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	BACKGROUND
	Dyspnoea is the medical term for shortness of breath. As a common and distressing condition among older adults, it leads to hospital admissions, resultant adverse events and increasing costs to the healthcare system. Despite rigorous efforts, accurately identifying the underlying cause is often problematic, contributing to prolonged hospital stays and adverse patient outcomes. Current practice relies heavily on clinical assessment and chest x-rays with poor diagnostic outcomes. Point of Care UltraSound (POCUS) is a bedside ultrasound with the propensity to provide valuable insights for the diagnostic process. In a pilot trial, we show POCUS real-time assessment of cardiac, pulmonary, and vascular structures improved clinical decision making and reduced hospital stay in patients admitted to general medicine. This work proposes a multicentre randomised controlled trial to assess the impact of POCUS on dyspnoeic patients aged >65. Building on strong pilot data, this work will elucidate the utility of POCUS specifically on elderly dyspnoea patients and generate evidence to improve diagnostic and management options for all patients presenting with dyspnoea.


	RESEARCH QUESTION/HYPOTHESIS
	Research question: Can the addition of heart, lung and proximal femoral vein POCUS to the initial clinical assessment reduce the hospital length of stay for patients admitted to the internal medicine ward presenting with dyspnoea? 

Hypothesis: We hypothesise that the data obtained from POCUS will reduce the mean length of hospital stay by 24 hours when compared to standard care alone.

	
PRIMARY OUTCOME/PROCESS MEASURE
	 Hospital length of stay (LOS) is defined as the number of hours from time of admission to the general medicine ward to the time of discharge from the hospital facility.
Study sites selected are equipped with an electronic medical records system, where data of discharge can be calculated by their business intelligence units. This will reduce the risk of manual calculation error. Discharge is defined as leaving the primary hospital facility, irrespective of where patients go after that.


	SECONDARY OUTCOME/PROCESS MEASURES
	
Secondary outcomes: Several secondary outcomes will be measured and analysed at the midpoint by the DSMB and at the end of the study. 
A)	Longitudinal measures of LOS and return to place of residence will be compared between the two treatment arms.
1.	Disposition at discharge: proportion of patients in each group discharged home, transferred to a rehabilitation hospital, discharged to a new aged care facility, or discharged home with increased hospital assistance at the residential place including hospital in the home and subacute care at home provided by the hospital.
2.	Number of days until return to place of residence.
3.	30-day and 1-year readmission: proportion of patients readmitted to the hospital, and the number of readmissions during the time periods.
B)	The following clinical outcomes will be compared between groups:
1.	Dyspnoea using a 0-10 numerical rating scale at Day 1, 3, 7 and 30. 
2.	Mortality: death from any cause. Date of death recorded up to one year.
3.	Major Adverse Cardiovascular or Cerebral Event (MACCE) measure at Day 30 and 1 year. MACCE is a composite outcome including cardiac death, non-fatal myocardial infarction, non-fatal stroke, and re-hospitalisation. 
C) Exploratory analysis 
1.	Frailty - measured using the clinical frailty scale at Day 30 and 1 year.
2.	Independent living: will be measured using Lawton and Brody Instrumental Activities of Daily Living Scale. Day 30 and 1 year
3.	Quality of life using EQ-5D-5L- Day 30 and 1 year

Health economic analysis: Led by our team health economist. An economic analysis of POCUS will be performed using cost-consequence analysis as compared to usual care. 




	
STUDY DESIGN
(IF THE STUDY IS A CLINICAL TRIAL, PLEASE INCLUDE INFORMATION ON SAMPLE SIZE CALCULATION,  RANDOMISATION, AND BLINDING) 

	Multicentre trial, pragmatic prospective, randomised parallel group, open superiority trial. We will enrol 900 patients admitted to an internal medicine ward with a primary presentation of dyspnoea will be allocated in a 1:1 ratio to receive a) standard care or b) standard care and POCUS of the heart, lungs and proximal lower limb veins, performed within 24 hours of ward admission.

Sample size calculation: 
The second half of our previous trial (IMFCU-1) is used as pilot data for this sample size calculation. Based on the observed standard deviation in log(LOS), a sample size of 430 participants per group is required. This accounts for the interim analysis, and was based on a target 90% power across both the interim and final analyses; it was based on random draws following the distribution of the IMFCU-1 log(LOS) data, and incorporates dependence between the interim and full cohort, as well as planned truncation of very long stays . The calculated sample size is 860 participants (430/group) is then raised to 900 to account for potential withdrawals.

Randomisation: Randomisation codes will be via a computer-generated randomisation sequence with variable block size, 

Allocation, concealment, and implementation: Redcap will be used as the electronic case report form for the study. The allocation sequence will be concealed within Redcap, and only available to researchers once consent is obtained. 
Blinding: Due to the type of intervention, blinding of participants or treating clinicians is not possible. However, the members of the Endpoint Adjudication Committee and the DSMB will be blinded to allocation.

Interventions: Following randomisation, participants will engage in one of two intervention arms as described below.
Arm 1 – Standard Care: The current standard care pathway does not include POCUS. Diagnosis and management will be based on clinical evaluation and standard investigations requested by the treating team during clinical management.
Arm 2 – Standard care and POCUS: In addition to standard care, POCUS (on the heart, lung, and proximal femoral vein) will be conducted within the first 24 hours of randomisation and findings integrated into clinical assessment and management. This ultrasound will be performed by a physician trained in POCUS at the equivalent level of the Specialist Certificate or Graduate Certificate of Clinical Ultrasound of The University of Melbourne. The evaluation of the heart and lungs will adhere to the iHeartScan and iLungScan
protocols developed and validated by the Ultrasound Education Group of The University of Melbourne. These protocols exclusively rely on 2D imaging and Colour Flow Doppler for all cardiac assessments, and they are the same protocols used in the randomised pilot study, upon which this trial is based. 
A report will be written and distributed to members of the treating team and included in the patient notes.
In both arms and in keeping with pragmatic trial design, no restrictions will apply to medication use or additional standard investigations.

Run-in Phase: Drawing on previous experience, this trial includes a run-in phase during which each site must document and analyse a specified number of heart, lung, and DVT scans before beginning recruitment.
.

	INCLUSION CRITERIA
	
Adults aged 65 years or older who are admitted to the internal medicine ward where the primary symptom leading to admission is dyspnoea. Recruitment and allocation will occur within 24-hours of admission to the internal medicine ward. 

	EXCLUSION CRITERIA
	
Having a computed tomography (CT) chest or CT pulmonary angiogram, trans thoracic echocardiography, lung ultrasound, or deep vein thrombosis scan within 30 days prior to admission to the general medical ward, or where death is expected within 48-hour.




	EXPECTED NUMBER OF PARTICIPANTS
	

900 (450 each arm)



	STUDY DURATION





	

5 years
(2 years recruitment)



	ANALYSIS
	
Primary outcome: The primary outcome, LOS in hours, will be analysed using Student’s t-test on the log scale, in anticipation of a skewed distribution in the untransformed LOS. A cut-off of 21 days will be applied to LOS to avoid the effect of extremely long hospital stays. Statistical analysis will be performed using the latest available version of R (at least v4.3.3). For patients who die in hospital, we will follow a worst-case scenario approach, they will be assigned at discharge time of 21 days to reduce the bias of death favouring the primary outcome.

For the primary outcome, significance is defined as p < 0.0054 and 0.0492 for the interim and final analyses (respectively), to achieve a Type I error rate of 0.05 across both analyses. For secondary outcomes and comparisons between groups, a significance threshold of p = 0.05 (0.01) will be used. 

Secondary outcomes: Analysed using parametric or non-parametric tests according to the distribution of the log-transformed LOS data, all estimates will be reported with 95% confidence intervals. All analysis will be based on the principle of intention-to-treat. A sensitivity analysis will be conducted with multivariate regression (specifically, a generalised linear model) to evaluate potential influences of demographic and baseline factors. 
	

	IMPORTANCE TO GENERAL MEDICINE 



	Utilising POCUS in the assessment of dyspnoea is an innovative next step in improving the diagnostic reliability and ability of clinicians. Our pilot and previous research has shown that this practice change is feasible in the hospital settings and provided information that improved the confidence of clinical management decisions.	The additional of POCUS to current practice is both economical and pragmatic without significant time cost to the diagnostic process. Beyond hospitals, POCUS could be used in various medical settings, including home care, remote medicine, rehabilitation centres, outpatient clinics, and nursing homes. POCUS has already gained global recognition in internal medicine, with the European Federation of Internal Medicine advocating for its integration into training programs. This work on Australian-specific data will add to an international movement and provide evidence-based insights into the use and integration of POCUS in Australian settings for the Australian population and priorities. 

	FUNDING




	Applying for MRFF

	HAS CONSIDERATION BEEN GIVEN TO HOW THIS PROJECT MIGHT IMPROVE EQUITY IN INDIGENOUS OR VULNERABLE POPULATIONS? PLEASE PROVIDE EXPLANATION
	The diagnostic inaccuracy in patients with dyspnoea is most pronounced in patients >65 years old, with heart failure being both over- and under-diagnosed in 27% and 70% of cases, respectively. Significantly, older age has been identified as a primary independent factor predictive of 30-day mortality among dyspneic patients, although the precise impact on health outcomes and healthcare expenditure remains to be fully determined. Irrefutably, there is an urgent and unmet demand for more accurate and prompt diagnostic methods for elderly patients presenting with dyspnoea.
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