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Abstract

Background: Descriptions of symptoms and medication use at end of life in COVID-19

are limited to small cross-sectional studies, with no Australian longitudinal data.

Aims: To describe end-of-life symptoms and care needs of people dying of COVID-19.

Methods: This retrospective cohort study included consecutive admitted patients who died

at a Victorian tertiary referral hospital from 1 January to 30 September directly due to

COVID-19. Clinical characteristics, symptoms and use of supportive therapies, including

medications and non-pharmacological interventions in the last 3 days of life were extracted.

Results: The cohort comprised 58 patients (median age 87 years, interquartile range

(IQR) 81–90) predominantly admitted from home (n = 30), who died after a median of

11 days (IQR 6–28) in the acute medical (n = 31) or aged care (n = 27) wards of the

hospital. The median Charlson Comorbidity Score was 7 (IQR 5–8). Breathlessness (n

= 42), agitation (n = 36) and pain (n = 33) were the most frequent clinician-reported

symptoms in the final 3 days of life, with most requiring opioids (n = 52), midazolam (n

= 40), with dose escalation commonly being required. While oxygen therapy was com-

monly used (n = 47), few (n = 13) required an anti-secretory agent.

Conclusions: This study presents one of the first and largest Australian report of the

end of life and symptom experience of people dying of COVID-19. This information

should help clinicians to anticipate palliative care needs of these patients, for example,

recognising that higher starting doses of opioids and sedatives may help reduce preva-

lence and severity of breathlessness and agitation near death.

Introduction

COVID-19 emerged as a novel coronavirus infection in

December 2019. As of 24 November 2020, it had caused

more than 1.38 million cumulative deaths worldwide.1

Australia has observed significantly fewer infections and

consequently deaths compared to many other interna-

tional settings, with just 907 deaths and 819 of these

reported in the state of Victoria, mostly occurring from

July 2020 during the second wave of infection.1

End-of-life care for people dying of COVID-19 infec-

tion has only been recently described in small cohorts,

predominantly from settings with high prevalence of

infection.2–8 There are limited data describing COVID-19

hospital deaths in an Australian setting,9 and to our

knowledge, none outside intensive care settings and few

explicitly focussed on the symptom experience and sup-

portive therapies administered in the final days of life.
This study aimed to describe the clinical characteristics,

end-of-life care, symptomatology and use of supportive

therapies in consecutive admitted patients who died

from COVID-19 in a large Victorian tertiary hospital to

help familiarise clinicians with likely care needs.

Methods

Design

This was a retrospective cohort study of consecutive

inpatient deaths due to COVID-19 occurring in both the
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acute and subacute hospital campuses at The Royal Mel-
bourne Hospital, based in metropolitan Melbourne. The
study was approved by the Royal Melbourne Hospital
Human Research Ethics Committee (QA2020141).

Participants

The study cohort included patients of all ages who died
from 1 January to 30 September 2020 due to COVID-19,
with diagnosis determined by diagnosis-related group
coding identified from the patients’ discharge summary
performed post death. Deaths not directly caused by
COVID-19 as documented in the death certificates were
excluded.

Data collection

De-identified outcome data were extracted from the
medical records of eligible cases by trained members of
palliative care clinical staff using an electronic
standardised case report form (REDCap, Vanderbilt Uni-
versity). A detailed data dictionary was available and
data quality checks were completed by a senior consul-
tant. Data collected included:

• Demographic and clinical characteristics, including the
Australian-modified Karnofsky Performance Status
(AKPS)10 and the Charlson Comorbidity Index11;
• Final admission characteristics, including treating unit,
length of stay, palliative care referral, goals of care docu-
mentation and place of death;
• Symptom severity in the final 3 days of life as measured by
the Palliative Care Outcome Scale Staff Questionnaire,12

a validated, clinician-rated assessment of common end-
of-life symptom domains measured on a five-point cate-
gorical scale (absent, slight, moderate, severe, and
overwhelming);
• Use of supportive pharmacological and non-pharmacological

therapies in the final 3 days of life as measured by back-
ground and breakthrough opioid use converted into oral
morphine equivalent daily dose (oMEDD),13 sedative
use and anti-secretory use; presence and mode of oxy-
gen delivery; suction of respiratory secretions; and pres-
sure area care. Medications audited were based on
international guidelines on managing COVID-19-related
end-of-life symptoms.14

Analyses

Descriptive statistics were used to summarise each vari-
able collected. An analysis plan was generated a priori to
enable the standardised coding of descriptive data into
relevant categorical and/or numerical variables for

inclusion in results tables. Continuous variables were
expressed as median with interquartile range (IQR) and
categorical variables as number (percentage). Consistent
with the descriptive aims of this cohort study, no sub-
group analyses were planned or conducted, and no miss-
ing data was imputed. All analyses were performed using
STATA version 15.1 (StataCorp, College Station, TX, USA).

Results

Description of the cohort

This study comprised 58 patients who died of COVID-19
in hospital (Table 1). Thirty-four were men, and the
group had a median age of 87 years (IQR 81–90). Thirty
(52%) lived at home prior to hospital admission, and the
median baseline performance status was an AKPS of
50 (IQR 40–60) meaning they required considerable
assistance and frequent medical care. Hypertension and
dementia were the most common comorbidities.

End-of-life admission characteristics

Thirty-one people who died of COVID-19 were initially
cared for in acute medical wards, while 27 were initially
on the aged care wards. At the time of death seven
patients were in intensive care, while 23 died in the aged
care ward and 28 were in the acute ward. The median
length of hospital stay prior to death was 11 days (IQR
6–28). A minority (n = 8) were formally referred to palli-
ative care for specific individual management and/or
advice. Goals of care were documented in every patient,
a median of 7.5 days (IQR 4–17) before death, with a
small number for full resuscitation (n = 5; 9%) or limited
resuscitation (n = 9; 16%).

Symptom severity in the final 3 days of life

The most commonly reported symptoms in the final
3 days of life were breathlessness (n = 42; 72%), agita-
tion (n = 36; 62%) and pain (n = 33; 57%). These were
also the most severe reported symptoms. Detailed symp-
tom severity is presented in Figure 1. In total, 48 (83%)
patients reported at least one of the symptoms of fever,
cough or breathlessness in the last 3 days of life, with
seven patients reporting all three symptoms.

Use of medications and supportive therapies
in the final 3 days of life

End-of-life medications most frequently administered
included opioids, sedatives and an anti-secretory agent
(Table 2).
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On the day of death, 37 patients received a continuous
opioid infusion, most frequently either morphine or fen-
tanyl. Other opioids were buprenorphine, hydro-
morphone and oxycodone. Although median daily
background dose remained stable in the final 3 days of
life, cumulative opioid daily dose increased (oMEDD of
25 mg, 30 mg and 45 mg respectively), and number of
patients requiring opioids also increased (34, 39 and
52 of patients respectively).

Thirty patients received a continuous sedative infu-
sion on the day of death, most frequently midazolam (n
= 23) while propofol was used for the seven patients
who were intubated. Other sedatives (diazepam,

clonidine, clonazepam, olanzapine, quetiapine) were
administered to a small minority. A pattern of increas-
ing sedative requirement was observed for midazolam
in the last 3 days of life (5 mg, 10.6 mg and 12.5 mg,
respectively, per 24 h, required by 21, 20 and
39 patients in the 3 days leading to death). Break-
through pattern of these medications was similar on
each day (mean breakthrough two to three per day).

A minority (n = 2) received glycopyrrolate (gly-
copyrronium bromide) infusion for respiratory secretions
on day of death, while 12 received glycopyrrolate via
breakthrough administration. Total number of patients
requiring glycopyrrolate increased daily (4, 5 and
13 patients, respectively, in the 3 days prior to death).

Oxygen therapy was delivered to 43 patients on the
day of death, 42 patients 1 day before death and
41 patients 3 days before death, while seven patients
received mechanical ventilatory support. Suction of
respiratory secretions was provided to nine patients and
pressure care was documented to be performed on
51 patients over the last 3 days of life.

Discussion

This study is among the first to report on the symptoms
and end-of-life care of a sample of consecutive
Australian patients admitted to hospital who died from
COVID-19. Our cohort comprised an elderly population
admitted from home with substantial comorbidities and
a baseline performance status indicating significant pre-
existing care needs.

There are currently only few published studies inter-
nationally outlining symptom management in patients
dying of COVID-192–8 with only one that analysed
trends in prevalence of symptoms over the 72 h prior to
death.4 Our findings are consistent with these reports,
which suggest that breathlessness is the most prevalent
symptom. However, while Alderman did not observe an
increase in breathlessness prevalence during the final
72 h of life,4 we did observe an increase in prevalence
and breathlessness intensity, accompanied by a parallel
escalation of opioid and midazolam use. The incidence of
excess respiratory secretions in our cohort was lower
than the 35% prevalence reported in a systematic review
of the general population dying from all causes, despite
COVID-19 being largely a respiratory illness (and respi-
ratory illnesses being a common cause of death in the
population).15 This suggests that the degree of respira-
tory secretions, though noted to be thick and of large
quantity in the lower airways, still does not affect
patients as much as within the general population.16

Agitation was the second most common symptom,2,4,8

the degree peaking between the final 48–72 h period of

Table 1 Description of patient cohort (n = 58)

Characteristic n (%)

Age, median (IQR) (years) 87 (81–90)
≥50 to <60 4 (7)
≥60 to <70 2 (3)
≥70 to <80 6 (10)
≥80 46 (79)

Usual place of residence
Home 30 (52)
Residential aged care facility 21 (36)
Other supported accommodation (e.g. disability
support)

7 (12)

Baseline AKPS, median (IQR, range 0–100) 50 (40–60)
Comorbidities
Charlson Comorbidity Index Score (median, IQR) 7 (5–8)
Hypertension 40 (69)
Dementia 28 (48)
Diabetes (with complications) 18 (31)
Renal disease 17 (29)
Myocardial infarction 14 (24)
Congestive cardiac failure 14 (24)
Chronic pulmonary disease 12 (21)
Cerebrovascular disease 8 (14)
Tumour (without metastasis) 5 (9)
Hemiplegia 4 (7)
Peripheral vascular disease 3 (5)
Peptic ulcer disease 3 (5)
Moderate – severe liver disease 2 (3)
Diabetes (no complications) 2 (3)
Leukaemia (acute or chronic) 2 (3)
Metastatic solid tumour 2 (3)
Connective tissue disease 2 (3)

Goals of care
Goals of care documented 58 (100)
Timing of goals of care (days relative to death),

median (IQR)
7.5 (4–17)

Full resuscitation 5 (9)
Limited resuscitation 9 (16)
Symptom management only 35 (60)
End-of-life care 9 (16)

AKPS, Australian-modified Karnofsky Performance Status; IQR, inter-
quartile range.
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life before plateauing or improving on the day of death.
This may reflect the comparatively higher doses of opi-
oids and midazolam administered on the day of death,
along with a reduced conscious state closer to death. The
prevalence of agitation in our cohort (72.4%) is similar
to that reported in a systematic review examining termi-
nal delirium in the general population (59–88%).17

Importantly, these data suggest that this symptom was
controlled on the day of death.
We also observed an increasing number of patients

experiencing moderate to severe pain in the last 24–48 h
of life, although this was less common (56.8%), com-
pared to a recent large population study (69.7%).18

While cough is one of the commonest presenting symp-
toms of COVID-19,19 it was uncommon in this cohort of
dying patients and the prevalence reduced with time.

This may be related to the suppressive effect of opioids
that were administered for dyspnoea and pain, and the
loss of the cough reflex with deteriorating consciousness.
Our findings broadly confirm those limited data avail-

able internationally documenting medication use in this
setting. Opioid medication is a common symptomatic
treatment at end of life in COVID-19 deaths, with a UK
series reporting up to 67% of patients requiring
opioids,4,20 and in the United States the most commonly
prescribed opioids being parenteral morphine and
hydromorphone, used in 77% and 37% of patients
respectively.6 While in our study opioids were more fre-
quently prescribed (90%) in the last 3 days of life, the
doses used were similar to reported ranges of daily sub-
cutaneous morphine equivalent doses of between
10 and 24 mg.2,4,6,8

Of note, in our series while median background opioid
dose was relatively static throughout the last 3 days, the
median breakthrough dose doubled by the final day of
death. The increase in median total oMEDD is likely
reflected by increases in breakthrough dosing. This
increase in breakthrough dose may have been done in
response to both an increase in agitation 1 day before
death, to good effect, and/or to treat breathlessness on
the day of death. The number of patients using opioids
also increased during this period, by just over 50%. It is
possible that a higher starting dose and more liberal esca-
lation may have prevented the observed spike in agita-
tion and breathlessness noted.
In our series, midazolam was the most frequently used

sedative, and similarly, the doses of midazolam we
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Figure 1 Symptom severity in final 3 days of life. ( ), Absent; ( ), slight; ( ), moderate; ( ), severe; ( ), overwhelming; ( ), not documented.

Table 2 Medication use in the final 3 days of life

Medication Number of participants Median (IQR) (mg)

Morphine oral equivalent daily dose (oMEDD)
Day of death 52 45 (22.5–95.8)
1 Day before death 39 30 (15–67.5)
2 Days before death 34 25 (9.4–75)

Midazolam
Day of death 39 12.5 (5, 21)
1 Day before death 20 10.55 (6.3, 24)
2 Days before death 21 5 (2.5, 14.5)

Glycopyrrolate
Day of death 13 0.2 (0.2, 0.6)
1 Day before death 5 0.2 (0.2, 1.2)
2 Days before death 4 0.4 (0.2, 0.6)
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report are similar to reported dose ranges of 8.75–
15 mg.2,4,7,8 However, therapies used for agitation varied
across the literature, with regular haloperidol commonly
prescribed,2,4,6,7 followed by levomepromazine.4,7 In
contrast, the use of such antipsychotics in our cohort
was rare or absent. This may be due to the timing of our
data collection – antipsychotics may have been used
prior to the final days of life, and ceased once the goal of
care was to optimise sedation. Midazolam use was pro-
portionally increased more compared to opioid use, but
with a relatively low peak median dose, and less patients
requiring midazolam than morphine. Breakthrough fre-
quency did not change. Similar to morphine, an earlier
escalation or starting dose of midazolam may have
prevented the escalation of symptoms near death.

While evidence to support the use of anti-secretory
agents to manage noise respiratory secretions remains
scant,21 they are listed in published international guide-
lines for management of this symptom.22 Interestingly in
our cohort, anti-secretory medication use was low.
Glycopyrrolate was the only anti-secretory agent used.
Although use of glycopyrrolate increased with time, only
two decedents in the entire cohort required a
glycopyrrolate infusion, and on the final day of life, only
a fifth were administered glycopyrrolate, most of whom
received it as a breakthrough, with mean breakthrough
frequency of twice per day only, and median total daily
dose of 0.2 mg.

Anticholinergic anti-secretory agents work by reduc-
ing the production and accumulation of respiratory
secretions, and are deemed to be more effective in
patients with low amounts of secretions.23 Critically ill
COVID-19 patients are known to have large amounts of
thick sputum in the lower airways16; as such, the use of
anti-secretory agents in this group of patients may not be
as helpful.

Supportive therapies were used in addition to medica-
tion for management of symptoms in the final days of
life for patients with COVID-19 illness. The consensus

from the European Respiratory Society International
Task Force was for use of oxygen therapy for palliative
treatment of breathlessness and hypoxaemia in COVID-
19 illness.24 Similarly, the National Institute for Health
and Care Excellence guidelines advise consideration of a
trial of oxygen for breathlessness14 despite a general lack
of evidence of symptomatic benefit for patients who are
not hypoxic.25 Oxygen therapy was administered to
more than two-thirds of patients in this cohort in their
final 3 days of life, lower than that reported in the
United States where 97% of patients were found to have
received supplemental oxygen prior to a palliative care
unit admission.6

Conclusions

This study presents one of the first and largest Australian
reports of the end-of-life care and symptom experience
in a sample of consecutive deaths from COVID-19 at a
major Australian tertiary hospital. Clinician-assessed
symptoms confirm the frequency of breathlessness, agi-
tation and pain in the 3 days prior to death, which are
similar to comparable international cohorts, although
different in prevalence to the general dying population.
Relatively low doses of opioids, sedatives and anti-
secretory agent were required. Opioids and midazolam
showed the highest escalation on day of death, mostly
for treating a peak in agitation and breathlessness. The
use of a higher starting dose with earlier escalation of
these medications may be a useful measure to prevent
the anticipated worsening of these symptoms.
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