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ABSTRACT

Objective To compare comorbidities, symptoms and end-
of-life (Eol) palliative medication (antisecretories, opioids,
antipsychotics and sedatives) use among decedents before
and during the COVID-19 pandemic.

Design In a retrospective cohort study, decedent records in three
acute care hospitals were abstracted, generating a prepandemic
(November 2019-February 2020) group (pre-COVID) and two
intrapandemic (March—August 2020, wave 1) groups, one without
(COVID-ve) and one with COVID-19 infection (COVID+ve). Control
group decedents were matched 2:1 on age, sex and care service
(medicine/intensive care unit (ICU)) with COVID-+ve decedents.
Setting Three regional acute care teaching hospitals in
Ottawa, Canada

Participants Decedents (N=425): COVID+ve (n=85),
COVID-ve (n=170) and pre-COVID (n=170).

Main outcome measures Data were abstracted regarding
demographics, admission comorbidities and symptoms,

and EoL medication use; opioid doses were standardised to
parenteral morphine equivalent daily dose (VMEDD), and the
predictors of upper quartile MEDD in the last 24 hours of

life were examined in multivariable logistic regression with
adjusted ORs (aORs) and 95% Cls.

Results The prevalence of dementia (41% vs 28% and 26%,
p=0.03), breathlessness (63.5% vs 42% and 47%, p<0.01),
cough (40% vs 27% and 19%, p<0.01) and fever (54% vs 9%
and 13.5%) was higher in COVID+ve versus pre-COVID and
COVID-ve groups, respectively. The median (IQR) of MEDD over
the last 72 hours of life was 16.7 (9-36.5) vs 13.5 (5.7-21.8)
and 10.5 (5.3-23.8) for COVID+ve versus pre-COVID and
COVID-ve groups, respectively, (p=0.007). Male sex, COVID+ve
grouping, ICU death and high-flow nasal cannula use predicted
upper quartile MEDD dose, aORs (95% Cls): 1.84 (1.05 to
3.22),2.62(1.29105.3),5.14 (2.47 10 10.7) and 1.93 (1.05 to
3.52), respectively. COVID+ve group decedents used highest
lorazepam and propofol doses.

.23 Sarina Isenberg,
1,2,3,12,15

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The decedent cohort was representative of the
source population in all adult acute care hospitals in
a large urban region, and use of control groups from
within and prior to the COVID-19 pandemic facilitat-
ed valid and unique comparisons.

= This study relates to wave 1 of the pandemic. It
is possible that symptom burden, and thus use of
symptom control medications, has changed with
subsequent waves.

= Although rigorous training and accuracy checks
were conducted in relation to data abstraction, ab-
stractors were not blinded in relation to the study
hypothesis, posing a potential source of bias.

= The study’s retrospective design and recording of
admission symptom assessment and comorbidity
data without similar data, including medication effi-
cacy and side effects, from within the more immedi-
ate end-of-life period are obvious limitations.

= The generalisability of our study findings is largely
limited to end-of-life care for hospitalised dece-
dents, whereas many of the COVID-19-related
deaths in wave 1 of the pandemic occurred in nurs-
ing homes.

Conclusions COVID-19 decedents, particularly those in ICU,
required higher EoL opioid and sedating medication doses
than matched prepandemic or intrapandemic controls. These
findings should inform and guide clinical practice.

INTRODUCTION

Globally, by mid-January 2023, over six
million deaths due to COVID-19 are reported
to have occurred.! However, a bigger picture
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estimate of overall excess mortality due to the COVID-19
pandemic suggests a figure of just over 18 million deaths
by the end of 2021.% These estimates highlight the need
for effective integration of specialist palliative care within
hospitals,” * and adoption of a palliative care approach
to ensure end-of-life care provision in the COVID-19
pandemic.”” Although the uptake of vaccines has helped
to reduce COVID-19 disease severity and mortality,”
the mortality risk remains higher with chronic medical
conditions, socioeconomic deprivation and in certain
ethnic groups.” '’ Prior to vaccination uptake, earlier in
the pandemic, infection with COVID-19 posed a greater
risk of hospitalisation, intensive care unit (ICU) admis-
sion and subsequent death, particularly for older people,
those with frailty and chronic medical comorbidities.''™"

Among those hospitalised with severe COVID-19 infec-
tion, dyspnoea, cough, fatigue, delirium, agitation and
myalgia are the most prevalent symptoms.'*"® Both phar-
macological and respiratory support interventions are
often required for symptom control.'*'** In caring for
those dying of COVID-19 infection, clinicians, partic-
ularly those with limited palliative expertise, are often
faced with urgent need for information and support,?' **
and are guided in their use of pharmacological interven-
tions by expert publications and specific guidelines.®” ****

Palliative medications used in severe COVID-19 infec-
tion include: opioids for pain and dyspnoea; benzodiaze-
pines for anxiety, agitation and dyspnoea; antipsychotics
for refractory delirium symptoms; and antisecretory
medications for airway secretions.”” Phenobarbitone and
propofol are also used for sedation,” ** the latter mainly
in ICU settings. However, higher-level evidence derived
directly from COVID-19 infected study populations for
the efficacy and safety of pharmacological interventions
in targeting symptom control is limited.?” #® Furthermore,
guidelines addressing end-of-life symptom management
in the COVID-19 context, for example, dyspnoea, are
largely informed by primary studies conducted prepan-
demically in patients with either cancer or COPD,”
raising potential generalisability concerns. There is also a
paucity of real world reported data on palliative medica-
tion use during the pandemic.”” ' Although most reports
suggest that opioid requirements for end-of-life symptom
management in COVID-19 infection are similar to other
end-oflife conditions,”*"*! some report higher require-
ments.” ¥ Based on clinical experience, we hypothe-
sised that higher opioid and sedative doses are needed
to control symptoms in hospitalised patients dying of
COVID-19 infection.

We conducted a study with the primary objective of
comparing palliative medication use in the last 72 hours
of life among three hospitalised decedent groups: a
prepandemic group and two groups from wave 1 of the
pandemic, one who died of COVID-19 infection, and the
other who died of other causes without COVID-19 infec-
tion. Group comparisons of admission comorbidity and
symptom prevalence, and respiratory/ circulatory support
use were additional objectives.

METHODS

Study design

As part of a larger project on grief and bereavementin the
COVID-19 pandemic,34 % we conducted a retrospective
multicentre matched cohort study of decedents’ docu-
mented end-of-life care in acute care hospitals. The study
is reported according to the Strengthening the Reporting
of Observational studies in Epidemiology criteria.”

Setting

The study population source consisted of inpatients in
Ottawa (city and catchment area population 1.4 million),
Canada, who died in the city’s three adult acute care
hospital sites between 1 November 2019 and 31 August
2020. Site 1, Hopital Montfort is a tertiary hospital with
289 inpatient beds. Site 2, Queensway-Carleton Hospital
is a tertiary hospital with 264 inpatient beds. Site 3, The
Ottawa Hospital is a quaternary hospital with 1271 inpa-
tient beds. All sites used established electronic health
records (EHR) software systems, Medical Information
Technology at sites 1 and 2, and Epic (Epic Systems
Corporation) at site 3, in documenting patient care.

Key exposures

Between 1 March 2020 and 31 August 2020, a total of 85
people died of COVID-19 infection in the region’s three
acute care hospitals. The study’s key exposures related to
COVID-19 infection status during decedents’ last hospital
admission and when the admission occurred in relation
to the pandemic. Three decedent study groups were iden-
tified on the basis of these exposures: a pre-COVID group
who died between 1 November 2019 and 29 February
2020; and two groups who died between 1 March 2020
and 31 August 2020, within wave 1 of the pandemic, one
who died of COVID-19 infection, and the other, without
any record of COVID-19 during their hospital admission,
designated COVID+ve and COVID-ve, respectively.

Participants

Adult (=18 years old) decedents were included if they
died in ICU or under the care of internal medicine in the
designated study period. Both emergency department
decedents and those primarily under surgical care were
excluded. The index study group was COVID+ve (n=85),
and each of these decedents was included. Using a 2: 1
ratio, the control pre-COVID (n=170) and COVID-ve
(n=170) group members were matched with COVID+ve
members at each site on the basis of age (+5 years), sex
and care service (medicine or ICU) at the time of death.

Data sources/measurement

Anonymised EHR data, including study variables, were
abstracted by teams of internal/palliative medicine physi-
cians and two research assistants at each site, and entered
into a common electronic study database. All abstractors
received training regarding abstraction requirements.
A senior study team member conducted a duplicate
data abstraction of 154 (35%) of the patient records to
confirm accuracy of details.
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Variables

Study group designation was based on EHR documen-
tation of COVID-19 infection status, date of death and
death certification. Demographic variables included age,
sex, admission referral source, acute care site, care service
at death and admission duration (days). Based on EHR
documentation, comorbidities and symptoms at admis-
sion, and respiratory/circulatory support use during
admission, were recorded (yes/no) by abstractors (online
supplemental table, appendix 1). Abstractors recorded
medications prescribed (yes/no) and administered (yes/
no) in the last 72 hours of life. Administered doses were
totalled for each 24-hour interval (T3: >48 and <72 hours,
T2: >24 and <48 hours, and T1: the last 24 hours of life)
within this period, where available, and recorded for
the following: opioids (morphine, fentanyl, hydromor-
phone), antisecretory medications (glycopyrrolate and
hyoscine hydrobromide), antipsychotics (haloperidol
and methotrimeprazine), benzodiazepines (lorazepam
and midazolam), other sedating medication (phenobar-
bitone and propofol). Opioid doses were recorded in
parenteral equivalent using a standard oral to parenteral
ratio of 2:1.%

Patient and public involvement

Decedents’ study data were retrospectively acquired
and are part of a project involving the prospective eval-
uation of grief in decedents’ bereaved family members.
Although there was no direct patient or public involve-
ment in the project’s retrospective component, the study
team engaged with three knowledge user organisations
(Bereaved Families of Ontario, Canadian Virtual Hospice
and Champlain Hospice Palliative Care Programme),
whose representatives collaborated with the study plan-
ning team and were co-applicants in funding applications
for the overall project.

Bias
Data abstractors were not blinded to the study objectives
and consequently there was potential for misclassification
bias.

Study size

The sample size (N=425) was predetermined, based on
the inclusion of all known wave 1 deaths due to COVID-19
in the index group (COVID+ve, n=85), and subsequent
2:1 matching to generate the other two study groups.

Quantitative variables

The administered opioid doses abstracted for each
24-hour period in the last 72 hours of life were used to
calculate the parenteral morphine equivalent daily dose
(MEDD) in mg using standard equianalgesic ratios.”’

An individual mean total 24-hour medication dose
was calculated for palliative medications administered to
each patient who had data for one or more of the 24-hour
periods in their last 72 hours of life; the median (IQR,
Q1-Q3 range) of these individual mean doses was used
as an aggregate summary measure in relation to both

opioids (MEDD) and non-opioid medications adminis-
tered in this period. Also, the maximum 24-hour dose of
opioid, midazolam and propofol within the last 72 hours
of life were determined for study group comparison.
Continuous variables were expressed as mean+SD unless
otherwise indicated.

Statistical methods

Demographic characteristics, palliative care consultation,
comorbidities, symptoms, occurrence of medication use,
median group values for individual mean 24-hour doses
and MEDD values, and maximum MEDD, midazolam
and propofol doses within the last 72 hours of life were
compared among study groups, using a x” test for cate-
gorical variables, and an ANOVA or Kruskal-Wallis test
for continuous variables, as appropriate. Subgroup anal-
yses for MEDD at TI were conducted in relation to site
and care service at death. The association of variables
with the upper quartile of MEDD at T1 was examined in
unadjusted bivariable and adjusted multivariable logistic
regression analyses, reporting ORs and Cls. Based on
clinical relevance and/or having a p<0.25 in bivariable
analyses, variables were selected for a forced entry multi-
variable model with adjusted ORs (aORs). Terms were
tested in the model for study group, age, sex and care
service interactions. Statistical significance, using Stata
(StataCorp. 2015. Stata Statistical Software: Release V.14.,
StataCorp) for analyses, was set at p<0.05.

RESULTS

Study sample

The derivation of the study groups is summarised in
online supplemental figure, appendix 2. Data from all
COVID+ve decedents (n=85) and all pre-COVID (N=170)
and COVID-ve (n=170) matched groups were used in
comparison of admission comorbidity and symptom prev-
alence, and use of respiratory or circulatory support. To
enable valid group comparisons, decedents who died <24
hours of admission (n=14) were excluded in medication
analyses. Demographic characteristics are summarised in
table 1.

There were no study group differences in age, sex and
care service at death, reflecting effective matching across
study sites. Referral from nursing homes was highest
(50.6%) in the COVID+ve group, compared with 12.9%
and 4.7% in the pre-COVID and COVID-ve groups,
respectively (p<0.001). Palliative care consultation rates
were similar across study groups but lowest (29.4%) in the
COVID+ve group.

Clinical characteristics

Admission comorbidities and symptoms in addition to
use of respiratory or circulatory support are summarised
in online supplemental table, appendix 3. Atrial fibrilla-
tion was less prevalent in the COVID+ve group (15.3%)
compared with the pre-COVID (26.5%) and COVID-ve
(32.4%) groups (p=0.015). However, dementia and
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Table 1

Demographic characteristics of study groups according to COVID-19 status and time periods

Time periods and designated study groups

November 2019-February 2020 March 2020-August 2020 (wave 1)

Pre-COVID group

COVID-ve group COVID+ve group

Demographic characteristics N=170 (%)* N=170 (%)* N=85 (%)* P value
Age
Years, mean+SD 79.5+12.3 79.2+12.3 78.9+12.2 0.942
Sex
Male 100 (58.8) 100 (58.8) 50 (58.8) 1.0
Hospital location
Site 1, n=155, (row %) 62 (40) 62 (40) 31 (20) 1.0
Site 2, n=100, (row %) 40 (40) 40 (40) 20 (20)
Site 3, n=170, (row %) 68 (40) 68 (40) 34 (20)
Care service at death
Medicine service/unit 118 (69.4) 122 (71.7) 62 (72.9) 0.814
Intensive care unit 52 (30.6) 48 (28.2) 23 (27.1)
Admission referral source
Home 99 (58.2) 109 (64.1) 31 (36.5) <0.001
Retirement home 36 (21.2) 34 (20.0) 11 (11.8)
Nursing home 22 (12.9) 8 (4.7) 43 (50.6)
Complex continuing care 2(1.2) 2(1.2) 0(0.0)
Other 11 (6.5) 17 (10.0) 1(1.2)
Admission duration category
<24 hours 7 (4.1) 7 (4.1) 0 (0) 0.061
>24 and <48 hours 26 (15.3) 18 (10.6) 6 (7.1)
>48 hours and <72 hours 16 (9.4) 8 (4.7) 5(5.9)
>72 hours 121 (71.2) 137 (80.6) 74 (87.1)
Palliative care involvement
Consult requested 70 (41.2) 71 (41.8) 26 (30.6) 0.184
Consult completed 67 (39.4) 67 (39.4) 25 (29.4) 0.234
Days from consult completion to 4 (1-9) 3 (1-6) 3 (2-12) 0.577

death (median, Q1-Q3)

*Column numbers refer to number of persons (%) in respective study groups unless stated otherwise.

miscellaneous other comorbidities occurred more
frequently (41.2% and 77.7%, p=0.032 and 0.018, respec-
tively) in the COVID+ve group compared with the pre-
COVID (27.7% and 63.5%, respectively) and COVID-ve
groups (25.9% and 60.0%, respectively). In the COVID+ve
group compared with other groups, pain occurred less
frequently (10.6% vs 29.4% and 28.8%, p=0.002), but
breathlessness, (63.5% vs 42.4% and 47.1%, p=0.006),
cough (40.0% vs 27.1% and 19.4%, p=0.002) and fever
(54.1% vs 9.4% and 13.5%, p<0.001) occurred more
frequently. High-flow nasal cannula use was more frequent
in the COVID+ve group versus pre-COVID and COVID-ve
groups (54.1% vs 37.1% and 28.8%, respectively, p<0.001)

Medication use at end of life
Opioids were prescribed for 92.4%, 91.2% and 95.3%
of the pre-COVID, COVID-ve and COVID+ve groups

(including those who died <24 hours of admission,
respectively. The median and IQR MEDD values for study
groups in relation to each 24-hour interval (T3, T2 and
T1) in which decedents received an opioid, is presented
in figure 1, illustrating a progressive increase according
to proximity to death, in both the proportion of dece-
dents receiving opioids and in doses administered. Group
comparison of opioid use within the last 72 hours of life is
summarised in table 2.

Although more COVID+ve group patients (68.2%
vs 50.9% and 55.2%, p=0.032) received opioids in the
T3 period, there were no other significant study group
differences in opioid administration as a binary (yes/no)
outcome, specifically in comparisons based on opioid
type, T2 or T1 period MEDDs, care service at death,
hospital site, or with reference to the 72-hour aggregate
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summary measures (individual mean and maximum
dose). However, the median MEDD in the COVID+ve
group at T1 was 20.0 (12.0-50.0) compared with 15.0
(6.5-29.8) and 12.5 (6.3-25.0) in the pre-COVID and
COVID-ve groups, respectively (p=0.011). This group
difference in MEDD was consistent at each time point
(T3-T1) and in relation to 72-hour aggregate summary
measures. A site subgroup analysis at T1 revealed higher
median MEDD in the COVID+ve group at site 2. An addi-
tional subgroup analysis at T1 revealed a higher median
MEDD in the COVID+ve group decedents who died in
ICU but not in those who died in medicine units/wards;
a similar difference was also found in relation to the
aggregate measures of opioid administration over the
last 72 hours of life. The independent association of vari-
ables with MEDD was examined in multivariable logistic
regression.

The logistic regression analyses examining the predic-
tors of the T1 MEDD upper quartile (=30 mg of paren-
teral morphine) are summarised in table 3.

In the unadjusted analyses, both older age and cogni-
tive impairment were statistically significant negative
predictors of the upper quartile MEDD, whereas male
sex, COVID+ve group membership, death in ICU and use
of high-flow nasal cannula for oxygen delivery were posi-
tive predictors. In the multivariable model, only male sex,
COVID+ve group membership, death in ICU and use of
high-flow nasal cannula remained statistically significant,
all as positive predictors with aORs of 1.84 (95% CI 1.05
to 3.22), 2.62 (95% CI 1.29 to 5.3), 5.14 (95% CI 2.47 to
10.7) and 1.93 (95% CI 1.05 to 3.52), respectively. Poten-
tial variable interactions among COVID-19 study group
status, age, sex and care service at death were tested in

Median MEDD for consecutive 24-hour periods (T3-T1) within the last 72 hours of life. MEDD, Morphine Equivalent

the model, and the interaction terms were not statistically
significant.

Comparative non-opioid medication doses (mg) admin-
istered within the last 72 hours of life for the study groups
are summarised in table 4.

Although both mean and maximum 24-hour doses
of midazolam were higher in the COVID+ve group, the
differences were not statistically different. The median
lorazepam COVID+ve group dose, 3.7 (1.5-25.0) was
higher than that of the pre-COVID and COVID-ve groups,
1.0 (0.5-1.5) and 1.5 (1.0-2.3), respectively (p=017). Simi-
larly, the median of the maximum propofol dose, 2665.6
(2119.4-6304.0) was higher than that of the pre-COVID
and COVID-ve groups, 1444.8 (692.5-2207.0) and 1624.4
(851.0-3491.5), respectively (p=0.033).

DISCUSSION

Study findings and putative explanations

Our study found that COVID+ve decedents received
significantly higher opioid doses than matched prepan-
demic or intrapandemic control patients. This finding
was moderately robust: it was consistent in each 24-hour
time period within the last 72 hours of life, and further
bolstered by finding that dying of COVID-19 was inde-
pendently associated (aOR=2.6) with a parenteral
MEDD2>30 mg in the last 24 hours of life. COVID+ve dece-
dents had significantly higher maximum 24-hour propofol
use in ICU compared with control group decedents. Also,
higher lorazepam and midazolam doses were used in the
COVID+ve group than either of the other groups; the
difference was only statistically significant in relation to
lorazepam. Collectively, these findings regarding opioid
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Table 2 Comparative inpatient opioid use within the last 72 hours of life among decedent study groups

Decedent reference periods and study groups

November 2019-
February 2020 March 2020-August 2020 (wave 1)
Pre-COVID group COVID-ve group COVID+ve group
Opioid use in last 72 hours of life N=163 (%)* N=163 (%)* N=85 (%)* P value
Type of opioid administeredt
Any opioid, n (%) 145 (89.0) 146 (89.6) 81 (95.3) 0.236
Morphine, n (%) 63 (38.7) 65 (39.9) 40 (47.1) 0.418
Hydromorphone, n (%) 92 (56.4) 93 (57.1) 52 (61.2) 0.758
Fentanyl, n (%) 25 (15.3) 15 (9.2) 6 (7.1) 0.085
Total MEDD# for each 24-hour period (T3-T1) within last 72 hours of life§
T3: mg (Q1-Q3) 10.0 (5.0-18.5) 10.0 (4.4-20.0) 14.5 (7.5-48.0) 0.041
No of decedents: n (%) 83 (50.9) 90 (55.2) 58 (68.2) 0.032
T2: mg (Q1-Q3) 8.5 (4.3-18.8) 10.0 (5.0-24.0) 18.3 (11.5-46.0) <0.001
No of decedents: n (%) 104 (63.8) 105 (64.4) 63 (74.1) 0.220
T1: mg (Q1-Q3) 15.0 (6.5-29.8) 12.5 (6.3-25.0) 20.0 (12.0-50) 0.011
No of decedents: n (%) 137 (84.1) 143 (87.7) 79 (92.9) 0.133
T1 MEDD by care service at death
Internal Medicine: mg (Q1-Q3) 12.3 (5.8-24.5) 10.0 (5.0-20.5) 14.5 (8.0-26.3) 0.140
No of decedents: n (subgroup %) 96/117 (82.1) 104/119 (87.4) 56/62 (90.3) 0.265
Intensive care unit: mg (Q1-Q3) 25.0 (14.4-49.5) 23.8 (10.5-45.0) 52.5 (31.5-80.0) 0.014
No of decedents: n (row %) 41/46 (89.1) 39/44 (88.6) 23/23 (100) 0.245
T1 MEDD by hospital site
Site 1: mg (Q1-Q3) 15.0 (9.0-27.5) 11.3 (6.0-25.0) 16.5 (10.0-45.0) 0.199
No of decedents: n (subgroup %) 55/60 (91.6) 49/57 (86.0) 26/31 (83.9) 0.480
Site 2: mg (Q1-Q3) 11.0 (5.8-32.5) 16.8 (8.0-28.4) 31.7 (12.8-63.8) 0.019
No of decedents: n (subgroup %) 32/38 (84.2) 36/39 (92.3) 20/20 (100.0) 0.130
Site 3: mg (Q1-Q3) 16.5 (8.0-33.8) 10.5 (6.0-22.5) 18.0 (9.0-35.0) 0.105
No of decedents: n (subgroup %) 50/65 (76.0) 58/67 (86.6) 33/34 (97.1) 0.026
Patient groups for aggregate MEDD summary measures estimation9|
Decedent administered opioid n (%) 145 (89.0) 146 (89.6) 81 (95.3) 0.236
Internal medicine: n (subgroup %) 102/117 (87.2) 105/119 (88.2) 58 (93.6) 0.414
Intensive care: n (subgroup %) 43/46 (93.5) 41/44 (93.2) 23/23 (100) 0.444
Aggregate MEDD measures
Maximum MEDD: mg (Q1-Q3) 16.5 (7.5-30.0) 15.0 (7.5-30.0) 21.0 (12.0-54.5) 0.012
Internal medicine: mg (Q1-Q3) 13.4 (6.0-27.5) 11.3 (6.8-22.5) 15.7 (8.0-30.0) 0.172
Intensive care: mg (Q1-Q3) 25.0 (14.4-55.0) 24 (11.3-54.5) 59.5 (44.8-120.0)  0.005
Individual mean MEDD: mg (Q1-Q3) 13.5 (5.7-21.8) 10.5 (5.3-23.8) 16.7 (9.0-36.5) 0.007
Internal medicine: mg (Q1-Q3) 10.3 (56.0-17.3) 9.4 (4.5-15.0) 13.6 (6.7-24.7) 0.072
Intensive care: mg (Q1-Q3) 20.9 (11.5-38.5) 19.8 (10.0-44.8) 40.0 (24.9-64.2) 0.009

Bold values were statistically significant

*Column proportions expressed as percentages in parentheses unless otherwise specified.
TOpioid administered to decedents in a minimum of one complete 24-hour admission period within the last 72 hours of life; data were
excluded for seven decedents each in the pre-COVID and COVID-ve groups whose admission duration was <24 hours.
$MEDD: parenteral, mg; summarised as a median (IQR, Q1-Q3) value for each of the three decedent study groups.
§Designation based on hours before death: T3, >48 and <72 hours; T2, >24 and <48 hours; T1, last 24 hours as an inpatient.
{Based on exposure to a minimum of one complete inpatient 24-hour admission period (T3, T2 or T1) for opioid dose administration.

Aggregate measures are reported as median group values (IQR, Q1-Q3).

MEDD, morphine equivalent daily dose.
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Table 3 Logistic regression analyses examining the association of variables with parenteral MEDD>30 mg (upper quartile) in

the last 24 hours of life in those who received opioids (n=359)

Variables examined Proportion of patients* (%) Unadjusted OR (95% CI) P value

Adjusted OR (95% CI) P value

Age of decedentt
Sex
Female 31/155 (20.0)
Male 64/204 (31.4)
Study group
Pre-COVID 34/137 (24.8)
COVID-ve 30/143 (21.0)
COVID+ve 31/79 (39.2)
Hospital site
Site 1 32/130 (24.6)
Site 2 27/88 (30.7)
Site 3 36/141 (25.5)

Care service at death

Medicine
ICU

45/256 (17.6)
50/103 (48.5)

High-flow nasal cannula

No
Yes

Palliative care consult

No

46/219 (21.0)
49/140 (35.0)

61/211 (28.9)

Consult completed 34/148 (23.0)
Admission assessmentt

Cognitive status

Not impaired
Impaired

Documented pain

No
Yes
Active cancer
No
Yes

Chronic kidney disease

71/229 (31.0)
24/130 (18.5)

69/264 (26.0)
26/95 (27.4)

67/275 (24.4)
28/84 (33.3)

No 75/283 (26.5)

Yes 20/76 (26.3)
Agitation

No 89/330 (27.0)

Yes 6/29 (20.7)

Bold values were statistically significant
*Proportion of patients in upper quartile MEDD (>30 mg of parenteral morphine) for T1 period (last 24 hours of life).

TTreated as a continuous variable or covariate.

FDocumented on admission assessment.
ICU, intensive care unit; MEDD, morphine equivalent daily dose.

and sedative use support our study hypothesis that the
requirement for these medications is higher in hospital-
ised patients dying of COVID-19 infection. In subgroup

0.951

1.82

0.804
1.96

1.36
1.05

4.42

2.03

0.733

0.504

1.07

1.55

0.991

1
0.706

(0.93 to 0.97)

(1.12 to 2.99)

(0.46 to 1.41)
(1.08 to 3.55)

(0.74 to 2.48)
(0.61 to 1.82)

(2.68 to 7.31)

(1.26 to 3.26)

(0.45 to 1.19)

(0.30 to 0.85)

(0.63 to 1.81)

(0.91 to 2.64)

(0.56 to 1.76)

(0.28 to 1.79)

<0.001

0.016

0.445
0.027

0.323
0.862

<0.001

0.004

0.210

0.010

0.815

0.104

0.974

0.464

0.99 (0.96to 1.01) 0.313

1.84 (1.05t03.22) 0.034
r

095 (0.51t01.76)  0.866
262 (1.29t05.32) 0.008
’

0.83 (0.40t01.72) 0.617
051 (0.25t01.05)  0.067
:

514 (2.47 to 10.70) <0.001
193 (1.05t03.52) 0.033
’

151 (0.80t02.86)  0.205
’

0.85 046t01.57  0.606
"

148 (0.80t02.74)  0.209
;

168 (0.88t03.18) 0.114

analyses, COVID+ve ICU decedents had significantly
higher opioid use than ICU decedents in either of the
control groups, which was evident in the last 24 hours
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Table 4 Comparative inpatient use of non-opioid end-of-life medications within the last 72 hours of life among decedent

study groups

Non-opioid medications
administered in the last 72 hours

Decedent reference periods and study groups

November 2019-February 2020 March 2020-August 2020 (wave 1)

Pre-COVID groupt

COVID-ve groupt COVID+ve group

of life* N=163 (%) N=163 (%) N=85 (%) P value
Antisecretory medications
Glycopyrrolate, n (%) 36 (22.1) 37 (22.7) 12 (14.1) 0.243
Mean 24-hour dose, mgt 0.5 (0.4-0.9) 0.6 (0.4-1.2) 0.4 (0.4-0.6) 0.570
Scopolamine, n (%) 20 (12.3) 21 (12.9) 14 (16.5) 0.635
Mean 24-hour dose, mgf 0.4 (0.4-0.9) 0.4 (0.4-0.8) 0.5 (0.4-1.0) 0.909
Antipsychotic medications
Haloperidol, n (%) 32 (19.6) 25 (15.3) 10 (11.8) 0.257
Mean 24-hour dose, mgt 1.0 (0.5-1.3) 1.0 (0.5-1.5) 1.4 (0.7-4.5) 0.656
Methotrimeprazine, n (%) 37 (22.7) 40 (24.5) 26 (30.6) 0.389
Mean 24-hour dose, mgt 10 (6.3-22.5) 11.7 (6.9-24.4) 11.3 (6.0-25.0) 0.947
Benzodiazepines
Lorazepam, n (%) 19 (11.7) 17 (10.4) 7 (8.2 0.705
Mean 24-hour dose, mg¥f 1.0 (0.5-1.5) 1.5 (1.0-2.3) 3.7 (1.5-25.0) 0.017
Midazolam, n (%) 96 (58.9) 100 (61.4) 57 (67.1) 0.454
Mean 24-hour dose, mgf 3.7 (1.5-12.5) 3.0 (1.5-11.3) 5.7 (2.0-19.0) 0.255
Maximum 24-hour dose, mgt 4.3 (2.0-13.5) 4.0 (1.7-13.0) 7.0 (2.0-22.0) 0.199
Other sedating medications
Phenobarbitone, n (%) 4 (2.5) 6 (3.7) 5 (5.9) 0.393
Mean 24-hour dose, mgt 150.0 (90.0-210.0) 127.5 (90.0-140.0) 150.0 (75.0-180) 0.811
Propofol administered, n (%) 21 (12.9) 28 (17.2) 13 (15.3) 0.555
Mean 24-hour dose, mgt 1078.5 1329.2 1887.5 0.080
(692.5-1984.0) (634.0-2811.6) (1337.5-5527.3)
Maximum 24-hour dose, mgf 1444.8 1624.4 2665.6 0.033
(692.5-2207.0) (851.0-3491.5) (2119.4-6304.0)

Bold values were statistically significant

*Based on exposure to a minimum of at least one full inpatient 24-hour period for mean 24-hour dose determination within the last 72 hours

of life.

tData were excluded for seven decedents in each of the original pre-COVID and COVID-ve groups due to admission duration <24 hours.
FIndividual mean 24-hour doses are summarised for the study group as a median (IQR) value for each of the three study groups.

(T1) and over the last 72 hours of life, suggesting that
dying in ICU with COVID-19 infection is particularly asso-
ciated with increased opioid and propofol requirements.
These findings warrant a symptom profile evaluation of
those dying of COVID-19.

Although our study patients’ comfort in the last 72
hours of life was regularly assessed and documented,
there was no formal standardised recording of symptom
intensity across sites. For symptom profile comparisons,
we used the admission documentation of symptoms,
which fell within the last 72 hours of life for approxi-
mately 20% of the study sample. The COVID+ve group
had significantly higher admission prevalence of breath-
lessness, cough and fever, and used high-flow nasal
cannula oxygen support more frequently during admis-
sion. Previous studies have found that breathlessness is

a major symptom in patients dying with COVID-19 infec-
tion.'” 1% 71 349 Although myalgic pain is reported in
those dying of COVID-19 infection,” among our three
study groups, pain was least frequent in COVID+ve dece-
dents at admission, but higher prevalence could have
occurred closer to death. High-flow nasal cannula use was
independently associated (aOR=1.9) with a parenteral
MEDD2>30 mg in the last 24 hours of life. Collectively,
our results suggest that respiratory distress mediated
higher opioid use in the COVID+ve group, particularly
in ICU decedents. Agitation and delirium are reported in
patients dying of COVID-19 infection.'*'**1 %% Although
the admission prevalence of agitation was largely similar
across our groups, subsequent group differences in agita-
tion level could have arisen nearer to death. Furthermore,
COVID+ve group decedents had a higher admission
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prevalence of dementia and other comorbidity burden,
both risk factors for delirium.*’ The higher lorazepam
and maximum 24-hour propofol doses in our COVID+ve
group were possibly due to COVID-19 related respiratory
distress in addition to potential contributions of cogni-
tive dysfunction with agitation, and greater comorbidity-
related distress.

Logistical issues associated with the COVID-19
pandemic, particularly the increased healthcare demands
that stretched acute care services to and often beyond
their limits, also warrant consideration in interpreting
our study findings. Fewer COVID+ve group decedents
(16.5%) were intubated compared with pre-COVID
(26.5%) or COVID-ve (25.3%) decedents, raising the
possibility that greater emphasis was placed on the medi-
cation management of dyspnoea with opioids and seda-
tives for some patients rather than mechanical ventilation
per se. It is also possible that more rigorous and prompt
assessment of those dying of COVID-19 could have been
impeded to some extent by isolation requirements and
the need for staff to don burdensome personal protective
equipment; this could have resulted in greater reliance
on opioids and sedatives for symptom management.

Study findings in the context of published data

Although atrial fibrillation is a risk factor for mortality
in high-risk COVID-19 patients,” it was least prevalent
in our COVID+ve study group. Meanwhile, the higher
COVID+ve group admission prevalence of cognitive
impairment and other comorbidities were largely consis-
tent with published data on COVID-19 risk factors.'' 7
Similarly, the higher prevalence of respiratory symptoms
and fever is consistent with reported end-of-life prevalence
in COVID-19 deaths.'? "' Literature comparison of palli-
ative medication use in patients dying due to COVID-19
infection is limited by paucity of data, particularly on ICU
deaths, and further compromised by differences in type
of aggregate dose measures reported, time reference, care
setting, regional medication formularies and in the sepa-
rate reporting of pro re nata (PRN) or ‘as-needed’ medi-
cation use in addition to continuous infusional use.*® We
reported the total daily medication use which included
regularly scheduled and PRN doses, or solely PRN doses
in the absence of scheduled dosing. Although antisecre-
tory and antipsychotic medication use was similar across
all of our study groups, and comparable to published esti-
mates in COVID-19 deaths,”®** ! our findings regarding
opioid and benzodiazepine use warrant more detailed
evaluation in the context of published data.

A systematic review of symptom management in
COVID-19-related deaths, which excluded ICU deaths,28
concluded that although a higher proportion of those
dying with COVID-19 infection required continuous
administration of opioid or midazolam than previ-
ously reported in pre-COVID-19 palliative care, doses
were relatively low (median of 10-15 mg of parenteral
morphine, and 10 mg of midazolam, in the last 24 hours
of life, in an aggregate dose summary of 5 of the studies)

and in keeping with published guidelines.** A study of
COVID-19 deaths in a hospital palliative care unit in New
York reported a median parenteral MEDD (range) of 48
(24-144) mg in the last days of life.”> A Belgian study of
hospitalised COVID-19 decedents, excluded ICU deaths,
and reported a mean parenteral MEDD of 31.3 (range
2-120) mg, and mean midazolam dose of 20.4 (range
1-100) mg in the last 24 hours of life.”* An Australian
study of hospitalised COVID-19 decedents, including 9
(4%) who died in ICU, reported a median (Q1-Q3) oral
MEDD of 45 (22.5-75.0) in the last day before death.”
Our study’s higher MEDD findings in the COVID+ve
group were comparable to this study; the inclusion of
ICU decedents with possibly higher levels of symptom
distress in our study could explain the higher opioid
and sedative doses than those reported in the systematic
review by Heath et al*® The progressive MEDD increase in
the COVID+ve group over the last 72 hours is consistent
with a longitudinal study reporting a doubling of median
daily opioid use in the last 7 days of life in COVID-19
decedents.”" Our finding of an independent association
between male sex and higher opioid dosing is difficult to
explain, as larger prepandemic studies have not reported
a sex difference in relation to opioid dosing.**** Although
male sex is a recognised mortality-related risk factor in
COVID-19 infection," * a statistically significant interac-
tion between sex and study group status was not detected
in the model.

Although 67.1% of the COVID+ve group received
midazolam in the last 72 hours of life, the daily midaz-
olam dose estimates in this period were lower than the 10
mg estimate reported in a systematic review.”® Although
palliative care involvement was similar across our study
groups, the completion of a consult in only 29.4% of the
COVID+ve group is below the 39%-51% range reported
in other studies of COVID-19 decedents,”*" and possibly
impacted the prescribing patterns of some medications
used for end-of-life symptom control.

Study implications and future research

In addition to informing end-of-life guidelines on medi-
cation use for symptom management in COVID-19 infec-
tion and in future pandemics, our study findings warrant
further research, particularly regarding the use of opioids
and sedatives in the ICU setting. Moreover, regarding
end-of-life comfort assessment, our study highlights the
need for standardised symptom assessment measures
such as the palliative version of the Richmond Agitation-
Sedation Scale,46 which can be used to evaluate medica-
tion efficacy and audit quality of care. Specialist palliative
care involvement in end-ofife care of hospitalised indi-
viduals warrants further study both in relation to predic-
tors and outcomes.

Study strengths and limitations

Our study’s decedent cohort was representative of the
source population in all adult acute care hospitals in a
large urban region; using matched control groups from
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within and prior to the COVID-19 pandemic facilitated
valid and unique comparisons, which generated some
robust findings, particularly regarding opioid use. The
retrospective design and use of admission symptom
assessment and comorbidity data without similar data,
including medication efficacy and side effects, from
within the more immediate end-of-life period are obvious
limitations. The role of non-pharmacological interven-
tions was not examined. Although rigorous training and
accuracy checks were conducted regarding data abstrac-
tion, misclassification bias cannot be excluded, and
absence of abstractor blinding to the study hypothesis is a
potential source of bias. This study was performed during
wave 1 of the pandemic, and both symptom burden and
medication requirements for symptom control could
have changed to some extent with subsequent waves. The
generalisability of our study findings is largely limited to
end-of-life care for hospitalised decedents, whereas many
of the COVID-19 pandemic related deaths in wave 1 of
the pandemic occurred in nursing homes.

CONCLUSIONS

Overall, our study evidence suggests that in addition to
the association of male sex with higher end-of-life opioid
requirements, patients dying of COVID-19 infection
required higher daily opioid and lorazepam doses than
those dying of other causes both before and during the
COVID-19 pandemic. Furthermore, patients who died of
COVID-19 infection in ICU required higher maximum
24-hour propofol doses than those who died in ICU
without COVID-19 infection. Increased breathlessness
and agitation due to COVID-19 and higher underlying
comorbidity levels may require higher doses of opioids
and sedatives for symptom control. These findings warrant
consideration in the context of managing ongoing life
threatening COVID-19 infection and in anticipatory
preparation for future respiratory virus pandemics.
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