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Abstract
Background: Heart failure (HF) is the common end stage of cardiovascular disease and a leading cause of morbidity and mortality in Australia and worldwide. While General Practitioners (GPs) are well placed to manage patients with HF, adherence to HF management guidelines is often suboptimal. The primary objective of this phase is to test the efficacy of the PATHFINDER intervention.
Method: We propose a randomised controlled pilot trial of 200 patients admitted for HF with follow-up over 6 months. The intervention group will receive PATHFINDER intervention during and post discharge.  The project nurse practitioner will support patients and general practitioners in the adherence to evidence-based pharmacological and non-pharmacological therapy for the management of CHF in primary care. The control group will receive usual care. The primary outcome is change in exercise capacity measured by 6 minute walk test distance. Secondary outcomes include Kansas City Cardiomyopathy Questionnaire-short version (KCQ12), PROMIS Physical Function Short Form 4a, Patient Health Questionnaire (PHQ-2), self-care of Heart Failure Index, Medication Compliance Questionnaire, and numbers of re-admission to hospital and length of stay, all-cause mortality. 

Ethics and dissemination:  Ethics approval was granted by both South Metropolitan Health Service Human Research Ethics Committee (RGS 0000003531) and Curtin University Human Research Ethics Office (HRE2020-0322).

Introduction
Chronic heart failure (CHF) is the common end stage of cardiovascular disease and a leading cause of morbidity and mortality in Australia and worldwide.(1, 2) In Australia, the prevalence of CHF is estimated to be 2.1%, equating to approximately 480, 000 people with the condition.(1) Whilst there are currently no data relating to CHF incidence in Australia, it is anticipated that the prevalence of CHF will increase markedly in Australia over the next 20 years due largely to an ageing demographic.(3, 4)

High rates of hospitalisation remain a hallmark of CHF. Within 30 days of a de novo CHF admission, 1/3 of patients are readmitted to hospital and, on average, a patient will experience three additional hospital admissions over a year.(5) This results in approximately 158,000 admissions per year, totally 1.1 million days of hospitalisation and $2 billion in hospital care.(5) Even poorer clinical outcomes occur among the population who live in rural and remote areas, with a higher risk of 30-day death (Odds Ratio 1.16) and 1-year death in 30-day survivors (Hazard Ratio 1.11), even after controlling for socioeconomic status, Aboriginality, private insurance status and risk factors.(6) It is telling that patients with CHF experience overall survival worse than non-haematological malignancies.(6, 7) However, many of these admissions are preventable with improved adherence to guideline-advocated care, such as increased adherence to evidence-based pharmacological therapy, better non-pharmacological management (including self-management by patients), and improved medical surveillance.(4)

In Australia, many patients with CHF are managed in primary care, especially older patients, those from lower socio-economic backgrounds, individuals living in regional and remote locations and Aboriginal people. Many patients with CHF are managed primarily by their General Practitioner (GP), however adherence to CHF management guidelines is often suboptimal, a factor that is likely to contribute to the high rates of preventable hospitalisations.

In addition to the health impact, CHF results in a significant economic burden to society, encompassing $867 million in community care and $1.82 billion in hospital care.(1) It is predicted that the annual health care cost will reach $3.8 billion within ten to fifteen years,(1) highlighting the importance of new approaches to improve CHF management across the Australian healthcare landscape.

Specific objective/Research questions for pilot trial:
The primary objective of the PATHFINDER project is to support patients and general practitioners in the adherence to evidence-based pharmacological and non-pharmacological therapy for the management of CHF in primary care, thereby reducing unnecessary, clinically detrimental and very costly hospital admissions. We will apply the PATHFINDER intervention using a randomised controlled trial design. This will be piloted initially at Fiona Stanley Hospital (FSH), with Royal Perth Hospital (RPH) added as a secondary site during the course of the project. The aim will be to test an educational intervention (Heart Health Plan) delivered to participants and GPs aiming to improve CHF guideline adherence in primary care.

The secondary objectives of the trial are as follows:
1. To determine the number of eligible patients, and calculating recruitment and refusal rate at baseline for eligible patients 
2. To assess the feasibility of those patients who agreed to participate, the percentage that complete all baseline assessments.
3. To investigate patient adherence to the intervention and the acceptability of the PATHFINDER intervention to HF participants at 6-month follow-up by determining the proportion of occasions they acted on HF management advice delivered through the study. 
4. To assess GP engagement and satisfaction with the intervention at the 6 month follow-up for their patients. 
5. To assess the intervention fidelity: feedback will be sought from patients and GPs on the accessibility of materials delivered through the PATHFINDER intervention of the patients randomised, the percentage who completed all aspects of the study. 

Method
Trial design:
We will conduct a pilot randomised controlled trial of the implementation of PATHFINDER for patients with heart failure. The pilot trial will be done at two centres (Fiona Stanley Hospital and Royal Perth Hospital). The patient participants will be allocated 1:1 to PATHFINDER group or control group.
Participants:
Eligible participants will include patients discharged from FSH or RPH following a discharge diagnosis of CHF.  Inclusion criteria is (1) men and women over the age of 18 years with a diagnosis of CHF, (2)able to identify provide contact details of a primary care general practitioner, (3)willing to provide written informed consent. Exclusion criteria: Patients attending the Advanced Heart Failure Service (FSH), patients who need CHF palliative care, nursing homes/assisted living residents.
Recruitment will occur during hospital admission at Fiona Stanley Hospital and Royal Perth Hospital in WA. Volunteers will be recruited by a face-to-face screening visit before discharge. Following the provision of written, informed consent, two hundred eligible patients with HF will be randomised to the PATHFINDER intervention or control group, who will receive usual care in a 1:1 fashion.
Intervention:
Two hundred patients with CHF will be randomised to receive the PATHFINDER Heart Health Plan or control (usual care). For the PATHFINDER group, the project’s Nurse Practitioner (NP) will support patients’ self-management and educational informational and resources, help facilitate the transition from tertiary to primary care including a Heart Health Plan, and be a point of contact for GPs needing support for medication titration. Referrals for multidisciplinary management will be facilitated by the NP, with input from other Allied Health Professionals. Complex issues will be triaged for cardiologist support through the Advanced Heart Failure and Cardiac Transplant Service (FSH).
The Usual Care (Control) Group will receive standard inpatient and outpatient care, without additional heart failure management support being provided to either the patient or the GP.
All patients will undergo clinical review with six minute walk test after 8 weeks and 6 months.

Role of nurse practitioner (employed by the hospital specifically for the trial):
1. Help identify and pre-screen participants during HF-related hospitalization by checking inclusion and exclusion criteria 
2. Help identify GPs’ information recorded in participants’ medical records in the tertiary hospital and contact GPs regarding the study 
3. Help facilitate the transition from tertiary to primary care:
-to contact GPs having the first follow-up appointment within one week post discharge
-to contact GPs needing support for medication titration
4. Support GPs to link participants to multidisciplinary management and tertiary medical resources: cardiac rehabilitation program, comorbidities management, echocardiography , BNP test
5. Complex issues experienced by GPs will be triaged by the NP for cardiologist support through the Advanced Heart Failure and Cardiac Transplant Service (FSH).

Outcome:
The primary endpoint is distance change in six minute walk test, defined by 30m improvement in the 6MWT distance, which is considered a clinically meaningful in patients with heart failure. The secondary endpoint is Kansas City Cardiomyopathy Questionnaire-short version (KCQ12), PROMIS Physical Function Short Form 4a, Patient Health Questionnaire (PHQ-2), self-care of Heart Failure Index, Medication Compliance Questionnaire, and numbers of re-admission to hospital and length of stay, all-cause mortality. 

All direct costs associated with PATHFINDER implementation and health care costs attributed to participants in the interventional and control groups will be collected.  Administrative costs will be ascertained though the use of published costs of medicines, and costs listed as part of the hospital DRG codes.  Cost effectiveness will be determined through the comparison of quality adjusted life years between treatment and usual care.  

Sample size:
Our sample size is calculated based on a 30m improvement in the 6MWT distance (primary outcome), which is considered a clinically meaningful in patients with heart failure. We estimate a sample size of 170 participants are required to have 90% power (two-tailed) to detect a difference of 30±60m between groups with a significance level of 0·05. 200 participants will be recruited to allow for 15% drop-out, including due to expected deaths during the 6 month follow-up, therefor we propose to recruit 200 participants.
Randomisation and blinding:
Following provision of consent, patients will be randomly assigned, by use of an online service, in random permuted blocks to PATHFINDER intervention or usual care (control) group in a 1:1 allocation ratio. Participants will be informed of their group allocation. Because of the nature of the PATHFINDER intervention, participants and research personnel will not be blinded.
Analytical methods and data management:
Group descriptive statistics will be used to describe the baseline characteristics of the study cohort. The association between baseline risk factors and risk of death or hospital admissions will be explored using Cox proportional hazard model. All analyses will be stratified by gender. Outcomes will be assessed on an intention to treat basis using linear regression for the primary research hypothesis to estimate group differences and 95% confidence intervals (CI). Similar linear regression models will be used to estimate the intervention effect and corresponding 95%CI for secondary outcomes (physical activity, quality of life, readmission, vital status).
Data will be de-identified once collected, and a study ID will be developed for each participant. Only authorised researchers will have access to the data. Given the short period of the intervention and low risk of the trial, a data monitoring committee will not be formed. However, regular data review will be performed to minimise adverse events and other intended effect.
Participant flow:
[image: ]
Ethic and dissemination:
South Metropolitan Health Service Human Research Ethics Committee granted the primary ethics approval for the trial (RGS 0000003531). The Curtin University Human Research Ethics Office granted the reciprocal approval for the trial (HRE2020-0322). The report of the study will be disseminated via scientific forums including peer-reviewed publications and presentation at national and international conferences.
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