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Abstract
Background Clinical experts experienced challenges in the practice of palliative sedation (PS) during the COVID-19 
pandemic. Rapid deterioration in patients’ situation was observed while the indications for starting PS seemed to 
differ compared to other terminal patients. It is unclear to which extent clinical trajectories of PS differ for these COVID 
patients compared to regular clinical practice of PS.

Objectives To describe the clinical practice of PS in patients with COVID versus non-COVID patients.

Methods A retrospective analysis of data from a Dutch tertiary medical centre was performed. Charts of adult 
patients who died with PS during hospitalisation between March ’20 and January ‘21 were included.

Results During the study period, 73 patients received PS and of those 25 (34%) had a COVID infection. Refractory 
dyspnoea was reported as primary indication for starting PS in 84% of patients with COVID compared to 33% in the 
other group (p < 0.001). Median duration of PS was significantly shorter in the COVID group (5.8 vs. 17.1 h, p < 0.01). No 
differences were found for starting dosages, but median hourly dose of midazolam was higher in the COVID group 
(4.2 mg/hr vs. 2.4 mg/hr, p < 0.001). Time interval between start PS and first medication adjustments seemed to be 
shorter in COVID patients (1.5 vs. 2.9 h, p = 0.08).

Conclusion PS in COVID patients is characterized by rapid clinical deterioration in all phases of the trajectory. What 
is manifested by earlier dose adjustments and higher hourly doses of midazolam. Timely evaluation of efficacy is 
recommended in those patients.
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Background
During the COVID pandemic, there were different waves 
of reported patients with this infection. Although most 
patients had mild respiratory symptoms, in approxi-
mately 15% of the cases hospitalization was needed while 
in 5% the symptoms developed to a critical disease [1]. 
Increase in severity of illness was observed when dys-
pnoea was a present symptom [1].

Symptom burden at the end of life in patients with 
COVID is mainly due to breathlessness and agitation [2]. 
These symptoms are often treated with low doses of opi-
oids and benzodiazepines in COVID and non-COVID 
patients alike. Responsiveness to these treatments was 
reported as equally effective in these 2 groups in the 
study of Alderman [3].

Although, the management of symptoms at the end 
of life is in general the same as for other terminally ill 
patients, data are scarce for COVID patients with a dete-
riorating situation nearing death. In some patients at 
the end of life, conventional modes of treatments fail to 
relieve their symptom burden within an acceptable time-
frame. Palliative sedation (PS) may be considered as a last 
resort option to provide comfort for those dying patients 
[4].

Regarding palliative sedation for dying COVID 
patients, several challenges were noted by clinical experts 
in the first wave of COVID infections [5]. Health care 
teams were challenged by rapid deterioration of symp-
tom burden and higher frailty scores occurred in cases 
with progressive COVID infection without therapeutic 
responses on the chosen treatment strategies. Therefore, 
the hypothesis is that clinical trajectories of PS in hospi-
talized patients dying from COVID might vary in their 
presentation, timeframes and used dosages of sedatives 
from PS trajectories of non-COVID infected patients.

Differences in baseline characteristics (age, presence 
of comorbidities, higher frailty scores, prescription of 
opioids and symptom burden) probably lead to other 
start- and cumulative dosages of medication compared to 
non-COVID patients. Importantly, the mean total dura-
tion of PS might vary between COVID and non-COVID 
patients. Besides, time for decision making is likely to be 
shorter due to the short time duration between hospital 
admission and initiation of PS in critical COVID patients. 
Hence, the involvement of palliative care specialists in 
the care process might be decreased.

We conducted a retrospective monocentre analysis of 
patient medical records, to describe the clinical course 
of PS in patients dying from COVID. Secondly, we com-
pared this clinical course of PS with the course of patients 
dying from other diagnoses during the same time period. 
The results of this research can facilitate the develop-
ment of better clinical guidelines that might support 
health care professionals in a more tailored PS trajectory 

in patients dying from acute infectious diseases like 
COVID-19.

Methods
Design, setting and sample
Data of deceased adult (≥ 18 years) patients were col-
lected retrospectively between 1st of March ’20 and 31st 
of December ’20 based on whether they received PS at 
one of the hospital wards in a Dutch tertiary medical cen-
tre (Radboudumc, Nijmegen).

Data of patients admitted at one of the Intensive Care 
Units (ICU) at time of death were excluded from this 
analysis since these patients used sedative medication 
for other medical reasons related to their intensive care 
treatment and without refractory symptoms. Patients 
with a registered positive test for COVID-19 or a clinical 
diagnosis based on other diagnostics were analysed in the 
COVID group while patients without a COVID diagnosis 
served as reference group.

Data collection
Data was collected from the electronic patient database 
(EPIC). Independent data managers extracted pseudony-
mized data for all deceased patients hospitalized at the 
Radboudumc during the study period. Patient records 
were filtered for administration of sedative medication 
(e.g., midazolam or levomepromazine) during the last 
admission. Patients who did not receive sedative medica-
tion in the last 24 h of life were excluded from the data-
base. The remaining records were checked for the aim of 
sedative medication. Patient records were included for 
analysis when in the records explicitly was stated that 
the aim of sedative medication was PS. Records with-
out explicitly stated aim of PS were discussed with two 
independent clinical palliative experts and cases were 
included when those experts unanimously decided that 
administration of sedatives was due to PS.

The charts of eligible participants were checked for 
baseline characteristics: gender, age, primary reason 
admission, diagnoses and co morbidities. Also, several 
variables were collected for three different time periods 
regarding the PS trajectories:

(1) Before the start of PS: involvement of the palliative 
care team (PCT); amount of time between admission 
and starting PS; the main indications; administration 
of opioids during hospitalization.

(2) At the start of PS: sort, dosage and administration 
route of sedative medication; decision regarding 
administration of opioids.

(3) During PS: changes in medication sort, dosage, and 
timing for those adjustments; changes in opioids; 
total duration of PS; cumulative doses of medication 
during PS.
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Analysis
For statistical analysis, SPSS version 25 (SPSS, 2017, Inc. 
Chicago, IL) and R software version 3.6.0 (The R Foun-
dation for Statistical Computing, Vienna, Austria) were 
used. Missing data were explored, reasons for missing 
data were reported and when missing at random data 
was imputed with multiple regression imputation [6].

For the descriptive analysis, numbers and proportions 
for categorical variables were used and mean and stan-
dard deviations for continuous variables, and medians 
with interquartile ranges were calculated for ordinal data 
or data with a skewed distribution. Differences between 
groups were tested using a Chi-square test for categori-
cal variables (Fischer’s exact test in case of cell frequen-
cies < 5), a Kruskal-Wallis test for ordinal variables, and 
ANOVA for continuous variables.

After the analysis of patients receiving PS during the 
COVID pandemic, a sensitivity analysis was performed 
with a control group of patients. For this control group 
data were included with the same criteria, but for patients 
hospitalized in the time period prior to the pandemic (1st 

of August ’19- 29th of February ’20). In this analysis two 
groups were used based on the hospitalization period. 
The control group was compared with the total sample 
(COVID and non-COVID cases) hospitalized during the 
COVID-19 pandemic. This analysis was performed to 
ensure differences in clinical- and PS courses were not 
caused by differences in the hospitalization period during 
COVID.

Results
Population
During the first waves of the COVID pandemic in 2020, 
a total group of 73 patients received palliative sedation 
because of refractory symptoms before dying. Of those, 
25 patients (34%) had a confirmed COVID infection 
while 48 (66%) died of other diagnoses. Patients who died 
of COVID tend to be older (mean 74y vs. 69y, p 0.07). 
Besides, 88% of the COVID patients had at least one 
other present diagnose at admission of which a cardio-
vascular disease was less likely (4% vs. 31%, p < 0.01). All 
baseline characteristics are presented in Table 1.

Before the start of PS
No significant difference between the groups was found 
for the median duration of time between admission to the 
hospital and the start of PS (5.8 days vs. 3.6 days respec-
tively, p 0.1). In 84% of patients with COVID the primary 
indication for starting PS was refractory dyspnoea com-
pared to 33% in the non-COVID group (p < 0.01).

In approximately 90% of both groups (n = 23 vs. n = 43) 
administration of opioids was started before the initia-
tion of PS. Morphine was the predominantly adminis-
tered opioid with dyspnoea, pain and/or discomfort as 
the main indications for prescription. In the 24 h before 
start of PS, the cumulative dose of administered mor-
phine was 21.2  mg [13.0–34.0  mg] in the COVID- vs. 
15.0 mg [8.7–25.2 mg] in the non-COVID group (p = 0.2).

The palliative care team (PCT) was involved in approxi-
mately 65% of both groups during the last days of life 
(n = 17 vs. n = 30, p 0.4). There were significant differences 
in the timing of the first bedside consult by the PCT. In 12 
COVID patients (48%) a bedside consult by the PCT was 
performed before the start of PS while 4 other patients of 
this group (20%) were visited after the start of PS. Non-
COVID patients were visited by the PCT respectively in 
58% before start- and 4% after start of PS. See Table 2. for 
the palliative sedation variables.

Start of PS
At the start of PS, most patients in both groups received a 
bolus- and continuous infusion of midazolam was started 
subsequently (52% vs. 69%, p 0.2). Approximately a third 
of the COVID group started PS with a single bolus of 
midazolam only (36% vs. 25%, p 0.3).

Table 1 Baseline characteristics of patients with- and without 
COVID-19

COVID Non-COVID
Characteristics N = 25 

(%)
N = 48 (%) p-value

Gender, male 14 (56) 31 (65) 0.5

Age, yrs., mean (SD) 74 (8.2) 69 (14.9) 0.07

Diagnoses present, at admissiona

Malignancy 7 (28) 21 (44) 0.2

COPD 6 (24) 8 (17) 0.5

Cardiovascular disease 1 (4) 15 (31) < 0.01
Infectious disease 25 (100) 10 (21) < 0.001
Other 11 (44) 17 (35) 0.5

Number of present diagnoses

1 3 (12) 30 (63) < 0.001
2 or more 22 (88) 18 (38) < 0.001

Comorbidity present, at 
admissionb

Hypertension/CHF 13 (52) 24 (50) 0.9

Dementia 3 (12) 1 (2) 0.08

Respiratory. Disease 6 (24) 4 (8) 0.06

Diabetes Mellitus 8 (32) 12 (25) 0.5

Renal Failure 2 (8) 5 (10) 0.7

Other 4 (16) 7 (15) 0.9

Number of present 
comorbidities

0 3 (12) 17 (35) < 0.05
1 12 (48) 15 (31) 0.2

2 or more 10 (40) 16 (33) 0.6
COPD = Chronic Pulmonary Disease, CHF = Congestive Heart Failure
a Diagnoses: More than one diagnosis could be present at admission. Other 
diagnoses such as neurological disorders, Rheuma
b Comorbidities: Patients could have been diagnosed with multiple 
comorbidities. Other comorbidities such as pulmonary embolism, liver failure
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No differences were found in start doses of bolus- and 
continuous infusion of midazolam. The median cumula-
tive midazolam dose administered in the first hour of PS 
was 5.0  mg for both the COVID- and the non-COVID 
group.

Administration of morphine was continued in 21 (84%) 
COVID- and 39 (81%) non-COVID patients (p 0.8).

During PS
In both groups a comparable percentage of patients (76% 
vs. 73%) needed an increase of sedative medication once 
PS was started. The median time until the first increase 
was 1.5  h in the COVID group and 2.9  h in the non-
COVID group (p 0.08). In most patients with the need for 
rescue medication, a bolus was administered and the rate 
of continuous infusion of midazolam was increased (56% 
vs. 52%).

The total cumulative dosages of midazolam were recal-
culated to hourly dosages of midazolam during the total 
PS period. This was significantly higher in the COVID 
group (median 4.2 mg/hour vs. 2.4 mg/hour, p < 0.001).

The median hourly dosage of morphine during PS was 
equal for the patients with- or without COVID (2.1 mg/
hr [1.6–3.6] vs. 2.0 mg/hr [1.1–3.1], p 0.5). All medication 
variables are shown in Table 3.

End of PS
The total duration of PS was significant shorter for the 
COVID patients with a median of 5.8 h [2.2–19.5] com-
pared to 17.1  h [7.7–33.4] for the non-COVID patients 
(p < 0.01). (See Fig. 1.)

Table 2 Comparison of variables related to PS of patients with- 
and without COVID-19

COVID Non-COVID
Variables (n (%) or median [IQR]) N = 25 

(%)
N = 48 (%) p-value

PCT Consults, yes 17 (68) 30 (62) 0.4

First consult before start PS 12 (48) 28 (58) < 0.05
First consult after start PS 5 (20) 2 (4) < 0.05
Consults both before and after 

start
1 (4) 5 (10) 0.3

Time (in days) between admission 
and start PS

5.8 
[3.6–
10.8]

3.6 [1.3–9.3] 0.1

Primary reason to start PS

Dyspnoea 21 (84) 16 (33) < 0.001
Terminal Restlessness/Agitation 2 (8) 17 (35) < 0.05
Other (Pain, Delirium/Anxiety 

etc.)
2 (8) 15 (31) < 0.05

Increase of medication after start, 
yes

19 (76) 35 (73) 0.8

Time (in hrs) between start PS and 
first increase

1.5 
[0.9–
2.7]

2.9 [1.1–7.3] 0.08

Time duration PS in total (in hours) 5.8 
[2.2–
19.5]

17.1 [7.7–33.4] < 0.01

(Mean (SD)) 13.6 
(21.2)

25.7 (32.8) 0.06

PCT = palliative care team, PS = palliative sedation, IQR = interquartile range, 
SD = standard deviation

Table 3 Medication during palliative sedation for patients with- and without COVID-19.
COVID Non-COVID

Variables (n (%) or median [IQR]) N = 25 (%) N = 48 (%) p-value
Midazolam form, at start PS

Single Bolus 9 (36) 12 (25) 0.3

Continuous infusion only 3 (12) 3 (6) 0.4

Both bolus and continuous infusion 13 (52) 33 (69) 0.2

Midazolam initial doses

Start dose bolus (mg) 5.0 [2.5–10.0] 5.0 [2.5-5.0] 0.17

Start rate continuous infusion (mg/hr.) 1.5 [1.5–1.5] 1.0 [1.0-1.5] 0.06

Total initial dose (mg) in first hour of PS 5.0 [2.5–11.0] 5.0 [3.0-6.5] 0.4

Midazolam doses during the total PS period

Cumulative dose (in mg) during PS
(Mean (SD))

19.0 [12.2–49.8]
51.9 (91.7)

30.4 [13.9–64.1]
79.2 (163.2)

0.4
0.4

Recalculated hourly dose (in mg/hr)
(Mean (SD))

4.2 [3.7–5.8]
5.2 (3.7)

2.4 [1.4–3.7]
2.7 (1.7)

< 0.001
< 0.01

Morphine

Morphine prescribed at start PS, yes 23 (92) 43 (90) 1.0

Cumulative dose (in mg) day before start PS 21.2 [13.0–34.0] 15.0 [8.7–25.2] 0.2

Morphine during PS, yes 22 (88) 44 (91) 0.8

Recalculated hourly dose (mg/hr) during PS 2.1 [1.6–3.6] 2.0 [1.1–3.1] 0.5
PS = palliative sedation, IQR = interquartile range, SD = standard deviation
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Hospitalization period
For the sensitivity analysis, the total group of 73 patients 
hospitalized during the pandemic was compared with a 
group of 58 patients that received PS during hospitaliza-
tion before the pandemic. No significant differences were 
found for the baseline characteristics and/or palliative 
sedation variables e.g., regarding dosages and duration. 
However, there was a significant difference in the number 
of patients which were visited by the PCT both prior to 
start- and during PS. In 8% (n = 6) of the group hospital-
ized during the pandemic there were consults of the PCT 
before- and after start of PS while in the pre-pandemic 
group this was 22% (n = 13, p < 0.05).

Discussion
This study confirms our original hypothesis that palliative 
sedation trajectories of COVID patients were influenced 
by their rapid deteriorating situation. We conclude there 
were agreements in the trajectories of PS (e.g., starting 
form) while other variables differed between COVID 
and non-COVID patients. This is shown by significant 
higher doses of medication, faster need to increase medi-
cation and shorter duration of sedation. This research 
adds information about the trajectories of dying COVID 
patients at regular wards which is scarce since most data 
are about patients dying at high- or intensive care wards.

One of our findings is the fast deterioration of the 
patients’ situation followed by initiation of PS within a 
week (median) after admission to the hospital. This result 
compares well with the observed time between admis-
sion- and deterioration of the patients with referral to 
palliative care [2, 7]. Ramos et al. conclude in their study 
that the late start of palliative sedation in their COVID 

population might be due to the lack of specialized pallia-
tive care involvement in the process [8].

In our study we also investigated the involvement of 
palliative care teams (PCT). Involvement of a PCT is 
considered important to improve the quality of care [9]. 
Especially when palliative care, of e.g. palliative sedation, 
must be provided by professionals with minor experience 
in this care [9, 10]. The involvement of PCT in our study 
was well balanced between the COVID- and non-COVID 
patients. However, timing of the first- and frequency of 
PCT consultation varied between the COVID and non-
COVID groups. The COVID group had less consultations 
before start of PS and more often a single consultation. 
These results are in line with a previous study mention-
ing less frequent and less intense involvement of PCT 
consultations in COVID patients [7]. Differences in PCT 
consultation were also seen in the sensitivity analysis 
comparing PCT involvement before and during the pan-
demic. Part of these differences might be explained by 
fast organisational changes in daily clinical care with high 
workload and probably decreased attention for pallia-
tive care. However, most differences are found between 
COVID and non-COVID patients which is presum-
ably explained by the rapid deterioration of the COVID 
patients. The prognostic uncertainty about the dying 
phase in COVID patients together with a rapid worsen-
ing in condition might hamper timely involvement of the 
PCT before start of PS. Additionally, the shorter dying 
phase offers less time- and probably therefore less fre-
quent PCT consultations.

We explain the shorter PS duration for the COVID 
patients in our study as an expected result caused by their 
disease and symptom burden. The shorter dying phase 
for the COVID patients was shown in previous research 

Fig. 1 Survival Curve during PS for the COVID (n = 25) and non-COVID patients (n = 48)
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as well [7]. Besides, dyspnoea was reported as a predic-
tive factor for mortality in COVID patients [11]. At last, 
shorter survival time was also observed in other terminal 
patients with refractory dyspnoea caused by infectious 
disease [12].

Apparently, the COVID patients of our sample needed 
earlier increase of medication and received higher doses 
of midazolam in a shorter timeframe. This finding is 
similar to a report of palliative care specialists in a Dutch 
hospital in which higher doses of sedative medication 
in dying COVID patients were needed to reach com-
fort at the end of life [13]. Opposite, the lower doses of 
midazolam in our study for the non-COVID group are 
comparable with the reported doses for the other ter-
minally ill hospital inpatients in the study of Abdul et al 
[14]. Therefore, we presume that patients with COVID 
infection and/or refractory dyspnoea requires a higher 
individual dosage of midazolam. This assumption is sup-
ported by the results of the sensitivity analysis that the 
hospitalization period as such is not an influencing fac-
tor for differences in PS trajectories. Despite a strained 
health care system during the pandemic and the over-
whelming workload for health care professionals, the 
care for COVID patients at the end-of-life still followed 
the national guidelines. However, based on the aforemen-
tioned results, we would recommend special attention for 
timely and adequate clinical monitoring of the efficacy of 
PS in patients with COVID or similar disease progression 
at the end of their life.

Several limitations of this study have to be consid-
ered. First, the retrospective method might have intro-
duced selection bias in the in- and exclusion of patients 
receiving palliative sedation. In the patients without an 
explicitly reported aim of starting sedative medication we 
might have misjudged the real purpose by constructing 
this afterwards. Besides, we did not have the opportunity 
to sample data in a standardized and structured manner 
for all variables. Another limitation is the exclusion of 
ICU patients leaving a small sample of remaining COVID 
patients dying at the wards.

Despite, these findings will add information to support 
healthcare providers’ considerations about trajectories of 
PS in COVID, but also in other patients with rapid dete-
riorating situations and need for tight monitoring of the 
efficacy.

Conclusion
PS in COVID is characterised by earlier dose adjustments 
and higher doses of midazolam per hour and a significant 
shorter PS duration. Additionally, all physicians involved 
in the care for deteriorating patients with COVID or any 
other life limiting disease should be aware of basic prin-
ciples of appropriate PS including the adjustment of dos-
ages and clinical monitoring since the rapid evolution of 

these patients reduced the timely involvement of a dedi-
cated supportive and palliative care team before start of 
PS.

More research is needed about recommendations for 
a tailored approach of PS in patient groups with specific 
rapid deteriorating clinical situations such as in COVID 
infection.
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