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Abstract

Background

COVID-19 is a severe disease with a high need for intensive care treatment and a high mor-

tality rate in hospitalized patients. The objective of this study was to describe and compare

the clinical characteristics and the management of patients dying with SARS-CoV-2 infec-

tion in the acute medical and intensive care setting.

Methods

Descriptive analysis of dying patients enrolled in the Lean European Open Survey on

SARS-CoV-2 Infected Patients (LEOSS), a non-interventional cohort study, between March
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18 and November 18, 2020. Symptoms, comorbidities and management of patients, includ-

ing palliative care involvement, were compared between general ward and intensive care

unit (ICU) by univariate analysis.

Results

580/4310 (13%) SARS-CoV-2 infected patients died. Among 580 patients 67% were treated

on ICU and 33% on a general ward. The spectrum of comorbidities and symptoms was

broad with more comorbidities (� four comorbidities: 52% versus 25%) and a higher age dis-

tribution (>65 years: 98% versus 70%) in patients on the general ward. 69% of patients were

in an at least complicated phase at diagnosis of the SARS-CoV-2 infection with a higher pro-

portion of patients in a critical phase or dying the day of diagnosis treated on ICU (36% ver-

sus 11%). While most patients admitted to ICU came from home (71%), patients treated on

the general ward came likewise from home and nursing home (44% respectively) and were

more frequently on palliative care before admission (29% versus 7%). A palliative care team

was involved in dying patients in 15%. Personal contacts were limited but more often docu-

mented in patients treated on ICU (68% versus 47%).

Conclusion

Patients dying with SARS-CoV-2 infection suffer from high symptom burden and often dete-

riorate early with a demand for ICU treatment. Therefor a demand for palliative care exper-

tise with early involvement seems to exist.

Introduction

Since its first report in December 2019 in Wuhan, China, the Coronavirus disease 2019

(COVID-19) is spreading across the world [1–3]. Mortality rates for COVID-19 vary region-

ally but the WHO estimates that at least 3 million people have died globally from COVID-19

in 2020 [4–6].

Research focused mainly on the mode of action of the new virus and the course of disease

for best therapeutic approaches to improve outcomes [7, 8]. However, detailed information

about circumstances of dying with SARS-CoV-2 infection are limited. Keeley et al. describe in

a rapid systematic review symptoms and clinical profiles in decedents but state a high demand

for further information about end-of-life care [9].

Therefore, we aimed to describe the clinical characteristics and the end-of-life care of

SARS-CoV-2 infected patients dying in intensive care units (ICU) and general wards with

regard to their previous place of stay, symptom burden, comorbidities, involvement of special-

ist palliative care, and place of death.

Methods

Study design

Data were retrieved from the Lean European Open Survey on SARS-CoV-2 infected patients

(LEOSS) registry, a multi-center non-interventional cohort study. Patients hospitalized and

having died with laboratory-confirmed SARS-CoV-2 infection between March 18, 2020 and
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November 18, 2020 were analysed in the present study. The date of the first positive PCR was

defined as baseline. Reporting follows the STROBE guidelines [10].

Participants and setting

We included patients with SARS-CoV-2 infection who have died and were treated in hospital

on a general ward or an ICU.

Data collection and processing

Study sites documented patients retrospectively in an electronic case report form using the

online cohort platform ClinicalSurveys.net. To ensure anonymity in all steps of the analysis

process, an individual LEOSS Scientific Use File (SUF) was created, which is based on the

LEOSS Public Use File (PUF) principles described in Jakob et al. [11, 12]. Based on clinical

and laboratory data, the SARS-CoV-2-infection was classified into an uncomplicated, compli-

cated and critical phase at baseline and during the course of the disease. In case of dying on the

day of the PCR being taken, they were classified as dead at baseline. Briefly, “uncomplicated”

was mainly defined as oligo/asymptomatic, “complicated” by—amongst others—need of oxy-

gen supplementation and “critical” by need for life supporting therapy. For more details, see

Table 1 in the study of Rüthrich et al. [13].

We extracted data on the following characteristics: age, gender, place of stay before SARS--

CoV-2 infection, month of diagnosis, phase at diagnosis, length of inpatient stay and ICU stay,

symptoms and comorbidities, BMI, treatment on ICU, personal contacts with family and/or

friends before or during the death phase, receiving palliative care before SARS-CoV-2 infec-

tion, involvement of a palliative care team during the inpatient stay, place of death (ICU, gen-

eral ward), cause of death (dead from COVID-19, dead from other causes according to clinical

judgement), premortal change of therapeutic goals from curative to palliative (progress of

COVID-19, progress preexisting disease, other).

Binary variables were documented as yes, no, unknown or missing.

Symptoms and comorbidities occurring in at least 10% of the patients were analysed. The

following symptoms were included: dry cough, productive cough, wheezing, dyspnea, nausea

/emesis, muscle aches, muscle weakness, fever, delirium, excessive tiredness, headache and

meningism. Presence of a symptom in at least one phase of the disease was counted as yes in

our analysis.

The following 13 comorbidities were included in the analyses: arterial hypertension, atrial

fibrillation, coronary artery disease, chronic heart failure, history of myocardial infarction,

cerebrovascular disease, dementia, chronic kidney disease, acute kidney injury, diabetes melli-

tus with end organ damage, diabetes mellitus without end organ damage, COPD, solid tumor.

Solid tumors with and without metastases were counted as one comorbidity.

Questions related to contacts, involvement of palliative care team and premortal change of

therapeutic goals from curative to palliative could be answered with “quoted” or “not quoted”.

Blank answer boxes were counted as missings.

Values documented as unknown were defined as missing in the analysis. The number of

missings differ as data collection has been adjusted throughout the project.

Statistical analysis

We conducted descriptive analysis with absolute numbers and proportions of the extracted

characteristics. Proportions in the ICU versus general ward group were analysed using the

chi2- test for five or more ordered categories and Fisher exact test for categorical data with four

or less categories. As data were predominantly non-parametric, continuous data were analysed
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Table 1. Characteristics of patients dying with SARS-CoV-2 infection treated on ICU or general ward.

Characteristics all patients ICU general ward

n (%) n (%) n (%) p-Value

Gender

female 181/580 (31) 76/333 (23) 71/166 (43) <0.0001

male 399/580 (69) 257/333 (77) 95/166 (57)

Age

< 46 y 10/580 (2) 10/333 (3) 0/166 (0) <0.0001

46–55 y 28/580 (5) 27/333 (8) 1/166 (1)

56–65 y 68/580 (12) 64/333 (19) 2/166 (1)

66–75 y 124/580 (21) 96/333 (29) 17/166 (10)

76–85 y 226/580 (39) 111/333 (33) 78/166 (47)

> 85 y 124/580 (21) 25/333 (8) 68/166 (41)

Phase at diagnosis

uncomplicated 179/572 (31) 83/327 (25) 74/165 (45) <0.0001

complicated 242/572 (42) 126/327 (39) 73/165 (44)

critical 128/572 (22) 108/327 (33) 11/165 (7)

dead 23/572 (4) 10/327 (3) 7/165 (4)

Duration of inpatient stay (days) n = 564 n = 322 n = 164

median (IQR) 12 (6–22) 17 (9–28) 9 (6–16) <0.0001

Number of comorbidities

0 49/575 (9) 41/333 (12) 5/166 (3) <0.0001

1 88/575 (15) 63/333 (19) 14/166 (8)

2 106/575 (18) 72/333 (22) 23/166 (14)

3 118/575 (21) 65/333 (20) 34/166 (20)

4 88/575 (15) 34/333 (10) 39/166 (23)

> = 5 116/575 (20) 48/333 (14) 47/166 (28)

Most frequent comorbidities (> 10% prevalence)

arterial hypertension 407/555 (73) 225/320 (70) 121/157 (77) 0.128

atrial fibrillation 161/557 (29) 74/319 (23) 64/160 (40) 0.0002

coronary artery disease 143/530 (27) 72/310 (23) 45/144 (31) 0.0835

chronic heart failure 115/539 (21) 52/314 (17) 47/151 (31) 0.0004

history of myocardial infarction 65/535 (12) 28/314 (9) 26/145 (18) 0.0077

cerebrovascular diseases 93/548 (17) 28/315 (9) 38/156 (24) <0.0001

dementia 110/556 (20) 19/316 (6) 68/160 (43) <0.0001

chronic kidney disease 143/550 (26) 65/315 (21) 56/158 (35) <0.0008

acute kidney injury 75/506 (15) 49/296 (17) 23/139 (17) 1.0

diabetes without damage 105/556 (19) 66/319 (21) 27/158 (17) 0.3911

diabetes with damage 92/554 (17) 44/314 (14) 37/159 (23) 0.014

COPD 76/555 (14) 45/318 (14) 21/159 (13) 0.8883

solid tumor with or without metastases 90/551 (16) 45/315 (14) 29/161 (18) 0.2883

Most frequent symptoms in any phase (> 10% prevalence)

Fever 381/490 (78) 235/288 (82) 101/130 (78) 0.23

dyspnea 366/478 (77) 223/285 (78) 86/121 (71) 0.1282

dry cough 255/451 (57) 160/267 (60) 63/118 (53) 0.2631

excessive tiredness 171/437 (39) 80/252 (32) 63/118 (53) <0.0001

muscle weakness 88/401 (22) 40/235 (17) 36/106 (34) 0.0007

delirium 79/414 (19) 40/245 (16) 30/107 (28) 0.0137

productive cough 73/407 (18) 42/240 (18) 23/104 (22) 0.3682

(Continued)
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with the Mann-Whitney-U test. Reported p values are 2-sided and p<0.05 was considered sta-

tistically significant.

Age was documented and analysed in predefined categories of 10 years with patients < 46

years summarized in one category due to the low numbers of deaths in younger patients.

All data management and statistical analysis were conducted using GraphPad5.

Ethical statement

Data were recorded completely anonymous and no patient-identifying data were stored. Writ-

ten patient informed consent was waived. Approval for LEOSS was obtained by the applicable

local ethics committees of all participating centers and registered at the German Clinical Trails

Register (DRKS, No. S00021145).

Results

Of 4310 SARS-CoV-2 infected patients, 580 (13%) were hospitalized and died. Data about ICU

treatment were available from 499/580 (86%) patients. 333/499 patients (67%) received treat-

ment on ICU compared to 166/499 (33%) on a general ward exclusively (Fig 1). 19/333 (6%)

patients treated on ICU were transferred to a general ward before death.

97% of the cohort had been treated in Germany, the remaining 3% in Italy, Turkey, France,

Spain, Switzerland, and Austria. 510/580 patients (88%) were infected in April 2020 or earlier.

Characteristics of patients dying with SARS-CoV-2 infection

Patient characteristics and clinical data are outlined in Table 1.

Patients treated exclusively on the general ward had a significantly higher age distribution

(>65 years: 98% (163/166) versus 70% (232/333)), suffered significantly from more comorbidi-

ties (� four comorbidities: 52% (86/166) versus 25% (82/333)), and had a shorter hospital stay

(inpatient stay (median; IQR): 9 (6–16) versus 17 (9–28); p< 0.0001). 69% (393/572) of the

patients were in an at least complicated phase at SARS-CoV-2 detection with a higher propor-

tion of patients in a critical phase or dying the day of diagnosis treated on ICU (36% (118/333)

versus 11% (18/165)). The spectrum of symptoms was broad with fever (381/490, 78%), dys-

pnea (366/478, 77%) and dry cough (255/451, 57%) most frequently observed. Patients on the

general ward suffered significantly more often from excessive tiredness, muscle weakness and

nausea/emesis.

Table 1. (Continued)

Characteristics all patients ICU general ward

n (%) n (%) n (%) p-Value

nausea / emesis 61/408 (15) 28/241 (12) 24/103 (23) 0.0082

muscle ache 50/395 (13) 32/235 (14) 16/100 (16) 0.6101

wheezing 48/398 (12) 27/236 (11) 18/102 (18) 0.1619

headache 44/387 (11) 29/231 (13) 8/96 (8) 0.3396

BMI

< 18.5 6/353 (2) 2/233 (1) 4/82 (5) <0.0001

18.5–24.9 109/353 (31) 54/233 (23) 34/82 (41)

25–29.9 133/353 (38) 92/233 (39) 34/82 (41)

30–34.9 64/353 (18) 49/233 (21) 8/82 (10)

> 34.9 41/353 (12) 36/233 (15) 2/82 (2)

https://doi.org/10.1371/journal.pone.0271822.t001
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Management of patients dying with SARS-CoV-2 infection

While about seven out of ten patients admitted to ICU came from home, patients treated on

the general ward came likewise from home and nursing home (about four out of ten respec-

tively) with about a third being on palliative care before admission compared to less than 10%

in the ICU population (Table 2).

Table 2 illustrates details about the clinical management and previous care.

Fig 1. Patient cohort.

https://doi.org/10.1371/journal.pone.0271822.g001
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Overall, involvement of a palliative care team before death of patients with SARS-CoV-2

infection was low with 15% and comparable with palliative care before admission to hospital

with SARS-CoV-2 infection. Nevertheless, these groups only showed a partial overlap with

about two thirds receiving palliative care before but not when hospitalized with SARS-CoV-2

infection. Personal contacts with family and/or friends before death were limited with no per-

sonal contacts documented in about 40% of patients and a lower rate for patients treated on

the general ward (about half) compared to ICU (about two thirds).

Discussion

We present a comprehensive analysis of SARS-CoV-2 infected patients having died from a

European cohort focusing on clinical characteristics and in-hospital management comparing

treatment on ICU versus general ward.

Our main findings were as follows: (i) About a third of patients died on a general ward and

6% of patients were referred from ICU to the general ward before death. (ii) A great majority

of patients suffered from a variety of comorbidities and symptoms before death. (iii) Patients

dying on the general ward were significantly older, featured more comorbidities and suffered

more often from tiredness, muscle weakness and nausea/vomiting. (iv) Personal contacts were

rare and even less frequently for patients treated on general ward.

Patient characteristics in our cohort were similar to findings from previous studies focusing

on patients dying after infection with SARS-CoV-2. Death occurred predominantly in men

and elderly patients [14, 15]. In accordance with previous studies, dying SARS-CoV-2 infected

patients often suffer from comorbidities. 83% of our cohort suffered from cardiovascular dis-

eases with hypertension as the leading disease. Cardiovascular comorbidities were followed by

diabetes and kidney disease as leading comorbidities [14, 16, 17]. Our study adds important

information with our detailed analysis of symptoms capturing eleven different symptoms

which occurred in> 10% of the patients. Other large cohorts only list few symptoms [18]. In

line with other studies, dyspnea and fever were the leading symptoms in the dying [9], but fre-

quencies were much higher compared to other cohorts of SARS-CoV-2 infected patients (dys-

pnea: 77% of the dying compared to 25.5% of patients with chronic kidney diseases to 23.9%

of patients with cancer; fever: 78% compared to 34% in patients with cancer) [13, 19].

Table 2. Management of patients dying with SARS-CoV-2 infection treated at ICU or general ward.

Characteristics all patients ICU general ward

n (%) n (%) n (%) p-Value

Patient’s previous place of stay

at home 181/302 (60) 129/182 (71) 31/70 (44) <0.0001

hospital 43/302 (14) 32/182 (18) 8/70 (11)

nursing home 78/302 (26) 21/182 (12) 31/70 (44)

On palliative care before 65/389 (17) 16/221 (7) 38/129 (29) <0.0001

Involvement of palliative care team 60/413 (15) 26/232 (11) 27/137 (20) 0.031

Personal contacts with family / friends before or during death phase 221/361 (61) 141/208 (68) 48/103 (47) 0.0005

Change of therapeutic goals from curative to palliative

progress of COVID-19 only 264/379 (70) 164/216 (76) 78/126 (62) 0.031

progress of COVID-19 + preexisting disease 38/379 (10) 18/216 (8) 13/126 (10)

progress of COVID-19 + other 10/379 (3) 6/216 (3) 4/126 (3)

progress of preexisting disease and/or other reasons 67/379 (18) 28/216 (13) 31/126 (25)

https://doi.org/10.1371/journal.pone.0271822.t002
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Furthermore, reliable data to compare the frequency of comorbidities and symptoms of

dying patients treated on ICU or general wards are missing since previous studies did not dif-

ferentiate between different settings.

Our study also demonstrates that health care professionals frequently face a broad range of

symptoms in SARS-CoV-2 infected patients before death irrespective of the setting. The lead-

ing symptoms are, as already mentioned, fever and dyspnoea but other symptoms such as dry

cough, excessive tiredness, and delirium were also frequently observed in our cohort. The

management of the wide spectrum of symptoms often demands palliative care expertise [20,

21]. Although two thirds of patients died on ICU, specialist palliative care was only involved in

every tenth dying patient, 20% of dying patients on the general ward received specialist pallia-

tive care. In comparison, in a retrospective cross-sectional study of cancer patients the hospital

palliative care team was involved in 30% of the patients [22].

Treatment decisions might be a particular challenge as patients often deteriorate rapidly

early after admission [23]. On the day of diagnosis, 75% of our patients treated in ICU were in

a complicated or critical phase of disease or died. This implies that changes in treatment goals

may be necessary in many patients which could be supported by specialist palliative care.

Accordingly, the need for an emergency palliative care team is postulated by Fuis-Schmidhau-

ser et al. [24].

During the SARS-CoV-2 pandemic, isolation measures had a strong impact on patient care

and restricted visits to a large extent—also for the dying [25, 26]. Data from the national Swed-

ish registry of palliative care demonstrated the negative effect of COVID-19 on end-of-life dis-

cussions and dying without visits [27]. In our study, a relevant proportion of patients had no

contacts before dying–surprisingly to a higher extent on the general ward (40%) compared to

ICU (24%). Wallace et al. described how practices to restrict the spread of SARS-CoV-2 can

impact on complicated grief for family members [28]. In another study, interviews with

bereaved relatives indicated the distress and helplessness without the option for a personal

farewell [29]. Therefore, this has been included in a national strategy developed for Germany

to improve the care for severely ill and dying patients and their relatives during pandemics

[30].

Strengths

The main strength of our study is a reasonable study size with nearly 600 SARS-CoV-2 infected

patients having died including a broad spectrum of comorbidities and symptoms considering

the circumstances and place of death.

Limitations

Our analysis included patients from the LEOSS cohort including European study sites. Never-

theless, 97% of our patients were from Germany, therefore results cannot easily be generalized.

In this cohort, eCRFs are regularly updated and extended as knowledge related to the pan-

demic grows leading to a rather high missing rate for a subset of questions. Our data derive to

a high extent from the beginning of the pandemic–with 88% of the patients recruited in March

and April 2020 during the first pandemic wave. Whether data being obtained from patients

suffering from SARS-CoV-2 infection later in the course of the pandemic differ is unknown

but might be interesting to investigate. Determining the prevalence of advance directives of

patients with serious illness leading to death was not possible as this item was only included

later in LEOSS but will be evaluated in further studies when data are available [31].

PLOS ONE Hospitalized patients dying with SARS-CoV-2 infection—An analysis of the LEOSS registry

PLOS ONE | https://doi.org/10.1371/journal.pone.0271822 July 29, 2022 8 / 12

https://doi.org/10.1371/journal.pone.0271822


Conclusions

A high demand for palliative care expertise with early involvement seems to exist as dying

SARS-CoV-2 infected patients often exhibit a high symptom burden and deteriorate early at

the time of diagnosis with demand for ICU treatment. Moreover, palliative care specialists

should be trained in care for patients on ICU as patients often die there. More effort should be

made to prevent lonely dying in hospital both on ICU and on general wards to prevent distress

and helplessness of patients and complicated grief of relatives.
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