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Introduction

Hospital at Home (@Home) services bring the ward to the
patient, providing acute care in the home. The @Home team
adapted to support the care of patients with COVID-19 in the

community who would otherwise have required hospitalisation.

Methods

An evidence-based guideline and treatment bundle
(dexamethasone, oxygen, intravenous fluids and
thromboprophylaxis) for managing severe COVID-19 was
developed. Data were retrospectively extracted from notes of
patients with COVID-19 admitted between 16 December 2020

to 14 February 2021, and service users contacted for feedback.

Results

One-hundred and twenty-five adults with COVID-19 were
treated by @Home; 42 severe (34%) and 83 non-severe (66%)
infections; average length of stay was 7 days (interquartile
range 4-38). Eight-hundred and seventy-five hospital-
occupied bed days were saved. Service users emphasised
the importance of being with loved ones and the value of
respecting peoples’ wishes to be at home.

Conclusion

@Home gave people with COVID-19 a choice of active
treatment at home, thereby extending available healthcare
capacity beyond the acute hospital setting.
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Introduction

Hospital at Home (@Home) services are a relatively new concept
in healthcare provision aimed at providing acute and semi-acute
level-1 hospital care to people in their own homes. This consists
of ward based multidisciplinary care with medical interventions
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including intravenous treatments, oxygen and nebulisers, but not
single organ support such as renal haemofiltration or mechanical
ventilation.' They reduce the demand on hospital beds by offering
an alternative place of care to people who otherwise would either
need to be admitted to hospital for treatment or would need to
stay longer in hospital to complete their treatment. In healthcare
systems with @Home, these services fill the gap between primary
and secondary care acute services. @Homes exist throughout the
world but are predominantly found in higher-income countries.
Some are specific to a single disease entity (such as oncology

and stroke), whereas many others manage a mixture of medical
conditions.?3 These services are particularly helpful for older

adults living with frailty for whom hospital admission might lead to
hospital-associated secondary issues, such as nosocomial infections,
worsening mobility, delirium and institutionalisation. Outcomes are
similar whether care is delivered by @Home or in hospital, and there
is evidence of a reduction in subsequent admission to long-term
institutional care for those who receive @Home care.”

The COVID-19 pandemic has led to two surges in demand for
hospital care. Hospitals have a finite capacity, so alternatives to
hospital care were vital to ensure patients received evidence-
based treatment in the right place at the right time. Many systems
for remote support and monitoring of patients in their own homes
with COVID-19 were set up to cope with the surge in demand but
for frailer adults and those with more complex needs, face-to-face
support was needed. Here, we describe how a well-established
@Home service supported pathways of care for patients with
COVID-19, particularly older adults living with frailty, including a
unique severe COVID-19 treatment pathway.

Aims

> To describe the development and implementation of pathways
of care for patients with COVID-19 by @Home who would
otherwise have required inpatient hospital care.

> To describe the development, implementation and outcome of
a treatment bundle for managing severe COVID-19 by @Home.

> Toinvestigate the experiences of patients and those close to them
receiving treatment for severe COVID-19 by @Home.

Methods
Setting

Guy’s and St Thomas’ NHS Foundation Trust (GSTT) @Home was
established in 2013. It is within the integrated care directorate
that provides both acute medical inpatient and community
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services to two inner London boroughs. These boroughs (Lambeth Severe COVID-19 guideline and bundle
and Southwark) have a population of 650,000 and are ethnically
and economically diverse; 60% and 37 %, respectively, describe
their ethnicity as other than White British, and both boroughs

describe wide ranges in household income, with 20% having an )
income under £15,000 and another 20% having an income over Consequently, three pathways of care emerged: severe COVID-19,

£60,000 in Southwark.>® These factors put these populations at non-severe COVID-19 and hospital discharged COVID-19 with

particular risk of COVID-19.”® Within the boroughs, there are 63 O”QQWQ care needs. ) )

care homes and three large teaching hospital trusts (GSTT, King's At initial assessment by @Home, those diagnosed W'th‘ severe

College Hospital NHS Foundation Trust, and South London and COVID-19 were asked their preferred place of care (hospital

Maudsley NHS Foundation Trust) 9 vs home), for those that lacked capacity, the Mental Capacity
@Home operates as a mobile ward in the community providing Act was foIIoweq Withéhose close to them consulted fora

acute and semi-acute care 7 days a week by doctors, nurses and best interest decision. “ If home treatment was agreed, then

allied healthcare professionals. Prior to the COVID-19 pandemic, Fhe severe COVID-19 @Home treatment bundle commenced
all common level 1 ward treatments were offered in the home involving intravenous fluids, oxygen, dexamethasone, venous
except oxygen thromboembolism (VTE) prophylaxis and advance care planning

using the principles of the AMBER care bundle, a tool to assist
teams in managing patients with uncertain prognosis.w3 Asin
hospital, patients received a minimum of one medical review

The COVID-19 @Home guideline operationalises the WHO criteria
for diagnosis of severity of COVID-19 infection and directs the
pathway of care for patients according to this categorisation."

Guideline development

A consensus group of medical consultants with expertise in daily with treatment plan revision according to their improvement
infectious disease, general medicine, geriatrics and respiratory or deterioration. Pathways for ongoing care were included as
medicine was formed. They used their experience in the first per hospital inpatients; palliative care support for deteriorating
wave of the pandemic and results from national trials to create a patients and respiratory outpatient care for improving patients
series of COVID-19 treatment action cards and a severe COVID-19  (Fig ).

treatment bundle to ensure consistent application of evidence- A treatment pack consisting of the first doses of

based treatment. As part of this process, it was recognised that dexamethasone, VTE prophylaxis and intravenous fluids with
there was a group of patients who might benefit more from a drug chart, blood glucose chart and fluid chart was created,
treatment in their own homes than from transfer to hospital for and available to all doctors to take to initial visits. Oxygen

the same treatment ‘bundle’. The severe treatment bundle was concentrators were obtained and kept in the cars for initial visits
therefore adapted for @Home. A live guideline developed at speed ~ to enable rapid oxygen initiation prior to arrival of ongoing

to operationalise the delivery of this care in people’s own homes oxygen supply.

was jointly agreed with @Home clinicians, infectious disease There was an ongoing risk of COVID-19 infection to those living

consultants and respiratory teams from both acute hospitals. This ~ With and caring for the patient. Most were already aware of this
guideline was first used in mid-December 2020 at the start of the  fisk and taking sensible precautions preceding @Home input, such
second wave of COVID-19 in London. Subsequently, a national as wearing personal protective equipment and keeping a suitable
consensus statement was produced for community treatment that ~ Physical distance from the patient. Verbal advice was given by @
was similar.'® As experience grew and new evidence on treatment ~ Home staff to all patients and those supporting them concerning

emerged, the local guideline was revised. infection control measures and self-isolation rules.
— COVID-19 @Home team medical treatment INHS!|
VImsdetemm Guy’s and St Thomas®
NHS Foundation Trust
Inflammatory
@Home team admission response | @Home discharge

Severity assessment: using WHO criteria. If severe/critical &/or clinical concern— discuss with senior
decision-maker regarding hospital admission unless preferred place of care is home

(] [ Fluids: Assess fluid balance and prescribe fluids as required

N ETEao] © WHO Criteria for disease severity
3. Hospital discharges: Follow eDL plan [EREEER) e ) v
% . with no prior Prescribe d h 6mgod* for i §
@ 7-10 daysif: Asence of sgns $p0:<90% Requires life
. o £ o » o e boteraty on room air sustaining treatment
Fig 1. Pathways for ongoing care. £ + Meets WHO criteria severe/critical definition’; AND N repaayrme | ey
: ‘et c +  Agreed preferred place of careis home-based; AND 230 _"'5 distress ’Y'_“"""e
RePrOd uced with permission from § +  The clinician’s assessmentindicates that ongoing acnve treatment |s beneﬁaal ":’,mm,;'m © Sepsis
Anne Goodman on behalf of the GSTT O | NB. Prednisolone 40mg od 7-10 days is ble alternative if i d for clinical/logistical SR Septic shock
. . ° : P respiratory distress
COVID Guideline Development Group. & 'eas°“se:‘ pharmacy
_ . . _ @ | Anticoagulation:
@Home = Hospital at Home; eDL = gl For hospital discharges: Follow <DL plan
electronic discharge letter; EOL = end N e For efe"e;';l--noofpﬂor st it “onsider VTE prophylaxis if:
. . ; *  Agreed pre lace of careis home-based; AND

of life; IRT = integrated respiratory o i eemie i ey e e s

team; od = once per day; Sp0O2 = Home oxygen: @Home consultant level decision-maker in discussion with IRT consultant. Consider if:

oxygen saturation; VTE = venous *  The patient is being actively treated in an out-of-hospital setting with

o *  OxygenSp02 < 90%; AND
thromboembolism; WHO = World «  Preferred place of careis own home, care home or hospice
Health Organization * Palliative oxygen can be considered for patients at EOL with ich ia (Sp02 <92%)
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Service evaluation

Data collection

Information was retrospectively extracted from electronic notes
(Carenotes, electronic patient record and local care record) of

all patients with COVID-19 admitted to @Home between 16
December 2020 and 14 February 2021 by one researcher and then
independently validated by a second. Where not documented in
contemporaneous clinical notes, Clinical Frailty Scores (CFSs) were
calculated retrospectively using clinical judgement based on the
status of the patient 2 weeks prior to their admission to @Home,
with the assistance of the ‘Clinical Frailty Scale App’.** A consultant
geriatrician resolved any disagreements. Patients were considered
on the severe COVID-19 bundle if any element of the treatment
bundle was started by @Home for a patient with severe COVID-19.
Outcomes were extracted on the day of discharge and 30 days
following discharge.

Service user feedback

A retrospective telephone questionnaire was designed by

the researchers to obtain feedback on the severe COVID-19
pathway from patients and those close to them. It contained five
questions to ascertain satisfaction and areas for improvement
(supplementary material S1).

The researchers attempted to contact all the patients or those
close to them that were treated on the severe COVID-19 pathway
whether the patient was alive or dead. Patients who were alive and
had capacity to answer the questionnaire were contacted directly.
Those close to them were contacted in all other circumstances.

All those contacted were reassured that their responses were
anonymous.

Rebekah Schiff, Maria Oyston, Matthew Quinn et al

The questionnaire was carried out between 14 June 2021 and
15 June 2021 and responses transcribed at the time of interview
onto an online survey hosted on Google Forms. Responses were
reviewed qualitatively and common themes were identified.

Outcomes
All patients

One-hundred and twenty-five COVID-19 patients were treated
by @Home during the second wave of the pandemic in London
between 16 December 2020 and 14 February 2021 (Fig 2).

Sixty-nine (55%) patients were referred directly from the
community and 56 (45%) from hospital. This represented 30%
(125/420) of all patients seen by @Home during this period.
COVID-19 patients’ care requirements were subdivided across
the three pathways: severe COVID-19 (n=42; 34%), non-severe
(n=35; 28%) and hospital discharged COVID-19 with ongoing care
needs (n=56; 45%). Median age was 81 years (interquartile range
67-87), with 69 patients (55%) over 80-years-old. Seventy-four
(59%) patients were women and 51 (41%) were men.

Average length of stay with @Home for all 125 patients with
COVID-19 was 7 days (range 1-25). This translates to 875
occupied bed days, which would have been the equivalent of the
use of a 28 bedded ward for 31 days. During this time, @Home
also admitted a further 295 non-COVID-19 patients with a related
further reduction in hospital bed requirement.

Severe COVID-19

The demographics and outcomes at discharge from @Home for
the patients treated on the severe pathway are shown in Table 1.

Hospital referrals to @Home (n=56)

|

Community referrals to @Home (n=69)

|

Patients with COVID-19 (SARS-CoV-2 positive)
managed by @Home (n=125)

l

Patients with severe COVID-19 (n=42)

| l

Patients managed with bundle Patients managed without bundle
(n=33) (n=9)

l l

On discharge: On discharge:

Total deceased (n=6)
Admitted to hospital (n=3)
Referred to EOL/palliative care (n=10) Referred to EOL/palliative care (n=1)
Discharged well (n=14) Discharged well (n=0)

| |

Status at 1 month:

Total deceased (n=0)
Admitted to hospital (n=8)

Status at 1 month:

Died (n=19)
Alive: hospital (n=1)
Alive: community (n=13)

Died (n=1)
Alive: hospital (n=0)
Alive: community (n=8)
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l

Patients with non-severe COVID-19 (n=83)

On discharge:

Total deceased (n=0)
Admitted to hospital (n=12)

Referred to EOL/palliative care (n=2)

Discharged well (n=69)

l Fig 2. Patients treated by Hospital at
Home service during the second wave
of the pandemic in London between
16 December 2020 and 14 February
2021. @Home = Hospital at Home; EOL
= end-of-life.

Status at 1 month:
Died (n=11)

Alive: hospital (n=2)
Alive: community (n=70)
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Table 1. Patients on severe COVID-19 bundle, total
n=33

Demographics

Age, years, mean (range) 85 (61-95)

Men, n (%) 12 (36)

Women, n (%) 21 (64)

Nursing home, n (%) 14 (42)

Own home, n (%) 19 (58)

Clinical frailty score, mean (range) 7 (3-9)
Outcome at discharge

Length of stay for those discharged, days, 8 (4-25)

mean (range)

Died, n (%) 6(18)

Admitted to hospital from @Home, n (%) 3(9)

Discharged to EOL community care with 10 (30)

palliative care team, n (%)

Recovered, n (%) 14 (42)
Outcome at 1 month

Alive, n (%) 14 (42)

Died, n (%) 19 (58)

@Home = Hospital at Home; EOL = end-of-life.

Of the 42 severe patients seen, six were referred as they didn’t
wish to go to hospital but were persuaded to go as they would
have benefited from critical care support had they deteriorated
and, for two patients, palliation rather than active treatment
was more appropriate; one further patient was escalated to
hospital on initial assessment having been erroneously referred for
home treatment. Therefore, 33 patients were treated for severe
COVID-19. More patients lived in their own homes than care
homes (58% vs 42%, respectively), most were severely frail with
mean CFS of 7. Forty-two per cent were discharged well and alive
at 1 month after discharge.

Non-severe COVID-19

Patients with non-severe COVID-19 were monitored as clinically
appropriate and non-COVID-19 medical issues addressed. Once
stable, these patients were triaged according to their length of
COVID-19 illness and either discharged without specific COVID-19
follow-up or referred to an appropriate monitoring service to
detect and manage deterioration during the known peak risk
timeframe.

Patients on the ‘hospital discharged COVID-19 with ongoing
care needs’ pathway mainly required blood sugar monitoring
and insulin adjustment due to dexamethasone-induced
hyperglycaemia, ongoing respiratory monitoring due to COVID-19
pneumonitis or delirium support. Due to comorbidity resulting in
issues such as poor cognition, poor dexterity, reduced mobility
and inability to use IT or telephone, these patients could not be
supported by the existing non-face-to-face virtual pathways of
care that were in place.

© Royal College of Physicians 2022. All rights reserved.

Feedback

Feedback was obtained for 16 of the 33 episodes of severe
COVID-19 treatment, three patients and 13 people close to
patients. Service user feedback was largely very positive with
100% of service users stating that the patient was well supported
by @Home, and 14 of the 16 (88%) service users stating that
those close to the patient were also well supported.

Key themes elicited from patients and those close to them were
the importance of being able to be with loved ones, the benefits
of being treated in a familiar environment for older, frailer patients
and the value of respecting patients’ wishes to be at home. One
patient reported, ‘I was determined to be treated at home as I
didn’t want to go to hospital. I was certain I would not survive if
[ went to hospital,” and another said the main benefit of being
treated by the @Home team was ‘being surrounded by my family
at a time when I needed them the most.” One relative reported
that the care ‘was much more individualised. It meant I could be
with him as he faded, and that I was there when he took his last
breath.” While another said, ‘Having his family around him was
the most important thing for him, and Hospital at Home allowed
that to happen.’ The main disadvantages reported were regarding
oxygen delivery, either not being able to access oxygen fast
enough or feeling that the ‘hospital was better equipped to handle
the oxygen cylinder.

Discussion

Having an established @Home as part of our integrated care
pathways put us in a unique position to develop and deliver

new COVID-19 treatment pathways rapidly in a person’s own
home. We provided three novel COVID-19 pathways, two for
direct community referrals to treat both severe and non-severe
COVID-19, and the third for early hospital discharge of those with
COVID-19. These pathways reduced the need for acute hospital
beds at a time of unprecedented demand amid a well-publicised
concern that there would be insufficient hospital beds to cope with
a second pandemic surge in COVID-19 cases.” To date, hospital
at home services in the USA and Spain have also described using
their services to help with COVID-19 patients in the first wave of
the pandemic by providing hospital discharge and community
support.'®=2% However, to our knowledge, this is the first report of
severe COVID-19 treatment of community-referred patients in the
UK. As we understand it, our service is also the first to describe the
use of a formalised bundle of treatment for the management of
severe COVID-19 in the community.

The severe COVID-19 pathway was particularly utilised for
individuals with advanced frailty and comorbidity who would
have been extremely unlikely to benefit from hospital critical care
interventions.?” Many of these patients and their families were
fearful of hospital admission, aware that visitors were not allowed,
resulting in isolation during a period of extreme vulnerability
and in the knowledge that, if the patient did deteriorate, they
were very likely to die without family and friends by their side.
Consequently, there was a possibility that some patients would
not access evidence-based treatment unless there was a viable
alternative to hospital admission. By providing severe COVID-19
treatment in people’s homes via @Home, a real alternative to
hospital was offered. Patients and their families had a true choice
of place of care without compromising the quality of care they
received.
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Despite advanced frailty and uncertainty of survival from
COVID-19 for those treated for severe COVID-19, over half survived
to discharge, with 42% alive at 1 month. There was no control
group, so we do not know whether this was due to the active
treatment or not, but it does suggest that it would have been
inappropriate not to offer active treatment.

The logistical challenges of providing timely acute care for severe
COVID-19 patients were considerable. Oxygen provision was new
to our service and its use was supported by respiratory specialists.
Initially, oxygen was provided via a centralised ordering system,
but it rapidly became evident that the 4-hour wait was too long,
with an ambulance on one occasion waiting with the patient to
provide temporary oxygen. This issue was also reflected in our
patient feedback. Acquiring short-term portable concentrators in
each urgent response car resolved this issue. It was anticipated
that demand might outstrip the capacity of community palliative
care services that usually takes over the care of patients in the last
days of life. Staff were, therefore, upskilled with the help of our
palliative care team to support patients, particularly in prescribing
anticipatory medications and syringe driver set-up.

Operationally, the initial visit to a patient with COVID-19 was
longer than is usually required for visits, often taking over 2
hours. Assessing severity, administering the severe COVID-19
bundle, and discussing place of care and advance care planning
required a significant time investment to carry out effectively. To
accommodate these increased patient needs, additional medical,
nursing and transport resources were sourced via redeployment of
staff from predominantly outpatient specialties. Compared with
pre-COVID-19 experiences, delivery of care was made simpler as
the national lockdown tended to ensure patients and those close
to them were in their home when @Home visited. Travel times
were also much shorter due to lack of traffic compared with pre-
pandemic levels, making visiting much easier.??

A major advantage to the local healthcare system was the ability
of @Home to reduce the need for inpatient beds, helping the
whole system cope with the surge in demand. To give context, in
the same time period as our data collection, one large local acute
hospital trust treated 1,114 patients presenting with COVID-19.2
The 125 patients with COVID-19 seen by @Home was equivalent
to 11% of the COVID-19 inpatients at this trust. Sixty-nine patients
aged 80 years or over were seen by @Home, compared with
176 seen by the trust. Our @Home service, therefore, saw the
equivalent of 39% of patients in this age group. Thus, @Home
was a significant contributor to local health system capacity,
especially in the provision of care for older adults. This reduction
in bed usage has also been described by other @Home services of
comparable size when they provided services for COVID-19, and
that this translates to significant cost savings."”"

In addition to the occupied bed days saved for COVID-19
patients, @Home continued to admit non-COVID-19 patients
who otherwise would have required hospitalisation, thereby
further reducing the demand on hospital beds during this period.
Furthermore, the number of occupied bed days saved may well
be an underestimate due to the nature of the patients cared for.
Discharging complex frail patients from hospital is challenging
as their usual support networks are interrupted. Those caring for
them in hospital are not always fully aware of previous functional
levels and assessments to reduce perceived risk on discharge can
be lengthy. Additionally, rules concerning discharge of patients
with COVID-19 home and to care homes have altered throughout
the pandemic, often increasing length of stay for this group.
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At a time of rapid change and uncertainty, @Home offered
patients a choice regarding their place of treatment. Patients
valued being able to stay at home and those close to them valued
being able to support a patient’s wishes, including supporting
end-of-life care at home. However, staying at home could have
resulted in an excess burden on caregivers.?* During the pandemic,
caregivers often changed; family members living with patients
were present more and often cancelled external carers to reduce
potential COVID-19 exposure.?> @Home supported with therapy
input and provision of carers for functional support. This may
explain why patients and those close to them felt well supported
by @Home. In instances when patients deteriorated, it was clear
that those close to them valued the individualised palliative
approach that @Home offered and their ability to be present to
‘say goodbye” in stark contrast with hospital.?®

The experience of using @Home to provide severe COVID-19
treatment for those living with frailty, where there is uncertainty
of survival, can be extrapolated to other acute illnesses in this
patient group. Frailty trajectories are relatively unpredictable with
considerable uncertainty as to whether someone will improve or
die. @Home offers a choice for those whose preferred place of
care and death is at home to have active treatment and a chance
at improvement in their own homes, with many @Home teams
working closely with or run by geriatricians and with strong links
to other medical specialists and community palliative care and
psychiatric services.

Limitations

Patients and those close to them were contacted for feedback
several months after receiving care, which may have led to some
loss of recall of the experience. However, evidence suggests it

is best to contact bereaved families at least 3 months after a
bereavement.?” The questionnaire was administered by a clinician
researcher which might have influenced responses. A postal
questionnaire might have avoided this potential bias but could
have had a lower response rate.

Conclusion

@Home was able to rapidly adapt and provide medical care for
COVID-19 patients including severe COVID-19 treatment for those
living with frailty and multimorbidity in their own homes. This
reduced the demand for acute hospital beds during the second
wave of the COVID-19 pandemic but ensured all patients received
the care they would benefit from in the place of their choice.
@Home is an essential part of any healthcare system, plugging
the gap between chronic disease management in the community
and acute care in the hospital. Lessons learnt from new COVID-19
@Home pathways will have an enduring legacy on future acute
care pathways provided by @Home and should encourage other
areas to develop hospital at home services to future proof their
care pathways especially in light of The NHS Long Term Plan and
urgent care response work.%% m

Supplementary material

Additional supplementary material may be found in the online
version of this article at www.rcpjournals.org/fhj:

S1 - Telephone questionnaire to obtain feedback on the severe
COVID-19 pathway.
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