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Abstract

Background: Coronavirus disease 2019 (COVID-19) has a high mortality, especially

in the oldest old. Dying from COVID-19 is often characterized by symptoms such as
breathlessness and agitation but data concerning medical treatment in the dying
phase are limited.

Objective: This study describes the administration of oxygen, opioids and
benzodiazepines in the last 24 h before death in patients 80 years or older dying from
COVID-19 on acute hospital wards.

Material and methods: In this multi-centric retrospective study, patients, 80 years and
older, admitted to the acute hospital in March and April 2020 were recruited from 10
acute Belgian hospitals. They all were diagnosed with COVID-19 and died on non-ICU
wards with COVID-19. Administration of oxygen, opioids and benzodiazepines in the
last 24 h before death was registered.

Results: Eighty-five percent of patients received oxygen, half of them even by means
of a mask providing at least 10l oxygen per minute. The majority (84.3%) of patients
were treated with opioids (morphine). Mean dosage of SC morphine equivalent was
31.3mg/24 h (range 2-120 mg; SD 21.6 mg). More than half of patients (52.8%) received
benzodiazepines, mostly midazolam. Mean dosage of midazolam was 20.4 mg/24 h
(range 1-100 mg; SD 15.4mg). Dosages of morphine and midazolam did not differ
depending on frailty or comorbidities. Older COVID-19 patients dying with respiratory
failure had higher midazolam dosage (p 0.002) but not morphine dosage (p 0.11).
Conclusion: A high proportion of patients 80 years and older and dying with COVID-19
in the hospital, were treated with oxygen, opioids and benzodiazepines in the last 24 h
before death. With this descriptive study, we hope to contribute to the discussion and
further research on the optimization of symptom control in an older population dying
from/with COVID-19.
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Introduction

A novel type of coronavirus, severe acute
respiratory syndrome coronavirus 2 (SARS-
CoV-2), causing a severe acute respiratory
infection known as coronavirus disease
2019 (COVID-19) emerged and has spread
globally since December 2019.

The overall mortality of COVID-19 is es-
timated to be 1-3%, [16] where patients
with multimorbidity and older patients
seem to have a higher risk of developing
severe COVID-19 and a higher mortality
[8, 15]. In Belgium, from 1 March 2020
until 28 February 2021, 82% of fatalities
were older than 75 years and 53% older
than 85 years [2].
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Dying from COVID-19 is often charac-
terized by symptoms such as breathless-
ness and agitation [7]. A British study on
a COVID-19 cohort on a palliative care unit
showed, compared to a typical non-COVID
cohort, a high prevalence of dyspnea and
agitation, a higher death rate, a shorter
stay and a high prescription rate of opioids
and midazolam [4]. In a National Register
Study in Sweden the authors advised to
disseminate palliative guidelines to acute
hospitals treating patients with COVID-19
[12]; however, data concerning medical
treatment in the dying phase on acute
hospital wards are scarce.

In this multi-centric retrospective study,
we describe the administration of oxygen,
opioids and benzodiazepines in the last
24 h before death in patients 80 years or
older dying from COVID-19 on non-ICU
wards in acute hospitals.

Material and methods

Patients admitted to the acute hospital in
March and April 2020 were recruited from
10 acute Belgian hospitals.

Inclusion criteria were being 80 years
or older, being diagnosed with COVID-19
based on SARS-CoV-2 PCR positivity and/or
based on characteristic abnormalities on
chest computed tomography, biochem-
istry and suggestive signs and symptoms
and/or consensus on COVID-19 diagno-

sis within multidisciplinary team meeting
and dying with COVID-19. Patients dying
on the intensive care unit (ICU) or being
ventilated (mechanically or non-invasive)
were excluded.

The study was approved by the cen-
tral ethics committee (Ghent University
Hospital, Belgian Registration number BC-
07858) and all local ethics committees.
Informed consent was waived because of
the retrospective and non-interventional
nature of the study and because strict
anonymity during data processing was
guaranteed.

Sociodemographic data were regis-
tered. All of the following data that were
collected, concerned the given treatment
during the last 24h before death: prob-
able cause of death, administration of
oxygen, opioids, including mean dosage
and route of administration, doses reduced
to subcutaneous (SC) morphine equiva-
lent and benzodiazepines (including mean
dosage and route of administration; doses
reduced to a corresponding dose of mi-
dazolam, using a conversion table). In
all patients, a premorbid clinical frailty
score (CFS), a scale ranging from 1 (very
fit) to 9 (terminally ill), and comorbidities
were determined. Data on resuscitation
orders were collected. In this study we
dichotomized the resuscitation orders to
consider intensive care versus do not esca-
late care (ward-based medical treatment
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confidence interval, aster-
isk highest dosages

but no admission to ICU). In Belgium, re-
suscitation orders must be discussed with
the patients and/or their representative in
cases of incapacity. Finally, the presence
of respiratory failure was assessed and de-
fined as follows: PaO, < 60 mmHg and/or
low Sp02 (<90% with supplemental
oxygen or <88% without supplemental
oxygen) and/or in need of more than
5L/min oxygen supplementation at any
moment during hospital stay.

Results

Atotal of 711 patients 80 years or older with
COVID-19 were hospitalized, 216 patients
died and were included in the study. Of the
patients 74 (34.3%) were 80-84 years old,
88 (40.7%) were 85-89 years old and 54
(25%) 90 years or older. There were slightly
more women than men included (111 vs.
105). Before admission to the hospital,
most of the patients lived at home (126;
58.3%) or in residential care (81; 37.5%),
9 (4.2%) patients resided in an assisted-
living facility. Median premorbid CFS was
7 (severely frail). Comorbidities were fre-
quent: more than 80% of patients suf-
fered from cardiovascular disease, while
dementia, metabolic and/or chronic kid-
ney disease were present in about 40% of
patients and 47% of all patients went into
respiratory failure. This percentage was
higher (73%) in the patients dying from/
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with COVID-19, compared to the patients
surviving COVID-19.

In 143 patients (66.2%), death was
caused by severe COVID-19, in 52 patients
(24.1%) death was due to progression of an
underlying comorbidity and/or frailty ag-
gravated by COVID-19, and in 19 patients
(8.8% of cases) COVID-19 was a comorbid-
ity without probable attribution to death.
In 2 patients cause of death was unclear.
In 32 patients (14.8%) no supplemental
oxygen was given in the final 24 h of life.
Respectively 60 (27.8%), 23 (10.6%) and
101 (46.8%) patients received less than
51, 6-91 or at least 10l oxygen per minute.

The majority (182; 84.3%) of patients
received opioids (morphine) in the last
24h. In 89% of them, morphine was ad-
ministered subcutaneously, in 11% intra-
venously. Mean dosage of SC morphine
equivalentwas31.3mg/24h(SD21.6). The
majority of patients receiving opioids (170;
93.5%) were opioid naive.

More than half of patients (114; 52.8%)
received benzodiazepines during the 24h
before death. Most of them (89.6%)
were treated with midazolam. Midazolam
was mostly administered subcutaneously
(83.3%). Mean dosage of midazolam was
20.4mg/24h (SD 15.4) (@ Fig. 1).

There was no significant difference be-
tween patients who were very fit to mod-
erately frail (CFS 1-6) and patients who
were severely frail to terminally ill (CFS

no respiratory failure

Respiratory failure

7-9) concerning mean dosage of mor-
phine (p 0.58) and midazolam (p 0.24).
Neither was there a statistical significance
in morphine (p 0.25) and midazolam (p 0.1)
dosages when comparing patients with or
without comorbidities (cardiovascular, re-
nal, metabolic or dementia). There was no
difference in dosage of morphine between
patients with or without respiratory failure
(p0.11) (@ Fig. 2), while patients with respi-
ratory failure received a significantly higher
dosage of midazolam (p 0.002) (B Fig. 3).
The highest dosages of morphine and mi-
dazolam, however, were found in patients
with respiratory failure (B Figs. 2 and 3).

Discussion

In contrast to other studies on patients
with COVID-19 in nursing homes or in
palliative care units, our study describes
the use of opioids and midazolam in
patients dying with COVID-19 on acute
wards, being treated by certified geri-
atricians. We found that of 216 oldest
old patients dying in 10 acute non-ICU
wards in Belgian hospitals, 84.3% received
opioids (mean dosage of SC morphine
equivalent 31.3mg/24h) and 52.8% re-
ceived benzodiazepines (mean dosage
of midazolam 20.4mg/24h). Dosage of
midazolam was, in contrast to dosage
of morphine, associated with respiratory
failure. Comparable data are scarce, es-

alent) in patients with or
without respiratory failure.
Circle outside the 95% con-
fidence interval

pecially in the oldest old dying outside
the specialized palliative care setting.

Lovell et al. found 57% of 101 in-hos-
pital patients with COVID-19 referred to
the hospital palliative care teams (mean
age 82 years), being treated with mor-
phine and/or midazolam (mean dose of
morphine 10mg/24h, mean dose of mi-
dazolam 10mg/24h) [7]. In 2 studies in
palliative care settings, 1 on 186 COVID-
19 patients (mean age 76 years) and 1 on
48 COVID-19 patients (mean age 75 years),
respectively, 65% and 100% of patients re-
ceived opioids, with a mean dose of 15mg
morphine/24h, respectively, 14mg mor-
phine/24 h, and midazolam, with a mean
dose of 10mg/24h and 9.5 mg/24h [4, 5].
Frequency of administration and dosage of
morphine and midazolam in these studies
were lower compared to our findings.

Apart from setting (specialized pallia-
tive care versus acute ward), differences in
patient characteristics, such as age, place
of death, cause of death (COVID-19 versus
non-COVID-19) or symptomatology (all-
cause mortality versus dying from respi-
ratory disease) may explain differences in
use of opioids and hypnotics in dying pa-
tients.

In non-COVID-19 situations, frequency
of administration of strong opioids at the
end of life seems to be lower. In a study
by Sandvik et al. in dying nursing home
patients, the administration of strong and
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weak opioids was 66% and 37% respec-
tively on the day of death [11]: how-
ever, the percentage of patients receiving
opioids at the end of life varies strongly
(14-83% in USA) [1]. In a Belgian study
on patients (non-COVID-19), 75 years and
older dying in the hospital we noted a fre-
quency of administration of opioids in
75.5% over the last 72 h before death, with
a mean dosage of 27.7mg/72h [6].

When making comparisons with peo-
ple dying from severe respiratory diseases,
similar or even higher dosages, compared
to our study, were observed. In two Dutch
studies on nursing home residents with
dementia and pneumonia 95% and 77%
(mean dosage of 45mg SC morphine) re-
ceived opioids, and 22.5% and 21% (mean
dosage midazolam of 30mg/24h) were
pharmacologically sedated, respectively
[3, 14].

Furthermore, itis known thatimportant
differences in usage of opioids in the end-
of-life stage in the oldest old exist, as de-
scribed in PACE, a study in nursing homes
residents (non-COVID-19) in 6 European
countries, where the estimated prevalence
of opioid prescription in the last 3 days of
life varied from 18.5% in Poland to 77.9%
in the Netherlands [13]. In sum, when
comparing frequency of administration of
opioids and dosages with non-COVID-19
situations, figures are comparable; how-
ever, doses of opioids and midazolam in

no respiratory failure

Respiratory failure

our study were higher compared to doses
used in patients dying with COVID-19 on
palliative care units in other studies.

A possible explanation could be that on
an acute ward a double track is followed
in which both care goals of life prolon-
gation and symptom control are upfront;
this also explains the high concentration
of supplemental oxygen that was admin-
istered, which we would not expect in
amerely palliative care setting. High doses
of morphine and midazolam were given
starting from the point of view of com-
fort care in non-COVID-19 respiratory care,
while, due to the double track followed,
more uncertainty in patients and families
existed resulting in more persisting symp-
toms and the need for higher dosage of
oxygen and medication. Decisions not to
escalate treatment in cases of respiratory
failure was observed in two thirds of this
cohort[10]. This prevalence is higher com-
pared to non-COVID situations, possibly
due to the fact that COVID-patients have
a higher risk for ICU referral, with a longer
stay and duration of mechanical ventila-
tion and a higher risk for less successful
rehabilitation. The degree of decisions not
to escalate treatment was associated with
the degree of premorbid frailty [10]. Fur-
thermore, patients with the highest CFS
(8-9) and therefore the poorest prognosis,
are often not hospitalized but are taken
care of at home or in residential care. This
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very low, a few cases (*) ex-
cepted. Circle outside the
95% confidence interval,
asterisk highest dosages

leads to the fact that hospitalized patients
are often those with severe pathology but
better chances of recovery, which could
partially explain the higher dosages of opi-
oids and benzodiazepines in our study.

The fact that the majority of patients in
this cohort did not die (495 patients out
of 711 survived) may justify the double
track in acute wards [9]. More than 50%
of patients with a decision not to escalate
treatment and were thus treated conserva-
tively on the acute geriatric unit, survived
on the acute geriatric ward. This reflects
the fact that geriatricians are well placed
to take care of the oldest old with COVID-
19, partially because they are experts in
assessing frailty, a major risk factor for in-
hospital mortality in the oldest old with
COVID-19; however, one must stay precau-
tious about the negative consequence of
a longer dying process, causing a higher
need for comfort medication. This hypoth-
esis needs further exploration in prospec-
tive quantitative studies or studies with
qualitative design.

Unfortunately, we have no dataon com-
fort (dyspnea, agitation) of the patients in
our study or the effect of the administered
drugs. Given numbers are a description of
what has been administered. Future stud-
ies should include dying symptom ratings
and also the intention of the treatment.

Taking into account that, in Belgium,
patients are seldomly admitted to a pallia-



Zusammenfassung

tive care unit directly from home or from
residential care but are mostly hospital-
ized on an acute ward, and the fact that
patients with the highest CFS (8-9) and
therefore the poorest prognosis, are often
not hospitalized but taken care of at home
orintheresidential care, our findings could
help providing adequate palliative care to
older patients dying from/with COVID-19
on regular wards. While the pandemic
lasts patients and certainly the oldest old,
will continue to have a high mortality from
COVID-19 and will need a palliative care
approach, in hospital, in residential care
and at home and the majority of these pa-
tients will not be admitted to specialized
palliative care units. With this descriptive
study, we hope to contribute to further re-
search on adequate doses of opioids and
benzodiazepines and thus a better phar-
macological treatment in an older popu-
lation dying from/with COVID-19.

Conclusion

A high proportion of patients 80 years and
older dying with COVID-19 (coronavirus
disease 2019) in the hospital, were treated
with oxygen, opioids and benzodiazepines
in the last 24h before death. With this
descriptive study, we hope to contribute
to the discussion and further research on
the optimization of symptom control in an
older population dying from/with COVID-
19.
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Terminalpflege bei dltesten Alten, die im Akutkrankenhaus an Covid-19
sterben. Eine multizentrische Studie liber die pharmakologische
Behandlung in den letzten 24 h

Hintergrund: COVID-19 (Coronavirus disease 2019) hat eine hohe Sterblichkeit,
insbesondere bei den Altesten. Das Sterben an COVID-19 ist oft durch Symptome

wie Atemnot und Erregung gekennzeichnet, aber die Datenlage zur medizinischen
Behandlung in der Sterbephase ist begrenzt.

Ziel: In dieser Studie beschreiben wir die Gabe von Sauerstoff, Opioiden und
Benzodiazepinen in den letzten 24 h vor dem Tod bei Patienten ab 80 Jahren, die mit
COVID-19 auf Akutstationen versterben.

Material und Methoden: In dieser multizentrischen retrospektiven Studie wurden
Patienten ab 80 Jahren, die im Marz und April 2020 ins Akutkrankenhaus eingeliefert
wurden, aus 10 belgischen Akutkrankenhdusern rekrutiert. Sie alle wurden mit
COVID-19 diagnostiziert und starben auf Nicht-Intensivstationen an COVID-19. Die
Verabreichung von Sauerstoff, Opioiden und Benzodiazepinen wurde in den letzten
24 h vor dem Tod registriert.

Ergebnisse: Von den Patienten erhielten 85 % Sauerstoff, die Halfte sogar (iber eine
Maske, die mindestens 101 Sauerstoff pro Minute lieferte. Ein Grofteil (84,3 %) der
Patienten wurde mit Opioiden (Morphin) behandelt. Die mittlere Dosis des SC-Morphin-
Aquivalents betrug 31,3 mg/24h (Bereich: 2-120mg; SD 21,6). Mehr als die Halfte der
Patienten (52,8 %) erhielt Benzodiazepine, meist Midazolam. Die mittlere Dosis von
Midazolam betrug 20,4 mg/24 h (Bereich: 1-100 mg; SD 15,4). Die Dosierungen von
Morphin und Midazolam unterschieden sich nicht in Abhangigkeit von Gebrechlichkeit
oder Komorbiditdten. Altere COVID-19-Patienten, die an Atemversagen starben,
hatten eine hohere Midazolam-Dosierung (p =0,002), aber keine Morphin-Dosierung
(p=0,11).

Diskussion: Ein hoher Anteil der Patienten ab 80 Jahren, die im Krankenhaus an
COVID-19 starben, wurde in den letzten 24 h vor dem Tod mit Sauerstoff, Opioiden und
Benzodiazepinen behandelt. Wir hoffen, mit dieser deskriptiven Studie einen Beitrag
zur Diskussion und weiteren Forschung zur Optimierung der Symptomkontrolle bei
einer dlteren Bevolkerung, die an/mit COVID-19 stirbt, zu leisten.
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