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Outbreaks of COVID-19 in hospices for palliative care patients pose a unique
and difficult situation. Staff, relatives and patients may be possible sources
and recipients of infection. We present an outbreak of COVID-19 in a hospice
setting, during the UK’s first pandemic wave. During the outbreak period,
26 patients and 30 staff tested SARS-CoV-2 positive by laboratory-based
RT-PCR testing. Most infected staff exhibited some mild, non-specific symp-
toms so affected staff members may not have voluntarily self-isolated or had
themselves tested on this basis. Similarly, for infected patients, most became
symptomatic and were then isolated. Additional, enhanced aerosol infection
control measures were implemented, including opening of all windows
where available; universal masking for all staff, including in non-clinical
areas and taking breaks separately; screening for asymptomatic infection
among staff and patients, with appropriate isolation (at home for staff) if
infected; performing a ventilation survey of the hospice facility. After
these measures were instigated, the numbers of COVID-19 cases decreased
to zero over the following three weeks. This outbreak study demonstrated
that an accurate understanding of the routes of infection for a new pathogen,
as well as the nature of symptomatic versus asymptomatic infection and
transmission, is crucial for controlling its spread.

1. Background

The COVID-19 pandemic has been ongoing since January 2020 with multiple
outbreaks reported in various healthcare [1] and non-healthcare settings,
including public transport [2,3], workplaces [4], schools [5,6], churches [7,8],
recreational [9,10] and entertainment venues [11,12].

The various modes of transmission of SARS-CoV-2 have been investigated
and debated in the context of infection control, to optimize the interventions
used to reduce the spread of this virus [13-15]. Currently, the main route of
transmission is considered to be predominantly via short- and long-range
aerosols, especially in crowded, poorly ventilated, indoor spaces, with direct
(via touch) and indirect contact (via contaminated fomites) playing a relatively
minor role [16,17].

Healthcare settings, particularly long-stay residential homes, have been hard-
est hit by the pandemic, with very high infection and mortality rates in the early
pandemic waves. Many such infections have resulted from a combination of
factors, including a lack of adequate personal protective equipment (PPE) and
infection control guidance in such settings, as well as inconsistent, pre-discharge
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Figure 1. Images of: (a) a five-bedded patient bay; (b) a treatment room with wall-mounted extractor fan; (c) staff break room; (d) staff dining room. All of these
areas have openable windows that were kept open after aerosol infection control measures were implemented.

testing of residents returning from hospital, while they were
still infectious and shedding the virus [1,18-20].

Outbreaks of COVID-19 in hospices for palliative care
patients (i.e. those expected to die shortly) pose a unique
and difficult situation—and often include staff, relatives and
patients as possible sources and recipients of infection. Gener-
ally, such patients will not be considered for intensive care (i.e.
admission to ICU—including intubation and ventilation) or for
resuscitation, yet there is an emphasis on maintaining a reason-
able quality of life, free from pain, anxiety and distress. In the
context of an ongoing pandemic, when staff and laboratory
resources may be redirected to more acute care settings, and
where visitors are restricted or banned, maintaining such
quality end-of-life care can be a challenge [21-24].

Here we present an outbreak of COVID-19 in a hospice
setting, during 7 April-6 June 2020, during the first pandemic
wave in the UK, when national daily COVID-19 case num-
bers ranged from 2000 to 5000 per day, and the cumulative
numbers increased from 50 000 to 300 000.

2. Methods

2.1. Hospice setting
The hospice layout was based on a circular plan with the buildings
surrounding a central courtyard or garden. Patient facilities mainly
consisted of three open bays (A, B, C) containing four to five beds
each, with shared bathroom facilities outside of the bay; and 19
single-bedded side-rooms with en-suite bathroom facilities. None
of these patient areas had a negative pressure containment capability.

The hospice had a mixture of semi-natural (i.e. no mechanical
exhaust, but where the excess supply air flowed out through
gaps under the doors) and mechanical ventilation systems, with
a rooftop HVAC (heating, ventilation, air-conditioning) system
providing a nominal ceiling supply mainly for thermal comfort,
with only the bathrooms containing ceiling exhaust vents.

There were also many windows in the corridors, bays, side-
rooms, administration offices and in the spacious staff cafeteria
that could be opened (figure 1). However, not all the doctors’ offices

contained windows. No attention was given to opening windows
beyond managing temperature in the hospice during the early out-
break period and so many windows remained closed. All the
windows had latches on them to limit the degree of opening, so
their opening was not considered to be a security risk.

In addition, there were multiple small treatment rooms con-
taining drugs, blood- and other sampling equipment and sterile
dressings (figure 1). Some of these had wall extractor fans
installed, though these were not always operating. None of the
treatment rooms had windows.

2.2. Patients

There were approximately 10-20 in-patients at any time during
this outbreak period (7 April-6 June 2020). The diagnoses of
these patients included end-stage cancer, heart and respiratory
failure and degenerative neurological diseases.

All patients had a daily medical review on weekdays and as
needed at weekends. Most residents required some degree of
staff assistance with the activities of daily living, so close contact
between staff and patients was common and sometimes
prolonged, allowing potential virus transmission.

Ongoing, routine clinical records were maintained by the hos-
pice care team, indicating the date of illness onset, any symptoms
and a laboratory-based confirmation of their SARS-CoV-2 infection.

Patients arriving back from any hospital admission, who were
sufficiently clinically stable, but with a known positive COVID-19
status, were admitted directly into a single-bedded side room.

Any patients who developed symptoms on open bays were
moved to side rooms, pending any repeat testing for
COVID-19. For confirmed cases with COVID-19, clinical care
included antibiotics if indicated, but no assisted ventilation.

At this early stage of the pandemic, there were no specific
antivirals or proven treatments for SARS-CoV-2, and hospice
care patients were not eligible for ICU care.

2.3. Staff

There were 10-20 ward staff on-site at any time during the outbreak
period, consisting of senior and junior doctors, nurses, healthcare
assistants (HCAs), physiotherapists and those in non-patient-
facing roles in administration, catering, cleaning and estates.
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Figure 2. Epidemic curve of daily case numbers during the hospice outbreak showing PCR-confirmed cases in staff and patients, during April-June 2020.

Clinical staff worked on an 8-12h shift system, with five
doctors (two seniors and three juniors), six nurses (one sister, five
staff nurses), six HCAs and one physiotherapist on the day shift
from 08.00 to 18.00, and four nurses, four HCAs on site and two
doctors on-call from home during the evening/overnight shift.

At any time-point, on average, each nurse was caring for
about one-third of all patients, with doctors attending to about
one-half of all the patients, as there were more nurses than
doctors at any one time present on the wards.

2.4. Testing

Patient and staff screening for de novo COVID-19 infections were
initially focused on symptomatic cases (fever, sore throat, cough,
dyspnoea, loss of taste and smell, etc.), but later also included
asymptomatic screening of both staff and patients, as ongoing
studies demonstrated that a variable proportion of SARS-CoV-2
infections might be asymptomatic [1,25,26].

Nasal and/or throat swabs were taken and sent to the local
hospital laboratory for testing using a variety of reverse-
transcription polymerase chain reaction (RT-PCR) assays, including;:
the AusDiagnostics SARS-CoV-2 PCR assay (Ausdiagnostics UK
Ltd., Chesham, England), which targeted the SARS-CoV-2 ORFlab
and ORF8 genes [27]; and the RealStar SARS-CoV-2 RT-PCR kit
(Altona Diagnostics GmbH, Hamburg, Germany), which targets
the SARS-CoV-2 envelope (E) and the glycosylated spike (S) [28].

No SARS-CoV-2 ‘bedside’ point-of-care test was available at
this time, so there was a variable delay of approximately 1-3 days
before results were reported, depending on the level of sample
backlog in the laboratory. No SARS-CoV-2 antibody testing
was available at this time.

2.5. Personal protective equipment use
Although UK government guidance on social distancing was
published on 23 March to coincide with the UK'’s first national
lockdown [29], masking in healthcare setting did not become
compulsory until 15 June 2020 in the UK [30].

Prior to this date and during the outbreak period, hospice
staff were not masking universally and the only aerosol-
generating procedures were patients using non-invasive ventilation
for neurological muscle weakness and occasional NG tube place-
ment—though there was some evidence at that time that oxygen
mask and nebulizer use could also spread aerosols [31-33]. Some

attempt to mask symptomatic patients was made during April,
but this was not tolerated by the patients and was stopped.

So during the outbreak period, staff mask use (type IIR fluid
resistant surgical masks) was only for known or suspected cases.
Other forms of PPE, such as aprons (but not long-sleeved gowns),
gloves, eye protection were only used as normal during specific
procedures (e.g. urethral catheterization, wound-dressing).

3. Results
3.1. Outbreak epidemiology

The admission rate for patients was about 1-2 per day. All but
one of the patients who contracted COVID-19 during this
period died—deaths that were considered to have been acceler-
ated by COVID-19. Most patients were bed-bound due to their
terminal condition, though the first positive case in April was
able to move around the bay, which may have contributed to
the spread of the virus. Mobility was only restricted for
symptomatic patients, who were moved into side rooms.

During this outbreak period, 26 patients and 30 staff were
identified as SARS-CoV-2 positive by laboratory-based
RT-PCR testing, as shown in the epidemic curve (figure 2).

Most infected staff exhibited some symptoms but these
were very non-specific and many were relatively mild, so
affected staff members may not have voluntarily self-isolated
or had themselves tested on this basis. This likely contributed
to the long duration of the outbreak (two months).

Similarly, for infected patients, most became symptomatic
and were then isolated. There was the potential for some pre-
symptomatic patients to act as sources of the virus for the
unmasked staff caring for them. Infected staff could then pass
the virus onto other patients as they became infected themselves.
For most hospice patients there was limited mixing, though at
least one patient with COVID-19 did mix with patients in a bay.

3.2. Additional infection control advice

In the light of the evolving outbreak, and following a consul-
tation of the clinical lead (L.F.), the duty virologist (J.JW.T.)
visited the hospice and made the following recommendations:
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(i) Due to rapidly accumulating evidence that SARS-CoV-2
was transmitted via aerosols, all available windows on
wards, offices, corridors and other common areas—
including the cafeteria, should be opened and kept
open for as long as possible, to improve the fresh air ven-
tilation in the facility. This would reduce the overall
airborne concentration of the virus that might be driving
the outbreak.

(i) All staff should wear surgical masks (Type IIR fluid
resistant) throughout their shift, on both the wards as
well as in offices and common areas (i.e. non-patient
areas), until they leave the hospice to go home. All
staff on coffee or lunch breaks, when masks have to be
removed, should be taken alone, outdoors or while
maintaining at least a 2 m minimal distance apart in
well-ventilated areas (e.g. the cafeteria with open
windows).

(iii) An inspection of the facility’s mechanical ventilation
system, with the estates team, in different areas of
the hospice was undertaken. From this, it was unclear
whether the HVAC system was working as specified,
so a ventilation assessment was to be booked for
later on in the year. It was further advised that treat-
ment rooms with extractor fans installed should keep
them on continuously to improve room ventilation,
especially when multiple staff were inside.

(iv) Screening of asymptomatic staff (limited to 5-10 samples a
day) was instigated—to detect any potential additional
sources of the virus. This testing allocation was limited
by diagnostic laboratory capacity, but with an allocation
of 10-15 samples a day, 7 days a week, this was able to
screen all staff (approx. 30) and patients (approx. 20)
every 3-5 days (i.e. at least once a week), which was suffi-
cient to detect any new COVID-19 cases, given an average
incubation period of 5-7 days for COVID-19. Infected
patients (if otherwise clinically stable) could then be
moved to a side-room. Infected staff would be sent home
to self-isolate for 14 days (as per guidance at this time).

The clinical lead (L.F.) felt that these measures were convin-
cing and would be potentially effective in terminating this
outbreak, to limit any further infections in the staff and patients.

After these measures were instigated, the numbers of
COVID-19 cases decreased to zero over the following three
weeks (figure 2). As most patients were bed-bound and
immobile, and so could not mix with each other, and no visi-
tors were allowed, the patients would have most likely
acquired their infection from the staff, who were mobile. So
if these infection control interventions were effective, this
would be reflected in the staff infection rates first—rather
than the patients, of which there were relatively few. This
can be seen to some extent in the epidemic curve for staff
towards the end of April 2020 (figure 2). Part of this reduction
could also have been due to the overall decrease in national
COVID-19 incidence in response to the national lockdown
(lasting from 23 March to 1 June 2020) [34,35].

3.3. Ventilation assessment

The ventilation survey (EMMCOMM Commissioning Ltd,
Lincoln, UK) took place in December 2020, about six
months after the end of the outbreak. Delays were likely
due to competing priorities, ongoing COVID-19 restrictions
together with a backlog of work.

The assessment showed that overall, the mechanical n

ventilation, at the time of the survey (December 2020), was
functioning as originally intended, which would have been
mainly for thermal comfort (electronic supplementary
material, table S1). Yet these ventilation rates fell below the
general clinical ward requirements of six air changes per
hour (ACH) recommended by UK hospital building pre-
and post-COVID-19 standards [36]. The ventilation rates
also fell far short of the ideal when occupancy was con-
sidered (of at least 101s™" per person) in the bays, where
there could be 4-5 patients with 2-3 staff at any one time [37].

Given the ventilation rates for bays A, B and C (electronic
supplementary material, table S1), for an occupancy of five
people (three patients and two staff) in each of the bays A,
B and C, the ventilation rates would be approximately: 1.2,
0.62 and 0.87 1s™" per person, respectively. There is evidence
that ventilation rates as low as 1-3 1s™" per person can allow
super-spreading events [37].

Given the variable and ever-changing levels of staffing
and patient occupancy within the bays and rooms, it was
difficult to continuously quantify the ventilation rates per
person in real time. However, universal staff masking and
the opening of windows very likely helped to reduce the
overall airborne exposure to SARS-CoV-2, and therefore the
spread of nosocomial virus spread.

4. Discussion

This outbreak study is an early demonstration that an accurate
understanding of the routes of infection, as well as the nature of
symptomatic versus asymptomatic infection and transmission,
is crucial for controlling its spread [38]. It also highlighted the
inadequate ventilation in the facility, which was below the rec-
ommended rate in UK healthcare building guidance of six
ACH (or 101s™" per person)—which may not be uncommon
in healthcare facilities elsewhere in the UK [39]. Problems
with enhancing ventilation by opening windows, particularly
during the colder seasons, have been raised. One option to
mitigate this is to bring in additional heaters to allow some
window opening to be maintained.

One notable aspect of this study population was that in
the early stages of the pandemic, suspected acute COVID-19
cases were generally admitted to hospital, whereas patients
admitted to the hospice during this time were for presumed
non-COVID-19 related reasons. Thus there was a general lack
of consideration that such hospice patients may also have
had SARS-CoV-2 infection as a cause for any of their symp-
toms. This meant that the index of suspicion of COVID-19 in
these hospice patients was generally low, and there was little
in the way of infection control precautions when managing
them upon and during their admission. This led to unexpected
and uncontrolled outbreaks in such facilities during this first
pandemic wave—as also documented elsewhere [1,18-20].

In addition, ethical issues for palliative care patients and
their carers during the pandemic included the willingness
of patients to be admitted for inpatient care knowing that
there would be no visitors during that stage of the pandemic,
to protect both the staff and patients. This inevitably meant
that some patients would die from their terminal illness with-
out family around them, which created understandable moral
distress for both the staff and patients. The converse of this
was also true, where COVID-19 cases in the hospice also
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posed an infection risk to family members who were simi-
larly distressed at not being able to be with their loved
ones in the hospice at their time of death. Responding to
these challenges, as the pandemic has progressed, visiting
restrictions have been reviewed so that there is now daily vis-
iting for all patients at the hospice unless they have Covid, for
whom a single ‘final’ visit is allowed if they are not expected
to survive the isolation period.

The lack of understanding of these issues in the early stages
of the COVID-19 pandemic led to widespread confusion about
these particular aspects of SARS-CoV-2, with western
countries and the World Health Organization debating the
effectiveness of masks, and the importance of asymptomatic
infections for the spread of the virus [40—42].

This in turn led to a lack of focus, prioritization and resour-
cing for the PPE provided to healthcare staff, as well as to
diagnostic laboratories for the screening of asymptomatic con-
tacts (in both community and healthcare settings) [43]. As a
result, there were serious delays in implementing universal
masking for healthcare workers [44], and an unfortunately
late recognition that universal screening for COVID-19 in all
patients admitted to hospital was necessary to reduce nosoco-
mial infections in both patients and healthcare workers [45].

Although such universal screening upon admission was
eventually implemented in UK hospitals at the end of the
first wave, soon after this hospice outbreak in June 2020
[46], it is now accepted that the morbidity and mortality aris-
ing from the lack of testing for asymptomatic infections,
during this first wave, was significant, particularly in elderly
care facilities [1,18-20].

Despite difficulties in determining exactly where a SARS-
CoV-2 infection has been acquired (even with viral sequen-
cing), increasing experience and knowledge about how a
novel pathogen transmits and clinically presents should be
applied in real time to our screening and infection control
strategies. In fact, there was evidence that SARS-CoV-2 was
an airborne infection and caused a proportion of asympto-
matic infections (particularly in children) in some earlier
reports of COVID-19 clusters and outbreaks in China [2,47].

5. Conclusion

Hospices pose some unique issues for an evolving pandemic.
Patients in these facilities are usually admitted with an
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