[bookmark: _GoBack]treating patients with neutropenic fever from the comfort of home
[bookmark: _Hlk56641388]Febrile neutropenia is a common, life-threatening complication for people undergoing chemotherapy for cancer. Home-based management has been shown to be safe for low-risk patients but is not widely available in Victorian hospitals. Building on the success of an earlier trial, the Peter MacCallum Cancer Centre sought to expand home care of low-risk febrile neutropenia patients with cancer to three health services, and to adapt the program for children with cancer.
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Background
[bookmark: _Hlk56641139]Neutropenia is a condition where a person does not have enough neutrophils, a type of white blood cell. This can leave them vulnerable to infection. When someone with this condition develops a fever, it is known as febrile neutropenia (FN) and is considered a medical emergency. 
FN is one of the most common complications of cancer treatment and the leading cause of unplanned hospital admissions. 
At most Victorian hospitals, anyone presenting with FN will be admitted and treated with antibiotics intravenously. However, this approach can lead to the overtreatment of up to 50 per cent of patients as children and adults with cancer and FN have varying degrees of risk of severe infection. 
Local and international evidence has shown that people with low-risk FN can safely be managed at home and that this can improve their quality of life. 
After successfully trialling the treatment of low-risk, adult FN patients with cancer at home, the Peter MacCallum Cancer Centre (PMCC) was keen to expand its program to more health services. The health service also sought to develop a similar pathway for paediatric patients, which would be the first of its kind in Australia. 
By decreasing hospital length of stay, facilitating early discharge, and reducing the risk of hospital-acquired infection, PMCC aimed to deliver a better patient experience for people with cancer and enhance their quality of life.
There is no place like home: multisite implementation of the low-risk fever and neutropenia program
Lead Peter MacCallum Cancer Centre
Partners Monash Health, Austin Health, The Royal Children’s Hospital
Duration December 2016 – August 2018
Key outcomes
Transferred 51 low-risk FN patients to home-based care
Reduced hospital length of stay at two health services
Saved 178 hospital bed days
Freed up more specialised cancer beds for children requiring in-hospital chemotherapy at the RCH Children's Cancer Centre
Saved more than $5,000 in costs per patient treated on the low-risk FN program
Improved quality of life for patients and carers on the program

‘It is always better being at home rather than in hospital.’ 
– Adult patient


Key activity
Implementation toolkits were developed for both adult and paediatric low-risk FN patients which included policies, procedures, and patient and carer resources.
The adult low-risk FN program was implemented at Austin Health and Monash Health in May and August 2017, respectively. 
The paediatric low-risk FN program was launched at The Royal Children’s Hospital (RCH) in January 2018. 
Adult home management program
Generally, the home management program for adult low-risk FN patients with cancer operated as follows:
Patients presenting with FN were assessed using the Multinational Association of Supportive Care in Cancer (MASCC) risk index. Those with long-lasting or persistent neutropenia could not be assessed and were ineligible for home management.
Patients assessed as high-risk received the standard intravenous (IV) antibiotic treatment in hospital. Those deemed low risk were given an oral antibiotic and screened to determine if they could be discharged early and continue treatment at home. 
Patients eligible for home management took at least one dose of oral antibiotics prior to leaving hospital so they could be monitored for any side effects. Patients and their carers were also educated on symptoms to look out for and when the patient should return to hospital, such as if they felt unwell, experienced a new, recurring or persistent fever, or if they could no longer self-manage. 
After starting home treatment, patients were closely monitored until their neutrophil levels returned to normal, either through an ambulatory program, a Hospital in the Home (HITH) service or an equivalent service.
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Paediatric home management program
The home management program for paediatric patients was similar to the adult program, with the following key differences:
Patients were risk assessed using a dedicated paediatric FN score (AUS-rule) developed in Australia.
Home-based care using IV antibiotics was provided for many children who were unable to take oral medication. 
OUTCOMES
Evaluation at the end of August 2018 showed the following project outcomes across the three sites:
115 (48 per cent) of the 240 FN patients who had been assessed were identified as low risk.
51 (44 per cent) of the low-risk FN patients were transferred to home-based care. No low-risk FN patients from Austin Health were transferred for a range of reasons (see below for further discussion).
Both Monash Health and RCH showed statistically significant reductions in hospital length of stay.
A combined total of 178 hospital bed days were saved across Monash Health (56 bed days) and RCH (122 bed days).
43 per cent of beds saved at RCH were in the Children’s Cancer Centre, meaning more specialised cancer beds were available for children requiring in-hospital chemotherapy.
More than $5,000 in costs were saved per patient treated on the low-risk FN program compared with standard hospital care.
No patients treated on the program experienced any adverse effects. Three patients were readmitted for prolonged fever but did not experience any additional complications and made full recoveries.
Patients and carers showed a clear preference for home-based care and reported that the program had improved their quality of life. 
‘Life is just a bit more normal. We can eat dinner together as a family and she can play with her sister.’
– Parent of paediatric patient


Key learnings
The project benefited from the leadership of a multidisciplinary steering group. For other health services seeking to implement home-based management of low-risk FN, the project team recommends formalising a steering group of key stakeholders at each participating site early in the planning phase. The group should meet regularly to identify barriers, review protocols and guidelines, monitor progress, and communicate results back to relevant departments. It should include medical and nursing representatives from the oncology/haematology, infectious diseases, emergency, pharmacy and quality/strategy departments, as well as from the HITH service. 
Having ward champions was an effective way to increase program awareness among clinicians, patients and carers. A clinical nurse consultant and medical lead were appointed at each participating site to manage all aspects of the program, including education, guideline updates and data collection. The ward champions also encouraged regular discussion about suitability of potential patients. Ward champions should ideally be medical staff and nurses with a strong clinical presence on the wards. 
Another way in which the project team fostered clinician acceptance was by outlining to the treating team the evidence behind the program as well as the clear benefits for patients and their carers. Each participating site was encouraged to provide regular feedback to clinicians on the program’s progress to keep them engaged, including the number of patients involved, the number of bed days saved, and details of any readmissions.
Strong collaboration between HITH, ambulatory services, and the infectious diseases (ID) and oncology/haematology departments was key to project success. The project team recommends having ID and HITH lead the program and encouraging implementation sites to use established HITH resources and protocols.
Barriers to home management
Across the three implementation sites, more than 60 low-risk FN patients were not transferred to home-based care.
While some of these patients appropriately remained in hospital as per the program’s protocol, 17 were suitable for home-based care. This could have saved an additional 43 bed days. 
The top three barriers to suitable patients being transferred to home care and some solutions proposed to address them are listed below.
The patient was not screened for the program
Increase program awareness
Encourage nurse-led screening
Use electronic medical records to generate alerts to ensure the patient is screened and appropriate follow up is arranged
The patient lived outside the area covered by HITH
Extend the program to more health services to enable HITH service cross coverage over a larger geographic area
Have a local general practitioner follow up with the patient daily and communicate updates to the treating team
The patient’s clinician preferred they stay in hospital 
Build clinicians’ trust in the program and increase their engagement by providing regular feedback 
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