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SUMMARY

Rationale: An acute lower respiratory tract infection (LRTI) or pneumonia in (frail) older
people is generally characterized by diagnostic uncertainty and high risk of complications
and negative outcomes (for example due to overlap with heart failure and chronic obstructive
pulmonary disease (COPD)). Besides that, care in the home situation often acutely falls short
because of an acute care problem (for example due to falls, decline in activities in daily living
(ADL) function or a state of confusion). This often leads to a presentation at the emergency
department (ED) with the goal to define the optimal treatment for the (frail) elderly patient.
This optimal treatment often consists of a combination of antibiotics/antivirals, oxygen
suppletion and/or inhalation medication, optimization of the hemodynamic, physiotherapy
and treatment and/or prevention of delirium. In principle, this kind of care and treatment could
take place outside the hospital (for example in a patient’'s home). However hospitalization
usually follows because treatment at home is considered irresponsible, inhumane or
impossible due to the acute care problem. Hospitalized (frail) elderly are at high risk for
complications, like malnutrition, delirium (with the consequence of prescribing sedative
medication) and falls/functional decline. These hospitalizations are a consequence of the fact
that the healthcare and treatment protocols between the involved regional care partners (for
example general practitioners (GPs), hospitals, nursing homes and homecare institutions)
are insufficiently coordinated: the lack of diagnostic and treatment possibilities in primary
care, the lack of capacity in the nursing homes and homecare, and the presence of financial
barriers. In (frail) older people, an acute respiratory infection therefore causes unnecessary
or unnecessarily long hospitalizations with high risk of complications, like iatrogenic harm
such as delirium. Besides that, these hospitalizations of (frail) older people with acute
moderate-severe LRTI or pneumonia, especially in the flu season, also cause hospital
capacity problems that may result in postponing other necessary treatments.

Recently, an integrated care pathway has been developed with the aim to treat patients with
a moderate-severe LRTI or pneumonia outside the hospital setting based on a hospital-at-
home setting. The implementation of this regional care pathway ‘The Hague RTI Care
Bridge’ supports GPs in the diagnostics, the treatment and the organisation of care for (frail)
older people with an acute moderate-severe LRTI or pneumonia. There are three patient
paths imbedded in the care pathway with one of them being a hospital-at-home track in which
patients will receive antibiotics/antivirals and when clinically indicated oxygen suppletion,
inhalation medication and/or homecare. The second patient path is an adjusted visit to the
ED with a priority assessment and the third is an admittance to a readily available recovery

bed in a nursing home. Clear collaboration agreements are made between involved regional
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care partners. In the hospital-at-home track, patients and caregivers receive a monitoring kit
(including a pulsoximeter and thermometer) to evaluate the vital signs. These will be written
down onto a registration form three times a day, and discussed with the treating physician.
The care pathway supports patients and caregivers to keep control over their own care
process by home monitoring.

Objective: The objective is to evaluate the implementation of this multidisciplinary developed
regional care pathway for (frail) older people with an acute moderate-severe LRTI or
pneumonia, to thereby optimize the regional coordination of care and prevent unnecessary
hospitalizations.

Study design: Prospective observational study.

Study population: (Frail) older people (age = 65 years) with an acute moderate-severe LRTI

or pneumonia treated outside the hospital versus those (partially) treated in the hospital.

Main study parameters/endpoints: The primary study outcome is to determine the
feasibility of the care pathway, which is defined as the percentage of patients included in the
care pathway that were not admitted to the hospital (treated outside the hospital). Secondary
outcomes are the practical applicability (defined as the percentage of patients that can be
included in the care pathway and that are actually included), the total amount of days of
bedridden status or hospitalization, the sleep quantity in the first two days after inclusion and
on the seventh day, the sleep quality on the seventh day after inclusion and at 30 days,
functional outcome (KATZ-15 and current living situation) and quality of life (EQ-5D-5L) at 30
days, 6 and 12 months, the safety of the care pathway (30-day, 6 month and 12 month
mortality) and complications in the first 30 days (readmissions, delirium, falls). Furthermore,
the satisfaction of patients/caregivers and professionals with the given care will be evaluated.

If possible, cost savings and logistical impact on hospital bed capacities will be evaluated.

Nature and extent of the burden and risks associated with participation, benefit and
group relatedness: As this is an observational study evaluating the feasibility and the
satisfaction of a regional care pathway in common practice, there are no specific benefits nor
risks to be expected from participation in the study. Patients receive standard care according
to the care pathway or the hospital guidelines. However, participation in the study will cost
the patients (2-2.5 hours), caregivers (5-35 minutes) and treating physicians (5-35 minutes)

extra time compared to not participating in the study.
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1. INTRODUCTION AND RATIONALE

An acute lower respiratory tract infection (LRTI) or pneumonia in (frail) older people is
generally characterized by diagnostic uncertainty and a high risk of complications and
negative outcomes (for example due to overlap with heart failure and chronic obstructive
pulmonary disease (COPD))'2. Besides that, care in the home situation often acutely falls
short because of an acute care problem (for example due to falls, decline in activities in daily
living (ADL) function or a state of confusion). This often leads to a presentation at the
emergency department (ED) with the goal to define the optimal treatment for the (frail) elderly
patient. This optimal treatment often consists of a combination of antibiotics/antivirals,
oxygen suppletion and/or inhalation medication, optimization of the hemodynamic,
physiotherapy and treatment and/or prevention of delirium. In principle, this kind of care and
treatment could take place outside the hospital (for example in a patient’s home); however
hospitalization usually follows because treatment at home is considered irresponsible,
inhumane or impossible due to the acute care problem®®. Hospitalized (frail) elderly are at
high risk for complications, like malnutrition, delirium (with the consequence of prescribing
sedative medication) and falls/ functional decline. These hospitalizations are a consequence
of the fact that the healthcare and treatment protocols between the involved regional care
partners (for example general practitioners (GPs), hospitals, nursing homes and homecare
institutions) are insufficiently coordinated, the lack of diagnostic and treatment possibilities in
primary care, the lack of capacity in the nursing homes and homecare, and the presence of
financial barriers™*1. In (frail) older people, an acute moderate-severe LRTI or pneumonia
therefore often causes unnecessary or unnecessarily long hospitalizations with high risk of
complications, like iatrogenic harm such as delirium??14, Besides that, these hospitalizations
of (frail) older people with acute moderate-severe LRTI or pneumonia, especially in the flu
season, also cause hospital capacity problems that may result in postponing other necessary
treatments. Therefore, the regional care pathway ‘The Hague RTI Care Bridge’ is developed
multidisciplinary to support GPs in the diagnostics, the treatment and the organisation of care
for (frail) elder people (age = 65 years) with an acute moderate-severe LRTI or pneumonia®®.
In this care pathway, three patient paths are imbedded with one of them being a hospital-at-
home track in which patients will receive antibiotics/antivirals and when clinically indicated
oxygen suppletion, inhalation medication and/or homecare. The second patient path is an
adjusted visit to the ED with a priority assessment and the third path is an admittance to a
readily available recovery bed in a nursing home. Clear collaboration agreements are made
between involved regional care partners. In the hospital-at-home track, patients and
caregivers receive a monitoring kit (including a pulsoximeter and thermometer) to evaluate

the vital signs. These will be written down onto a registration form three times a day, and
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discussed with the treating physician as well as whether the patient went out of bed that day
and/or whether the patient has fallen. The care pathway supports patients/caregivers to keep
control by home monitoring. In this observational study, the implementation of this care path
will be evaluated. During this 12 months project, it is hypothesized that at least 50% of the
(frail) elderly patients with an acute moderate-severe LRTI or pneumonia will not be admitted
to the hospital (completely treated outside the hospital (at home or in the nursing home))
after inclusion in the care pathway by the GP or treating physician at the ED.

12
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2. OBJECTIVES

Primary Objective: To determine the feasibility of the care pathway, which is defined as the
percentage of patients included in the care pathway that were not admitted to the hospital

(treated outside the hospital).

Secondary Objectives: To determine the practical applicability of the care pathway (defined
as the percentage of patients that can be included in the care pathway and that are actually
included), the safety of the care pathway (mortality at 30 days, 6 months and 12 months),
complications within the first 30 days (readmissions, delirium, falls), the satisfaction of
patients/caregivers and professionals with the care pathway, the total number of days of
bedridden status or hospitalization, the sleep quantity in the first two days after inclusion and
on the seventh day, the sleep quality on the seventh day and at 30 days, and functional
outcome (KATZ-15 and current living situation) and quality of life (EQ-5D-5L) at 30 days, 6
and 12 months. If possible, cost savings and logistical impact on the hospital bed capacities
will be evaluated.

13
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3. STUDY DESIGN

The design of the study is a prospective observational study, which will be performed in the
Haaglanden area in the Netherlands, consisting of the municipalities of The Hague,
Wassenaatr, Rijswijk and Voorburg/Leidschendam. The inclusion for this study will be during
12 months from November 14, 2022 until November 13, 2023, thereby including the 2022-
2023 winter season / flu season. During this period, the results will be evaluated for the

benefit of interim adjustments.

The setting of the study will be mostly in primary care. Based on the care pathway ‘The
Haque RTI Care Bridge’, GPs have three options for the treatment of (frail) older people with
a clinical diagnosis of an acute moderate-severe LRTI or pneumonia:

1. Hospital-at-home.

2. Referral to the ED with a priority assessment.

3. Admittance to a recovery bed in a nursing home.

The hospital-at-home treatment can only be started on weekdays (Monday-Friday) during
office hours (08.00-18.00) due to practicalities (absence of own GPs during evenings and
nights). The admittance to a recovery bed in a nursing home can only be done on weekdays
and weekend days from 08.00-20.00. Patients who present at their GP and/or on the ED with
a LRTI/pneumonia when the care pathway is active are eligible to be treated according to the
care pathway. Patients who are hospitalized subsequently to the priority assessment ED-visit

will not be treated following the care pathway, and therefore not be included in the study.

Control group
Patients who fulfill the inclusion criteria and do not meet the exclusion criteria of the care

pathway, and are admitted to the hospital on weekdays outside office hours (18.00-08.00)
and on weekend days due to the inactivity of the care pathway or unavailability of the

recovery bed in a nursing home, will serve as a control group.
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4. STUDY POPULATION

4.1 Population (base)
The study population consists of older people (age = 65 years) who present at their GP or

on the ED with the clinical diagnosis of an acute moderate-severe LRTI or pneumonia.
These older patients with a moderate-severe LRTI or pneumonia will be the main
population in this study. The caregivers and treating physicians of these patients will also

be asked to participate in this study to evaluate their satisfaction about the given care.

In the Netherlands, >35.000 adults are admitted to the hospital annually with an acute
LRTI or pneumonia. In the region of The Hague, this concerns around 1.500-2.000
hospital admissions annually. The Hague has approximately 540.000 citizens, of which
about 59.000 are 65 years or older. In 2018, 29.732 patients aged 65 years or older

presented at the EDs of the Haga Teaching Hospital and the Haaglanden Medical Centre.

4.2 Inclusion criteria
To be eligible to participate in this study, a patient must meet all following criteria:

- age 2 65 years
- clinical diagnosis of an acute moderate-severe* LRTI or pneumonia
- written informed consent (IC) for participation in the study

- oxygen saturation 292% with max 5 litres O,** and a respiratory frequency <24/minute

*. moderate-severe is defined by a Pneumonia Severity Index (PSI) class = 3 or a CURB-
65 > 216-17
** = or adjusted oxygen saturation cut-offs for the patient as clinically indicated (for

example for patients with COPD) by the treating physician (GP or ED-physician)

To be eligible to participate in this study, a caregiver must meet all following criteria:
- age = 18 years
- caregiver of a patient included in the study

- written IC for participation in the study

To be eligible to participate in this study, a physician must meet all following criteria:
- physician of a patient included in the study at the main location of treatment:

- hospital-at-home: general practitioner

- nursing home: specialist in elderly care medicine

- hospital (control group): ward doctor
- physician should have treated the patient at least = 2 (consecutive) days

- written IC for participation in the study

15
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4.3 Exclusion criteria

A potential patient who meets any of the following criteria will not be able to participate:
- patients receiving chemotherapy (< 2 months before presentation)

- patients with active hematologic malignancy

- immunocompromised patients (for example solid organ transplants)

- severe dementia (clinical dementia rating scale sum of boxes (CDR-SOB) score 16-18)*8

4.4 Sample size calculation
As this is a feasibility and qualitative study, a formal sample size calculation is not

possible. We aim to include £100 (frail) elderly patients, together with their £100
caregivers and their £100 treating physicians. In case a patient is included in the study
and his/her caregiver and/or treating physician does not want to participate in study, the
patient will stay included in the study and no extra patients will be included. Ideally, 50
patients will be treated at home or in a nursing home and 50 patients will be treated in the

hospital (control group).

16
Version 3 d.d. 04-11-2022



T22-066
The Hague RTI Care Bridge

5. TREATMENT OF SUBJECTS

5.1 Investigational product/treatment
Patients will be managed according to the multidisciplinary developed care pathway ‘The

Hague RTI Care Bridge’. The first procedure in this pathway is the assessment of the
patient by the GP. The GP performs a physical examination including vital signs (heart
frequency, blood pressure, respiratory frequency, oxygen saturation, and body
temperature), a check for the presence of a confused state according to current delirium
guidelines and a standard diagnostics package as defined in the care pathway:
nasopharyngeal swab for detection of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) and influenza by polymerase-chain reaction (PCR) and an adjusted acute
presenting older patient (APOP) screener'®2°, Next, the GP will evaluate whether the
criteria for hospital-at-home treatment are fulfilled and wished upon by the patient and
caregiver, or whether additional assessment on the ED or admission to a nursing home is

needed.

Main criteria for hospital-at-home treatment:

- the patient has an acute moderate-severe LRTI or pneumonia

- the patient/caregiver are motivated and able to learn

- unplanned care is not expected

- an individual care plan and registration form are present

- adequate homecare has been deployed if necessary

- the patient/caregiver can open the door or the patient has a key box at the front door
- the patient/caregiver/homecare can do checks and are able to use the monitoring kit
- the GP is the care director and agrees and knows the method of monitoring

- oxygen saturation 292% with max 5 litres O2 and respiratory frequency <24/minute*

* = or adjusted oxygen saturation cut-offs for the patient as clinically indicated (for

example for patients with COPD) by the treating physician (GP or ED-physician)

First treatment option: hospital-at-home

If the GP aims to treat the patient at home, the following treatment options are available
following the current national primary care guidelines?!. In case of bacterial pneumonia,
the first choice is amoxicillin, which can be switched in case of insufficient improvement
after two days in no severely ill patients to doxycycline or another antibiotic. The second
choice (in case of hypersensitivity) is doxycycline. An alternative treatment is moxifloxacin,
which can be started after consultation of an internist or pulmonologist. In case of (or

suspicion of) aspiration, amoxicillin/clavulanic acid is the first choice and clindamycin the
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second choice (in case of hypersensitivity). An additional treatment option for patients with
unreliable oral intake or patients where there is little supervision on the intake is
ceftriaxone intramuscular once a day for a total of five days, which will be administered by

a specialist nurse from the homecare organisation.

In case of a coronavirus disease 2019 (COVID-19) infection, the patients will be treated at
home following the current national primary care guidelines?. In case of an influenza
infection, the patients will be treated according to the current national primary guidelines
with oseltamivir or baloxavir?. In the treatment with oseltamivir, attention should be payed
to the kidney function.

If patients sound bronchospastic during pulmonary auscultation, the start of inhalation
medication can be considered in the form of fenoterol/ipratropium (50/20) per doses
aerosol with spacer, consisting of two inhalations at a time with a maximum of eight per
day. In patients with underlying obstructive pulmonary disease (asthma/COPD) and/or
clinical signs of bronchospasm, it can be considered to start prednisolone 40mg once a

day for five days.

Patients requiring oxygen suppletion can receive oxygen suppletion (maximum of 5 litres)
at home. The GP can order the oxygen by phone (delivery time within a few hours) and
individual target values will be noted on the individual care plan of the patient by the
treating physician. Reduction of the oxygen suppletion takes place based on the individual

target values in consultation with the GP.

Every patient included for the hospital-at-home treatment according to the care pathway
will be registered at the homecare contact centre. The GP will inform them about the
therapy of choice, the use of oxygen suppletion (if indicated), the need to start homecare
and the individual care plan. Besides that, the GP will give the patient a printed version of
the individual care plan to keep at home. The homecare organisation makes sure that a
nurse will visit the patient within four hours of registration. To this visit, the nurse will bring
a printed version of the registration form, a monitoring kit (including a pulsoximeter and a

thermometer) and will administer the first dose of ceftriaxone intramuscular if needed.

During the visit, the nurse will instruct the patient and caregiver about the use of the
monitoring kit and the registration form. They will discuss the individual care plan and
explain how to contact the homecare contact centre, and answers additional questions. In

case inhalation medication is prescribed, instructions on the use will be given. In case
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intramuscular ceftriaxone is prescribed, the first gift will be given during this visit and the
nurse will also visit the patient daily to administer the other doses of ceftriaxone. The
nurse will also evaluate whether there is need for homecare, if not already started.

The GP will have contact at least once a day with the patient/caregiver or the nurse of the
homecare. This contact will preferably be by video call, but at least by phone. Patients will
be asked to write the vital signs down on the registration form three times a day to discuss
them with their treating GP together with whether the patient went out of bed that day and
whether the patient has fallen. A fall is defined as an event that results in a person coming
to rest inadvertently on the ground or floor or other lower level. In case of doubt, the GP
will visit the patient. To guarantee a safety net 24 hours a day, the GP will inform the
general practice centre (GPC) about the patient being in the care pathway. Besides that,
the GP will ask the patient to give permission to open their national exchange point (LSP)
to guarantee that the GPC will also have all patient information after office hours if
needed. The GP will also make explicit arrangements about the continuation of care after

office hours, like for example a contact moment during weekend days.

Second treatment option: assessment at ED

In case the GP decides further assessment on the ED is clinically indicated, the GP will
consult an internist or pulmonologist and refer the patient to the ED via a special template.
The ED will try to assess the patient with priority. At the ED, a diagnostics package which
is predefined in the care pathway will be used consisting of: laboratory tests (blood count
including differentiation, CRP, sodium, potassium, creatinine, urea, and optional are d-
dimer and N-terminal pro brain natriuretic peptide (NT-proBNP)), clinical prediction scores
(PSI score or CURB-65 score, and APOP-score), nasopharyngeal swab for a PCR on
respiratory pathogens, chest imaging (X-ray and/or CT-scan) and an electrocardiogram
(ECG).

In case the patient will start with antibiotic therapy, the first gift will be given intravenously
at the ED before discharge to home. In case of a confirmed influenza infection, the patient
will start with oseltamivir or baloxavir. The treating physician at the ED will draft the
individual care plan before discharge to home. In case of discharge to home, the treating
physician will contact the homecare contact centre and register the patient. The treating
physician will also call the GP during office hours. On discharge, the patients will get a

printed version of their individual care plan and their discharge letter.
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Third treatment option: admittance to a recovery bed

If the GP or the treating physician on the ED decides treatment in a nursing home is
favourable, they will contact the specialist elderly care medicine in case direct placement
on a recovery bed is required. The participating nursing homes will always have one
recovery bed available for patients included in the care pathway. Criteria for such a
recovery bed are that the patient requires temporarily intensive multidisciplinary recovery
care, the patient will go back to the own living environment within a maximum of 14 days,
and the patient does not require admission on a closed (psychiatric) department. The
individual care plan and the discharge letter will be sent to the nursing home and printed

versions will also be given with the patient to the nursing home.

5.2 Use of co-intervention
Not applicable.

5.3 Escape medication
Not applicable.
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6. INVESTIGATIONAL PRODUCT
Not applicable. The treatment as described in the regional care pathway is considered the
golden standard.

7. NON-INVESTIGATIONAL PRODUCT
Not applicable. The pulsoximeter and thermometer as described in the regional care pathway
are considered the golden standard.

8. METHODS

8.1 Study parameters/endpoints

8.1.1

Main study parameter/endpoint

The main study endpoint is to determine the feasibility of the care pathway, which is

defined as the percentage of patients included in the care pathway that were not

admitted to the hospital (treated outside the hospital).

8.1.2

Secondary study parameters/endpoints

The secondary study endpoints are to determine the clinical outcomes of the

implementation of the care pathway. This includes:

Practical applicability of the care pathway (defined as the percentage of
patients that can be included in the care pathway, and are actually included)
Mortality at 30 days, 6 and 12 months

Complications within the first 30 days (readmissions, delirium, falls)
Satisfaction of patients, their caregivers and treating physicians by
guestionnaires with a 5-point or 10-point Likert scale (and semi-structured
in-depth interviews in the first 10 patients and their caregivers/physicians
with the hospital-at-home treatment)

Days of bedridden status or hospitalization

Sleep quantity in the first two days after inclusion and on the seventh day as
assessed by the core Consensus Sleep Diary?*

Sleep quality on the seventh day after inclusion and at 30 days assessed by
the Patient-Reported Outcomes Measurement Information System
(PROMIS) Sleep Disturbance short form 8b%>-26

Functional outcome at 30 days, 6 and 12 months as assessed by KATZ-15
(including the KATZ-ADL and Lawton instrumental ADL (IADL))?"?° and
current living situation

Quiality of life at 30 days, 6 and 12 months as assessed by EQ-5D-5130-3!
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If possible, cost savings and logistical impact on the hospital bed capacities will be
evaluated. Cost savings will be roughly estimated using the length of the use of care
(hospital/nursing home admission or homecare) and the average care costs per day
for care in the hospital, care in a nursing home or homecare. We aim to evaluate the
logistical impact on the hospital bed capacities by simulating a scenario in which the
patients who were treated at home or the nursing home would have been admitted
to the hospital at the time of care pathway inclusion. If this analysis is possible, it will
be possible to make a rough estimation of the logistical impact on the hospital bed
capacities.

8.1.3 Other study
Not applicable.

8.2 Randomisation, blinding and treatment allocation
Not applicable.

8.3 Study procedures
If the GP decides to treat the patient at home according to the care pathway, the GP

will perform a physical examination, measure the vital parameters (heart rate, blood
pressure, respiratory rate, oxygen saturation and temperature) and will perform the
standard diagnostics package: nasopharyngeal swab (SARS-CoV-2 and influenza)
and adjusted APOP-screening. The GP will inform the patient (and representative
(e.g. in case of incapacity due to dementia/delirium)) about the study and ask for oral
informed consent (IC) to collect data for scientific purposes. If the patient or
representative (on behalf of the patient) agrees to participate in the study, the GP will
hand over the patient information letter and inform the research personnel about the
patient. Within 1 workday, a research team member will visit the patient (and
representative if applicable) at home to provide written IC and collect data.

If the patient refuses to participate in this study, no research data will be collected and

the patient will be managed according to the regional care pathway anyway.

When the GP decides to refer the patient to the ED for additional assessment, a

predefined diagnostics package will be performed on the ED: laboratory tests (blood
cell count including differentiation, CRP, sodium/potassium, glucose, kidney function
(creatinine/urea), and optional are d-dimer and NT-proBNP), chest imaging (X-ray or
CT-scan), and an ECG. All of the data above will be collected on the ED for patients
included in the control group. The treating physician on the ED will inform the patient
(and representative if applicable) about the study (including handing over the patient

information letter) upon inclusion in the care pathway (hospital-at-home treatment or
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admission nursing home) or upon hospitalization for patients eligible for the control
group, and will ask the patient (or representative if applicable) for oral IC to participate
in the study.

Most patients included in the care pathway and in the control group will receive some
form of antimicrobial therapy. For the patients in the hospital-at-home track, the nurse
from the homecare institution will also check at the explanatory visit (<4 hours after
inclusion) whether patients already received their first dose of antimicrobial therapy,
otherwise the patients will receive their first dose of antimicrobial therapy by the
nurse. The patients/caregivers/nurses in the hospital-at-home track will be checking
the vital parameters of the patient at least three times a day and write them down on
the given registration form to discuss them with the treating GP together with whether
the patient went out of bed that day and whether the patient has fallen. The GPs
(hospital-at-home) and specialists in elderly care medicine (admittance on a recovery
bed in a nursing home) will collect information regarding illness duration during their
follow-up, thereby providing information about mortality, complications (delirium, falls,

readmissions) and percentage of complete treatments at home or the nursing home.

One of the research team members will visit the patient at home or in the nursing
home on the first day after inclusion in the care pathway and in the hospital when
included in the control group. During this visit, patients (and their representatives if
applicable) will be able to ask additional questions about the patient information letter
and the study. If a patient (or representative on behalf of the patient) agrees to
participate in the study, he/she will be asked to give written IC for participation in the
study. In case a representative has given written IC for an incapacitated patient (e.qg.
in case of delirium), and the patient’'s medical condition improves over time, the
patient will be asked for written IC when the patient is considered competent again.
During this visit (+/- 1 hour), baseline information will be collected from the patients
that gave written informed consent. This baseline information will include
demographic information (including ethnicity/religion) and a geriatric assessment
(GA). Ethnicity and religion of patients are included in the baseline information as the
Haaglanden area has a multicultural society and these factors may influence a
patient’s care system and thereby the choice for the current treatment location.
Dementia research has shown that a considerable amount of the people with a
migration background make limited use of professional homecare, and the care is
often taken over by family members3?33, A GA is an evidence-based way of

describing different domains that are associated with ageing in the older population
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and focuses on older adults their functional, psychosocial and medical capacities. As
our study population consists of patients who are in a vulnerable phase of life, we
want to keep the study load as low as possible. The following tests will be included in
the GA: the Charlson Comorbidity Index3*, G-8 screening tool*®, 6-item cognitive
impairment test (6-CIT)*, KATZ-15, living situation and last quality of life (EQ-5D-5L)
one week prior to the onset of disease. During this visit, patients will also be given a
core Consensus Sleep Diary to fill in on the two upcoming days and on the seventh
day after inclusion. Patients will also be given a PROMIS Sleep Disturbance short
form 8b to fill in on the seventh day after inclusion. Homecare nurses will collect the
registration and sleep quality/quantity forms at their last patient visit (after a patient is
released from the pathway) together with the monitoring kits. After this first visit, the
research team member who visited the patient will also contact their caregiver and

treating physician to ask for written informed consent for participation in the study.

With the first ten patients included in the hospital-at-home group of the care pathway,
a semi-structured in-depth interview (+/- 30 minutes) will be held on voluntary basis
with the patient within three weeks after inclusion in the care pathway. If these 10
patients agree to participate in the interview, their caregivers and their treating GPs
will also be asked if they agree to undergo a similar interview to collect information
about their experiences with the care pathway. The interview of the patient and their
caregiver can take place simultaneously, while the interview with the GP will take
place separately. The framework that is used to develop the interview guide is the

Consolidated Framework for Implementation Research (https://cfirquide.org/), which

provides a framework of constructs that have been associated with effective
implementation®”-3°. There are five different domains with corresponding example
questions. These questions will be adapted and tailored to the intervention program.
The information collected during these interviews will be used to adjust the care
pathway based on the experiences of patients, caregivers and GPs with the hospital-

at-home treatment.

At 30 days, all patients (both patients included in the care pathway and in the control
group) will receive a phone call (+/- 30 minutes) from one of the research members in
which they will be asked about their sleep quality (PROMIS Sleep Disturbance short
form 8b), their functional status (KATZ-15 and current living situation (at home with or
without homecare, or in a nursing home)), their quality of life (EQ-5D-5L), the
development of complications (for example readmissions, falls and delirium) and their

satisfaction with the given care/treatment. The questions to evaluate satisfaction are
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based on the Consumer Quality Index, Patient Reported Outcome Measures and

other research evaluating home treatment of patients, and adjusted if applicable**-41,

At 30 days, all participating caregivers and treating physicians (GPs, specialists in
elderly care medicine and ward doctors in the hospitals) will receive a short phone
call (+/- 5 minutes) from one of the research members in which they will be asked
about their satisfaction with the given care/treatment. During this call, the treating
physicians will also be asked about the development of complications (for example

readmissions, falls and delirium).

At 6 and 12 months, all patients (both patients included in the care pathway and in the
control group) will receive a phone call (+/- 15 minutes) from one of the research
members in which they will be asked about their functional status (KATZ-15 and
current living situation (at home with or without homecare, or in a nursing home)) and
quality of life (EQ-5D-5L).

Patients can choose whether the questionnaires at 30 days, 6 months and 12 months
will be either sent by post or email, or will be performed by telephone to maximize
follow-up response rates. The research group has longstanding experience in
performing questionnaires by telephone, and this has proven to be feasible and has

been validated in previous studies*.

8.4 Withdrawal of individual subjects
All patients and representatives can withdraw their consent for the study at any time

if they wish to do so without any consequences.

8.4.1 Specific criteria for withdrawal (if applicable)
Not applicable.

8.5 Replacement of individual subjects after withdrawal

The individual subjects will not be replaced after withdrawal.

8.6 Follow-up of subjects withdrawn from treatment

The follow-up of the individual subjects withdrawn from treatment will be stopped.

8.7 Premature termination of the study
Not applicable

9. SAFETY REPORTING
Not applicable.
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10. STATISTICAL ANALYSIS

10.1 Primary study parameter(s)
Feasibility is defined as the percentage of the patients included in the pathway that were

not admitted to the hospital (treated outside the hospital). This will be quantitative data.
Categorical variables will be presented as proportions. The quantitative data will be
analysed by the use of Statistical Package for the Social Sciences (SPSS).

10.2 Secondary study parameter(s)
The secondary outcomes are the practical applicability of the care pathway (defined as

the percentage of patients that can be included in the care pathway and that are actually
included), mortality, complications within the first 30 days (readmissions, delirium, falls),
the satisfaction of patients/caregivers and professionals with the given care, the total
amount of days of bedridden status or hospitalization, the sleep quantity and quality, the
functional outcome and the quality of life. These outcomes will be mixed methods. Some
of the outcomes will be clinical outcomes (quality of life, mortality, functionality) while
others will be non-clinical outcomes (practical applicability, cost savings, logistical

impact).

Categorical variables will be presented as proportions. Differences between groups will
be tested with Chi square tests and multivariate logistic regression models. Continuous
data (scale questions) will be presented as means (standard deviations) for normally
distributed data or medians (interquartile ranges) for not-normally distributed data.
Differences between groups will be tested with independent t-tests or one way ANOVA’s
(normal distribution) or Mann-Whitney U or Kruskal Wallis tests (no normal distribution)
depending on the amount of groups to be compared per analysis and by multivariate
linear regression models. All tests of significance will be at two-tailed 0.05 level. The 95%
confidence intervals will be used to assess presence/absence of associations. The

guantitative data will be analysed with SPSS.

All interviews will be recorded, transcribed and hereafter then coded with the program
Atlas.ti. Version 9.0. The recordings of the interviews will be saved in a secured folder on
the network of the coordinating hospital and will be deleted after transcription of the
interview has been performed in the coordinating hospital. The transcriptions of the
interviews will be saved on the network of the coordinating hospital. We will apply a
thematic content analysis to identify and categorize recurrent themes and key elements in
the interviews about the experiences with the hospital-at-home treatment from the first 10

patients included in the hospital-at-home group, their caregivers and their treating GPs.
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By selecting the participants in this way, the interviews will be taken without purposive

sampling.

10.3 Other study parameters
Not applicable.

10.4 Interim analysis
Not applicable.
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11. ETHICAL CONSIDERATIONS

11.1 Regulation statement
This study will be conducted according to the principles of the Declaration of Helsinki

(2013) and the General Data Protection Regulation (AVG). The Medical Research Ethics
Committee Leiden Den Haag Delft has evaluated the research protocol and confirmed
that de the Medical Research Involving Human Subjects Act (Dutch abbreviation: WMO)
does not apply to this study.

11.2 Recruitment and consent
The treating physician (GPs and/or ED-physicians) will inform patients (and their

representatives if applicable) about the care pathway during their visit. The treating
physician will orally explain the purpose and the methodology of the care pathway;
patients (and representatives) will also receive a patient information letter about the
study. Sufficient time will be given for consideration before patients (or representatives)
will be asked if they want to participate in the study. If they want to participate, their oral
informed consent for the use of their data will be asked. During the visit by the research
team on the first day after inclusion, patients (and their representatives if applicable) will
be able to ask additional questions after which they will be asked for written informed
consent for the use of their data. After patients (or their representatives) gave written
informed consent, their caregivers and treating physicians (GPs, specialists in elderly
care medicine) will also be approached to participate in the study and asked to give

written informed consent for the study.

The treating ED-physician or ward doctor will orally inform the hospitalized patients (and
their representatives if applicable) about the purpose and methodology of the study; they
will also receive a patient information letter about the study. Sufficient time will be given
for consideration before patients (or representatives) will be asked if they want to
participate in the study. If they want to participate, their oral informed consent will be
asked. During the visit by the research team on the first day after inclusion, patients (and
representatives if applicable) will be able to ask additional questions and will be asked for
written informed consent for the use of their data. After patients gave written informed
consent, their caregivers and treating physicians (ward doctors) will also be approached

to participate in the study and asked to give written informed consent for the study.

In case a representative has given written IC for an incapacitated patient (e.g. in case of
delirium), and the patient’s medical condition improves over time, the patient will be asked

for written IC when the patient is considered competent again.
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All patients and representatives will be informed that they can withdraw their consent at

any time if they wish to do so without any consequences.

11.3 Objection by minors or incapacitated subjects
Not applicable.

11.4 Benefits and risks assessment, group relatedness
As this is an observational study evaluating the feasibility and satisfaction of a regional

care pathway in common practice, there are no specific benefits nor risks to be expected.
The patients included in the study will have a PSI score of three or higher, which means
they have a mortality risk of 0.9%-27.0% (average 30-day mortality 10%) within 30 days
depending on the height of the score'®. Therefore, the baseline mortality risk of all
patients in the study is relatively high, regardless of treatment location (either at home, a
nursing home or in the hospital). The hospital-at-home treatment may have a higher risk
when a patient deteriorates since the monitoring might be less strict than during a
hospitalization. However, earlier studies have shown that patients with higher PSI-scores
can safely be treated at home®®,

In the care pathway, all patients and their caregivers in the hospital-at-home group will be
provided with a monitoring kit (including a thermometer and pulsoximeter), and will be
instructed by a nurse from the homecare organization how to monitor the vital signs at
home, thereby stimulating autonomy of the patients and caregivers. The homecare
contact centre is 24 hours a day reachable by phone. This way, the risk of hospital-at-
home treatment is reduced and a safety net is implemented in case of clinical
deterioration. The benefit of treatment at home for patients is prevention of unnecessary
and unnecessary long hospitalizations with unnecessary risks of iatrogenic harm.
Therefore, it is expected that patients will be better off at home than in the hospital. It is
good to realize that the patients prognosis depends on the underlying medical condition
of the patient and the specific treatment (which is the same at home as in the hospital)

and not on the degree of monitoring.

11.5 Compensation for injury
Not applicable.

11.6 Incentives
Not applicable as patients will not receive compensation for participating in the study.
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12. ADMINISTRATIVE ASPECTS, MONITORING AND PUBLICATION

12.1 Handling and storage of data and documents
The written IC forms will be safely stored at the research department in the coordinating

hospital (Haga Teaching Hospital). Data will be stored using Castor EDC through direct
data entry by either the coordinating investigator, the (principal) investigators or the
research nurses. The data will be coded in the coordinating hospital.

Every participant will get a unique study code, which will not contain any personal details.
The code will be made up from three separate parts:
- abbreviation of location:
- Haga Teaching Hospital: HAG
- Haaglanden Medical Centrum: HMC
- GP: HA
- nursing home: VPH
- type of study participant:
- patient: PA
- caregiver: MA
- treating physician: BA
- number of the study participant at the location:
- starting with number 1 and adding up with each entry

- patients, their caregivers and treating physicians have the same number

For example, the third patient at the GP will receive code GP-PA-3, while their caregiver
will receive code GP-MA-3 and their treating physician will receive the code GP-BA-3.
The numbers for the patients will be arranged by the order of the study visit in case two
patients are included in the same location on the same day. Age will be represented in
years. Therefore, the data will not be traceable to the individual patient. A SPSS file will
be extracted from Castor EDC and will therefore not contain names, birth dates and
patient numbers. The key of the code will be stored on a secured drive in the coordinating
hospital. After the collection of all data, a combined (coded) database will be stored at a
secured drive at the coordinating hospital. The data will be stored for a period of 15 years.
The coded database will only be shared with other researchers upon reasonable request
after publication of the results. The shared database will only contain the coded individual

level data that underlies the results in the publication the researcher is referring to.

12.2 Monitoring and Quality Assurance
Monitoring will be performed by the Haga science bureau. In addition to the at the

monitoring, work group meetings will take place, which will be periodic evaluations by
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workgroup members (including patients/citizens) each time five patients have been
treated at home according to the care pathway. During these meetings, the workgroup is
expected to draw conclusions about whether possible adjustments or improvements to
the care pathway are needed. Hereby, particular attention is paid to the feasibility,
practical applicability and safety of the care pathway and the satisfaction of patients,

caregivers and professionals.

12.3 Amendments
Amendments are changes made to the research/protocol after a favourable opinion has

been given. All amendments will be notified to the Haga science bureau that gave a

favourable opinion.

12.4 Annual progress report
The investigator will submit a summary of the progress of the trial to the Haga science

bureau once a year. Information will be provided on the date of inclusion of the first
subject, numbers of subjects included and numbers of subjects that have completed the

trial, and amendments.

12.5 Temporary halt and (prematurely) end of study report
The investigator/sponsor will notify the Haga science bureau of the end of the study within

a period of 8 weeks. The end of the study is defined as the last contact moment with the
last patient.

Within one year after the end of the study, the investigator/sponsor will submit a final
study report with the results of the study, including any publications/abstracts of the study,

to the Haga science bureau.

12.6 Public disclosure and publication policy
The study will be registered at ISRCTN registry (www.isrctn.com). The results will be

published in a peer-reviewed journal. The principal investigators will be responsible for the
publication of the study results. The study results will be disclosed unreservedly. The
principles of generally accepted specifications of authorship shall be followed in the
appointing of authors and co-authors. All contributors of the final article will have an

opportunity for evaluation of the final text before submission to a peer-reviewed journal.
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13. STRUCTURED RISK ANALYSIS

13.1 Potential issues of concern
Not applicable.

13.2 Synthesis
In paragraph 11.4 in this study protocol, a benefits and risks assessment of this study is

performed. All antimicrobial therapy in the care path are registered products and already
part of the national guidelines for the treatment of LRTI or pneumonia. Therefore, there
are no expected risks due to the therapy for subjects participating in study compared to
the risks in normal clinical practice. For this study, paragraph 13.1 is therefore not
applicable and additional safety measurements are not indicated.
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