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Abstract
Background: Covid-19 infection is associated with significant risk of death, particularly in older, comorbid patients. Emerging

evidence supports use of non-invasive respiratory support (CPAP and high-flow nasal oxygen [HFNO]) in this context, but little

is known about its use in patients receiving end-of-life care. Methods: This was a retrospective study of 33 patients who died of

Covid-19 on the Respiratory High Dependency Unit at the John Radcliffe Hospital, Oxford between 28/03/20 and 20/05/20. Data

was sourced via retrospective review of electronic patient records and drug charts. Results: Patients dying from Covid-19 on the

Respiratory HDU were comorbid with median Charlson Comorbidity Index 5 (IQR 4-6); median age 78 (IQR 72-85). Respiratory

support was trialled in all but one case with CPAP being the most common form of first line respiratory support (84.8%) however,

was only tolerated in 44.8% of patients. Median time to death was 10.7 days from symptom onset (IQR 7.5-14.6) and 4.9 days

from hospital admission (IQR 3.1-8.3). 48.5% of patients remained on respiratory support at the time of death. Conclusions:
End-of-life care for patients with Covid-19 remains a challenge. Patients tend to be frail and comorbid with a rapid disease tra-

jectory. Non-Invasive Respiratory Support may play a key role in symptom management in select patients, however, further work

is needed in order to identify patients who will most benefit from Respiratory Support and those for whom withdrawal may pre-

vent unnecessary distress at the end of life or potential prolongation of suffering.
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Introduction
Managing patients with Covid-19 infection has created unprec-
edented challenges for healthcare systems around the world.
With an estimated overall mortality of between 1% and 3%,1

healthcare teams are gaining knowledge on which patients
need admission to acute care, which patients require escalation
to high dependency units (HDUs) and intensive care support; in
which patients symptom management should be prioritised (in
all settings) and when to de-escalate care and focus on
symptom control at the end of life.2

Emerging evidence has supported the use of non-invasive
respiratory therapies for patients with severe disease.3 In the
UK there is the capacity to support older and frailer patients
in respiratory HDUs, who are not candidates for Intensive
Care treatment. This will have unintended consequences,
including the possibility of prolonging death in some patients
in whom the disease is not survivable. In the case of a pandemic,
it is likely that such patients will die without the support of those
that are important to them and in a more frightening environ-
ment, as staff use extensive personal protective equipment.

While the experience of palliative care teams in the care of
patients with Covid-19 has been described,6 there is limited doc-
umentation of the experience of teams caring for awake patients
requiring respiratory support at the end of life. It is imperative to
learn from this experience in order to address and mitigate unin-
tended consequences. We therefore conducted a retrospective
study of patients who died from Covid-19 on the respiratory
HDU at the John Radcliffe Hospital, Oxford, to identify poten-
tial lessons that may shape future practice.
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Methods

Study Design
Setting. This was a retrospective audit of patients who died on the
Respiratory HDU of the John Radcliffe Hospital between 28/03/
20 and 20/05/20 during the first wave of Covid-19 infection in the
United Kingdom. This unit was established in order to provide spe-
cialised respiratory care and non-invasive respiratory support (most
commonly High Flow Nasal Oxygen [HNFO] and Continuous
Positive Airway Pressure [CPAP]) outside of an intensive care
setting. It was closely supported by a seven day hospital Palliative
Care service, providing both remote and in-person clinical reviews.

Patients were transferred from within the hospital, or other
local hospitals, if they had increasing oxygen requirements or
an absolute oxygen requirement of FiO2 >40% or >8L/min
via face mask. This included patients who were for escalation
to ICU and those in whom the ceiling of care was non-invasive
ventilation on the high dependency unit. Treatment Escalation
Plans (TEPs) were documented using a standardised trust-wide
proforma, introduced as part of the Covid-19 response and were
used to ensure patients received appropriate care while carefully
defining ceilings of treatment early in admission.

Patient Population
Patients were included if they were over 18 years old and their
primary cause of death was Covid-19. This included patients
who tested negative on nasopharyngeal swab PCR but had clin-
ical and radiological evidence of infection as determined by a
respiratory consultant physician. Patients transferred to ICU
prior to death were excluded.

Data Collection and Analysis
Data collected included: demographic and comorbidity data;
timing of symptom onset and disease course; use of respiratory
support; community and hospital Advance Care Planning; palli-
ative care input, medication use and communication with fami-
lies. Data was sourced via retrospective review of electronic
patient records and drug charts. Each patient record was reviewed
by one researcher and the data collected was analysed by two
members of the team. Charlson Comorbidity Index9 was calcu-
lated based on medical records and frailty was assessed using
the Clinical Frailty Scale, CFS.10 Tolerance of respiratory
support was assessed based on nursing and medical documenta-
tion of compliance with wearing of facemasks or nasal cannulae;
patient’s expressed wishes and requirement for PRNmedications.

Ethical Considerations
This was a study of departmental practice and was registered
with the hospital’s Quality Improvement department. No
ethical approval or patient consent was required. Anonymised
data collected for the purposes of the study was stored on
secure hospital servers.

Results
In total, 84 patients were admitted to the Respiratory HDU
between 28/03/20 and 20/05/20. 19 patients (22.6% of admis-
sions) received no respiratory support aside from simple
oxygen; of these 18 were discharged alive and 1 died on the
unit. 65 patients (77.4% of admissions) received non-invasive
respiratory support in the form of HFNO, CPAP or NIV. Of
these, 16 were discharged from hospital alive and 17 required
intubation and transfer to ICU (20.2% of total admissions). Of
those intubated, 4 died on ICU and the remainder survived to
discharge. 32 patients receiving respiratory support and 1 with
no respiratory support died on the unit. In total 37 patients,
(44% of admissions) died from Covid-19 on HDU or ICU
during the specified time period (Figure 1).

Aside from 1 patient, who declined trial of non-invasive
respiratory support on arrival to the unit, patients were escalated
to non-invasive respiratory support based on oxygen require-
ments and disease trajectory. Those patients receiving respira-
tory support were found to have a significantly lower CFS10

Score than those in whom respiratory support was not required
(2 [IQR 2-3] vs. 4 [2-5], p < 0.01); otherwise no significant dif-
ferences were found between the two groups (Table 1).

Of the 33 patients who died on the unit, 78.79% (n= 26)
were PCR positive; the median age was 78 (IQR 72-85) and
the majority were male (70%, n= 23) (Table 2). The most
common comorbidities were hypertension (48.5%), chronic
respiratory disease (39.4%) and cardiovascular disease
(36.4%). Median Charlson Comorbidity Index9 was 5 (IQR
4-6), associated with a 21% estimated 10-year-survival.
Median CFS10 score was 4 (IQR 3-6) equating to a ‘vulnerable’
state, with symptoms often limiting activities. The group of
patients who died on the unit, were found to be significantly
older than those who survived (median age 57 [IQR 48-69.5,
p < 0.01] or were intubated [median age 57 [IQR 52-63], p<
0.01]; with significantly higher Charlson Comorbidity Index
and CFS10 scores [see Table 3].

The remainder of the results section will examine outcomes
for the 33 patients who died from Covid-19 on the Respiratory
HDU between the specified dates.

The median time from symptom onset to hospital admission
was 3.9 days (IQR 2.8-6.8), while the median time from hospital
to HDU admission was 1.3 days (IQR 0.2-2.4). Median time to
death was 4.9 days from hospital admission (IQR 3.1-8.3) (see
Figure 2).

12.1% (n= 4) had a Do Not Attempt Cardiopulmonary
Resuscitation Decision (DNACPR) prior to hospital admission;
of these 1 patient additionally had a formalised Advance Care
Plan (ACP). In total, 72.7% of patients (n= 24) had a
DNACPR and 84.85% of patients (n= 28) had a TEP prior to
HDU admission. All patients had a DNACPR order prior to
death.

Of those patients receiving respiratory support, CPAP was
trialled first in 87.9% of cases (n= 29), but was only tolerated
in 44.8% of cases (n= 13) (Table 4). Of those who did not tol-
erate CPAP, 100% (n= 16) were escalated to HFNO (Figure 2).
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Of note, of those patients who survived following trial of respi-
ratory support on HDU, 29 were initially commenced on CPAP,
of whom 69.0% (n= 20/29) tolerated therapy. Successful
proning, defined as >2 hours on 2 consecutive days, was
achieved in one patient while 33.3% (n= 11/33) tolerated semi-
proning. Overall, 48.5% of patients (n= 16) remained on respi-
ratory support at the time of death: the reasons for this included
ongoing active treatment (n= 8), respiratory distress on
weaning (n= 6), awaiting further family discussions (n= 1)
and was undocumented in one case.

The risk of death was recognised and documented in 100%
of cases, while a decision to stop active treatment was docu-
mented in 72.7% of cases (n= 24). The median time from doc-
umented decision to death was 21.5 hours (IQR 9.75-44.5).
Assessment of physical symptoms in the dying phase was doc-
umented in 69.7% of cases (n= 23), whereas emotional and
psychological needs were assessed in 18.2% (n= 6) and spiri-
tual needs in 18.2% (n= 6).

Anticipatory ‘as required’ (PRN) medications were pre-
scribed in 93.9% of cases (n= 31) and 60.6% (n= 20) of

Figure 1. Outcome of patients admitted to respiratory HDU between 28/03/20 and 20/05/20.

Table 1. Demographics of Patients Receiving Respiratory Support on HDU Compared to Those Receiving Simple Oxygen Therapy Alone.

Resp Support (n= 65) No Resp Support (n= 19) P value

Median age (IQR) 71 (56-80) 61 (57-79) 0.61

Male % 69.2 (45) 63.2 (12) 0.71

Clinical Frailty Scale10 (median, IQR) 2 (2-3) 4 (2-5) <0.01

Charlson Comorbidity Index (median, IQR) 3 (2-3.5) 3 (2-5) 0.226

Number of Comorbidities (median, IQR) 2 (1-2.5) 2 (1-4) 0.47

Hypertension % 47.7% (n= 31) 47.4% (n= 9) >0.05

Chronic Lung Disease % 35.4% (n= 23) 26.3% (n= 5) >0.05

Diabetes Mellitus % 30.8% (n= 20) 21.1% (n= 4) >0.05

Cardiovascular Disease % 21.5% (n= 14) 31.6% (n= 6) >0.05

Table 2. Demographics of 33 Patients who Died on Respiratory HDU

Between 01/04/20 and 24/05/20.

N= 33

Median Age (IQR) 78 (72-85)

Male % 69.7 (n= 23)

Number of Comorbidities median (IQR) 3 (1-4)

Hypertension % 48.5 (n= 16)

Diabetes Mellitus % 27.3 (n= 9)

Cardiovascular Disease % 36.4 (n= 12)

Chronic Lung Disease % 39.4 (n= 13)

Asthma % 9.1 (n= 3)

Chronic Obstructive Pulmonary Disease % 15.2 (n= 5)

Interstitial Lung Disease/ sarcoid % 12.1 (n= 4)

Chronic Kidney Disease % 24.2 (n= 8)

Immunosuppression % 12.1 (n= 4)

Autoimmune disease % 3.0 (n= 1)

Stroke % 12.1 (n= 4)

Other % 30.3 (n= 10)

Charlson Comorbidity Index median (IQR) 5 (4–6)

Clinical Frailty Scale10 median (IQR) 4 (3–6)
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patients were commenced on a continuous subcutaneous infu-
sion (CSCI). The most commonly prescribed CSCI medications
were morphine (85%, n= 17) and midazolam (85%, n= 17).
The median total dose of benzodiazepine (midazolam or loraz-
epam) in the 24 hours prior to death was 5mg (IQR 0-10; oral
diazepam equivalent 10mg/24 hours) while median dose of
opioid, subcutaneous morphine equivalent, was 5mg (IQR
2.03- 12.36; oral morphine equivalent 10mg/24 hours).

A referral to Palliative Care was made in 45.5% of cases (n=
15), most commonly for ‘support at the end of life’ (66.7%, n=
10). Of all palliative care referrals, 40% (n= 6) were made
within 24 hours of death. The median number of encounters
with palliative care services per patient referred was 2 (IQR
1-3). 62.5% (n= 20 out of a total of 32 encounters) were in
person, either with a Clinical Nurse Specialist 59.4% (n= 19)
or a consultant palliative care physician.

Patients referred to the palliative care team were more likely
to have a CSCI prescribed (80% n= 12, vs. 44% n= 8) although
this did not reach clinical significance p> 0.05); of these 66.7%
(n= 8), were prescribed after referral to the team. Those referred

received significantly higher total doses of benzodiazepines in
the 24 hours prior to death (9.17mg, IQR 4.18-10), versus
1.36 IQR 0–7.08mg p< 0.05) and were significantly more
likely to have unnecessary interventions discontinued (73.3%
vs. 33.3%, p< 0.05).

Family members were offered the opportunity to visit
patients in 78.8% of cases (n= 26), and half of relatives
accepted (50%, n= 13); however, of those who did not visit,
38.5% (n= 5) were able to speak to the patient via Skype. Of
those who accepted, 10 (76.9%) visited within 24 hours of
death and 7 (53.8%) were present at the time of death.

Discussion
The Respiratory HDU at the John Radcliffe was developed
in order to create a safe environment for administration of
non-invasive respiratory support to patients both for full escala-
tion and ward based ceilings of care. Over time, respiratory
support has become standard practice for patients with high or
escalating oxygen requirements in the context of Covid-19

Table 3. Comparison of Patients Receiving Respiratory Support Based on HDU Admission Outcome.

Survived (n= 16) Intubated (n= 17) Died (n= 32)

Median age (IQR) 57 (48-69.5) 57 (52-63) p= 0.91 78.5 (72-85.3) p< 0.01
Male % 75 (n= 12) 58.8 (n= 10) p= 0.17 68.8 (n= 22) p= 0.33

Clinical Frailty Scale median (IQR) 3 (2-4) 2 (2-3) p= 0.46 4 (3-6) p< 0.01
Charlson Comorbidity Index
median(IQR)

2 (1-4) 2 (1-3) p= 0.64 5 (4-6) p< 0.01

Number of Comorbidities median

(IQR)

2 (1.75-3.25) 2 (1-3) p= 0.54 3 (1-4) p= 0.67

Hypertension % 50 (n= 8) 47.1 (n= 8) p> 0.05 50 (n= 16) p> 0.05
Diabetes Mellitus % 43.8 (n= 7) 29.4 (n= 5) p> 0.05 34.4 (n= 11) p> 0.05
Chronic Lung Disease % 37.5 (n= 6) 29.4 (n= 5) p> 0.05 25 (n= 8) p> 0.05
Cardiovascular Disease % 12.5 (n= 2) 5.8 (n= 1) p> 0.05 40.6 (n= 13) p> 0.05

∗Statistical analysis of groups who were intubated/ died as compared to those who survived.

Figure 2. Average timeline of patients admitted to respiratory HDU between 28/03/20 and 20/05/20 (median [IQR]).
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infection however, limited data currently exists to support
decision making regarding its use at the end of life.

Respiratory Support
While breathlessness has been described as the most common
symptom in advanced Covid-19,7,11 it is unclear whether non-
invasive respiratory support provides symptomatic relief at the
end of life. CPAP was only tolerated in 44.8% of cases
despite intensive physiotherapy and nursing support and phar-
macological intervention. Comparable tolerance rates are not
available for similar palliative populations, however, previous
studies describing patient experience of non-invasive respira-
tory support have described mask discomfort and sensation of
increased breathlessness due to high airflows as key factors in
patient experience.12 Poor tolerance may be exacerbated by agi-
tation, described as the second most common symptom of
advanced Covid-197,13,14 and likely to be prevalent in this
frail, elderly population. While HFNO may be better tolerated,
it is not thought to provide any treatment benefit over simple
oxygen in the management of Covid-1915 and was therefore
used as second line therapy.

While we cannot comment fully on improvement in breath-
lessness in this population; non-invasive respiratory support
appeared to provide symptomatic benefit in a proportion of
patients as demonstrated by the fact that 6 patients remained
on respiratory support at the time of death due to expressed
wishes or increased distress on attempted weaning. While

there is an emerging body of evidence supporting use of non-
invasive respiratory support in the palliative management of
several conditions,16 including advanced cancer,17,18 COPD19

and neuromuscular disease;20 use in the terminal phase of
these illnesses has not been well described and therefore may
not be directly applicable to patients experiencing the rapid tra-
jectory seen in Covid-19. More objective evidence is needed in
this area.

Lack of prognostic data and rapid trajectory from symptom
onset to death in Covid-19 raises several challenges for treating
teams. This was highlighted by the fact that 8 patients continued
respiratory support as part of active treatment at the time of
death, despite the fact that risk of death had been identified
and discussed and anticipatory medications prescribed in all
but one of these patients. Aside from use with potentially cura-
tive intent, additional benefits of continuing non-invasive respi-
ratory support in certain patients included allowing relatives
time to visit or aiding communication with families21 which,
as we have demonstrated was particularly challenging in the
HDU setting with only 50% of relatives feeling able to visit rel-
atives, even at the end of life.

Proning
There is a growing body of evidence which supports the use of
awake proning outside of the ICU in reducing oxygen require-
ments and respiratory rate.22,23 However, we found that very
few of our patients were able to tolerate proning and in
several cases it was documented to cause discomfort and
increase patient distress suggesting careful consideration
should be given before its use at the end of life. The nature of
the relationship between inability to tolerate proning and poor
prognosis is not yet clear and further work is needed in this area.

Advance Care Planning
Recommended Summary Plan for Emergency Care and
Treatment (ReSPECT) is not yet used in Oxfordshire. Use of
advance care plans has been highlighted as a key element of
care in the COVID-19 pandemic24 and TEPs were developed
in the hospital at the start of the pandemic in order to ensure
appropriate triage of patients with Covid-19 on admission to
hospital. We found that both patients and families were gener-
ally receptive to treatment escalation discussions and formalisa-
tion of this process meant decisions were made by parent teams,
relieving some of the burden of decision making on individual
staff in a high turnover environment.

Despite this, we noted that there was limited exploration of
patient’s premorbid beliefs, wishes and spiritual needs prior to
death. Rapid illness trajectory and limited prognostic informa-
tion meant that patients were often in an advanced stage of
disease when decision to withdraw active treatment or referral
to palliative care team was made. Given the success of TEPs
described above, more work is needed in order to consider
how earlier discussions identifying holistic care needs could

Table 4. Use of Respiratory Support in Patients who Died on

Respiratory HDU.

First Respiratory Support % Tolerated, %

CPAP 87.9 (n= 29, including

1 patient on

wall CPAP)

44.8 (n= 13)

NIV a 6.1 (n= 2) 50 (n= 1)

HFNO b 3.0 (n= 1) 100 (n= 1)

None 3.0 (n= 1) N/A

Escalation to Second

Respiratory Support %

66.7 (n= 22)

Indication Poorly Tolerated 72.7 (n= 16)

Hypoxia 13.6 (n= 3)

Palliation 9.1 (n= 2)

Mixed acidosis 4.5 (n= 1)

Second Respiratory Support %

HFNO b 81.8 (n= 18)

Wall CPAP 13.6 (n= 3)

NIV1 4.5 (n= 1)

Peak FiO2 (median, IQR) 90 (75, 95)

Successful Proning % ∗ 3.0 (n= 1)

Successful Semi-proning % 37.9 (n= 11)

Resp Support at Time of

Death %

48.5% (n= 16)

∗ Defined as >2 hours on 2 consecutive days a Non Invasive Ventilation b High

Flow Nasal Oxygen.
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be incorporated into this process, particularly as risk of dying is
often recognised early in the admission.

Referral to Palliative Care Teams
Palliative Care teams were often involved in supporting manage-
ment of patients with complex symptomatic needs, both pharma-
cologically and holistically, exploring patient and family wishes
and expectations when possible. Beyond basic training in use
of personal protective equipment; the rapidly evolving situation
meant that no specific training was initially available in the adap-
tation of communication in this context. Given the high demand
on the service, standardised Covid-19 specific ‘End-of-Life’ pre-
scribing protocols were developed, meaning that referral was
often reserved for more complex patients and is likely to
explain the relatively late referral to services.

Following death, a member of the bereavement team met
with family members virtually and sign-posted additional
services.

Prescribing Symptom Control Measures
Low doses of morphine and midazolam were required at the end
of life. This has been reported by several other studies in
COVID-19 infection.6,7,13 However, the doses reported here
(5mg of morphine and 5mg of midazolam) are significantly
lower than those reported by Turner et al.6 Furthermore, they
are also lower than the average doses used throughout the hos-
pital when both HDU and non-HDU deaths were included
(10mg of morphine and 10mg of midazolam). Given that
breathlessness has been well documented as the predominant
symptom in the late stages of COVID-19 infection,7,11,13 it is
possible that low medication requirements in this group may
at least be partially accounted for by the use of respiratory
support, or at least that its use did not increase distress.
However, without objective symptom assessment methods,
the possibility of inadequate dosing cannot be excluded:
further research on the use of medications alongside respiratory
support to control symptoms in patients with Covid-19 is
required.

Limitations
This work was derived from a retrospective dataset, meaning
that conclusions cannot be drawn on the effect of
Non-Invasive Respiratory Support on symptom burden.
Further prospective studies using validated breathlessness
scores would help differentiate this further.

Conclusions
End-of-life care for patients with Covid-19 remains a challenge.
Patients tend to be frail and comorbid with a rapid disease tra-
jectory. While there is a growing body of evidence supporting
use on non-invasive respiratory support in severe infection,
there is limited data regarding its use at the end of life. While

it appears that in certain patients non-invasive respiratory
support can provide symptomatic benefit, this work suggests
that poor tolerance may itself be a poor prognostic sign. We
would suggest that in those patients, who are not for escalation
and who do not respond to simple pharmacological measures to
improve tolerance, careful consideration should be given as to
whether the benefits of prolonging life via non-invasive respira-
tory support may be outweighed by the potential increase in dis-
tress in the last hours or days of life. Where possible both
patients and families should be involved in these discussions.
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