sensitive condition, can largely be managed in the community with the application
of appropriate and timely preventive care and early disease management. The issues that remain unclear at this
point are the adequacy and the barriers for accessing such care in each of the remote communities. Of interest,
Ansari etal noted that a lack of timely and effective care had an impact on admission rates in rural Victoria
particularly among lower socio-economic groups47’48. A similar understanding in the NT could impact on how we
allocate resources in the future.|,
Measuring performance is not an end in its own right and clinical indicators and their measurement alone are not
sufficient to change behaviour in service provision and quality improvement. They must be supplemented with

key educational activities (e.g. provision of continuous and sustained feedback of results to all levels of service
provision), processes to sustain continuous monitoring and assessment and to inform policy development on a
local and regional level. Clearly defined dissemination processes and involvement of Aboriginal Health Workers,
hospital and community based nurses, allied health professionals and clinicians are essential if practice is to
change. Engaging non-governmental (NGO) service providers, data coders, quality improvement staff, NGO’s
(NHF NT Division, Healthy Living NT), Division of General Practice/Primary Health Care and consumer
representatives in the development phase of the project so as to ensure alignment between proposed indicators
and local needs. The dissemination of key findings through key advisory/research institutions will also increase
the awareness nationally/globally and build foundations for future competitive research funding. Finally, we also
have been in negotiations for the broader applicability of the findings of and tools utilised within this project with
the Australian Collaborative Project (which seeks to measure PHC performance). This stands as a critical method
of project outcome dissemination. |
Limitations:

Conducting clinical studies in the NT is in itself a limitation; firstly, the realization of non-traditional risks factors,
which impact on management; secondly, as there are few benchmarks as comparators; and finally shortfalls in
research funding and infrastructure. While no system has the perfect mix of resource input to match service

needs to answer this question, for this region, there will be components within many aspects of the study that is
hypothesis generating, compared to the mainstream. Nonetheless following the accepted consensus and

providing enough information to allow reproducibility is accepted as a positive means for overcoming this

limitation. Examples of this were resting KPI that collate in depth information on medication dosing as per RCT’s
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7 and large HF databases™ . This study will not address whether clinical trial prescribing practices are achieved,
8 instead we are keen to determine if there is a system in place to facilitate this, which will be answered. The

9 infrastructure is also in place for the next step to determine if this can occur. We note that RCT level outcomes
10 relate to achieving prescribing practices in the trials. As examples Appendix E/F, highlight differences in just 2
11 medications. “As noted, f titration is ideally done at 2 weekly intervals and may not need biochemistry, while
12 ACE-I can be done at 3-7 day intervals and usually require assessment of basic biochemistry. Addition of

13 aldosterone blockers and other agents are further complexities*. We are hopeful that relevant information on this
1;1 will help steer the next phase, an intervention audit. This study relied on lessons from ACS study conducted

greater than 5 years ago. Unanticipated changes that cannot be standardized could act as confounders, which

16
17
18
19

20 “guidelines are written in a spirit of suggesting diagnostic or therapeutic interventions for patients in most

will only be revealed in time; e.g. is potential drop off rate during follow-up. In the standardization of design — we
did not use 5 point Likert scale, as the number of NT consultants was only 4. In addition the CHF task force

position was comprehensive32. Finally, clinical practice guidelines are well established, as Krumholtz stated

21 circumstances. Accordingly, significant judgment by clinicians is required to adapt these guidelines to the care of
22 individual patients to ensure accountability in these judgments an evidenced based process is important”. The
23 standardizing of clinical judgment and interpretation of guidelines remains contentious and may be more

24 noticeable with fewer cardiologists. As such we intentionally left the criteria for KPI reference broad. This will be
25 narrowed, as lessons are learnt and early data are analyzed. This should aid more focused and detailed

26 assessments in the future.

27
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54 * We have not provided treatment pathways for AICD/CRT/ other pharmacotherapies. These are available from several
optimizing databases (34,35,37).
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Conclusion

Achieving optimal care in the remote setting is no different from urban settings. The ability to provide a continuum
of care from presentation to post discharge requires activation of proven KPI at each level of care. The significant
differences in remote care revolve around the interaction of service infrastructure, personnel, disease burden and
cultural sensitivities. As such the outcomes limiting factors are variable and require exploration. The potential
gains of these findings in implementing early and later secondary prevention of CHF and its sequelae are
undisputed. In addition, little information exists on the provision and outcomes for CHF initiatives for indigenous
populations, which are a significant client base in the remote setting. Even less is known about the post-
discharge care. The extent to which care is sub-optimal and the acute and long-term HF management among
Aboriginal clients could be contributing to the large and growing cardiovascular mortality differentials seen
between Aboriginal and non-Aboriginal clients. Thus the development of meaningful, sustainable public health,
clinical and continuous quality improvement policy in the provision of CHF care in the NT requires urgent
attention, and must be used to drive the development of better service delivery at both the individual and health
system levels. It is anticipated that this work will highlight key areas of disparity and inform the implementation of

an intervention study.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 37 of 58 BMJ Open

Abbreviations

ACE-I — Angiotension Converting Enzyme Inhibitor

0
1

2 ADHF — Acute decompensated heart failure

ACS - Acute coronary syndrome
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13 ASH — Alice Springs Hospital

14 Bp - Beta Blockers

15
16 CASPA - Central Australian Secondary Prevention of Acute Coronary Syndrome Study

17 CASPA-HF — Central Australian Secondary Prevention of Acute Heart Failure Study

18 CHF — Congestive Heart Failure
19

20
21 CVD - Cardiovascular Disease

CRF - Case Report Form

22 DHCS — Department of Health and Community Services
23

24
25 KPI — Key Performance Indicators

ICD - International Classification of Diseases

26 NGO - Non-Governmental Organisations

27 NHF — National Heart Foundation
28

29
30 NTHFI — CA - Northern Territory Heart Failure Initiative — Clinical Audit

NT — Northern Territory

31 PHC — Primary Health Care

32 RCT - Randomized Controlled Trial

33 , ,
34 RDH — Royal Darwin Hospital
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BOX 1: ICD 10 Diseases of the circulatory system. Primary screening includes codes 142, 143 and
150. Secondary screening involved ADHF during index admission with highlighted codes
ICD-10-CM Primary classification (142,143,150)
Code Description
142.0 Dilated Cardomyopathy
142.1 Chronic systolic (congestive) heart failure
142.2 Acute on chronic systolic (congestive) heart failure
142.3 Unspecified diastolic (congestive) heart failure
142 .4 Acute diastolic (congestive) heart failure
142.5 Chronic diastolic (congestive) heart failure
142.6 Acute on chronic diastolic (congestive) heart failure
142.8 Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
143 Cardiomyopathy is diseases classified elsewhere
150.1 Left heart failure
150.20 Unspecified systolic (congestive) heart failure
150.21 Acute systolic (congestive) heart failure
150.22 Chronic systolic (congestive) heart failure
150.23 Acute on chronic systolic (congestive) heart failure
150.30 Unspecified diastolic (congestive) heart failure
150.31 Acute diastolic (congestive) heart failure
150.32 Chronic diastolic (congestive) heart failure
150.33 Acute on chronic diastolic (congestive) heart failure
150.40 Unspecified combined systolic (congestive) and diastolic (congestive) heart failure
150.41 Acute combined systolic (congestive) and diastolic (congestive) heart failure
150.42 Chronic combined systolic (congestive) and diastolic (congestive) heart failure
150.43 Acute on chronic combined systolic (congestive) and diastolic (congestive) heart failure
150.9 Heart failure, unspecified
ICD-10-CM Secondary Acute Heart Failure with these Admission Codes
Code Description
100-102 Acute Rheumatic Fever
105-109 Chronic Rheumatic Heart Disease
110-115 Hypertensive Heart Diseases
120-125 Ischemic Heart Diseases
126-128 Pulmonary Heart Disease and Diseases of Pulmonary Circulation
130-132 Pericardial Diseases
133- Endocardial Diseases
134-139 Nonrheumatic valve disorders
140-141 Myocarditis
144-145 Conduction system Disorders
146 Cardiac Arrest
147-149 Tachyarrhytmias
170-179 Diseases of arteries, arterioles and capillaries
180-189 Diseases of veins, lymphatic vessels and lymph nodes, not elsewhere classified
195-199 Other and unspecified disorders of the circulatory system
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Box 3 Trial Protocol and Study Pathways

NTHFI-CA

Enrolled Excluded

Domain 1: Baseline 1,2,3,4
A4
Domain 2: Prehospital Care
Domain 3: Emergency Care 1,3
l ,, i
Domain 4: ICU/CCU/HDU Domain 4: Ward Care Domain 4: Interstate
Referral
13 l 1,2,3,4 —l

Domain 5: Discharge
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Box 4 Performance measures within each treatment dimensions divided into mild and moderate or
greater ADHF (Ref 31,32)
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APPENDIX A DEFINITIONS FOR Acute CHF and Stages (Ref 40)

(BNP based definitions not used, as it is not available in the NT for acute use)

Clinical Presentation

1. Elevated systolic blood pressure

2. Normal systolic blood pressure

Incidence*

>50%

>40%

Signs and Symptoms

Usually develop abruptly

Develop gradually (days
or weeks) and are
associated with
significant systemic

Characteristics

Predominantly pulmonary (radiographic/clinical) rather than
systemic congestion due to rapid fluid redistribution from
systemic to pulmonary circulation; many patients have
preserved EF

Despite high ventricular filling pressure, radiographic
pulmonary congestion may be minimal because of
pulmonary vasculature/lymphatics adaptation due to chronic
elevated left atrial pressures

congestion
3. Low systolic blood pressure (90 mm  <8% Usually have a low Many of those patients have advanced or end-stage HF
Hg) cardiac output with signs
of organ hypoperfusion

4. Cardiogenic shock <1% Rapid onset Primarily complicating acute MI, fulminant myocarditis

5. Pulmonary edema <8% Rapid or gradual onset Clinical: severe dyspnea, tachypnea, tachycardia, and
hypoxemia, requiring immediate airway intervention
Radiographic: present in up to 80% of patients; often not
associated with clinical pulmonary edema

6. “Flash” pulmonary edema ? Abrupt onset Precipitated by severe systemic hypertension. Uncorrected,
respiratory failure and death ensue. Patients are easily
treated with vasodilators and diuretics. After blood pressure
normalization and reinstitution of routine medications,
patients can be discharged within 24 h

7. Isolated right HF ? Rapid or gradual onset Not well characterized; there are no epidemiological data
(eg, acute cor pulmonale, right ventricular infarct)

8. Acute coronary syndromes (25% ? Rapid or gradual onset Many such patients may have signs and symptoms of HF
of patients have signs/ symptoms that resolve after initial therapy or resolution of ischemia
of HF)

9. Post—cardiac surgery HF ? Rapid or gradual onset Occurring in patients with or without previous ventricular
dysfunction, often related to worsening diastolic function
and volume overload immediately after surgery.

STAGE Description
A Patients at high risk for HF but without structural heart disease or symptoms of HF (e.g., patients with hypertension,

atherosclerotic disease, diabetes, obesity, and metabolic syndrome or patients using cardiotoxins or with a family history
of cardiomyopathy). Such patients have no identified structural or functional abnormalities of the pericardium,
myocardium, or cardiac valves and have never shown signs or symptoms of HF.

Patients who have developed structural heart disease that is strongly associated with the development of HF (e.g.,
B previous myocardial infarction, LV remodeling including LVH and low EF, or asymptomatic valvular disease) but without
signs or symptoms of HF.

C Patients with structural disease who have current or prior symptoms of HF (e.g., known structural heart disease and
shortness of breath and fatigue, reduced exercise tolerance).

D Patients with refractory HF requiring specialized interventions (e.g., marked symptoms of HF at rest despite maximal
medical therapy—those who are recurrently hospitalized or cannot be safely discharged from the hospital without
specialized interventions).
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APPENDIX B Attributes of Performance Indicators (Ref 32)

multiple domains associated
with the process of
medical care (see Figure 1)

Attributes of Selected Measures

domains of diagnosis, patient education,
treatment, patient self-management, and
serial monitoring of success of treatment

Measure Characteristics

Relevant Attributes

Useful in improving
patient outcomes

Measure design

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Interpretable
Actionable

Denominator precisely defined
Numerator precisely defined
Established types of validity

® Face

e Content

® Construct
Established reliability
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APPENDIX C Choosing Performance Indicators (Ref 32)

easure Characteristics

Risk adjustment, with carefully selected clinical variables and explicit consideration of demographic characteristics, must
be available to render observations interpretable.

Where possible the population should represent a disease state rather than a procedure applied to a subset of that
population.

New Considerations

b

5

D
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i}se of exceptions

flo. of measures

easibility of data collection

Exclusions of patients from the denominator of a performance measure are reasonable and should be broadly grouped into
o medical

® patient

® system-based reasons for why the patient was not eligible

To minimize the number of measures, efforts at creating a national consensus, involving all stakeholders, on measures to
be used for a specified period of time for accountability, pay for performance, and quality-improvement efforts should be
developed.

Although performance measure writing committees should create a full complement of measures for a disease, the NQF
should select only a subset of these for use at any particular time.

The subset should include measures from multiple dimensions of care to facilitate a more complete assessment of quality.

Measures should be retired when new evidence questions the association of those measures with clinically meaningful
outcomes or performance is so high that there is little room for future improvement.

Retired measures should be considered for reassessment in future years.

Data collection should occur prospectively through routine transactions of medical care because retrospective collection of
data is not sustainable.

EMR companies need to create and support export of data using standardized formats so that a greater number of
providers can participate in national quality-assessment programs.

Measures need to be developed in a way that recognizes the longitudinal patient care experience and creates “windows”
for capturing performance that are practical and clinically interpretable.
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Heart Failure Disease Management Scoring Instrument
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Appendix D Heart Failure Disease Management Scoring System (Ref 33)

Intenrention
content

PRPRPRPRPRPRPPRPOONOURWNER

Edusation and
counseling
aimed at
supporting
gelf-care

M edication
management

Social support
Peer support

Surveillance by
provider:
Remote

moni toring

3 Drelivery
personnal

3

3

3

3 Method of

communication

atient aloneg

I=Patient with some inclusion of caragiver
4=FPatient with a caregiver who is central to the
intersention

O=Mo mention of sducation
1=Focus solely on importance of treatment adherence
2=Focus on treatment adhersnce including some creative
methods of improving adherence

F=Focusg on surveillance but no mention of actions o be
taken in responss to symptoms (eg, no flexble diurstic
managemeant)

4=Emphasis on surveillance managemesnt, and
evaluation of symptoms in addition to treatment
adherance

O=Mo mention of medication regimen

1==3ome mention of medications (2g, importance of
medication compliance) but not an active part of the
intervention. Mo attempt to intervene with provider to get
patients on an svidence-basad medication regimean
z=FEvidence-based medication regimen aduwocated but no
follow-up with patient or provider to monitor the
suggestion

F=Medication regimen manitored, attempt madea to gat
the patient on evidence-based medications, with follow-up
monitoring done with patient or provider

O=Mo mention of a peer support intervention

1 eer support mentionad but not integral to intervention
Z=Peer support integral component of intervention

O=Mo use of remote monitoring or telehealth
1=Remote monitoring is used in conjunction with other
intsrrantions that form the main intsrvention used
z=Telshealth is essential component of intervention

1=3ingle generalist provider (g, physician, nurse,
phamacist)

Z=3ingle HF expert provider (eq, physician, nurse,
phamacist)

S=Multidizciplinary intervention

4=Multidisciplinary intervention provided in an integrated,
choreographed manner

1=Mechanized via intemet or telephone
Z=Person-to-person by telephone

F=Face-to-face, individual, or in a group

4=Combinec Face-to-face at lsast once alone or in a
group with individual telephone calls in betwesn meetings

Intersantion
Category Points to be Assigned Comment’Rationale
Recipient 1=FProvider alone Mozt interventions focus on the patient; yet, coding scheme recognizes

that some interventions are aimed at improving provider behavior (29,
system intervention aimed at evidence-based care). Most points are
given to interuventions that focus on the patient but also include
careqivers bacause an engaged family member act as 2nd set of ayas
and memory support, which can deter hospitalization. Thus: 2 points
assigned if focus was on patient alone;, 2 points it there is some
inclusion of the caregiver, 4 points if inclusion of the caregiver was a
major component of the intervention.

Interventions are derived from Krumbolz et al,5 with point allocations
assigned to reflect current literature that suggests these interventions
ares not comparable in efficacy. Individualized patient education and
counseling is essential because patients must be engaged in the
process of self-care and helped 1o lgarn how 1o make decision about
managing their HF. However, true self-care is more than treatment
adherence

Patients on optimal, evidence-based therapies are significantly less
likely 1o have acute exacerbations and hospital admissions.

Peer support interventions not used commonly but when used they
appear to improve perceived support rather than self-care. Support has
been conceptualized as a moderator of the relationship between
intervention and outcome.

Remote monitoring is distinguished from other methods of
communication. YWideo monitoring may become a common method of
communication. For now, remaote monitoring is conceptualized as
method of engaging patients in process of learning self-care by active
engagem ant

Generalist: Provider specifically noted to not have training in heart
Tailure

Multidisciplinary interventions: Multidisciplinary team invohred with all
or most patients

Integratedfchoreographed multidisciplinary intervention: Provided by
multiple disciplines in collaboration; provided in an HF clinic with
policies/protocols specified for HF care,

Optimal mix of program delivery personnel is not known, thus assigned
points are hypothesized in this study.

Most interventions involve combined individual approach with
telephonefface-to-face contact Points should be assigned based on
predominant method of communication The method of communication
varies widaly within individual HF dissase managemeant programs,
malking it difficult to judge how the method influences outcomes. Thus,
assigned points are hypothesized in this study

Table. Continied

Foints to be Assigned

Comment/Rationals

Intensity and
complexity

Duration

Complex by

Environment

1==1 mo
2==3 mo
3==6 mo
4==-6 mo
T=Low: single contact with little or no follow -Lp
Z=Muoderate: ==1 but <=4 and/or infrequent contact or
contacts of short duration

S=High: multiple contacts of significant duration
1=Huospital: Inpatient only

2 linic/outpatient setting

3=Home-based

4=Combination of sattings

Some literature suggests that more intense, complex, and lengthy
interventions are associated with better outcomes, though simple
interventions have also been effective. Two categories were created to
capture this item: Duration and complexity

Complexty s judged on frequency of content and duration of
visitsscalls. Assigned points are hypothesized in this study

Krumholz et al® note that it is not yet clear which ervironmental
factors are associated with success. Thus assigned points are
hypothesized in this study. Many interventions are provided in a more
than 1 setting, and scoring endeavors to capiure these combinations
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Mote: All available sources describing the intervention should be used to ascribe scores,
Reprintad from Krumholz et al,5 with permission from Lippincott Williams & Wilkins. Copyright 2006, American Heart Association.
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Appendix E Model of ACE-I Titration in OPTIMIZE-HF (Ref 34)
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Appendix F Model of Beta- Blocker Titration in OPTIMIZE-HF (Ref 34)
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APPENDIX H: The Flinders ProgramTM for Chronic Condition Management

Information Paper - SUMMARY (Ref 45)

The Principles of Self-

management
1. Have knowledge of their 1.
condition

2. Follow a treatment plan (care

plan) agreed with their health 2.

professionals
3. Actively share in decision
making with health

professionals 3.

4. Monitor and manage signs and
symptoms of their condition

5. Manage the impact of the 4.

condition on their physical,

emotional and social life 5.

6. Adopt lifestyles that promote
health

7. Have confidence, access and
the ability to use support
services.

Aim of the Flinders ProgramTM

Improves the partnership
between the client and health
professional(s)

Collaboratively identifies
problems and therefore better
(i.e. more successfully) targets
interventions

Is a motivational process for
the client and leads to
sustained behaviour change
Allows measurement over time
and tracks change

Has a predictive ability, i.e.
improvements in self-
management behaviour as
measured by the PIH scale,
relate to improved health
outcomes.

Assessment Tools
Goals

1. Partners in Health Scale
2. Cue and Response interview
3. Problems and Goals

Assessment

e I|dentification of Issues

e Formation of an individualised
Care Plan

e Monitoring and reviewing

>

—

PIH C&R

e Knowledge of condition e The C&R process uses a

e Knowledge of treatment series of open-ended

e Ability to take medication questions or cues to explore
e Ability to share in decisions the patient's responses to the
e Ability to arrange appointments PIH Scale in more depth. E.g.
o Ability to attend appointments

e Understanding of monitoring * Knowledge of Treatment

and recording

Ability to monitor and record

e Understanding of symptom
management

e Ability to manage symptoms

o Ability to manage the physical
impact

¢ Ability to manage the social
impact

e Ability to manage the emotional
impact

e Progress towards a healthy
lifestyle

e Ability to know and navigate the
health system

What can you tell me about
your treatment?

What other treatment options
including alternative therapies
do you know about?

What does your family/carer
understand about your
treatment?

Sharing in Decisions
Does your doctor/health
worker listen to you?
How involved to you feel in
making decisions about your
health?

Healthy Lifestyle
What are you doing to stay
healthy as possible?
What things to you do that
could make your health

Problem and Goals (P&G)
Assessment

- The Problems and Goals
assessment is another tool that
can be used as an adjunct to the
PIH and C&R process or as a
stand-alone assessment.

Notes: The health worker may well
see one of these issues as the main or
biggest problem for the client. The
client may see the same thing as their
biggest problem but they may see
something else as having a far greater
impact. For example, the clinician
might think that the way the client uses
their medication is the biggest
problem, however the client may think
their biggest problem is the demands
the family places on them, perhaps
they are caring for grandchildren
everyday and have little time for
themselves.

As well as defining the problem from
the client’s perspective, this
assessment also clearly identifies a
goal or goals that the client can work
towards
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APPENDIX A DEFINITIONS FOR Acute CHF and Stages (Ref 40)
(BNP based definitions not used, as it is not available in the NT for acute use)

Clinical Presentation

1. Elevated systolic blood pressure

Incidence*

>50%

Signs and Symptoms

Usually develop abruptly

Characteristics

Predominantly pulmonary (radiographic/clinical) rather than
systemic congestion due to rapid fluid redistribution from
systemic to pulmonary circulation; many patients have
preserved EF

2. Normal systolic blood pressure >40% Develop gradually (days Despite high ventricular filling pressure, radiographic
or weeks) and are pulmonary congestion may be minimal because of
associated with pulmonary vasculature/lymphatics adaptation due to chronic
significant systemic elevated left atrial pressures
congestion
3. Low systolic blood pressure (90 mm  <8% Usually have a low Many of those patients have advanced or end-stage HF
Hg) cardiac output with signs
of organ hypoperfusion

4. Cardiogenic shock <1% Rapid onset Primarily complicating acute M, fulminant myocarditis

5. Pulmonary edema <3% Rapid or gradual onset Clinical: severe dyspnea, tachypnea, tachycardia, and
hypoxemia, requiring immediate airway intervention
Radiographic: present in up to 80% of patients; often not
associated with clinical pulmonary edema

6. “Flash” pulmonary edema ? Abrupt onset Precipitated by severe systemic hypertension. Uncorrected,
respiratory failure and death ensue. Patients are easily
treated with vasodilators and diuretics. After blood pressure
normalization and reinstitution of routine medications,
patients can be discharged within 24 h

7. Isolated right HF ? Rapid or gradual onset Not well characterized; there are no epidemiological data
(eg, acute cor pulmonale, right ventricular infarct)

8. Acute coronary syndromes (25% ? Rapid or gradual onset Many such patients may have signs and symptoms of HF

of patients have signs/ symptoms that resolve after initial therapy or resolution of ischemia
of HF)

9. Post—cardiac surgery HF ? Rapid or gradual onset Occurring in patients with or without previous ventricular
dysfunction, often related to worsening diastolic function
and volume overload immediately after surgery.

STAGE Description
A Patients at high risk for HF but without structural heart disease or symptoms of HF (e.g., patients with hypertension,

atherosclerotic disease, diabetes, obesity, and metabolic syndrome or patients using cardiotoxins or with a family history
of cardiomyopathy). Such patients have no identified structural or functional abnormalities of the pericardium,
myocardium, or cardiac valves and have never shown signs or symptoms of HF.

Patients who have developed structural heart disease that is strongly associated with the development of HF (e.g.,
B previous myocardial infarction, LV remodeling including LVH and low EF, or asymptomatic valvular disease) but without
signs or symptoms of HF.

C Patients with structural disease who have current or prior symptoms of HF (e.g., known structural heart disease and
shortness of breath and fatigue, reduced exercise tolerance).

D Patients with refractory HF requiring specialized interventions (e.g., marked symptoms of HF at rest despite maximal
medical therapy—those who are recurrently hospitalized or cannot be safely discharged from the hospital without
specialized interventions).
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APPENDIX B Attributes of Performance Indicators (Ref 32)
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16 multiple domains associated domains of diagnosis, patient education,
17 with the process of treatment, patient self-management, and
18 medical care (see Figure 1) serial monitoring of success of treatment

20 Attributes of Selected Measures

Measure Characteristics Relevant Attributes

23 Useful in improving Interpretable
24 patient outcomes Actionable

25 Measure design Denominator precisely defined
Numerator precisely defined
28 Established types of validity
29 ® [ace

30 e Content

32 @ Construct

33 Established reliability
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APPENDIX C Choosing Performance Indicators (Ref 32)

Measure Characteristics

Risk adjustment, with carefully selected clinical variables and explicit consideration of demographic characteristics, must
be available to render observations interpretable.

Where possible the population should represent a disease state rather than a procedure applied to a subset of that
population.

New Considerations

4
5
6
57
58
59
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Use of exceptions

No. of measures

Feasibility of data collection

Exclusions of patients from the denominator of a performance measure are reasonable and should be broadly grouped into
e medical

® patient

e system-based reasons for why the patient was not eligible

To minimize the number of measures, efforts at creating a national consensus, involving all stakeholders, on measures to
be used for a specified period of time for accountability, pay for performance, and quality-improvement efforts should be
developed.

Although performance measure writing committees should create a full complement of measures for a disease, the NQF
should select only a subset of these for use at any particular time.

The subset should include measures from multiple dimensions of care to facilitate a more complete assessment of quality.

Measures should be retired when new evidence questions the association of those measures with clinically meaningful
outcomes or performance is so high that there is little room for future improvement.

Retired measures should be considered for reassessment in future years.

Data collection should occur prospectively through routine transactions of medical care because retrospective collection of
data is not sustainable.

EMR companies need to create and support export of data using standardized formats so that a greater number of
providers can participate in national quality-assessment programs.

Measures need to be developed in a way that recognizes the longitudinal patient care experience and creates “windows”
for capturing performance that are practical and clinically interpretable.
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Appendix D Heart Failure Disease Management Scoring System (Ref 33)

Table.

Heart Failure Di

Manage t Scoring Instrument

Intenvention
Category

Foints to be Assigned

Comment/Rationale

Recipient

Intervaention
content

Education and
counseling
aimed at
supporting
salf-care

Medication
rmanagement

Social support
Feer support

Surveillance by
provider
Remote
monitoring

Delivery
personnel

Method of
COMImunication

Frovider alone

Z2=Patient alona

F=Fatient with zome inclusion of caragiver
4=Fatient with a caregiver who is central to the
internrention

O=mMo mention of education

1=Focus solely on importance of treatment adherence
Z=Focus on treatment adherence including some creative
methods of improving adherence

F=Focus on surveillance but no mention of actions o be
talkeen in response to symptoms (eg, no flexble diaretic
managem ent)

4=FEmphasis on surveillance, management, and
evaluation of symptoms in addition to treatment
adherence

O=Mo mention of medication regimean

1==%ome mention of medications (eg, importance of
medication compliance) but not an active part of the
intervention. Mo attempt 1o intervens with provider to get
patients on an evidence-based medication regimen
Z=Fuidence-based medication regimen advocated but no
follow-up with patient or provider to monitor the
suggestion

F=Medication regimen monitored, attempt made to get
the patient on evidence-based medications, with follow-up
monitoring done with patient or provider

O=Mo mention of a pesr support interrention

1=Feer support mentionad but not integral 1o intersention
Z=Feer support integral componaent of intervention

O=mMo use of remote monitoring or telehealth
1T=Remote monitoring is used in conjunction with other
internvaentions that form the main intervention usad
z=Telehealth iz essential component of intervention

1==3ingle generalist provider (eq, physician, nurse,
phamacist
z==3ingle HF expert provider [eq, physician, nurse,
phammacist

F=NMultidisciplinary intervention

4=Multidisciplinary internmention provided in an integrated,
chorecgraphed mannear

1=Mechani zed via. intemet or telephone
Z=Ferson-to-person by telephone

F3=Face-to-face, individual, or in a group

4=Combined: Face-to-face at least once alone or in a
group with individual telephone calls in hetwesn mestings

Most interventions focus on the patient; yet, coding scheme recognizes
that some interventions are aimed at improving provider behavior (2o,
system intervention aimed at evidence-based carg). Most points are
given to intenventions that focus on the patient but also include
caregivers because an engaged family member act as Z2nd =et of eyes
and memory support, which can deter hospitalization. Thus: 2 points
assigned if focus was on patient alone;, 3 points if there is some
inclusion of the caregiver, 4 points if inclusion of the caregiver was a
major component of the intervention

Interventions are derived from Krumholz et al,® with point allocations
assigned to reflect current literature that suggests these interventions
are not comparable in efficacy. Individualized patient education and
counseling is essential because patients must be engaged in the
process of self-care and helped to learn how to make decision about
managing their HFE. Howewer, true self-care is more than treatment
adherence.

Fatients on optimal, evidence-based therapies are significantly less
likely to hawve acute exacerbations and hospital admissions.

Feer support interventions not used commonly but when used they
appear to improve perceived support rather than self-care Support has
bean conceptualized as a moderator of the relationship betweaen
intervention and outcorme

Remote monitoring is distinguished from other methods of
communication. Video monitoring may become a common method of
communication. For now, remote monitoring is conceptualized as
method of engaging patients in process of learning self-care by active
engagernent

Generalist: Provider specifically noted to not have training in heart
failure.

Multidizciplinany interventions: Multidisciplinary team involved with all
or most patients

Imtegratedichoreographed multidisciplinary intervention: Prowvided by
multiple disciplines in collaboration; provided in an HFE clinic with
policiesfprotocols specified for HF care

Optimal mix of program delivery personnel is not known, thus assigned
points are hypothesized in this study

Most interventions irvrolve combined individual approach with
telephonefdface-to-face contact. Points should be assigned based on
predominant method of communication The method of communication
varies widely within individual HF disease management programs,
making it difficult to judge how the method influences outcomes. Thus,
assigned points are hypothesized in this study.

Table.

Continued

Foints to be Assigned

Comment/Rationale

Intensity and

complexity

Duration

Com plexd iy

Ervironment

1==1 mao

2==32 mo

I==5 mo

4==6 mo

1=Low: single contact with little or no follow-up
Z=Muoderate: =1 but =—4 andfor infreguent contact or
contacts of short duration

S=High: multiple contacts of significant duration
1=Hospital Inpatient only

Z=Clinicioutpatient setting

F=Home-based

d=Combination of settings

Some literature suggests that more intense, complex, and lengthy
intenventions are associated with better ouicomes, though simple
intenventions have also been effective. Two categories were created to
capiure this item: Duration and complexity

Complexity is judged on frequency of content and duration of
visitsicalls. Assigned points are hypothesized in this study

Krumbolz et al® note that it is not vet clear which ervironmental
factors are associated with success. Thus assigned points are
hypothesized in this study. Many interventions are provided in a more
than 1 setting, and scoring endeavors to capture these combinations.

Mote: All available sources describing the intervention should be used to ascribe scores
Reprinted from Krumholz et al 5 with permission from Lippincott Williams & Wilkins. Copyright 2008, American Heart Association.
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Appendix E Model of ACE-I Titration in OPTIMIZE-HF (Ref 34)
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ACE therapy,iniaton shoud be | | Other conlraindications*
" re-alfempled on an outpalient + Cardiogenic or other forms of shock
besis ftr inical stabilty * Sysolic bood pressure <60 mm Hg
D4 is establshed (or 80-85 mm Hg, use cinica judgment)
b5 Titration + Hyperkalemia that is uncorrectable
b6 The dose is generally increased at ntervals determined + SCr>3.0 mgld.
o by B and renal funcion, Palens may be apiy upited = * Blatoral ena arery tenosis
during hosptalizatio. Inpatens wth boderine ronal unclon * Prognancy
P8 and BP, the tilration steps may oceur more * These codaicalons woud e o 3 JCAHO el shoe
) slowiy, aking place on the firstor second oulpatient vl el CE gkl o s et
30
31 Continuing ACE| on Admission
o Patients hospitalized with decompensated HF
i ¥ already treated with ACE! therapy prior lo
b4 Agent Iniation Dosage  Titation Steps Target Dosage hosplalzaton shoukd conlinue on ACE| terapy
g5 Caplopr 625 mg id 126, 25 mg Id 50 mg as long as they are not i cardiogenic shock
Enaapr 25mg bid 5 mg bid 25-20 mg bid or significantly deteriorating renal failure
36 Lisinopril 5mgqd 5,10mgad 5-40mg qd
37 Ramipri 2.5 mg bid 25 mg bid §mg bid
ks Quinapril 5mg bid 10 mg bid 10-20 mg bid
e Fosinopril 10 mg g ,10, 20 mg qd 20-40mg qd Paliens n cardogenic shock or
with systemic hypoperfusion may
10 * In patents who cannot achieve target dosages of the ACE, he highast dose toleraled should be mainlained require having ACEI
1 ¥ ; : discontinued of reduced
N2 n
2 | 1 Inpatisn/Outpatint Monitorng ]
| I ‘
g Bloot Presure Labs Symplons Roview Concoian ecs
+ Should be monilored per standard routin | | Monitar K+ + Most heart failure + Lowest diurelic dose that maintaing
+ Nolify physician if patient develops Ilor renal funclion patients wil nofice no euvolemia to minimize hypolension
motomatic hvootension BUN/CT) o . .

Appendix F Model of Beta- Blocker Titration in OPTIMIZE-HF (Ref 34)
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Patients will generally be starled on the iniial

without pacemaker, reactive airways disease

starting dose while in the hospital and discharged
on this dose.The dose is generally increased at
2-4-week intervals unil the target dose is achieved.
The first dose fitration may take place
on the first or second outpatient visit.

Continuing -Blocker on Admission

+ Patients hospitalized with decompensated HF,
already treated with B-blocker therapy
prior to hospitalization, should continue on
§-blocker therapy so long as they are not
in cardiogenic shock and do not show signs

Target Dosage

Agent Initiation Dosage | Titration Steps
B-Blocker therapy should Carvediol 3.125 mg bid 625,125mgbid  6.25-25 mg bid*
not be initiated while the patient Metoprolol CRIXLY 25mquﬂ 25,50,100, 150 mg qd  Max foleraled
receiving dopamine, dobutamine, up 10 200 mg g
or mifinone infusions BisoproloF 1.25mg od 25,5mgad 10mgqd

+ In patients who cannot achieve target dosages of the B-blocker,
the highest dose tolerated should be maintained above the initiation dosage

of systemic hypaperfusion (altered mental
BBlockers ae status, narrow pulse pressure, cold or
yplcalytirated clammy skin, rising BUN/C1)
$M) « Patienls receiving intravenous vasodilators or
S diuretics may have the -blocker continued

Nole: The ACCIAHA Hear Fallre guidel ing oy
I apatientis on anober -biciey, peopriate svéching 10 one shoan eflecive narge crica tias,

: 12.5 mgin more sever patiens, one tablet cutin haf.

10 be affachive I h

Patients with cardiogenic shock

Thetaget informetin s 200 mg. or systemic hypoperfusion should
* The targelabeling dose i the cavediol o i is 25 mg bd. Amadmum dose of 50 mg bid have the p-blacker
has been administered to patients with mild-to-moderale heart failure who weigh over 85 kg (187 b). discontinued or reduced
1 Meloprolol CRIXL is not indicaled for the reduction of mortafly alone.
+ Not FDA-approved for n US;the dosages ab of the OPTIMIZE-HF Steering Committes.
|
Ingatient Monitoring [ InpatientOutpatient Monitoring |
1 I
‘Blood Pressure and Heart Rate Weight Sympioms Review Conconitant Meds

+ Should be monitored per standard routine
+ Notity physician if patient develops

+ Most heart failure
patients wil notice no

+ Dally weights should
be oblained and

+ Prescribe lowest diuretic dose that maintains
euvolemia fo minimize hypotension
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APPENDIX H: The Flinders ProgramTM for Chronic Condition Management
Information Paper - SUMMARY (Ref 45)

The Principles of Self-
management

1. Have knowledge of their
condition

2. Follow a treatment plan (care
plan) agreed with their health
professionals

3. Actively share in decision
making with health
professionals

4. Monitor and manage signs and
symptoms of their condition

5. Manage the impact of the
condition on their physical,
emotional and social life

6. Adopt lifestyles that promote
health

7. Have confidence, access and
the ability to use support
services.

Aim of the Flinders ProgramTM

1. Improves the partnership
between the client and health
professional(s)

2. Collaboratively identifies
problems and therefore better
(i.e. more successfully) targets
interventions

3. Is a motivational process for
the client and leads to
sustained behaviour change

4. Allows measurement over time
and tracks change

5. Has a predictive ability, i.e.
improvements in self-
management behaviour as
measured by the PIH scale,
relate to improved health
outcomes.

Assessment Tools
Goals

1. Partners in Health Scale
2. Cue and Response interview
3. Problems and Goals

Assessment

e Identification of Issues

e Formation of an individualised
Care Plan

e Monitoring and reviewing

—

N

PIH

Knowledge of condition

Knowledge of treatment

Ability to take medication

Ability to share in decisions

Ability to arrange appointments

Ability to attend appointments

Understanding of monitoring

and recording

Ability to monitor and record

e Understanding of symptom
management

e Ability to manage symptoms

e Ability to manage the physical
impact

¢ Ability to manage the social
impact

e Ability to manage the emotional
impact

e Progress towards a healthy
lifestyle

¢ Ability to know and navigate the

health system

C&R

e The C&R process uses a
series of open-ended
guestions or cues to explore
the patient’s responses to the
PIH Scale in more depth. E.g.

¢ Knowledge of Treatment

- What can you tell me about
your treatment?

- What other treatment options
including alternative therapies
do you know about?

- What does your family/carer
understand about your
treatment?

e Sharing in Decisions
- Does your doctor/health
worker listen to you?
- How involved to you feel in
making decisions about your
health?

e Healthy Lifestyle
- What are you doing to stay
healthy as possible?
- What things to you do that
could make your health

Problem and Goals (P&G)
Assessment

- The Problems and Goals
assessment is another tool that
can be used as an adjunct to the
PIH and C&R process or as a
stand-alone assessment.

Notes: The health worker may well
see one of these issues as the main or
biggest problem for the client. The
client may see the same thing as their
biggest problem but they may see
something else as having a far greater
impact. For example, the clinician
might think that the way the client uses
their medication is the biggest
problem, however the client may think
their biggest problem is the demands
the family places on them, perhaps
they are caring for grandchildren
everyday and have little time for
themselves.

As well as defining the problem from
the client’s perspective, this
assessment also clearly identifies a
goal or goals that the client can work
towards
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