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A B S T R A C T

Background

Individuals dying of coronavirus disease 2019  (COVID-19) may experience distressing symptoms such as breathlessness  or delirium.
Palliative symptom management can alleviate symptoms and improve the quality of life of patients. Various treatment options such
as opioids or breathing techniques have been discussed for use in COVID-19 patients. However, guidance on symptom management
of  COVID-19 patients in palliative care has oIen been derived from clinical experiences and guidelines for the treatment of patients
with other illnesses. An understanding of the eJectiveness of pharmacological and non-pharmacological palliative interventions to
manage specific symptoms of COVID-19 patients is required.

Objectives

To assess the eJicacy and safety of pharmacological and non-pharmacological interventions for palliative symptom control in
individuals with COVID-19.

Search methods

We searched the Cochrane COVID-19 Study Register (including Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE
(PubMed), Embase, ClinicalTrials.gov, World Health Organization International Clinical Trials Registry Platform (WHO ICTRP), medRxiv);
Web of Science Core Collection (Science Citation Index Expanded, Emerging Sources); CINAHL; WHO COVID-19 Global literature on
coronavirus disease; and COAP Living Evidence on COVID-19 to identify completed and ongoing studies without language restrictions until
23 March 2021.

We screened the reference lists of relevant review articles and current treatment guidelines for further literature.

Selection criteria

We followed standard Cochrane methodology as outlined in the Cochrane Handbook for Systematic Reviews of Interventions.
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We included studies  evaluating palliative symptom management for individuals with a confirmed diagnosis of COVID-19 receiving
interventions for palliative symptom control, with no restrictions regarding comorbidities, age, gender,  or ethnicity.  Interventions
comprised pharmacological  as well as non-pharmacological treatment  (e.g.  acupressure, physical therapy, relaxation, or breathing
techniques). We searched for the following types of studies: randomized controlled trials (RCT), quasi-RCTs, controlled clinical trials,
controlled before-aIer studies, interrupted time series (with comparison group), prospective cohort studies, retrospective cohort studies,
(nested) case-control studies, and cross-sectional studies.

We searched for studies comparing pharmacological and non-pharmacological interventions for palliative symptom control with standard
care.

We excluded studies evaluating palliative interventions for symptoms caused by other terminal illnesses. If studies enrolled populations
with or exposed to multiple diseases, we would only include these if the authors provided subgroup data for individuals with COVID-19.
We excluded studies investigating interventions for symptom control in a curative setting, for example patients receiving life-prolonging
therapies such as invasive ventilation.

Data collection and analysis

We used a modified version of the Newcastle Ottawa Scale for non-randomized studies of interventions (NRSIs) to assess bias in the
included studies. We included the following outcomes: symptom relief (primary outcome); quality of life; symptom burden; satisfaction of
patients, caregivers, and relatives; serious adverse events; and grade 3 to 4 adverse events.

We rated the certainty of evidence using the GRADE approach.

As meta-analysis was not possible, we used tabulation to synthesize the studies and histograms to display the outcomes.

Main results

Overall, we identified four uncontrolled retrospective cohort studies investigating pharmacological interventions for palliative symptom
control in hospitalized patients and patients in nursing homes. None of the studies included a comparator. We rated the risk of bias high
across all studies. We rated the certainty of the evidence as very low for the primary outcome symptom relief, downgrading mainly for high
risk of bias due to confounding and unblinded outcome assessors.

Pharmacological interventions for palliative symptom control

We identified four uncontrolled retrospective cohort studies (five references) investigating pharmacological interventions for palliative
symptom control.  Two references used the same register to form their cohorts,  and study investigators confirmed a partial overlap
of participants. We therefore do not know the exact number of participants, but individual reports included 61 to 2105 participants.
Participants received multimodal pharmacological interventions: opioids, neuroleptics, anticholinergics,  and benzodiazepines  for
relieving dyspnea (breathlessness), delirium, anxiety, pain, audible upper airway secretions, respiratory secretions, nausea, cough, and
unspecified symptoms.

Primary outcome: symptom relief

All  identified studies reported this outcome. For all symptoms (dyspnea, delirium, anxiety, pain, audible upper airway secretions,
respiratory secretions, nausea, cough, and unspecified symptoms), a majority of interventions were rated as completely or partially
eJective by outcome assessors (treating clinicians or nursing staJ). Interventions used in the studies were opioids, neuroleptics,
anticholinergics, and benzodiazepines.

We are very uncertain about the eJect of pharmacological interventions on symptom relief (very low-certainty evidence). The initial rating
of the certainty of evidence was low since we only identified uncontrolled NRSIs. Our main reason for downgrading the certainty of evidence
was high risk of bias due to confounding and unblinded outcome assessors. We therefore did not find evidence to confidently support or
refute whether pharmacological interventions may be eJective for palliative symptom relief in COVID-19 patients.

Secondary outcomes

We planned to include the following outcomes: quality of life; symptom burden; satisfaction of patients, caregivers, and relatives; serious
adverse events; and grade 3 to 4 adverse events.

We did not find any data for these outcomes, or any other information on the eJicacy and safety of used interventions.

Non-pharmacological interventions for palliative symptom control

None of the identified studies used non-pharmacological interventions for palliative symptom control.
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Authors' conclusions

We found very low certainty evidence for the eJicacy of pharmacological interventions for palliative symptom relief in COVID-19 patients.
We found no evidence on the safety of pharmacological interventions or eJicacy and safety of non-pharmacological interventions for
palliative symptom control in COVID-19 patients. The evidence presented here has no specific implications for palliative symptom control
in COVID-19 patients because we cannot draw any conclusions about the eJectiveness or safety based on the identified evidence. More
evidence is needed to guide clinicians, nursing staJ, and caregivers when treating symptoms of COVID-19 patients at the end of life.
Specifically, future studies ought to investigate palliative symptom control in prospectively registered studies, using an active-controlled
setting, assess patient-reported outcomes, and clearly define interventions.

The publication of the results of ongoing studies will necessitate an update of this review. The conclusions of an updated review could diJer
from those of the present review and may allow for a better judgement regarding pharmacological and non-pharmacological interventions
for palliative symptom control in COVID-19 patients.

P L A I N   L A N G U A G E   S U M M A R Y

Which treatments are best for symptoms in COVID-19 patients at the end of life?

The burden of symptoms at the end of life of COVID-19 patients and helpful treatments

COVID-19 patients may show symptoms such as breathlessness or delirium at the end of life. The goal of palliative medicine is to relieve
such symptoms with specific treatments. Treatments can be drugs, for example opioids, or non-drugs, such as breathing techniques or
relaxation.

What was the aim of our review?

To explore how well diJerent interventions (drugs and non-drugs) work for the treatment of palliative symptoms in COVID-19 patients at
the end of life. We included patients of all ages and with all comorbidities (additional medical conditions).

What type of studies did we search for?

We searched selected medical databases and trial registries until 23 March 2021. We included studies looking at how well diJerent palliative
treatments work to relieve COVID-19-associated symptoms at the end of life. We wanted to compare studies investigating diJerent
medicines or therapies, but we only found studies without a comparison group. Only one study reported the specific drugs used for
individual symptoms.

Key results

We found four studies that were published in five papers. Individual papers included between 61 and 2105 participants, and two papers
partially reported on the same participants. All of the included studies investigated diJerent drug treatments for palliative symptom
management in people with COVID-19.

Drugs for symptom control at the end of life

All of the included studies reported on the eJectiveness of palliative care for symptom relief. In all studies, clinicians or nursing staJ rated
symptom relief rather than the patients themselves. Since the quality of the evidence was very low, we do not know the true eJect of
drug treatments on symptom relief and have very low confidence in the results of the studies. We did not find any data on quality of life;
symptom burden; satisfaction of patients, caregivers, and relatives; or safety of the drug treatments.

Non-drug therapies for symptom control at the end of life

We did not find any data on the benefits and harms of non-drug therapies for symptom control of COVID-19 patients at the end of life.

Conclusions

Based on our findings, we could not draw any conclusions on palliative symptom control of people with COVID-19. Future studies need to
be designed better so that we can determine which treatments work for symptom control in people with COVID-19.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Pharmacological interventions for palliative symptom control

Pharmacological interventions for palliative symptom control for patients with COVID-19

Patient or population: Patients with COVID-19

Intervention: Pharmacological interventions

Comparison: None

Outcome: Palliative symptom control

Outcome Number of participants Results Certainty of the
evidence

Plain text summary

Symptom relief 4 studies (5 references) with 61 to
2105 participants in individual stud-

ies1

All studies rated a
majority of interven-
tions as effective in
relieving symptoms
of breathlessness,
agitation, dyspnea,
delirium, pain, and
others.

Very low

Due to study de-

sign2 and high

risk of bias3

 

We are very uncertain about
the effect of palliative care
interventions including opi-
oids, neuroleptics, anti-
cholinergics, and benzodi-
azepines on symptom relief.

Quality of life Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.

N/A Outcome not reported in
any study.

Symptom bur-
den

Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.

N/A Outcome not reported in
any study.

Satisfaction of
patients

Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.

N/A Outcome not reported in
any study.

Satisfaction of
caregivers 

Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.
 

N/A
 

Outcome not reported in
any study.
 

Satisfaction of
relatives

Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.

N/A
 

Outcome not reported in
any study.
 

Serious adverse
events
 

Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.
 

N/A
 

Outcome not reported in
any study.
 

Grade 3 to 4 ad-
verse events
 

Based on data from 0 participants in
0 studies

Follow-up: none

Outcome not report-
ed.
 

N/A
 

Outcome not reported in
any study.
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N/A: Not applicable 

1Participants of the two cohorts reported on in Strang 2021 partially overlap, therefore we do not know the exact number of participants.
2 Initial rating of certainty of the evidence: Rated low because all identified studies had a retrospective and uncontrolled design.
3Risk of bias: high. Lack of blinding of participants and personnel, resulting in the potential for detection bias in all studies. Lack of blinding
of outcome assessors, resulting in the potential for detection bias in all studies. Selective outcome reporting, follow-up not reported,
missing intention-to-treat analysis, use of unvalidated outcome measures in Alderman 2020, Lovell 2020, and Hetherington 2020, and use
of subjective outcome measures in all studies. Imprecision: none. Publication bias: none. Inconsistency: diJicult to assess. Indirectness
of evidence: diJicult to assess.
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B A C K G R O U N D

This work is part of a series of Cochrane Reviews investigating
treatments and therapies for COVID-19. Reviews of this series
share information in the Background section and methodology
based on the first published reviews about monoclonal antibodies,
Kreuzberger 2020, and convalescent plasma (Valk 2020a).

Description of the condition

COVID-19  is a highly infectious disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2; WHO 2020a). On
22 March 2020, the World Health Organization (WHO) declared the
current COVID-19 outbreak a pandemic. COVID-19 is unprecedented
in comparison to previous coronavirus outbreaks, such as severe
acute respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS), with 813 and 858 deaths, respectively (WHO
2007; WHO 2019). Despite intensive international eJorts to contain
its spread, it has resulted in more than 180 million confirmed cases
and more than 4 million deaths worldwide until July 2021 (WHO
2021a; WHO 2021b).

Several vaccines against COVID-19  have been distributed across
countries, and an additional hundred vaccine candidates are in
development at the time of the writing of this review (WHO
2021d). However, the process is time-consuming, and global access
to vaccines diJers widely (Wouters 2021). Moreover, the degree to
which the vaccines can protect against variants of SARS-CoV-2 was
still unclear at the date of publication (Forni 2021).

Specific risk factors for severe disease, hospitalization, and
mortality have been identified: individuals aged 65 years or
older, smokers, and those with certain underlying medical
conditions, such as cancer, chronic kidney disease, chronic
obstructive pulmonary disease (COPD), heart conditions,
immunocompromised state, obesity, sickle cell disease, or diabetes
mellitus are more likely to have a severe course of the disease
(Huang 2020; Liang 2020; WHO 2020a; Williamson 2020). COVID-19
case fatality varies widely between countries and reporting periods
(from 1% to more than 19%; Johns Hopkins 2021). However, these
numbers may be misleading due to varying testing frequency, lag in
reporting dates, incomplete capturing of all cases, and variations in
case definitions since the beginning of the pandemic (WHO 2020b).

Sore throat, cough, fever, headache, fatigue, and myalgia
or arthralgia are the most commonly reported symptoms
(Struyf 2020). Other symptoms include dyspnea, chills, nausea or
vomiting, diarrhea, loss of taste and smell, and nasal congestion
(WHO 2020a). The majority of people infected at the beginning
of the pandemic had mild symptoms (approximately  80%,  Wu
2020),  or remained completely asymptomatic (Buitrago-Garcia
2020).  Early data from China show that a smaller proportion
(approximately 14%) are aJected by severe or critical disease with
intensive care unit (ICU) admittance due to respiratory failure,
septic shock, or multiple organ dysfunction (Wu 2020).

At the time of the writing of this review, treatment consisted
of supportive care with extracorporeal membrane oxygenation
(ECMO), invasive ventilation, and non-invasive ventilation in severe
cases, and oxygen supply in moderately severe cases (WHO 2021c).
Few drugs were approved for the treatment of COVID-19, such as
corticosteroids, monoclonal antibodies, or convalescent plasma.
Recommendations for the use of corticosteroids, Siemieniuk

2020, and tocilizumab, Taskforce NCCE 2021; WHO 2021e, were
given in clinical guidelines, but only for patients with severe or
critical COVID-19 infection receiving oxygen. Other drugs, such as
ivermectin and hydroxychloroquine, were not recommended for
the treatment of COVID-19 at the point of review publication (WHO
2021e). Guidelines for symptom control (e.g. dyspnea) were mostly
informed by studies of cancer patients and patients with COPD
(Barnes 2016). As the course of COVID-19 is quite diJerent from
these diseases with respect to the rapid onset of symptoms (e.g.
dyspnea) and the underlying cause of symptoms, evidence on
interventions in COVID-19 patients is needed.

In light  of evolving variants of the virus with increased
transmissibility and possibly higher mortality (Challen 2021), the
number of COVID-19-associated deaths might increase the need for
adequate symptom control in a palliative situation. Moreover, we
do not know if the needs of patients with COVID-19 will change with
the appearance of new variants. The most prevalent symptoms in
hospitalized patients with COVID-19 are dyspnea, cough, fatigue,
myalgia (muscle pain), and delirium, with dyspnea being the
most significant symptom in the dying (Keeley 2020). Delirium
might be more prevalent in patients suJering from COVID-19
when compared to other diseases (Barron 2012; Kennedy 2020).
Especially in the dying, multimodal (pharmacological and non-
pharmacological) interventions are needed to alleviate symptoms
and thus achieve best possible quality of life. If possible, these
interventions should be provided by multiprofessional  palliative
care teams, but also by all other disciplines, such as intensive care
or general medicine.

Description of the intervention

According to a recent consensus-based definition, palliative care is
"the active holistic care of individuals across all ages with serious
health-related suJering due to severe illness and especially of those
near the end of life (Radbruch 2020)." Adequate palliative symptom
control can significantly improve the quality of life for individuals
and their families. This is considered in the WHO 2020c definition
of palliative care: "Palliative care is an approach that improves the
quality of life of patients and their families facing the problems
associated with life-threatening illness, through the prevention and
relief of suJering by means of early identification and impeccable
assessment and treatment of pain and other problems, physical,
psychosocial and spiritual." COVID-19 may be incurable or curable,
and the treatment goals for these patients may change within
hours. Based on the definition of palliative care by  Radbruch
2020, we only included studies for patients “near the end of life,”
and excluded studies addressing patients with curative treatment
goals. We define “palliative symptom control” as palliative (not
curative) interventions that aim at amelioration of symptoms in
advanced COVID-19.

Palliative symptom control  utilizes both pharmacological and
non-pharmacological interventions, which are oIen provided by
multiprofessional teams. At present, it is unclear which specific
palliative interventions should be used for symptom control for
individuals with COVID-19.

Pharmacological interventions might include the use of opioids
and second-line benzodiazepines for the relief of dyspnea,
or antipsychotics to alleviate symptoms of delirium (Mottiar
2020). Anticholinergics are used in the dying to reduce
airway secretions ('death rattle') (Mercadamte 2014). Non-
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pharmacological interventions include alternative interventions
(e.g. Traditional Chinese Medicine) and psychological support,
but also measures such as the discontinuation of interventions
(Mottiar 2020). Non-pharmacological interventions can be a
prelude to pharmacological interventions or can be used alongside
pharmacological treatments. Even though research on symptom
control is scarce, the National Institute for Health and Care
Excellence (NICE) has published consensus-based guidelines for
managing COVID-19-associated symptoms at the end of life (NICE
2020). For example, pharmacological treatments such as codeine
linctus, codeine phosphate tablets, or morphine sulfate oral
solution are recommended to treat breathlessness and cough;
non-pharmacological treatments include controlled breathing
techniques.

Palliative care interventions provided by palliative care teams
decrease symptom intensity and improve quality of life among
individuals with advanced cancer compared to standard cancer
care alone (Gaertner 2017; Haun 2017). Similiar positive outcomes
can be expected in COVID-19 patients if treated by palliative care
teams.

How the intervention might work

The subjective perception of  dyspnea,  the diJiculty to breathe,
can appear without hypoxia or hypercapnia, but may be mediated
via blood gas abnormalities (increase of partial pressure
of carbon dioxide, decrease of oxygen, or both), detected
by  central  chemoreceptors  and processed in the  respiratory
center in the medulla and by cortical structures (Buchanan 2009).
Furthermore, the muscular respiratory eJort, as well as emotional,
social, and psychological factors may significantly contribute to
the sensation of dyspnea (Crombeen 2020; von Leupoldt 2007).
Endogenous opioids may modulate breathlessness perception to
be less unpleasant (Johnson 2020; Mahler 2013). Opioids may
alleviate dyspnea via an altered response of the central nervous
system to blood gas changes, resulting in a reduction of the
respiratory drive (Banzett 2000; Pattinson 2009). Opioid-induced
pain reduction and sedation decrease oxygen demand and carbon
dioxide production. Benzodiazepines induce anxiolytic, sedative,
and anti-agitative eJects by  gamma-aminobutyric acid (GABA)-
receptor modulation (GriJin 2013). Antipsychotics (neuroleptics)
for treatment of (terminal) delirium may act through antagonism
at the dopamine (D2)-receptor (Hui 2020; Meagher 2018).
Anticholinergics may reduce 'death rattle' through reducing airway
secretions (Mercadamte 2014). Non-pharmacological interventions
include psychological interventions (e.g. relaxation, imagination
practices, controlled breathing techniques). They have beneficial
eJects on dyspnea through the reduction of tachypnea (von
Leupoldt 2007).

Why it is important to do this review

There is a clear, urgent need for more information to guide
symptom control and  end-of-life care in people with COVID-19.
Management of the symptoms most frequently encountered in
COVID-19 patients, such as dyspnea, cough, fatigue, myalgia and
agitation and delirium, is a central component of palliative care
and reduces suJering at the end of life. Adequate symptom relief is
therefore of utmost importance for patients, but also for relatives,
and loved ones. Importantly, palliative care in the context of a
pandemic poses new challenges, as the care has to be delivered in a
quarantined context and oIen without families visiting the patient.

Various recommendations for the control of these symptoms have
been made in expert opinion statements by professional societies
(Nehls 2020; NICE 2020). In addition, the first studies investigating
symptom control in COVID-19 have been published. A systematic
review and subsequent update of the available literature is needed
to inform recommendations for action on symptom control of
COVID-19 in the palliative setting.

O B J E C T I V E S

To assess the eJicacy and safety of pharmacological and non-
pharmacological interventions for palliative symptom control in
individuals with COVID-19.

M E T H O D S

Criteria for considering studies for this review

Types of studies

The main description of methods is based on the template for
intervention reviews with non-randomized studies of the Cochrane
Haematology review group. The protocol for this review was
registered with the international prospective register of systematic
reviews (PROSPERO) (Andreas 2021).

We planned to include randomized controlled trials (RCTs), and, if
these were not available, the following types of studies in a top-
down approach: quasi-RCTs, controlled clinical trials, controlled
before-aIer studies, interrupted time series (with comparison
group), prospective cohort studies, retrospective cohort studies,
(nested) case-control studies, and cross-sectional studies.

As planned at the protocol stage, we included non-comparative
study designs because we did not expect any evidence from
RCTs.  Randomized controlled studies are challenging in the
palliative care setting for multiple reasons.  For example, using
placebo (or other) controls might not be ethically justifiable, as it
could lead to unnecessary suJering at the end of life. Furthermore,
dying people are oIen unable to consent to studies, and consent
by proxy is complicated by the grief of the relatives. Especially in
the field of palliative care, such issues are of major importance,
because the vulnerable population and the unstable nature of the
underlying diseases are associated with unexpected recruitment
and attrition problems that demand the conduction of thoroughly
performed feasibility trials (Shelby-James 2012).

We thus do not expect that any RCTs on this topic will be published
soon. One controlled study investigating the eJectiveness of
morphine in the treatment of dyspnea in COVID-19 is currently
being conducted (NCT04522037). However, information on the
most eJective symptom control in individuals with COVID-19  is
acutely needed. For this reason, we decided to also include non-
controlled studies.

We included studies with one or more participant(s) with COVID-19.
We followed the suggestions specified in the Cochrane Handbook
for Systematic Reviews of Interventions to the greatest degree
possible and applied the methodology outlined in the following
sections of this review (Higgins 2021). Further information  on
the methods we had planned should we have identified RCTs or
non-randomized studies of interventions (NRSIs) is provided in
Appendix 1.
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We included full-text publications, preprints, abstract publications,
results published in trials registries, and information received
from personal communication with investigators if suJicient
information was available on study design, characteristics of
participants, interventions, and outcomes. We did not apply any
limitations with respect to study setting (home-based, hospital,
hospices, or nursing homes).

Types of participants

We included individuals with a confirmed diagnosis of COVID-19
receiving interventions for palliative symptom control with no
restrictions regarding comorbidities, age, gender, or ethnicity.

We excluded studies evaluating palliative interventions for
symptoms caused by other terminal illnesses.  If studies enrolled
populations with or exposed to diseases, we would only
include  such studies if the authors provided subgroup data
for SARS-CoV-2 infection. We excluded studies investigating
interventions for symptom control in a curative setting, for example
patients receiving life-prolonging therapies such as invasive
ventilation.

Types of interventions

We defined 'palliative symptom control' as palliative (not curative)
interventions that aim to ameliorate symptoms in advanced
COVID-19. We included the following interventions: palliative
symptom control as a multidimensional and holistic approach,
including:

• pharmacological interventions (including but not limited to
opioids, benzodiazepines, neuroleptics, and anticholinergics);

• non-pharmacological interventions (including but not limited
to acupressure, music therapy,   physical therapy, distraction,
breathing techniques, and relaxation).

In future updates, we plan to include the following comparisons for
studies with a control arm:

• pharmacological intervention A (e.g. opioids) versus
pharmacological intervention B or placebo for symptom control
of dyspnea, cough, agitation/delirium;

• specialized palliative care versus standard care (specialized
palliative care is given by specialized palliative care teams (e.g.
palliative care consultation services in hospitals) in contrast to
general palliative care (e.g. given by general practitioners)).

Types of outcome measures

We planned to evaluate the following outcomes.

Primary outcomes

• Symptom relief, comprising any change of subjective and
potentially burdensome symptoms like dyspnea/shortness
of breath, cough, anxiety, agitation, fatigue, myalgia, and
delirium between baseline measurement before intervention
and aIer intervention, measured with validated patient-
reported outcome measures (e.g. visual analogue scale (VAS)),
or other standardized instruments reported by patients, family
members, or caregivers.

Secondary outcomes

• Quality of life, including fatigue and neurological functions,
assessed with standardized scales (e.g. European Organisation
for Research and Treatment of Cancer (EORTC), McGill Quality of
Life Questionnaire).

• Symptom burden (e.g. distress thermometer, IPOS).

• Satisfaction of patients.

• Satisfaction of caregivers and relatives.

• Serious adverse events, defined as number of participants with
event.

• Grade 3 to 4 adverse events, defined as number of participants
with event.

Search methods for identification of studies

Electronic searches

For the identification of studies on interventions for palliative
symptom control  of COVID-19, we designed search strategies in
accordance with the Cochrane Handbook for Systematic Reviews
of Interventions (Lefebvre 2021). KG developed the search strategy
based on input by clinicians. The search strategy was peer-reviewed
by two Information Specialists experienced in the terminologies
used in COVID-19 research (Ina Monsef and Maria-Inti Metzendorf).
Due to the international urgency for research on  COVID-19, we
assumed that the abstracts of clinical trials would have been
published in English.  If the full-text publication was published
in a language outside the abilities of our team, we would have
involved Cochrane Task Exchange to identify people who were able
to translate (taskexchange.cochrane.org).

Searches for evidence synthesis

We initially conducted a search for existing or planned evidence
synthesis in the following sources.

Manual search

• Evidence Aid Coronavirus (COVID-19) (evidenceaid.org/
evidence/coronavirus-covid-19/)

• Coronavirus (COVID-19) (the Cochrane Library)
(www.cochranelibrary.com/covid-19) including Cochrane
Central Register of Controlled Trials (CENTRAL), MEDLINE
(PubMed),  Embase, ClinicalTrials.gov, World Health
Organization International Clinical Trials Registry Platform
(WHO ICTRP), medRxiv

• Usher Network for COVID-19 Evidence Reviews (www.ed.ac.uk/
usher/uncover)

• US Department of Veterans AJairs Evidence Synthesis Program
(www.hsrd.research.va.gov/publications/esp/)

• Australian guidelines for the clinical care of
people with COVID-19 (https://files.magicapp.org/
guideline/8b6f065b-814f-41f0-a1a5-70279b722e19/
published_guideline_4346-12_0.pdf)

• Norwegian Institute of Public Health systematic and living map
on COVID-19 evidence (www.fhi.no/en/qk/systematic-reviews-
hta/map/)

• COVID-19 Evidence Alerts from McMaster PLUS
(www.evidencealerts.com/)

• L*OVE (iloveevidence.com/)

• TRIP (www.tripdatabase.com/)

Interventions for palliative symptom control in COVID-19 patients (Review)
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• ECRI COVID-19 Resource Center (www.ecri.org/coronavirus-
covid-19-outbreak-preparedness-center/)

• JBI Evidence Synthesis COVID-19 Collection (jbi.global/covid-19)

• NICE Coronavirus (COVID-19) (www.nice.org.uk/guidance/
conditions-and-diseases/respiratory-conditions/covid19)

Database search

• MEDLINE (Ovid)

Manual search (planned evidence synthesis)

• Oxford COVID-19 Evidence Service—Current questions under
review (www.cebm.net/oxford-covid-19-evidence-service/)

• Cochrane COVID Review Bank (covidreviews.cochrane.org/
search/site)

• PROSPERO (www.crd.york.ac.uk/prospero/)

These initial searches were conducted on 27 November 2020.
The search strategies are documented in Appendix 2, Appendix 3,
and Appendix 4.

Searches for primary studies

We searched the following databases and trials registries for
primary studies without any language limits, initially on 8 January
2021 and updated on 23 March 2021.

• Cochrane COVID-19 Study Register (covid-19.cochrane.org/)

• Web of Science (Science Citation Index/Emerging Sources)

• CINAHL (via EBSCO) (Cumulative Index to Nursing and Allied
Health Literature)

• World Health Organization COVID-19 Global literature on
coronavirus disease  (search.bvsalud.org/global-literature-on-
novel-coronavirus-2019-ncov/)

• COAP Living Evidence on COVID-19 (zika.ispm.unibe.ch/assets/
data/pub/search_beta/)

The search strategies are documented in  Appendix 2,  Appendix
3, and Appendix 5.

If results were uploaded into trials registries and had not yet been
published elsewhere, we integrated these data for the current
review, and will add or replace data in future updates of this review
in the case of publication.

Searching other resources

We handsearched reference lists of any included articles in order to
identify any further relevant studies.

We checked the reference lists of all identified studies and
relevant review articles identified by an additional literature search
(the initial search) and current treatment guidelines for further
literature. Please see Appendix 4 for additional information on our
strategy.

Data collection and analysis

Selection of studies

Three members of the review team (MA, CB, and LJ) independently
screened the results of the search for eligibility by reading
the abstracts.  We coded the abstracts as either 'include' or
'exclude' using the soIware Rayyan (Ouzzani 2016). In the case of
disagreement, or if it was unclear whether we should retrieve the
abstract or not, we obtained the full-text publication for further
discussion. Two review authors (MA and CB) assessed the full-text
articles of selected studies. In case of disagreement, a third review
author (VP) was consulted to reach a final decision.

We documented  the study selection process in a flow chart,
as recommended in the PRISMA statement (Moher 2009), and
show the total numbers of retrieved references and the numbers
of included and excluded studies (see Figure 1). Articles excluded
aIer full-text assessment and the reasons for their exclusions are
provided in Characteristics of excluded studies.
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Figure 1.   Study flow diagram.
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Data extraction and management

We conducted data extraction and assessments according to the
guidelines proposed by Cochrane (Li 2021). Two out of three
review authors (MA, MB, and CB) performed all data extraction and
assessments. Two other review authors (VP and WM) verified the
accuracy and (where applicable) the plausibility of data extraction
and assessments. We collated multiple reports of one study so that
each study, rather than each report, was the unit of analysis. We
extracted data using a customized data extraction form developed
in MicrosoI Excel (MicrosoI 2018),  and extracted the following
information.

• General information: author, title, source, publication date, and
country.

• Quality assessment and risk of bias: study design,
confounding, selection bias, attrition bias, detection bias, and
reporting bias.

• Study characteristics: study design, setting, and dates, source
of participants, inclusion/exclusion criteria, comparability of
groups, compliance with assigned treatment,  and length of
follow-up.

• Participant characteristics: age, gender, number of participants
recruited/allocated/evaluated, disease, severity of disease,
comorbidity, prevalence of symptoms and treated symptoms.

• Interventions: pharmacological and non-pharmacological
treatment and mode of drug delivery.

• Outcomes: as specified in Types of outcome measures.

Assessment of risk of bias in included studies

We planned that if RCT data were available, we would use the RoB 2
tool to analyze the risk of bias in the underlying study results (Sterne
2019). If NRSI data were available, we would use the Risk Of Bias In
Non-randomised Studies—of Interventions (ROBINS-I) tool (Sterne
2016). Detailed information on how we had planned to assess risk
of bias of RCTs and NRSIs is provided in Appendix 1.

To assess risk of bias in uncontrolled studies, we used a modified
version of the Newcastle Ottawa Scale, provided by Mulder 2019.

As specified in Types of studies, we included uncontrolled studies
only when we were unable to identify controlled studies.

Two review authors (MA and CB) assessed the included studies
for methodological quality and risk of bias in accordance with
the criteria outlined below and in  Table 1. Any disagreements
regarding the quality assessments were resolved by discussion,
and two review authors (VP and WM) verified the accuracy and
the plausibility of assessments. We performed and presented our
judgements per outcome per study.

We assessed the following risk of bias domains.

Internal validity

• Unrepresentative study group (selection bias)

• Incomplete outcome assessment/follow-up (attrition bias)

• Outcome assessors unblinded to investigated determinants
(detection bias)

• Important prognostic factors or follow-up not taken adequately
into account (confounding)

External validity

• Poorly defined study group (reporting bias)

• Poorly defined follow-up (reporting bias)

• Poorly defined outcome (reporting bias)

• Poorly defined risk estimates (analyses)

For every criterion, we made a judgement using one of three
response options:

• high risk of bias;

• low risk of bias;

• unclear risk of bias.

We used the highest rating to inform our overall  risk of bias
judgement per study outcome.

Measures of treatment eDect

How we planned to measure the treatment eJects of RCTs and
NRSIs is discussed in Appendix 1.

For uncontrolled studies, we did not carry out an analysis using
quantitative data from indirect controls, as we are aware of the
diJiculties of indirect comparisons of participant groups with
varying baseline characteristics, especially in the absence of
individual patient data. We did not meta-analyze the data, but
provided information from individual studies per outcome within
tables.

Unit of analysis issues

We collated multiple reports of one study so that each study, rather
than each report, was the unit of analysis. We did not combine any
data from diJerent study designs.

How we planned to resolve unit of analysis issues occurring in RCTs
is discussed in Appendix 1.

Dealing with missing data

A number of potential sources of missing data are suggested
in Chapter 6 of the Cochrane Handbook for Systematic Reviews
of Interventions, which we took into account: at study level, at
outcome level, and at summary data level (Higgins 2021). In the first
instance, it is of the utmost importance to diJerentiate between
data 'missing at random' and 'not missing at random.'

We requested missing data from the study authors. The authors
of two studies provided us with missing data on interventions
used and outcome assessment (Alderman 2020; Strang 2021).
Additionally, we requested information on the exact numbers of
participants in Strang 2021, as there was an overlap between the
two cohorts reported on in the study.

Assessment of heterogeneity

As we identified uncontrolled studies only, meta-analysis was not
appropriate. Instead, we described and presented results per study
in tables, and discussed potential heterogeneity based on the
methodological and clinical components of each included study.

How we planned to assess heterogeneity in meta-analysis is
discussed in Appendix 1.
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Assessment of reporting biases

As mentioned above, we searched trial registries to identify
completed studies not published elsewhere, in order to minimize
or determine whether there was publication bias.

How we plan to assess publication bias in future versions of this
review is discussed in Appendix 6.

Data synthesis

We planned that if the clinical and methodological characteristics
of individual studies were suJiciently homogeneous, we would
pool data in meta-analysis. We planned to perform analyses
according to the recommendations in the Cochrane Handbook for
Systematic Reviews of Interventions (Deeks 2021). We would not
conduct meta-analyses that involved both RCTs and NRSIs. We
planned to conduct separate meta-analyses for each comparison.
How we planned to synthesize data from RCTs and NRSIs is
discussed in Appendix 1.

Meta-analysis was not possible, therefore we  synthesized study
data without meta-analysis, using the Synthesis Without Meta-
analysis (SWiM), Campbell 2020, guideline and Chapter 24 of the
Cochrane Handbook for Systematic Reviews of Interventions, Reeves
2021, to inform our approach.

We presented outcome data individually per study within tables.
For each table, we grouped studies per outcome and collated
information on key study characteristics. We included information
on study size, treated symptoms, and interventions for each
included study. Furthermore, we visualized observed eJects  for
each outcome and per study using histograms to portray the
reported eJects, so that outcome frequencies (e.g. for symptom
relief) can be visually displayed and easily grasped by readers.
We also noted risk of bias by color-coding and signs to guide the
reader's interpretation of our synthesis.

Subgroup analysis and investigation of heterogeneity

Lack of adequate data precluded subgroup analysis.

How we plan to conduct subgroup analysis in future versions of this
review is discussed in Appendix 6.

Sensitivity analysis

Lack of adequate data precluded sensitivity analysis.

How we plan to conduct sensitivity analysis in future versions of this
review is discussed in Appendix 6.

Summary of findings and assessment of the certainty of the
evidence

We created one summary of findings table and evaluated the
certainty of the evidence using the GRADE approach.

Summary of findings

We used the MAGICapp soIware to create a summary of findings
tables (MAGICapp 2020).

According to Chapter 14 of the updated Cochrane Handbook
for Systematic Reviews of Interventions, the “most critical and/
or important health outcomes, both desirable and undesirable,
limited to seven or fewer outcomes” should be included in the

summary of findings table(s) (Schünemann 2021). We prioritized
outcomes most relevant for individuals with terminal illness, as
follows.

• Symptom relief.

• Quality of life, including fatigue and neurological functions,
assessed with standardized scales (e.g. McGill Quality of Life
Questionnaire).

• Symptom burden (e.g. distress thermometer, IPOS).

• Satisfaction of patients.

• Satisfaction of caregivers and relatives.

• Serious adverse events, defined as number of participants with
event.

• Grade 3 to 4 adverse events, defined as number of participants
with event.

Assessment of the certainty in the evidence

We used the GRADE approach to assess the certainty of the
evidence for the outcomes listed above.

The GRADE approach uses five domains (risk of bias, consistency
of eJect, imprecision, indirectness. and publication bias) to assess
the certainty of the body of evidence for each prioritized outcome.
According to GRADE guidance 18 (Schünemann 2019), the initial
rating for randomized trials and NRSIs (the latter rated with
ROBINS-I) is high certainty. As reported in the GRADE guidance 3,
uncontrolled studies start from low-certainty evidence (Balshem
2011).

The certainty of the evidence can be downgraded for the following
reasons:

• serious (−1) or very serious (−2) study limitations; or moderate
(−1), serious (−2), or critical (−3) study limitations for NRSIs;

• serious (−1) or very serious (−2) inconsistency;

• serious (−1) or very serious (−2) indirectness;

• serious (−1) or very serious (−2) imprecise or sparse data;

• serious (−1) or very serious (−2) publication bias.

The certainty of the evidence can be upgraded for uncontrolled
studies for:

• large eJects;

• dose-response; and

• plausible confounding.

The GRADE system uses the following criteria for assigning grades
of evidence.

• High: we are very confident that the true eJect lies close to that
of the estimate of the eJect.

• Moderate: we are moderately confident in the eJect estimate:
the true eJect is likely to be close to the estimate of eJect, but
there is a possibility that it is substantially diJerent.

• Low: our confidence in the eJect estimate is limited: the true
eJect may be substantially diJerent from the estimate of the
eJect.

• Very low: we have very little confidence in the eJect estimate:
the true eJect is likely to be substantially diJerent from the
estimate of eJect.
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We followed the current GRADE guidance for these assessments
in its entirety as recommended in Chapter 14 of the Cochrane
Handbook for Systematic Reviews of Interventions (Schünemann
2021). We used our overall risk of bias judgements to inform
decisions on downgrading for study limitations. We phrased
the findings and certainty of the evidence as suggested in the
informative statement guidance of the GRADE guidance (Santesso
2020).

R E S U L T S

Description of studies

Results of the search

We identified 2554 potentially relevant references (2552 from
database searching and 2 from other sources). AIer removal of
duplicates, we screened 2499 references based on their titles and
abstracts, excluding 2465 references as irrelevant because they did
not meet the prespecified inclusion criteria. We screened the full
texts of the remaining 34 references, or, if these were not available,
abstract publications or trial registry entries. We identified 9 eligible
studies, four of which were assessed as awaiting classification as
(complete) results had not yet been published (ChiCTR2000029994;
Groninger 2021; Kelly 2020; Okuwoga 2020), and one study as
ongoing as participants were still being recruited (NCT04522037).

The process and results of study selection are documented in the
PRISMA flow diagram (Figure 1).

Included studies

Design and settings 

An overview of the included studies and their characteristics is
provided in Table 2. 

We included four uncontrolled retrospective cohort studies (five
references).  Three  studies originated  from the United Kingdom
(Alderman 2020; Hetherington 2020; Lovell 2020), and one from
Sweden (Strang 2021). All four studies investigated symptom relief
in people with COVID-19 in hospital palliative care. One study also
included participants from nursing homes (Strang 2021). No study
included a comparator.

Two references from Strang 2021 used the same register to form
their cohorts, and study investigators confirmed a partial overlap
of participants:  the 253 participants who died  in nursing homes
reported on in the first cohort are a subset of 1903 participants who
died in nursing homes included in the second cohort. It is unclear
how big the overlap is between patients who died in hospitals in the
first cohort (137) and nursing home residents who died in hospitals
in the second cohort. However, the study authors estimate the
overlap for the second group to be small.  Consequently, we do
not know the exact number of participants, but individual reports
included 61 to 2105 participants.

The authors of two studies provided additional information upon
request.  Strang 2021  supplied us with information on the drugs
prescribed for the study population and the size of the study
population, and Alderman 2020 provided additional information
on symptom measurement for shortness of breath and delirium.

Participants

Participants in the studies all had diagnosed COVID-19. The
age of participants ranged  from  30 to 107 years.  The studies
reported that participants showed symptoms of dyspnea, delirium,
agitation, pain, audible upper airway secretions, respiratory
secretions, nausea, fatigue, fever, and cough. No study provided
information on the severity of symptoms. One study reported
that the Australian-modified Karnofsky performance status of
participants was 20, meaning that patients were  bedfast and
required extensive nursing care (Lovell 2020). Three studies
reported  comorbidities  (Alderman 2020; Hetherington 2020;
Lovell 2020). The  most frequently reported comorbidities were
hypertension, diabetes, COPD, respiratory diseases, dementia, and
cancer.  Strang 2021  did not investigate comorbidities. As older
patients with comorbidities were included, we cannot be certain if
COVID-19 was the cause of death for participants in the included
studies.

Interventions 

All studies used pharmacological interventions for palliative
symptom control, but the medications used diJered between
studies. Overall, opioids, benzodiazepines, anticholinergics,
neuroleptics, or a combination were given for symptom relief. Two
studies specified the dosing of the drugs (Alderman 2020; Lovell
2020). Only one study specified which drugs were prescribed for
which symptom (Alderman 2020). Three studies reported the mode
of drug delivery.  In  Lovell 2020, 58 participants were prescribed
a continuous  subcutaneous infusion. Continuous subcutaneous
infusion  was also mentioned as one mode of drug delivery
in  Hetherington 2020. In  Alderman 2020  syringe pumps were
utilized in 41 (67%) of participants.  Strang 2021  did not specify
the mode of drug delivery. None of the studies used non-
pharmacological interventions for palliative symptom control.
None of the studies compared diJerent interventions for palliative
symptom control.

Treated symptoms included dyspnea, delirium, anxiety, pain,
audible upper airway secretions, respiratory secretions, nausea,
cough, and unspecified symptoms.

For details, see Characteristics of included studies.

Outcome measures 

All studies assessed symptom relief. In Alderman 2020, symptom
relief of shortness of breath was assessed by ward nurses noting
whether the symptom was present every four hours. Symptom
relief of delirium was assessed through modified Richmond
Agitation and Sedation Scale (m-RASS) scores every four hours.
In Lovell 2020, symptom relief was assessed via clinical impression
of eJectiveness based on follow-up documentation of symptoms.
Possible answers were "yes," "no," and "unclear." Judgement of
clinical eJectiveness was made based on medical and nursing
case notes. It is unclear who made the judgement. Likewise,
in  Hetherington 2020  symptom relief was assessed via clinical
impression of eJicacy. Possible answers were "eJective," "partially
eJective," and "not eJective." The judgement of clinical eJicacy
was made by specialist palliative care clinicians. Strang 2021 used
data from the Swedish Register of Palliative Care (SRPC), which is
a national quality register that focuses on palliative care in the last
week of life. It is built on data assessed with an anonymized end-
of-life questionnaire (ELQ). The ELQ is answered retrospectively
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by medical staJ as soon as possible aIer a patient dies. The ELQ
contains 30 questions and provides information on provided care
content and quality during the last week of life, demographics,
the occurrence of breakthrough symptoms (regardless of intensity),
and, if symptoms occur, the degree of symptom alleviation during
the last week of life (Svenska  Palliativregistret  2021).  Data in all
studies were collected retrospectively. 

No other predefined outcome was reported in the included studies.

For details, Characteristics of included studies.

Studies awaiting classification

We identified one RCT from a trial registry in China that might
be relevant to this review (ChiCTR2000029994). We contacted the
authors of the study to request missing information, but received
no reply. In addition, we identified three relevant conference
abstracts, but data for these studies had not yet been published
(Groninger 2021; Kelly 2020; Okuwoga 2020). Data from these
three studies would add a further 384 participants.  Interventions
investigated in these studies are Liu Zi Jue Qigong and
acupressure (ChiCTR2000029994); pharmacological interventions
such as morphine to manage dyspnea (Kelly 2020);  injectable
medications for symptom relief of agitation and delirium (Okuwoga
2020); and  benzodiazepines  and neuroleptics for not further
classified symptoms (Groninger 2021).

Ongoing studies 

We identified one ongoing study that is still recruiting participants
(NCT04522037). This controlled study aims to investigate morphine
to manage dyspnea in COVID-19 patients.

Excluded studies

We excluded 23 studies (24 references), as follows.

• Seven studies (eight references) evaluated the use but not the
eJects of palliative care (Haydar 2020; Heath 2020; Pavlu 2020;
Rao 2021; Riva 2020; Sun 2020; Turner 2020).

• FiIeen  studies did not investigate palliative symptom
control or did not further specify symptom control
(ACTRN12620000443998p; Allande Cussó 2020; Anneser 2020;
Bisson 2020; Cook 2020; Delisle 2020; Galazzi 2020;
ISRCTN16561225; Johnston 2020; Lee 2020; Lopez 2020;
Martinsson 2021; Mumoli 2021; Paice 2021; Ritchey 2020).

• One study was an opinion piece (Mendoza 2020).

Risk of bias in included studies

Overall judgement

We rated the risk of bias within and across studies overall to be high.
In addition to the high risk of bias related to the non-randomised
and uncontrolled study design, we assessed the internal and
external validity as outlined in the 'risk of bias assessment criteria
for observational studies' tool provided by the Cochrane Childhood
Cancer Group (Table 1)  (Mulder 2019). The full judgement per
trial and category is presented in Figure 2,  and the support for
judgement in the Characteristics of included studies table.
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Figure 2.   Summary of risk of bias. 
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Allocation

We considered all studies to be at low risk of selection bias since all
studies were retrospective cohort studies that included all patients
in palliative care in a certain time frame.

Blinding

All studies were unblinded to interventions and therefore at
high risk of detection bias for subjective outcomes. The outcome
symptom relief was assessed by physicians or hospital staJ, thus all
studies were at high risk of detection bias.

Incomplete outcome data

We assessed attrition bias in terms of whether studies (equally)
assessed outcomes for all participants. We evaluated attrition
bias for the outcome symptom relief. We rated attrition bias
as high for one study  (Lovell 2020), as 13 participants died
before follow-up. We rated attrition bias as low for  Alderman
2020,  Hetherington 2020,  and Strang 2021,  as the authors only
measured symptom relief in participants that had died or had been
discharged retrospectively. We considered outcome assessment to
be complete for these three studies.

Selective reporting

We assessed reporting bias in terms of whether the study group
and intervention were well defined and whether the outcomes were
equally reported for all participants.

We evaluated reporting bias for the outcome symptom relief.

Poorly defined study group and intervention

We judged the risk of reporting bias to be high for all studies.
While the study population was well defined in all studies,
the interventions were not well described. Only  Alderman 2020
specified which pharmacological treatment was  used to treat
which symptoms. Furthermore, only two studies listed the doses of
the pharmacological interventions (Alderman 2020; Lovell 2020).

Poorly defined outcomes

We considered the risk of reporting bias to be high for three studies
(Alderman 2020; Hetherington 2020; Lovell 2020), as symptom

relief was measured subjectively by physicians and hospital staJ
responsible for palliative care. Symptom relief was measured on a
validated scale in Strang 2021, resulting in a judgement of low risk
of reporting bias for this study.

Poorly defined follow-up

We considered the risk of reporting bias for follow-up to be high
for  Hetherington 2020  and  Lovell 2020,  as the authors did not
clearly define length of follow-up. We judged the risk of reporting
bias for follow-up to be low for Alderman 2020 and Strang 2021, as
participants were followed up until death.

Other potential sources of bias

Confounding

None of the included studies adjusted for confounding factors
such as age, gender, or comorbidities of participants, therefore all
studies were at high risk of confounding.

Poorly defined risk estimates

None of the studies performed any statistical analyses.

EDects of interventions

See: Summary of findings 1 Pharmacological interventions for
palliative symptom control

Pharmacological interventions for palliative symptom control

We identified four uncontrolled retrospective cohort studies
investigating pharmacological interventions for palliative
symptom control in hospitalized patients and patients in nursing
homes. None of the studies included a comparator. See Summary
of findings 1.

Primary outcome

Symptom relief 

All studies reported symptom relief. Statistical pooling of data
was not possible due to heterogenous studies and participant and
intervention characteristics. We summarized and visualized data
per study in Figure 3, Figure 4, Figure 5, Figure 6, Figure 7, Figure
8, Figure 9, Figure 10, Figure 11 and below.
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Figure 3.   Visual synthesis of Alderman 2020
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Figure 4.   Visual synthesis for Alderman 2020
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Figure 5.   Visual synthesis for Hetherington 2020
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Figure 6.   Visual synthesis for Lovell 2020
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Figure 7.   Visual synthesis for Strang 2021a
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Figure 8.   Visual synthesis for Strang 2021a
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Figure 9.   Visual synthesis for Strang 2021a
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Figure 10.   Visual synthesis for Strang 2021b
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Figure 11.   Visual synthesis for Strang 2021b

 
Alderman 2020  reported on 61 participants.  Symptom relief
for breathlessness was assessed by ward nurses during  four-
hourly reviews, who indicated through a "yes/no" answer whether
the symptom was present or not. A  continuous subcutaneous
infusion of morphine was applied to relieve  shortness of
breath. AIer four hours, the symptom was not present in
10 out of 16 participants.  Relief for delirium was assessed
by m-RASS scores reported by nursing staJ every four
hours.  Fourteen of 14 participants  who were started on a
continuous subcutaneous infusion either of haloperidol (first-line
treatment;  n = 7), levomepromazine  (second-line treatment; n =
14), or levomepromazine and midazolam (third-line treatment; n =
1) at the initial assessment had relief of agitation/delirium within
four hours. Seven of these participants had no further episodes of
agitation.  In the last 72 hours of life, only one participant of the
cohort had an m-RASS score as high as three (very agitated), and
no participant had an m-RASS score of four (combative). One of
11 participants with persistent audible upper airway secretions did
not respond to glycopyrronium, and two participants with nausea,
one of whom was treated with haloperidol, did not have nausea
at final assessment. One of four participants had pain at final
assessment. For a visual synthesis, please see Figure 3 and Figure 4.

Hetherington 2020  reported on 186 participants. Symptom relief
was not measured on a standardized scale, but assessed by
a palliative care specialist in 126 participants to be "eJective,"
"partially eJective," or "not eJective." The study authors described

pharmacological treatment for symptom control as "eJective" in
99 of 126 (79%) participants; "partially eJective" in 24 of 126 (19%)
participants; and "not eJective" in 3 of 126 (2%) participants. No
further information was provided with regard to the definition
or assessment of eJectiveness. For a visual synthesis, please
see Figure 5.

Lovell 2020 reported on 101 participants. The clinical impression of
eJectiveness was determined based on documentation at follow-
up. Possible answers for the clinical impression of eJectiveness
were "yes," "no," and "unclear."  The study authors described
pharmacological treatment for symptom control as eJective for
40 of 58 (69%) participants and  not eJective for 5 of 58 (9%)
participants. Treatment eJectiveness was rated as unclear for 13
(22%) participants who died before follow-up.  EJectiveness was
not measured on a standardized scale. For a visual synthesis, please
see Figure 6.

Strang 2021  reported on two cohorts extracted from the same
registry. We do not know how many participants were reported
on twice, and the study investigators were unable to provide this
precise information. The first cohort encompassed 390 participants
(data retrieved April 2020). Clinical impression of the eJectiveness
of symptom relief was rated on the ELQ for each participant
by the nurse or physician responsible for palliative care. Answer
alternatives were "completely relieved," "partly relieved," and "not
relieved at all."  Complete relief was reached in 53 of 173 (31%)
participants with breathlessness, 131 of 197 (66%) participants
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with anxiety, 13 of 77 (17%) participants with delirium, 72 of 178
(40%) participants with  death rattles,  and 162  of 210 (77%)
participants with pain. Partial relief was reached in 109 of 173 (63%)
participants with breathlessness, 63 of 197 (32%) participants with
anxiety, 47 of 77 (61%) participants with delirium, 99 of 178 (56%)
of participants with death rattles, and 47 of 210 (22%) participants
with pain. No relief was reached in 11 of 173 (6%) participants with
breathlessness, 3 of 197 (2%) participants with anxiety, 17 of 47
(36%) participants with delirium, 7 of 178 (4%) participants with
death rattles, and 1 of 210 (0.5%) participants with pain.

Additionally,  Strang 2021  reported symptom relief  separately for
the subgroups of nursing home residents who died in nursing
homes  and those who died in the hospital in this cohort.  For
253 participants who died in nursing homes, complete relief was
reached in 35 of 84 (42%) participants with breathlessness, 96 of
131 (%) participants with anxiety, 7 of 38 (18%) participants with
delirium, 54 of 118 (46%) participants with death rattles, and 122
of 147 (83%) participants with pain. Partial relief in this subgroup
was reached in 45 of 84 (54%) participants with breathlessness, 33
of 131 (25%) participants with anxiety, 21 of 38 (55%) participants
with delirium, 61 of 118 (52%) participants with death rattles, and
25 of 147 (17%) participants with pain. No relief was reached in 4 of
84 (5%) participants with breathlessness, 2 of 131 (2%) participants
with anxiety, 10 of 38 (26%) participants with delirium, 3 of 118
participants (3%) with death rattles, and no participants with pain.
For 137 participants who died in the hospital, complete relief was
reached in 18 of 89 (20%) participants with breathlessness, 35 of
66 (53%) participants with anxiety, 6 of 39 (15%) participants with
delirium, 18 of 60 (30%) participants with death rattles, and 40
of 63 (63%) participants with pain. Partial relief in this subgroup
was reached in 64 of 89 (72%) participants with breathlessness, 30
of 66 (45%) participants with anxiety, 26 of 39 (67%) participants
with delirium, 38 of 60 (63%) participants with death rattles, and
22 of 63 (35%) participants with pain. No relief was reached in 7 of
89 (8%) participants with breathlessness, 1 of 66 (2%) participants
with anxiety, 7 of 39 (18%) participants with delirium, 4 of 60 (7%)
participants with death rattles, and 1 of 63 (2%) participants with
pain. For a visual synthesis, please see Figure 7, Figure 8 and Figure
9.

The second cohort reported on by  Strang 2021  was retrieved
in August 2020. The number of participants assessed was 2105.
Complete relief was reached in 291 of 665 (44%) participants with
breathlessness, 832 of 1117 (74%) participants with anxiety,  154
of 486 (32%) participants with delirium, and 559 of 1053 (53%)
participants with respiratory secretions. Partial relief was reached
in 352 of 665 (53%) participants with breathlessness, 277 of 1117
(25%) participants with anxiety, 230 of 486 (47%) participants
with delirium, and 469 of 1053 (45%) participants with respiratory
secretions. No relief was reached in 22 of 665 (3%) participants
with breathlessness, 8 of 1117 (0.7%) participants with anxiety,
102 of 486 (21%) participants with delirium, and 25 of 1053 (2%)
participants with respiratory secretions.

Additionally,  Strang 2021  reported symptom relief separately for
the subgroups of nursing home residents who died in nursing
homes and those who died in the hospital in this cohort. In 1903
nursing home patients, complete relief  was reached in  261 of
556 (47%) participants with breathlessness,  769 of 1015 (76%)
participants  with anxiety,  148 of 423 (35%) participants with
delirium, and  530 of 956 (55%) participants  with respiratory

secretions. Partial relief was reached in 280 of 556 (50%)
participants with breathlessness, 238 of 1015 (23%) participants
with anxiety, 198 of 423 (47%) participants with delirium, and 408
of 956 (43%) participants with respiratory secretions. No relief
was reached in 15 of 556 (3%) participants with breathlessness,
8 of 1015 (0.8%) participants with anxiety, 77 of 423 (18%)
participants with delirium, and 18 of 956 (2%) participants with
respiratory secretions. For 202 nursing home patients who died
in the hospital, complete relief was reached in  30 of 109 (28%)
participants with breathlessness, 63 of 102 (62%) participants with
anxiety, 6 of 63 (10%) participants with delirium, and 29 of 97 (30%)
participants with respiratory secretions. Partial relief was reached
in 72 of 109 (66%) participants with breathlessness, 39 of 102 (38%)
participants with anxiety, 32 of 63 (51%) participants with delirium,
and 61 of 97 (63%) participants with respiratory secretions. No relief
was reached in 7 of 109 (6%) participants with breathlessness, 0 of
102 (0%) participants with anxiety, 25 of 63 (40%) participants with
delirium, and 7 of 97 (7%) participants with respiratory secretions.
For a visual synthesis, please see Figure 10 and Figure 11.

In summary, all studies rated a majority of interventions as eJective
to relieve dyspnea, delirium, anxiety, pain, audible upper airway
secretions, respiratory secretions, nausea, cough, and unspecified
symptoms. We are very uncertain about the eJect of opioids,
neuroleptics, anticholinergics, and benzodiazepines on symptom
relief in individuals with COVID-19. The initial rating of the certainty
of the evidence was low due to the non-randomized study design.
Additionally, our main reason for downgrading the certainty of the
evidence was high risk of bias due to confounding and unblinded
outcome assessors.

Secondary outcomes

We planned to assess the following secondary outcomes.

• Quality of life, including fatigue and neurological functions,
assessed with standardized scales (e.g. McGill Quality of Life
Questionnaire).

• Symptom burden (e.g. distress thermometer, IPOS).

• Satisfaction of patients.

• Satisfaction of caregivers and relatives.

• Serious adverse events, defined as number of participants with
event.

• Grade 3 to 4 adverse events, defined as number of participants
with event.

However, none of the included studies provided data for these
outcomes, or any other information to describe the eJicacy and
safety of used interventions.

Non-pharmacological interventions for palliative symptom
control  

None of the included studies used non-pharmacological
interventions for palliative symptom control.

D I S C U S S I O N

Summary of main results

The aim of this systematic review was to synthesize all available
evidence on pharmacological and non-pharmacological treatment
options for palliative symptom control in people with COVID-19.
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We identified  four retrospective cohort studies from the United
Kingdom and Sweden. None of the studies included a comparator.

The identified studies used diJerent pharmacological treatments
for symptom control; none of the studies used
non-pharmacological interventions. The treatments were
opioids, neuroleptics, anticholinergics,  and benzodiazepines.
Pharmacological interventions were used to control  dyspnea,
delirium, anxiety, pain, audible upper airway secretions,
respiratory secretions, nausea, cough, and unspecified
symptoms.  The results and the certainty of the evidence for the
main outcomes are summarized in the summary of findings table
(Summary of findings 1), the evidence synthesis table (Figure
3), and below for the outcome symptom relief.

EDects of interventions

Pharmacological interventions for palliative symptom control

Primary outcome: symptom relief

We identified four retrospective cohort studies (five references)
reporting this outcome.  Two references used the same register
to form their cohorts, and study investigators confirmed a partial
overlap of participants. We therefore do not know the exact
number of participants, but individual reports included 61 to
2105  participants. For all symptoms (dyspnea, delirium, anxiety,
pain, audible upper airway secretions, respiratory secretions,
nausea, cough, and unspecified symptoms), a majority of
interventions were rated as completely or partially eJective
by outcome assessors. Interventions were  opioids, neuroleptics,
anticholinergics, and benzodiazepines.

We are very uncertain about the eJect of pharmacological
interventions on symptom relief (very low-certainty evidence).
Based on the uncontrolled study design, we do not know whether
one treatment worked better than other treatments for individuals
with COVID-19. The initial rating of the certainty of the evidence
was low due to the non-randomized study design. Additionally, our
main reason for downgrading the certainty of the evidence was high
risk of bias due to confounding and unblinded outcome assessors.

Secondary outcomes

We planned to include the following outcomes: quality of life;
symptom burden; satisfaction of patients, caregivers, and relatives;
serious adverse events; and grade 3 to 4 adverse events.

We did not find any data on these outcomes, or any other
information on the eJicacy and safety of used interventions.

Non-pharmacological interventions for palliative symptom
control

None of the included studies used non-pharmacological
interventions for palliative symptom control.

Overall completeness and applicability of evidence

The included studies reported data for one of our predefined
outcomes. We found very low-certainty evidence about the
eJect of multimodal pharmacological interventions (opioids,
neuroleptics, anticholinergics, and benzodiazepines) on relieving
dyspnea, delirium, anxiety, pain, audible upper airway secretions,
respiratory secretions, nausea, cough, and unspecified symptoms,
at the end of life. None of the studies provided information on

quality of life; symptom burden; satisfaction of patients, caregivers,
and relatives; or adverse events and serious adverse events.

The identified evidence has a limited informative value with regard
to our review question because the described pharmacological
interventions could not be matched to the reported outcomes,
and there was no control for the interventions. Furthermore,
outcomes for symptom relief were assessed by clinical staJ and
not by the patients themselves. Although it is not always possible
for palliative patients to report their symptoms themselves,
self-reported outcome measures remain the gold standard and
should be used whenever possible (Antunes 2014). If this is not
feasible, for example for ethical reasons, the perspectives of family
members, carers, or clinicians can be assessed. The average age of
participants receiving the interventions was rather high, reflecting
that COVID-19-related mortality increases with age (Williamson
2020). The pharmacological interventions used in the studies
are commonly used in palliative care: opioids for relief of pain
and dyspnea, neuroleptics for relief or prophylaxis of nausea
and vomiting and relief of agitation/delirium, anticholinergics
for relief of cough and death rattle, and benzodiazepines for
relief of dyspnea, agitation, delirium, and for palliative sedation
when necessary (Bausewein 2020). The included studies were not
designed to provide detailed information on the eJectiveness
and safety of every used medication. We did not identify any
study exploring non-pharmacological interventions for palliative
symptom control in people with COVID-19. The review question
could therefore not be properly answered by the available
evidence.

We identified one controlled study investigating the eJectiveness
of morphine for dyspnea in individuals with COVID-19  in
a controlled setting that is still ongoing (NCT04522037), and one
RCT investigating the eJects of acupressure therapy and Liu Zi Jue
Qigong exercises on dyspnea and quality of life in individuals with
COVID-19 that has not yet published results (ChiCTR2000029994).
We further identified abstracts to three studies that might have
relevant information on palliative symptom control once full texts
are published (Groninger 2021; Kelly 2020; Okuwoga 2020). Results
from these studies might add relevant information to this review
and possibly necessitate an update.

Quality of the evidence

Certainty of the evidence

Pharmacological interventions for palliative symptom control

We assessed the certainty of evidence for the outcome symptom
relief. None of the other prioritized outcomes of this review were
reported in the included studies.

We have very low confidence in the identified evidence on symptom
relief. All identified studies had a retrospective and uncontrolled
design, thus the initial level of certainty was rated as low.
Furthermore, we downgraded the level of certainty once because
of study limitations due to risk of bias and confounding, reaching
a very low level of certainty. Serious study limitations led to a
judgement of high risk of detection and selection bias. Studies
were not adjusted for potential confounders (e.g. age or gender of
participants). It was diJicult to assess imprecision and publication
bias for the available studies, as results were not quantifiable.

Interventions for palliative symptom control in COVID-19 patients (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

We did not identify any studies reporting on the eJects of
pharmacological interventions on quality of life; satisfaction of
patients, caregivers, or relatives; and symptom burden in people
dying of COVID-19, thus we cannot make a judgement on how
to best address these outcomes. We also did not identify any
studies reporting on adverse events or serious adverse events, and
therefore do not know which adverse events, if any, are associated
with pharmacological interventions.

Non-pharmacological interventions for palliative symptom
control

We do not know whether non-pharmacological interventions are
eJective and safe for palliative symptom control in people with
endstage COVID-19, because we did not identify any studies
investigating non-pharmacological interventions.

Potential biases in the review process

To avoid potential bias in the review process, we were committed
at all times to conduct a systematic review that followed published
guidance in the  Cochrane Handbook for  Systematic Reviews of
Interventions (Higgins 2021).

While we published a protocol for this review beforehand (Andreas
2021), we did not publish a peer-reviewed Cochrane Review
protocol due to time constraints for this high-priority review in
this very critical area of research during the COVID-19 pandemic.
This review was based on a peer-reviewed protocol of a series
on interventions for COVID-19 (Valk 2020b). However, since PICOs
between the reviews diJer, this could potentially lead to bias.

As COVID-19 is a novel disease, results from RCTs are not
yet available for palliative symptom control. Consequently, we
included only data from retrospective cohort studies. As little
guidance exists on how to synthesize studies where meta-analysis
is not possible, we had to develop an appropriate  synthesis
method. Our  approach was informed by the SWiM (Synthesis
Without Meta-analysis) guideline, Campbell 2020, and Chapter 24
of the Cochrane Handbook for Systematic Reviews of Interventions
(Reeves 2021). We used a mixed approach of visual and written
presentation to provide the reader support in the interpretation of
results; however, results without robust data might be misleading
or overstated.

An experienced Information Specialist developed a sensitive search
strategy to identify all ongoing and completed studies. The search
strategy was peer-reviewed by another experienced Information
Specialist. We searched all relevant databases and trial registries,
and two review authors conducted all review steps independently
and in duplicate.  In the case of missing data, we  contacted
study authors for additional data  or relevant details as needed.
We are confident that we identified all relevant studies, and
will monitor  ongoing studies as well as studies that have been
completed but that are not yet published closely aIer the
publication of this review. 

We identified no other potential  sources of bias in our review
process.

Agreements and disagreements with other studies or
reviews

We have identified no other systematic review assessing
palliative symptom control in COVID-19 patients. However, we
did identify non-systematic reviews addressing palliative symptom
control in COVID-19 patients. We agree with the review by Keeley
2020 that more information on palliative care for COVID-19 patients
is urgently needed. Symptoms addressed in other reviews and this
review seem to be similar: cough, anxiety, pain, and dyspnea are
reported to be prevalent among COVID-19 patients (Mottiar 2020;
Ting 2020).

Pharmacological interventions found in this review are similar
to those that are recommended for the palliative care of cancer
patients (Bausewein 2020). Furthermore, the pharmacological
interventions used for symptom control found in this review are
also recommended by the German Society for Palliative Medicine
(Nehls 2020). We did not find any evidence on recommended non-
pharmacological interventions, as have been put forward by  the
National Institute for Health and Care Excellence (NICE) (NICE
2020).

More information is needed to investigate specific challenges for
palliative care in the COVID-19 pandemic.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We did not find evidence to confidently support or refute whether
pharmacological interventions may be eJective for palliative
symptom relief in COVID-19 patients, and no evidence on the safety
of pharmacological interventions, or eJectiveness and safety of
non-pharmacological interventions for palliative symptom control
in COVID-19 patients. The evidence presented here has no specific
implications for palliative symptom control in COVID-19 patients
because we cannot draw any conclusions about the eJectiveness
or safety based on the identified evidence. More evidence is needed
to guide clinicians, nursing staJ, and caregivers when treating
symptoms of COVID-19 patients at the end of life. Specifically,
future studies ought to investigate palliative symptom control
in prospectively registered studies, using an active-controlled
setting, assess patient-reported outcomes, and clearly define
interventions. The identified evidence does not rule out current
practice for palliative symptom control, for example for cancer.

Implications for research

The results of our systematic review show that randomized
controlled trials (RCTs) on the palliative symptom management of
COVID-19 patients are needed. However, as RCTs in the palliative
setting are complex due to ethical and logistic constraints, well-
conducted prospectively registered observational studies would
help to fill the current research gap. Specifically, future research
ought to investigate treatments in prospectively registered studies,
using a controlled setting, assess patient-reported outcomes, and
clearly define interventions.

We identified one RCT that may be already completed but for which
results are not yet available, investigating the eJects of acupressure
therapy and Liu Zi Jue Qigong exercises on dyspnea and quality
of life in individuals with COVID-19. We further identified abstracts
to three studies that might have relevant information on palliative
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symptom control once full texts are published. In addition, we
found one ongoing study investigating morphine in COVID-19
patients with dyspnea in a controlled setting.

The publication of the results of these studies will necessitate an
update of this review. The conclusions of the updated review could
diJer from those of the present review and may allow for a better
judgement regarding pharmacological and non-pharmacological
interventions for palliative symptom control in COVID-19 patients.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods • Study design: retrospective cohort study

• Type of publication: journal publication

• Setting and dates: general hospital in England, from 16 March to 11 May 2020

• Country: United Kingdom

• Language: English

• Inclusion/exclusion criteria: inpatients with COVID-19 who had an end-of-life care plan and died

Participants • Age: median (range): 82 (53 to 98)

• Gender: 34 men/27 women

• Ethnicity: white British: 58, any other white origin: 3

• Number of participants (recruited/allocated/evaluated): 91 died of COVID-19, 61 with end-of life care
plan included in analysis, 60 reviewed by the palliative care team.

• Symptoms at baseline: 38 participants had uncontrolled end-of-life symptoms/problems: shortness
of breath (20), agitation/delirium (17), anxiety (5), pain (4), audible upper airway secretions (1), nausea
(1), myoclonus (1), fever (1), and conjunctivitis (1). 12 participants had more than 1 symptom.

• Comorbidities: dementia (8), neurological disease (5), cardiovascular disease (26), hypertension (22),
respiratory disease (14), renal disease (11), diabetes mellitus (12), and cancer (15)

Interventions • Pharmacological intervention(s): drug for symptom: the initial medication in the syringe pump re-
mained unchanged in 23 participants, was altered once in 14 participants, and was altered twice in
4 participants.
◦ Shortness of breath: 14 (34.5%) CSCI morphine; 7 (11.5%) CSCI morphine and midazolam (for short-

ness of breath-related anxiety). Initial dose morphine: 10 mg/24 h (n = 12); 15 mg/24 h (n = 9). Final
dose morphine: 10 mg/24 h (n = 10); 15 mg/24 h (n = 10); 20 mg/24 h (n = 1). Initial dose midazolam:
10 mg/24 h (n = 2); 15 mg/24 h (n = 5). Final dose midazolam: no change

◦ Agitation/delirium: 24 (39.5%) CSCI for agitation/delirium;   haloperidol (first-line treatment): fi-
nal dose: 5 mg/24 h (n = 4; initial dose); 10 mg/24 h (n = 3; dose titrated).  Levomepromazine
(second-line treatment): final dose: 75 mg/24 h (n = 14; initial dose); 150 mg/24 h (n = 1; dose
titrated). Levomepromazine and midazolam (third-line treatment): final dose: 150 mg/24 h and 20
mg/24 h, respectively (n = 1). Midazolam (first-line treatment): final dose: 20 mg/24 h

• Mode of drug-delivery: syringe pumps were utilized in 41 (67%) participants.

• Non-pharmacological intervention(s): none

Outcomes Primary review outcomes 

• Symptom relief: the presence of symptoms was assessed through clinical assessment of the partici-
pant by the ward nursing staJ (during their 4-hourly reviews) or a member of the specialist palliative
care team. The presence of delirium was assessed through m-RASS scores that were recorded every
4 hours by ward nursing staJ.

Secondary review outcomes

• None reported.

Additional outcomes reported in the study

• Cumulative number of patients with 1 symptom

• Median length of admission

• Median time on the end-of-life care

Alderman 2020 
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Notes Sponsor/funding: the authors received no financial support for the research, authorship, and/or publi-
cation of this article.

COI: the authors declared no potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Risk of bias

Bias Authors' judgement Support for judgement

Selection bias (unrepre-
sentative study group)
All outcomes

Low risk Study group is representative of COVID-19 patient population. 

Attrition bias (incomplete
outcome assessment/fol-
low up)
All outcomes

Low risk Outcome assessed until participant death.

Detection bias (outcome
detectors blinded to inter-
vention)
All outcomes

High risk Not blinded 

 Confounding (important
prognostic factors or fol-
low-up not taken ade-
quately into account)
All outcomes

High risk Not adjusted for confounders

Reporting bias (poorly de-
fined study group)
All outcomes

Low risk Criteria for inclusion is well described.

Reporting bias (poorly de-
fined follow up)
All outcomes

Low risk Assessed until death

Reporting bias (poorly de-
fined outcome)
All outcomes

High risk Effective if not present at subsequent assessments 
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Study characteristics

Methods • Study design: retrospective cohort study

• Type of publication: journal publication

• Setting and dates: hospital palliative care, 30 March to 26 April 2020

• Country: United Kingdom

• Language: English

• Inclusion/exclusion criteria: COVID-19-positive patients referred to palliative care

Participants • Age: median age 76 (IQR 71 to 84) years

• Gender: 98 men/88 women

Hetherington 2020 
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• Ethnicity: NR

• Number of participants (recruited/allocated/evaluated): 186 evaluated

• Symptoms at baseline: dyspnea (116), agitation (82), pain (35), delirium (18), cough (15), anxiety (12),
fever (11), secretions (10), nausea and vomiting (11), fatigue (6), and drowsiness (4)

• Comorbidities: hypertension 58 (31.2%), diabetes mellitus 52 (28%), chronic obstructive pulmonary
disease 50 (26.9%), ischemic heart disease 45 (24.2%), dementia 41 (22%), chronic kidney disease 34
(18.3%), cerebrovascular disease 29 (15.6%), solid tumor—localized 28 (15.1%), congestive heart fail-
ure 19 (10.2%), myocardial infarction 17 (9.1%), connective tissue disease 13 (7%), degenerative neu-
rological condition 9 (4.8%), hematological malignancy 8 (4.3%), solid tumor—metastatic 7 (3.8%),
peptic ulcer disease 7 (3.8%), and liver disease 6 (3.2%)

Interventions • Pharmacological intervention(s); median, (range) (IQR) of drug dose in 24 hours: all opiates in sub
cut morphine equivalent (n = 133) 15 mg (5 to 90) (10 to 20); morphine (n = 87) 15 mg (5 to 90) (10
to 20); oxycodone (n = 15) 10 mg (5 to 40) (8 to 17.5); alfentanil (n = 33) 900 μg (300 to 4000) (500 to
1000); midazolam (n = 125) 10 mg (2.5 to 60) (10 to 20); haloperidol (n = 4) 1.75 mg (1 to 2); hyoscine
butylbromide (n = 21) 60 mg (40 to 120); levomepromazine (n = 16) 15 (100*).

• Mode of drug-delivery: CSCI

• Non-pharmacological intervention(s): none

*IQR not reported 

Outcomes Primary review outcomes

• Symptom relief, assessed through clinical impression of efficacy

Secondary review outcomes

• None reported

Additional outcomes reported

• Length of hospital stay

• Death rate

Notes Sponsor/funding: the author(s) received no financial support for the research, authorship, and/or pub-
lication of this article.

COIs: the author(s) declared no potential conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Risk of bias

Bias Authors' judgement Support for judgement

Selection bias (unrepre-
sentative study group)
All outcomes

Low risk Overall, data from 186 participants were captured. Clear inclusion criteria

Attrition bias (incomplete
outcome assessment/fol-
low up)
All outcomes

Low risk Reported until death or discharge

Detection bias (outcome
detectors blinded to inter-
vention)
All outcomes

High risk Not blinded

 Confounding (important
prognostic factors or fol-

High risk Not adjusted for confounding factors

Hetherington 2020  (Continued)
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low-up not taken ade-
quately into account)
All outcomes

Reporting bias (poorly de-
fined study group)
All outcomes

Low risk Study population well described, clear inclusion criteria. 

Reporting bias (poorly de-
fined follow up)
All outcomes

High risk Follow-up period not defined.

Reporting bias (poorly de-
fined outcome)
All outcomes

High risk Outcome was subjective and was not defined. Data collected retrospectively.
Outcome assessment has not been validated. 
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Study characteristics

Methods • Study design: retrospective cohort study

• Type of publication: journal publication

• Setting and dates: hospital palliative care, 4 March to 26 March 2020

• Country: United Kingdom

• Language: English

• Inclusion/exclusion criteria: COVID-19-positive patients referred to palliative care

Participants • Age: median age 82 (IQR 72 to 89) years

• Gender: 64 men/37 women

• Ethnicity: NR

• Number of participants (recruited/allocated/evaluated): 101 evaluated

• Symptoms at baseline: breathlessness (67), agitation (43), drowsiness (36), pain (23), delirium (24),
secretions (11), fatigue (9), fever (9), cough (4)

• Comorbidities: hypertension (54), diabetes (36), dementia (31), advanced/metastatic cancer (25),
chronic pulmonary disease (22), renal failure (21), congestive heart failure (18), stroke/neurological
disorder (12), peripheral vascular disorder (4) liver disease (2)

Interventions • Pharmacological intervention(s): median dose/24 hours (range); alfentanil 500 μg (150 to 1000), mi-
dazolam 10 mg (5 to 20), glycopyrronium 1200 μg (600 to 2400), haloperidol 2 mg (1 to 2), cyclizine 50
mg*, morphine 10 mg (5 to 30), fentanyl 100 μg (100 to 200)

• Mode of drug-delivery: 58 participants were prescribed a subcutaneous infusion.

• Non-pharmacological intervention(s): none

*IQR not reported 

Outcomes Primary review outcomes

• Symptom relief, assessed through clinical impression of efficacy

Secondary review outcomes

• None reported

Additional outcomes reported

• Days of palliative care involvement

Lovell 2020 

Interventions for palliative symptom control in COVID-19 patients (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

39



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• Palliative care contacts and type of contacts

• Death rate

• Number and type of discharges

Notes Sponsor/funding: the author(s) received no financial support for the research, authorship, and/or pub-
lication of this article.

COIs: the author(s) declared no potential conflicts of interest with respect to the research, author-
ship, and/or publication of this article.

Risk of bias

Bias Authors' judgement Support for judgement

Selection bias (unrepre-
sentative study group)
All outcomes

Low risk Clear inclusion criteria

Attrition bias (incomplete
outcome assessment/fol-
low up)
All outcomes

High risk Unclear for how long data were collected, 13 participants died before fol-
low-up

Detection bias (outcome
detectors blinded to inter-
vention)
All outcomes

High risk Not blinded

 Confounding (important
prognostic factors or fol-
low-up not taken ade-
quately into account)
All outcomes

High risk Not adjusted for confounding factors

Reporting bias (poorly de-
fined study group)
All outcomes

Low risk Study group well-defined. 

Reporting bias (poorly de-
fined follow up)
All outcomes

High risk Follow-up period not defined.

Reporting bias (poorly de-
fined outcome)
All outcomes

High risk Outcome was subjective and was not defined. Data collected retrospectively.
Outcome assessment has not been validated. 

Lovell 2020  (Continued)

 
 

Study characteristics

Methods • Study design: retrospective cohort study

• Type of publication: journal publication

• Setting and dates:
◦ Strang 2020: hospitals and nursing homes, 1 March 2020 to 24 April 2020

◦ Strang 2021: hospitals and nursing homes, data retrieved 24 August 2020

• Country: Sweden

Strang 2021 
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• Language: English

• Inclusion/exclusion criteria: nursing home residents who died with a COVID-19 diagnosis and an ex-
pected death based on their disease trajectory either in the nursing home or in hospital registered in
the Swedish Register of Palliative Care

Participants • Age:
◦ Strang 2020: mean age (range): 84.7 (47 to 104)

◦ Strang 2021: mean age (range): 86.7 (57 to 107) in nursing homes, 83.3 (30 to 107) in hospitals

• Gender:
◦ Strang 2020: 189 women/201 men

◦ Strang 2021: 947 women/1158 men

• Ethnicity: NR

• Number of participants (recruited/allocated/evaluated):
◦ Strang 2020: all deaths in hospitals or nursing homes (n = 490) were analyzed. Deaths in other set-

tings (specialized palliative care wards (n = 11), in palliative homecare (n = 2), or in their own homes
(n = 8)) were excluded (n = 21). Only patients with expected deaths (n = 390) were entered in the
final analysis. Participants are a partial subset of those reported in Strang 2021.

◦ Strang 2021: 2105 (1903 nursing home deaths and 202 nursing home residents who were admitted
to hospital before death)

• Symptoms at baseline:
◦ Strang 2020: breathlessness (173), anxiety (197), delirium (77), death rattles (178), and pain (210)

◦ Strang 2021: breathlessness (665), anxiety (1117), delirium (486), and respiratory secretions (1053)

• Comorbidities: NR

Interventions • Pharmacological intervention(s):
◦ Strang 2020: strong opioid (376), tranquilizer (376), antiemetic (357), anticholinergic (370)

◦ Strang 2021: for all participants (n = 2105), corrected for missing answers:
▪ as-needed prescription (during the last week of life) of strong opioids: 2019 of 2095 participants

(96%);

▪ as-needed prescription (during the last week of life) of tranquillizers: 2014 of 2094 participants
(96%);

▪ as-needed prescription (during the last week of life) of antiemetics: 1915 of 2082 participants
(92%);

▪ as-needed prescription (during the last week of life) of anticholinergics: 2000 of 2093 partici-
pants (95%).

• Non-pharmacological intervention(s): none

Outcomes Primary review outcomes

• Symptom relief, retrospectively assessed through the end-of-life questionnaire (ELQ)

Secondary review outcomes

• None reported

Additional outcomes reported

• Human presence at death

Notes Participant data for the 2 cohorts were extracted from the same database, resulting in overlap between
cohorts. We do not know how many participants are reported on twice. 

Sponsor/funding: supported by Region Stockholm (ALF) and the Stockholm Sjukhem Foundation’s Ju-
bilee Fund.

COI: no competing financial interests exist.

Risk of bias

Strang 2021  (Continued)
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Bias Authors' judgement Support for judgement

Selection bias (unrepre-
sentative study group)
All outcomes

Low risk Clear inclusion criteria

Attrition bias (incomplete
outcome assessment/fol-
low up)
All outcomes

Low risk Only assessed when participant was dead

Detection bias (outcome
detectors blinded to inter-
vention)
All outcomes

High risk Not blinded

 Confounding (important
prognostic factors or fol-
low-up not taken ade-
quately into account)
All outcomes

High risk Not controlled for confounders 

Reporting bias (poorly de-
fined study group)
All outcomes

Low risk Study group well defined.

Reporting bias (poorly de-
fined follow up)
All outcomes

Low risk Assessed until death

Reporting bias (poorly de-
fined outcome)
All outcomes

Low risk Validated questionnaire (ELQ) used.

Strang 2021  (Continued)

CSCI: continuous subcutaneous infusion
m-RASS: modified Richmond Agitation-Sedation Scale
COI: Conflict of Interest
IQR: Interquatile Range
NR: Not reported
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

ACTRN12620000443998p Does not investigate symptom control

Allande Cussó 2020 Does not investigate symptom control

Anneser 2020 Symptom control not specified.

Bisson 2020 Does not investigate symptom control 

Cook 2020 Does not investigate symptom control

Delisle 2020 Symptom control not specified. 
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Study Reason for exclusion

Galazzi 2020 No symptom control reported.

Haydar 2020 Evaluated the use but not the effects of palliative care

Heath 2020 Evaluated the use but not the effects of palliative care

ISRCTN16561225 Does not investigate symptom control

Johnston 2020 Does not investigate symptom control

Lee 2020 Does not investigate symptom control

Lopez 2020 Does not investigate symptom control

Martinsson 2021 Does not investigate symptom control

Mendoza 2020 Opinion piece; no data

Mumoli 2021 Does not investigate symptom control

Paice 2021 Symptom control not reported.

Pavlu 2020 Evaluated the use but not the effects of palliative care

Rao 2021 Evaluated the use but not the effects of palliative care

Ritchey 2020 Does not investigate symptom control

Riva 2020 Evaluated the use but not the effects of palliative care

Sun 2020 Evaluated the use but not the effects of palliative care

Turner 2020 Evaluated the use but not the effects of palliative care

 

Characteristics of studies awaiting classification [ordered by study ID]

 

Methods • Study design: randomized controlled trial

• Type of publication: trial registry

• Setting and dates: Huangshi Hospital of Traditional Chinese Medicine, dates unknown

• Country: China

• Language: English

• Inclusion/exclusion criteria:  (1) meet the critical diagnosis criteria for severe COVID-19; (2) are
aged between 20 and 80 years and are male or female; (3) have a stable condition and are con-
scious and co-operative in the examination; (4) volunteer to join the trial and sign the informed
consent form; and (5) promise not to perform other exercise programs. Exclusion: (1) patients
with other serious diseases such as lung diseases, cardiovascular and cerebrovascular diseases,
hematopoietic diseases, autoimmune diseases, digestive system, or mental illness; (2) pregnant
or lactating women; (3) participate in other forms of exercise during the trial 

Participants • Age: median (range): N/A

• Gender: N/A

ChiCTR2000029994 
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• Ethnicity: N/A

• Number of participants (recruited/allocated/evaluated): N/A

• Symptoms at baseline: N/A

• Comorbidities: N/A

Interventions • Pharmacological interventions: none

• Non-pharmacological interventions: standardized program consisting of acupressure therapy
and Liu Zi Jue Qigong exercises and standard care versus standard care alone

Outcomes Primary outcomes

• Symptom relief: lung function, ADL, 6-minute walk

Secondary outcomes

• Modified Medical Research Council (mMRC) Dyspnea Scale,  Patient Health Questionnaire-9
(PHQ-9), Respiratory Symptoms (RS) Scale, lung CT, length of hospital stay, immune cells, liver
and renal function test

Notes Sponsor/funding: this study is supported financially by the project of Emergency Scientific Re-
search Project for prevention and control of new coronavirus (COVID-19) by Shanghai University
of Traditional Chinese Medicine (first batch) (no fund number) and High-Level Innovation Team of
“Peak and Plateau Discipline” in Traditional Chinese Medicine (30304114316). These two projects
are funded by the Shanghai University of Traditional Chinese Medicine. The Shanghai further ac-
celerates the 3-year action plan for the development of Chinese medicine (ZY (2018-2020)-CC-
CX-2004-02), and the National Key Clinical Difficult Diseases Clinical Collaborative Pilot Construc-
tion Project—Osteoarticular Degenerative Disease (ZY (2018-2020)-FWTX-2005) is funded by the
Shanghai Government. The funders had no role in the design of the study; analysis, collection, and
interpretation of the data; or the writing and decision for publication of the manuscript. This fund-
ing relates to a wider group of projects and applies to this study. The trial sponsor is the Shanghai
Municipal Government and Shanghai University of Traditional Chinese Medicine. The final fund
management is performed by the Yueyang Integrated Traditional Chinese and Western Medicine
Hospital affiliated to Shanghai University of Traditional Chinese Medicine. 

Conflict of interest: none declared.

Data have not yet been published. We have contacted the authors for more information. 

ChiCTR2000029994  (Continued)

 
 

Methods • Study design: retrospective cohort study

• Type of publication: abstract published at conference

• Setting and dates: general hospital between March and June 2020

• Country: N/A

• Language: English

• Inclusion/exclusion criteria: inpatients with COVID-19

Participants • Age: mean: 70

• Gender: 49% women, 51% men

• Ethnicity: 73% African-American

• Number of participants (recruited/allocated/evaluated): 227

• Symptoms at baseline: N/A

• Comorbidities: N/A

Interventions • Pharmacological interventions: opioids (77%), benzodiazepines (42%), and antipsychotics (26%)

Groninger 2021 
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• Non-pharmacological interventions: psychosocial (24%) and spiritual (9%) support, goals-of-care
meetings (20%), and bereavement calls (7%)

Outcomes Primary outcomes

• N/A

Secondary outcomes

• N/A

Notes Data have not yet been published.

Groninger 2021  (Continued)

 
 

Methods • Study design: retrospective cohort study

• Type of publication: abstract

• Setting and dates: specialist palliative care, no dates

• Country: Ireland

• Language: English

• Inclusion/exclusion criteria: patients with COVID-19 referred to specialist palliative care

Participants • Age: median (range): N/A

• Gender: N/A

• Ethnicity: N/A

• Number of participants (recruited/allocated/evaluated): 3

• Symptoms at baseline: agitation and dyspnea

• Comorbidities: N/A

Interventions • Pharmacological interventions: mean of 28 mg morphine sulphate subcutaneous (s/c), as-re-
quired (range 12.5 to 42.5 mg) for management of dyspnea, and a mean of 28 mg midazolam s/c,
as-required (range 12.5 to 55 mg) for agitation

• Non-pharmacological interventions: none

Outcomes Primary outcomes

• N/A

Secondary outcomes

• N/A

Notes Full data not yet published.

Kelly 2020 

 
 

Methods • Study design: retrospective cohort study

• Type of publication: abstract

• Setting and dates: Homerton University Hospital (London, UK), no dates

• Country: United Kingdom

• Language: English

• Inclusion criteria: inpatients older than 65 with COVID-19 and delirium

Okuwoga 2020 

Interventions for palliative symptom control in COVID-19 patients (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

45



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Participants • Age: mean: 84

• Gender: N/A

• Ethnicity: N/A

• Number of participants (recruited/allocated/evaluated): 104

• Symptoms at baseline: N/A

• Comorbidities: N/A

Interventions • Pharmacological interventions: 58.7% of participants received injectable medications for symp-
tomatic relief of agitation

• Non-pharmacological interventions: 39% of all participants received psychosocial support

Outcomes Primary outcomes

• N/A

Secondary outcomes

• N/A

Notes Data not yet published.

Okuwoga 2020  (Continued)

N/A: Not applicable
ADL: Activities of daily living
CT: Computed tomography
 

Characteristics of ongoing studies [ordered by study ID]

 

Study name Measurement of the efficacy of morphine in the early management of dyspnea in COVID-19 positive
patients (CODYS)

Methods • Study design: retrospective cohort study

• Type of publication: trial registry

• Setting and dates: first posted 21 August 2020

• Country: France

• Language: English

• Inclusion/exclusion criteria: patients hospitalized at the hospices civils of Lyon with a level
of care 3 or 4

Participants None yet, still recruiting

Interventions • Intervention: patients hospitalized at the hospices civils of Lyon with a level of care 3 or 4 receiving
morphinic treatment for COVID-19 disease dyspnea

• Control: patients hospitalized at the hospices civils of Lyon with a level of care 3 or 4 not receiving
morphinic treatment for COVID-19 disease dyspnea

Outcomes Primary outcomes

• Symptom relief: reduction of respiratory rate between hour 0 and hour 12 at initiation of morphine
treatment [time frame: hour 0 and hour 12 after initiation of morphinic treatment]. The respiratory
rate is analyzed at hour 0 and hour 12 by a scope.

Secondary outcomes

• N/A

NCT04522037 
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Starting date  

Contact information  

Notes • Recruitment status: recruiting

• Prospective completion date: none given

• Sponsor/funding: Hospices Civils de Lyon

NCT04522037  (Continued)

 

 

A D D I T I O N A L   T A B L E S
 

Heading Internal validity External validity

Study group Selection bias (unrepresentative study group)
 

The study group was considered representative,

• if the described study group consisted of > 80% of in-
dividuals with COVID-19 treated with palliative symp-
tom control

or

• if it was a random sample with respect to the treatment
and important prognostic factors.

Reporting bias (poorly defined study group)
 

The study group was considered as well de-
fined,

• if the study population is well described
(e.g. severity of disease, age, risk factors)

and

• the intervention is well described (e.g. num-
ber of doses, volume).

Follow-up Attrition bias (incomplete outcome assessment/fol-
low-up )

The outcome assessment and follow-up was considered
as complete,

• if the outcome was assessed for > 90% of the study
group of interest (++)

or

• if the outcome was assessed for 60% to 90% of the
study group of interest (+).

Reporting bias (poorly defined follow-up)

The follow-up was considered as well de-
fined,

• if the length of follow-up was mentioned.

Outcome Detection bias (outcome assessors unblinded to investi-
gated determinant)

The detection bias was considered as low,

• if the outcome assessors were blinded to the investi-
gated determinant.

Reporting bias (poorly defined outcome)

The outcome definition was considered as
well defined,

• if the outcome definition was objective and
precise, and the method of detection was
provided.

Risk estimation Confounding (important prognostic factors or follow-up
not adequately taken into account)

Risk of confounding was considered as low,

Analyses (poorly defined risk estimates)

The risk estimates were considered as well
defined,

Table 1.   Risk of bias assessment criteria for observational studies 
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• if important prognostic factors (i.e. age, co-treatment,
comorbidities) or follow-up were adequately taken in-
to account.

• if a risk ratio, odds ratio, attributable risk,
linear or logistic regression model, mean

difference, or Chi2 was calculated.

Table 1.   Risk of bias assessment criteria for observational studies  (Continued)

 
 

Alderman 2020 Hetherington
2020

Lovell 2020 Strang 2021 

 

Study characteristics

Setting • Hospital

• United Kingdom

• Hospital

• United King-
dom

• Hospital

• United Kingdom

• Hospitals and nursing homes

• Sweden

Design Retrospective cohort
study

Retrospective
cohort study

Retrospective cohort
study

Retrospective cohort study

Protocol None published. None published. None published. None published.

Number of par-
ticipants

61 186 101 Unknown*

Symptoms
treated

Shortness of breath,
delirium, audible upper
airway secretions, cough,
pain, nausea

Not specified  Not specified  Cohort 1: breathlessness,     anx-
iety, delirium, audible upper air-
way secretions, pain 

Cohort 2: breathlessness, anxiety,
delirium, respiratory secretions

Outcome as-
sessed 

Symptom relief (as-
sessed by clinicians)

Cinical impres-
sion of efficacy

Clinical impression of ef-
fectiveness 

Symptom relief (assessed by clin-
icians)

  Participant characteristics

Age of partici-
pants 

Median age 82 (IQR 53 to
98) years

Median age 76
(IQR 71 to 84)
years

Median age 82 (IQR 72 to
89) years

First cohort: mean age 84.7
(range 47 to 104)

Second cohort: 

• Nursing homes: 86.7 (range 57
to 107)

• Hospitals: 83.3 (range 30 to
107)

Gender (male (n
(%)))

34 (55.5%)     98 (52.6%) 64 (45.5%) Cohort 1: 201 (52%) 

Cohort 2: 

• Nursing homes: 1084 (57%)

• Hospitals: 74 (42%)

Comorbidities
(%)

Dementia (13%), neu-
rological disease (8%),
cardiovascular disease
(42.5%), hypertension
(36%), respiratory dis-

Hypertension
(31.2%), diabetes
mellitus (28%),
chronic obstruc-

Hypertension (53%), dia-
betes (35.6%), dementia
(30.6%), 
advanced/metastatic can-
cer (24.7%), chronic pul-

None reported. 

Table 2.   Overview of included studies  
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ease (23%), renal disease
(18%), diabetes mellitus
(19.5%), cancer (24.5%)

tive pulmonary
disease (26.9%)

monary disease (21.7%),
renal failure (20.7%),
congestive heart failure
(17.8%), stroke/neurolog-
ical disorder (11.8%), pe-
ripheral vascular disor-
der (0.04%), liver disease
(0.02%)
 

Table 2.   Overview of included studies   (Continued)

Abbreviations: IQR: interquartile range
*We do not know the exact number of participants since the cohorts reported on partially overlap. The first cohort included 390 participants,
and the second cohort 2105 participants. It is unclear how big the overlap is between patients who died in hospitals in the first cohort (137)
and nursing home residents who died in hospitals in the second cohort.
 

 

A P P E N D I C E S

Appendix 1. Planned methodology for randomized controlled trials and non-randomized studies of interventions

Types of studies

To assess the benefits and safety of palliative interventions for symptom control, we planned to include randomized controlled trials
(RCTs) only, as such studies, if performed appropriately, currently give the best evidence for experimental therapies in highly controlled
therapeutic settings. Had RCT data been available, we would have used the methods recommended by the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2021), as specified in the description of the methods.

In the case of insuJicient evidence (very low-certainty evidence or no evidence) available from RCTs to answer our review question, we
would include prospective controlled non-randomized studies of interventions (NRSIs), including quasi-RCTs (e.g. assignment to treatment
by alternation or by date of birth), controlled before-and-aIer (CBA) studies, and interrupted time series (ITS) studies. In such a case we
would use the methods proposed in the Cochrane Handbook for Systematic Reviews of Interventions for the inclusion of NRSIs in systematic
reviews (Reeves 2021) .

In case of insuJicient evidence (very low-certainty evidence or no evidence) available from RCTs and NRSIs, we would include prospective
observational studies with a control group and would adapt the methods for the inclusion of NRSIs in systematic reviews as specified in
the Cochrane Handbook for Systematic Reviews of Interventions (Reeves 2021).

As there was no evidence from RCTs or NRSIs, and only one prospective observational study available, we included prospective non-
comparative study designs (e.g. case series) and followed the methodology as specified in the protocol (Andreas 2021).

Data extraction and management

Assessment of risk of bias in included studies

Randomized controlled trials

We planned to use the RoB 2 tool to analyze the risk of bias in the underlying study results (Sterne 2019). Of interest for this review was the
eJect of the assignment to the intervention (the intention-to-treat (ITT) eJect), and we would perform all assessments with RoB 2 on this
eJect. We would address those outcomes specified for inclusion in Summary of findings 1. Accordingly, the outcomes had been prioritized
according to the Core Outcome Measures in EJectiveness Trials Initiative for COVID-19 patients (COMET 2020).

One review author would assess the risk of bias for each study result. A second review author would verify the accuracy and the plausibility.
In case of discrepancies among their judgements or inability to reach consensus, a third review author would be consulted to reach a
final decision. We would assess the following types of bias as outlined in Chapter 8 of the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2021).

• Bias arising from the randomization process

• Bias due to deviations from the intended interventions

• Bias due to missing outcome data

• Bias in measurement of the outcome

• Bias in selection of the reported result
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To address these types of bias we planned to use the signalling questions recommended in RoB 2 and make a judgement using the following
options:

• 'yes': if there is firm evidence that the question is fulfilled in the study (i.e. the study is at low or high risk of bias for the given the direction
of the question);

• 'probably yes': a judgement has been made that the question is fulfilled in the study (i.e. the study is at low or high risk of bias given
the direction of the question);

• 'no': if there is firm evidence that the question is unfulfilled in the study (i.e. the study is at low or high risk of bias for the given the
direction of the question);

• 'probably no': a judgement has been made that the question is unfulfilled in the study (i.e. the study is at low or high risk of bias given
the direction of the question);

• 'no information' if the study report does not provide suJicient information to allow any judgement.

We planned to use the algorithms proposed by RoB 2 to assign each domain one of the following levels of bias:

• low risk of bias;

• some concerns;

• high risk of bias.

We subsequently planned to derive a risk of bias rating for each prespecified outcome in each study in accordance with the following
suggestions.

• 'Low risk of bias': the trial is judged to be at low risk of bias for all domains for this result.

• 'Some concerns': the trial is judged to raise some concerns in at least one domain for this result, but not to be at high risk of bias for
any domain.

• 'High risk of bias': the trial is judged to be at high risk of bias in at least one domain for the result, or the trial is judged to have some
concerns for multiple domains in such a way that substantially lowers confidence in the results.

Non-randomized controlled studies

As reported above, we planned to include non-randomized studies if there were insuJicient evidence from RCTs.

One review author would assess eligible studies for methodological quality and risk of bias (using the Risk Of Bias In Non-randomised
Studies—of Interventions (ROBINS-I) tool) (Sterne 2016). A second review author would verify the accuracy and the plausibility. The quality
assessment strongly depends upon information on the design, conduct, and analysis of the trial. The two review authors would resolve
any disagreements regarding the quality assessments by consulting a third review author until reaching consensus.

We planned to assess the following risk of bias domains.

• Bias due to confounding

• Bias in selection of participants into the study

• Bias in classification of interventions

• Bias due to deviations from intended interventions

• Bias due to missing data

• Bias in measurement of outcomes

• Bias in selection of the reported result

For every criterion we planned to make a judgement using one of five response options.

• Yes

• Probably yes

• Probably no

• No

• No information

Measures of treatment e&ect

Randomized controlled trials

For continuous outcomes, we planned to record the mean, standard deviation (SD), and total number of participants in both the treatment
and control groups. For dichotomous outcomes, we planned to record the number of events and total number of participants in both the
treatment and control groups.
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For continuous outcomes using the same scale, we planned to perform analyses using the mean diJerence (MD) with 95% confidence
intervals (CIs). For continuous outcomes measured with diJerent scales, we planned to perform analyses using the standardized mean
diJerence (SMD). In our interpretation of SMDs, we planned to re-express the SMD in the original units of a particular scale with the most
clinical relevance and impact.

We planned to extract and report hazard ratios (HRs) for time-to-event outcomes (overall survival, progression-free survival) if these were
available. Had HRs not been available, we would have made every eJort to estimate as accurately as possible the HR using the available
data and a purpose-built method based on the Parmar and Tierney approach (Parmar 1998; Tierney 2007), in an update of this review. In
the case of suJicient studies providing HRs, we would use HRs rather than risk ratios (RRs) or MDs in a meta-analysis.

For dichotomous outcomes, we planned to report the pooled RR with a 95% CI (Deeks 2021). If the number of observed events was small
(less than 5% of sample per group), and if studies had balanced treatment groups, we would report the Peto odds ratio (OR) with 95% CI
(Deeks 2021).

For cluster-randomized trials, we planned to extract and report direct estimates of the eJect measure (e.g. RR with a 95% CI) from an
analysis that accounts for the clustered design. We planned to obtain statistical advice to ensure the analysis was appropriate. Had
appropriate analyses not been available, we would have made every eJort to approximate the analysis following the recommendations
in Chapter 6 of the Cochrane Handbook for Systematic Reviews of Interventions (Higgins 2021), in an update of this review.

For studies with a control group where meta-analysis is not possible, we planned to perform analyses according to the recommendations
in Chapter 12 of the Cochrane Handbook for Systematic Reviews of Interventions (McKenzie 2021). We will consider summarizing eJect
estimates when estimates of intervention eJect are available, but the variances of the eJects are not suJiciently reported. If P values, but
no other information, are reported, we will combine P values using Fisher’s method to combine P values (see section 12-2-1-2 of McKenzie
2021). We will employ forest plots to visualize results, as they allow a clear depiction of study results when meta-analysis is not possible.
In the case that these methods are not feasible, and if the direction of eJect is reported, we will use vote counting based on the direction
of eJect. We will use harvest plots to visualize the eJects of vote counting.

Non-randomized controlled studies

For dichotomous outcomes, if available we planned to extract and report the RR with a 95% CI from statistical analyses adjusting
for baseline diJerences (such as Poisson regressions or logistic regressions) or the ratio of RRs (i.e. the RR postintervention/RR pre-
intervention).

For continuous variables, if available we planned to extract and report the absolute change from a statistical analysis adjusting for baseline
diJerences (such as regression models, mixed models, or hierarchical models), or the relative change adjusted for baseline diJerences in
the outcome measures (i.e. the absolute postintervention diJerence between the intervention and control groups, as well as the absolute
pre-intervention diJerence between the intervention and control groups/the postintervention level in the control group) (EPOC 2017).

Unit of analysis issues

We followed the methods outlined in Chapter 6 of the Cochrane Handbook for Systematic Reviews of Interventions to identify the unit of
analysis (Higgins 2021).

Repeated observations on participants

In case events were observed multiple times, we would consider the number of participants experiencing any event and not the number
of experienced events for analysis.

Multiple treatment attempts

Palliative care is a multidimensional concept, and participants usually receive a combination of interventions. We planned to consider the
number of participants and not the number of assigned treatments for analysis. In the case of cross-over trials, we would consider results
from the first cycle only, unless an appropriate wash-out period had been applied.

Studies with multiple treatment groups

For studies with multiple treatment groups, we planned to combine arms as long as they could be regarded as subtypes of the same
intervention. When arms could not be pooled in this way, we would compare each arm with the common comparator separately. For
pair-wise meta-analysis, we would split the ‘shared’ group into two or more groups with smaller sample sizes, and include two or more
(reasonably independent) comparisons. For this purpose, for dichotomous outcomes, both the number of events and the total number
of participants would have been divided up, and for continuous outcomes, the total number of participants would have been divided up
with unchanged means and SDs.
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Cluster-randomized trials

For cluster-RCTs that did not make an allowance for the design eJect, we planned to calculate the design eJect based on a larger
assumed intraclass correlation coeJicient (ICC) of 0.10. We would follow the methods described in Section 23 of the Cochrane Handbook
for Systematic Reviews of Interventions for this calculation (Higgins 2021).

Assessment of heterogeneity

We planned to assess heterogeneity of treatment eJects between studies using a Chi2 test with a significance level at P < 0.1. We planned

to use the I2 statistic to quantify possible heterogeneity (Higgins 2003), with an I2 > 30% signifying moderate heterogeneity and an I2 >
75% considerable heterogeneity (Deeks 2021). If heterogeneity was above 80%, we would explore potential causes through sensitivity and
subgroup analyses. If we could not find a reason for heterogeneity, we would not perform a meta-analysis, but would comment on results
from all studies and present these in tables.

Data synthesis

If the clinical and methodological characteristics of individual studies were suJiciently homogeneous, we would pool data in meta-
analysis. We planned to perform analyses according to the recommendations in the Cochrane Handbook for Systematic Reviews of
Interventions (Deeks 2021). We would not conduct meta-analyses that involved both RCTs and non-RCTs. We planned to conduct separate
meta-analyses for each comparison.

We planned to use Review Manager Web soIware for analyses (RevMan Web 2021). One review author would enter the data into the
soIware, and a second review author would check the data for accuracy.

We planned to use the random-eJects model for all analyses, as we anticipate that true eJects will be related but will not be the same
for included studies. If we could not perform a meta-analysis, we would comment on the results as a narrative, with the results from all
studies presented in tables.

We planned that when meta-analysis for RCTs was feasible, we would use the random-eJects model for pooling data. For binary outcomes,
we planned to base the estimation of the between-study variance using the Mantel-Haenszel method. We planned to use the inverse-
variance method for continuous outcomes, outcomes that include data from cluster-RCTs, or outcomes where HRs are available. We
planned to explore heterogeneity above 80% with subgroup analyses. If we could not find a cause for the heterogeneity, then we would
not perform a meta-analysis, but comment on the results as a narrative with the results from all studies presented in tables.

Had meta-analysis been feasible for non-RCTs, CBA studies, ITS studies, and cohort studies, we would have analyzed the diJerent types of
studies separately. We planned to only analyze outcomes with adjusted eJect estimates if these were adjusted for the same factors using
the inverse-variance method, as recommended in Chapter 24 of the Cochrane Handbook for Systematic Reviews of Interventions (Reeves
2021).

Appendix 2. Manual searches for evidence synthesis

1) Evidence Aid Coronavirus (COVID-19) (evidenceaid.org/evidence/coronavirus-covid-19/)

 search and screen: palliative care; terminal care; end of life care

2) Coronavirus (COVID-19) (the Cochrane Library) (www.cochranelibrary.com/covid-19) – Special Collections“ + New & updated Cochrane
Reviews - screen: palliative care; terminal care; end of life care

3) Usher Network for COVID-19 Evidence Reviews (https://www.ed.ac.uk/usher/uncover/register-of-reviews)

 search and screen: palliative care; terminal care; end of life care

4) US Department of Veterans AJairs Evidence Synthesis Program (https://www.covid19reviews.org/)

Search Results Covid-19 Reviews /reviews as of 11/25/20

search and screen: palliative care; terminal care; end of life care

5) Australian guidelines for the clinical care of people with COVID-19 (https://covid19evidence.net.au/#living-guidelines)

screen: palliative care; terminal care; end of life care

6) Norwegian Institute of Public Health systematic and living map on COVID-19 evidence (https://www.nornesk.no/forskningskart/
NIPH_mainMap.html)

(Systematic reviews on COVID-19):
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www.fhi.no/en/sys/news/?blockId=90733&ownerPage=45271&language=en

 select and screen: palliative (care); terminal (care); (end of life care) + screen reviews

7) COVID-19 Evidence Alerts from McMaster PLUS (https://plus.mcmaster.ca/COVID-19)

 search and screen: palliative care; terminal care; end of life care;

in „higher quality studies for clinical attention“

in ”studies currently under review”

8) L*OVE (iloveevidence.com/)

 search and screen: (palliative care OR terminal care OR end of life OR EOL OR endstage)

+ limit to 1. systematic reviews

9) TRIP (www.tripdatabase.com/)

 search and screen: (covid-19 or "novel coronavirus") AND ("palliative care" OR "terminal care" OR "end of life" OR EOL) / + systematic
reviews

10) ECRI COVID-19 Resource Center (www.ecri.org/coronavirus-covid-19-outbreak-preparedness-center/)

screen

11) JBI Evidence Synthesis COVID-19 Collection (https://journals.lww.com/jbisrir/pages/collectiondetails.aspx?TopicalCollectionId=15)

 screen

12) NICE Coronavirus (COVID-19) (https://www.nice.org.uk/guidance/conditions-and-diseases/respiratory-conditions/covid19)

screen

Appendix 3. Database searches for evidence synthesis

Medline (Ovid)

Database(s): Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily 1946 to November 25,
2020

1. (COVID-19 or coronavirus or "Corona virus" or 2019-nCoV or "novel CoV" or "novel coronavirus" or SARS-CoV-2 or sarscov2 or 2019nCoV
or nCOV).mp.

2. ((terminal* or end of life or EOL or palliati*) adj5 (care* or cari* or nurs* or surge* or therap* or treat*)).ti,ab.

3. exp "PALLIATIVE CARE"/

4. exp "TERMINAL CARE"/

5. exp "PALLIATIVE MEDICINE"/

6. exp "HOSPICE AND PALLIATIVE CARE NURSING"/

7. or/2-6

8. cochrane database of systematic reviews.jn. or search*.tw. or review.pt. or meta analysis.pt. or medline.tw. or systematic review.tw. [8.
Wong 2006 – systematic reviews filter –modified by adding review.pt]

9. 1 AND 7

10.8 and 9

Complementary Search for Evidence Synthesis via PubMed „similar articles“

 Export first 20 results, starting from:

Mitchell S, Maynard V, Lyons V, Jones N, Gardiner C. The role and response of primary healthcare services in the delivery of palliative
care in epidemics and pandemics: A rapid review to inform practice and service delivery during the COVID-19 pandemic. Palliat Med.
2020 Oct;34(9):1182-1192. doi: 10.1177/0269216320947623. Epub 2020 Jul 31. PMID: 32736494; PMCID: PMC7528540.

https://pubmed.ncbi.nlm.nih.gov/32736494/
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Appendix 4. Manual searches for planned evidence synthesis

Oxford COVID-19 Evidence Service – Current questions under review (www.cebm.net/oxford-covid-19-evidence-service/)

 screen

Cochrane COVID Review Bank (covidreviews.cochrane.org/search/site)

screen

PROSPERO (www.crd.york.ac.uk/prospero/)

search and screen: (covid* AND (palliative care OR terminal care OR end of life))

Appendix 5. Database searches for primary studies

1) CCSR https://covid-19.cochrane.org

palliati* OR hospice* OR "terminal care" OR "terminal stage" OR "terminal disease" OR "terminally ill"  OR "end stage" OR "end of life"
OR "supportive care"

+ Filter by “Study design”:

• Case Series/Case Control/Cohort

• Parallel/Crossover

• Cross-sectional

• Other

• Unclear

2) Web of Science (Science Citation Index / Emerging Sources)

AB=((COVID OR "COVID-19" OR COVID19) OR ("SARS-CoV-2" OR "SARS-CoV2" OR SARSCoV2 OR "SARSCoV-2" OR "SARS coronavirus 2") OR
("2019 nCoV" OR "2019nCoV" OR "2019-novel CoV" OR "nCov 2019" OR "nCov 19") OR ("severe acute respiratory syndrome coronavirus 2"
OR "novel coronavirus disease" OR "novel corona virus disease" OR "corona virus disease 2019" OR "coronavirus disease 2019" OR "novel
coronavirus pneumonia" OR "novel corona virus pneumonia") OR ("severe acute respiratory syndrome coronavirus 2")) OR TI=((COVID OR
"COVID-19" OR COVID19) OR ("SARS-CoV-2" OR "SARS-CoV2" OR SARSCoV2 OR "SARSCoV-2" OR "SARS coronavirus 2") OR ("2019 nCoV"
OR 2019nCoV OR "2019-novel CoV" OR "nCov 2019" OR "nCov 19") OR ("severe acute respiratory syndrome coronavirus 2" OR "novel
coronavirus disease" OR "novel corona virus disease" OR "corona virus disease 2019" OR "coronavirus disease 2019" OR "novel coronavirus
pneumonia" OR "novel corona virus pneumonia") OR ("severe acute respiratory syndrome coronavirus 2")) AND AB=((palliati* OR hospice
OR “terminal care” OR "terminal stage" OR "terminal disease" OR "terminally ill"  OR “end stage” OR “end of life” OR “supportive care” ))
OR TI=((palliati* OR hospice OR “terminal care” OR "terminal stage" OR "terminal disease" OR "terminally ill"  OR “end stage” OR “end of
life” OR “supportive care”))

3) CINAHL (via EBSCO)

((TI ("SARS-CoV-2" OR "SARS-CoV2" OR "SARSCoV-2" OR SARSCoV2 OR "SARS-CoV*" OR SARSCoV* OR "severe acute respiratory syndrome
2" OR "severe acute respiratory syndrome cov*" OR "Covid-19" OR Covid19* OR Covid OR nCoV* OR 2019nCoV* OR 19nCoV* OR "HCoV-19"
OR coronavirus* OR "corona virus*") OR AB ("SARS-CoV-2" OR "SARS-CoV2" OR "SARSCoV-2" OR SARSCoV2 OR "SARS-CoV*" OR SARSCoV*
OR "severe acute respiratory syndrome 2" OR "severe acute respiratory syndrome cov*" OR "Covid-19" OR Covid19* OR Covid OR nCoV*
OR 2019nCoV* OR 19nCoV* OR "HCoV-19" OR coronavirus* OR "corona virus*") OR SU ("SARS-CoV-2" OR "SARS-CoV2" OR "SARSCoV-2"
OR SARSCoV2 OR "SARS-CoV*" OR SARSCoV* OR "severe acute respiratory syndrome 2" OR "severe acute respiratory syndrome cov*" OR
"Covid-19" OR Covid19* OR Covid OR nCoV* OR 2019nCoV* OR 19nCoV* OR "HCoV-19")) AND (DT 20191117-3000)) AND ( MH ("Terminal
Care" OR "Palliative Care" OR "Hospice Care" OR "Terminally Ill Patients" OR "Hospice Patients") OR TI (palliati* OR hospice OR “terminal
care” OR "terminal stage" OR "terminal disease" OR "terminally ill"  OR “end stage” OR “end of life” OR “supportive care”) OR AB (palliati*
OR hospice OR “terminal care” OR "terminal stage" OR "terminal disease" OR "terminally ill"  OR “end stage” OR “end of life” OR “supportive
care”)) 

4) WHO COVID-19 Global literature on coronavirus disease - https://search.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/

tw:((tw:(palliati* OR hospice* OR "terminal care" OR "terminal stage" OR "terminal disease" OR "terminally ill"  OR "end stage" OR "end of
life" OR "supportive care"))) AND mj:("Palliative Care" OR "Terminal Care" OR "Hospice and Palliative Care Nursing")

5) COAP Living Evidence on COVID-19 (indexed: PubMed, EMBASE, medRxiv, bioRxiv) - https://zika.ispm.unibe.ch/assets/data/pub/
search_beta/
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palliative OR hospice OR (terminal care) OR (terminal stage) OR (terminal disease) OR (terminally ill) OR (end stage) OR (end of life) OR
(supportive care)

Appendix 6. Planned methodology for updates of this review 

Publication bias 

In an update of this review, we intend to explore potential publication bias by generating a funnel plot and statistically testing this by
conducting a linear regression test for meta-analyses involving at least 10 studies (Sterne 2019). We will consider P < 0.1 as significant for
this test.

Subgroup analysis

For future updates, we plan subgroup analyses for the following characteristics:

• diJerent settings (e.g. hospital versus nursing homes versus hospices versus home palliative care);

• diJerent interventions (pharmacological versus non-pharmacological);

• analyses in subgroups of patients (diJerent ages, comorbidities).

Sensitivity analysis

For future updates, we plan sensitivity analyses for the following:

• risk of bias (low risk or some concerns versus high risk for RCTs, low risk or moderate risk versus serious risk for NRSIs (studies at critical
risk would be excluded from all analyses));

• influence of completed but not published studies.
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