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Abstract
Rationale: The impact of palliative care consultation on end-of-life care has not previously been evaluated in a multi-center study.

Objectives: To evaluate the impact of palliative care consultation on the incidence of cardiopulmonary resuscitation (CPR) performed and comfort

care received at the end-of-life in hospitalized patients with COVID-19.

Methods: We used the Society of Critical Care Medicine’s COVID-19 registry to extract clinical data on patients hospitalized with COVID-19

between March 31st, 2020 to March 17th, 2021 and died during their hospitalization. The proportion of patients who received palliative care consul-

tation was assessed in patients who did and did not receive CPR (primary outcome) and comfort care (secondary outcome). Propensity matching

was used to account for potential confounding variables.

Measurements and Main Results: 3,227 patients were included in the analysis. There was no significant difference in the incidence of palliative

care consultation between the CPR and no-CPR groups (19.9% vs. 19.4%, p = 0.8334). Patients who received comfort care at the end-of-life were

significantly more likely to have received palliative care consultation (43.3% vs. 7.7%, p < 0.0001). After propensity matching for comfort care on

demographic characteristics and comorbidities, this relationship was still significant (43.2% vs. 8.5%; p < 0.0001).

Conclusion: Palliative care consultation was not associated with CPR performed at the end-of-life but was associated with increased incidence of

comfort care being utilized. These results suggest that utilizing palliative care consultation at the end-of-life may better align the needs and values of

patients with the care they receive.

Keywords: Palliative care, Cardiopulmonary resuscitation, Comfort care, End of life, COVID-19
Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)-

associated disease (COVID-19) was first reported in Wuhan, China

in 2019 before it spread to cause a worldwide pandemic. COVID-

19 has resulted in significant morbidity and mortality. Large epidemi-

ologic studies of COVID-19 patients report case fatality rates as high

as 15%-19% among hospitalized patients.1,2 These case fatality

rates have been reported to be higher in older patients and in those

with comorbidities such as cardiovascular disease and chronic pul-

monary disease.1,3 The Viral Infection and Respiratory Illness

Universal Study (VIRUS)’s registry cohort was used to assess

20,608 patients who were hospitalized for COVID-19 infection

between February 15, 2020 and November 30, 2020 at 168 medical

centers and reported 49.8% in-hospital mortality in patients requiring

mechanical ventilation which increased to 71.6% in-hospital mortality

in patients receiving mechanical ventilation, vasoactive medication

infusions, and new renal replacement therapy.4

Hospital palliative care teams are designed to enhance holistic

and compassionate care to patients at all stages of potentially life-

limiting diseases.5 During the COVID-19 pandemic, hospital systems

have leveraged the expertise of palliative care specialists in assisting

with symptom management, in emotionally supporting medically iso-

lated, and, thus, also socially isolated patients, and in facilitating con-

versations between patients with COVID-19 infection, their families,

and the medical teams caring for them.6,7 Palliative care team con-

sultation has been associated with a decreased incidence of CPR

at the end of life in cancer patients8 and in medical intensive care unit

(ICU) patients,9 and is also associated with increased incidence of

implementation of comfort care measures in these patient groups.10

A systematic review of heterogeneous palliative care interventions

found that palliative care team involvement increases transition to

do-not-resuscitate (DNR) code status and speeds transition to

comfort-focused measures without impacting overall mortality in

ICU patients.11 Two small retrospective studies conducted at New

York hospitals early in the COVID-19 pandemic found that palliative

care team consultation resulted in an increased number of patients

opting for DNR code status and decreased the incidence of

CPR.12,13

The NIH’s National Institute on Aging describes the primary goal

of comfort care measures to be to “prevent or relieve suffering as
much as possible and to improve quality of life while respecting the

dying person’s wishes.14 Comfort care plans for critically ill patients

may vary institution-to-institution, but generally these plans include

protocols to reduce pain, fever, dyspnea, xerostomia, nausea, con-

stipation, and anxiety15 as well as to plan in advance and to then pro-

vide the social, psychological, and spiritual care that is tailored to the

individual patient in order to mitigate distress at the end of life. For

these reasons, routine consultation of the palliative care service

has been advocated for hospitalized COVID-19 patients by several

reviews published during the COVID-19 pandemic.16–18

There is a need for multi-center assessment of the association

between palliative care team consultation and occurrence of end-

of-life approaches such as initiation of CPR in patients who are hos-

pitalized and critically ill with COVID-19 infection. We therefore use

the VIRUS study’s large multi-center registry of hospitalized

COVID-19 patients to assess patients who died during primary

COVID-19 hospitalization at hospitals within the United States. We

use this resource to test the primary study hypothesis that palliative

care team consultation provided to hospitalized COVID-19 patients

who die in-hospital is associated with significantly decreased inci-

dence of CPR. We also use the VIRUS COVID-19 registry data to

assess an exploratory secondary hypothesis that palliative care team

consultation during patient hospitalization for COVID-19 infection is

associated with significantly increased implementation of comfort

care measures prior to in-hospital death.

Methods

VIRUS registry

The SCCM Discovery VIRUS COVID-19 registry was established as

an international, multi-center registry of COVID-19 patients in March

2020.19,20 From March 31, 2020 to March 17th, 2021, the registry

included 29,768 patients with complete data, originating from 168

hospitals in 18 countries. The VIRUS COVID-19 registry study was

reviewed by the Mayo Clinic (Rochester, MN)’s institutional review

board (IRB) and was granted a waiver of need for patients’ informed

consents because of its observational chart review design and its de-

identified neutralized database structure. The study is registered on

Clinicaltrials.gov: NCT04323787. Participating study sites addition-

ally obtained site specific institutional review board (IRB) approvals

and implemented data use agreements with the Mayo Clinic coordi-
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nating study site before data were collected. Each participating site

enters de-identified data into the registry’s centralized study data-

base maintained at Mayo Clinic Rochester, MN. Study data were

stored and managed using Research Electronic Data Capture Sys-

tem (REDCap) tools hosted at the Mayo Clinic. REDCap is a secure,

web-based application designed to support data capture for research

studies, providing: 1) an intuitive interface for validated data entry; 2)

audit trails for tracking data manipulation and export procedures; 3)

automated export procedures for seamless data downloads to com-

mon statistical packages; and 4) procedures for importing data from

external sources.21,22

The VIRUS COVID-19 registry contains data regarding hospital-

ized COVID-19 patients’ demographics, presenting comorbidities,

hospitalization information regarding medical management, and in-

hospital outcomes in patients admitted with COVID-19 infection. Fur-

thermore, for COVID-19 patients who died during primary hospital-

ization, the database includes whether CPR measures were

undertaken in-hospital before death and whether comfort care mea-

sures were provided before in-hospital death. These end-of-life inter-

vention data were not collected for patients who did not die during

primary hospitalization for COVID-19 infection.

Study cohort

Of the 29,768 unique patients included in the VIRUS COVID-19 reg-

istry’s database as of March 17th, 2021, we identified a cohort of

3,227 (16.5% of overall registry) patients who were �18 years old,

who were admitted to hospitals within the United States, who died

during their primary hospitalization, and who did not meet the exclu-

sion criteria. The registry did not collect data regarding discharge of

patients to in-patient hospice. Patients were excluded from study

analyses if they had do-not-resuscitate (DNR) code status existing

on primary COVID-19 hospital admission, died within 24 hours of pri-

mary hospital admission, or were admitted to hospitals that reported

in the registry database that they had insufficient bed capacity, ven-

tilators, personnel, or personal protective equipment (PPE) during

the time of a patient’s primary COVID-19 hospitalization (Fig. 1).

Patients admitted to hospitals which utilized co-ventilation (i.e., the

practice of ventilating multiple patients using a single ventilator) were

also excluded as per the criteria of insufficient ventilator availability.

We excluded patients hospitalized outside the United States

because of variability in the availability, funding and cultural views

affecting palliative care utilization.

Patient data

Data including demographics (e.g., age, gender, race), presenting

co-morbidities (e.g., hypertension, diabetes), in-hospital clinical

events (e.g., need for new dialysis for renal failure, need for intuba-

tion and mechanical ventilation), critical care interventions, and

intensive care unit and hospital lengths of stay were collected at all

study sites using a standardized case report form.

The primary study outcome was defined a priori as initiation of

CPR in response to cardiac or pulmonary arrest at the end of life.

This primary outcome definition included provision of intubation,

chest compressions, electrical cardioversion therapies, and/or ACLS

drug administration performed in code setting. The study’s sec-

ondary outcome was defined a priori as implementation of comfort

care measures. The comfort care outcome included in the registry’s

case report form was entered by each site as per that site’s

interpretation.
Statistical analyses

Data analyses were performed using SAS 9.4 (SAS Institute, USA).

Statistical significance was defined a priori as a two-sided p

value < 0.05. Variables that involve continuous data are reported

as means and standard deviations and were compared using the

Student t-test. Categorical variables are presented as frequencies

and proportions and compared using a Chi-square test.

For both the study’s primary and secondary outcomes, separate

propensity score matching was used to 1:1 case: control match

patients who did and did not receive CPR and who did and did not

receive comfort care measures, respectively. Propensity score

matched analyses were performed in order to account for potential

confounding variables in the association between the primary study

predictor of palliative care consultations and the study outcomes.

Propensity score matching included demographic and clinical

characteristics that prior studies, or the consensus opinion of the clin-

ical critical care and palliative care authors thought influence the

association between palliative care consultation and the two study

outcomes. For CPR, the variables included in propensity score

matching included age by year, race (categorized into white, black

and other), sex, hypertension, diabetes, chronic kidney disease

and cancer. Among these, age was found to be an independent risk

factor for CPR in a multivariable analysis of 5,019 critically ill COVID-

19 patients.23 The study also found a significantly higher incidence of

CPR in patients with hypertension in univariate analysis. The remain-

ing variables: race, sex, chronic kidney disease and cancer were

selected for propensity score matching based upon the opinion of

the palliative care physician (AB) author on this manuscript.

For comfort care, the variables used for propensity score matching

included ageby year, sex, race (white, black, other), pre-admission con-

gestive heart failure, chronic pulmonary disease, dialysis-dependent

kidney failure and cancer, and the presence of two or more of the pre-

admission comorbidities of congestive heart failure, pulmonary disease,

dialysis dependent kidney disease and cancer. Because risk factors for

comfort care implementation have not previously been reported, we

queried our palliative care investigator (AB) to determine these factors.

To check the success of the propensity scorematching, univariate anal-

yses were repeated in the propensity score matched cohort, and no

measure used in propensity score matching was significantly different

between groups at the p < 0.01 threshold.

Results

Overall study cohort

As outlined in Fig. 1, after implementing inclusion and exclusion cri-

teria, there were 3,229 registry patients who died after 24 hours into

primary hospitalization for COVID-19. Two patients were excluded

for missing demographic variables used for propensity matching,

resulting in 3,227 patients being included in the study analysis.

The average age for the study cohort was 70 ± 13 years old.

61.6% of the cohort were men and 38.4 % were women. 59.7% were

white or Caucasian, 25.9% were black or African American, and

14.5% percent of the study cohort were reported to be of other races.

Cardiopulmonary resuscitation (non-propensity matched

comparisons)

Table 1 shows demographic, clinical and hospitalization characteris-

tics for the patients who did and who did not undergo CPR at the end
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Fig. 1 – Flow Chart Describing the Application of Inclusion and Exclusion Criteria.
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of life. 317 of these patients underwent CPR (9.8%) at the end of life,

and 2,910 (90.2%) of these patients did not undergo CPR at the end

of life (Table 1). There was no significant difference in the incidence

of palliative care consultation between the CPR and no-CPR groups

(19.9% of patients who underwent CPR at the EOL received a pallia-

tive care consultation, compared to 19.4% of patients who did not

receive CPR; p = 0.8334). There was no significant difference in

sex distribution between the groups. Patients who underwent CPR

were significantly younger than those who did not undergo CPR

(mean age 64 years versus 71 years, p < 0.0001). There were also

significant differences in the racial distribution between the CPR and

no-CPR groups, with a greater proportion of black patients in the

CPR group than the non-CPR group. The percentages of presenting

comorbidities for the patients in the CPR and no-CPR groups are

also shown in Table 1. Patients who underwent CPR were signifi-

cantly more likely to have hypertension, diabetes, and dialysis

dependent kidney failure and cancer.
Cardiopulmonary resuscitation (propensity matched

comparisons)

There were 245 patients in the study cohort who were analyzed after

using propensity score matching to achieve one to one matching

between the groups that received CPR and those who did not. As

with the non-propensity score matched cohort, there was no signifi-

cant difference in the incidence of palliative care consultation

between the CPR and no CPR groups. 18.4% of patients (45/245)

in the CPR group underwent palliative care consultation versus

21.6% of patients (53/245) in the group that did not receive CPR

(p = 0.3663).

Comfort care (non-propensity matched comparisons)

Table 2 compares demographic, clinical and hospitalization parame-

ters between the groups of patients who did and did not receive com-

fort care at end of life. Among our 3227 study patients, 1063 patients

received comfort care measures (33.1%) and 2164 patients did not



Table 1 – Patient and Hospitalization Characteristics of COVID-19 Patients Who Died During Primary Hospital-
ization Who Did and Not Receive CPR (Non-Propensity Score Matched and Propensity Score Matched). Chronic
Pulmonary Disease does not include Asthma. * Indicates a variable used for propensity matching. SD: standard
deviation, y: years.

Non-Propensity Matched (n = 3227) Propensity Matched (n = 490)

CPR

(n = 317)

No CPR

(n = 2910)

p-value CPR

(n = 245)

No CPR

(n = 245)

p-value

Demographics Demographics

Age, mean ± SD, y* 64.3 ± 14 71.0 ± 13 < 0.0001 *Age, mean ± SD, y* 65.6 ± 13 65.9.0 ± 13 0.7657

Sex *Sex

Male 206 (65.0%)1751 (61.2%) 0.1915 Male 163 (66.5%)170 (69.4%) 0.4980

Female 111 (35.0%)1109 (38.8%) Female 82 (33.5%) 75 (30.6%)

Race *Race

Black 125 (39.4%)711 (24.4%) <0.0001 Black 84 (34.3%) 89 (36.3%) 0.6006

White 157 (49.5%)1768 (60.8%) White 129 (52.7%)131 (53.5%)

Other 35 (11.0%) 431 (14.8%) Other 32 (13.1%) 25 (10.2%)

Comorbidities Comorbidities

Hypertension 222 (70.0%)1784 (61.3%) 0.0024 *Hypertension 174 (71.0%)166 (67.8%) 0.4329

Diabetes 161 (50.8%)1158 (39.8%) 0.0002 *Diabetes 124 (50.6%)115 (46.9%) 0.4160

Chronic Pulmonary Disease 53 (16.7%) 605 (20.8%) 0.0876 *Chronic Pulmonary Disease 33 (13.5%) 33 (13.5%) >0.9999

Congestive Heart Failure 47 (14.8%) 472 (16.2%) 0.5213 *Congestive Heart Failure 29 (11.8%) 20 (8.2%) 0.1753

Chronic Kidney Disease 67 (21.1%) 640 (22.0%) 0.7260 *Chronic Kidney Disease 40 (16.3%) 31 (12.7 %) 0.2481

Dialysis-Dependent Kidney

Failure

23 (7.3%) 118 (4.1%) 0.0081 Dialysis-Dependent Kidney

Failure

14 (5.7%) 12 (4.9%) 0.6869

Stroke 30 (9.5%) 395 (13.6%) 0.0399 Stroke 24 (9.8%) 28 (11.4%) 0.5574

Cancer 22 (6.9%) 337 (11.6%) 0.0126 *Cancer 14 (5.7%) 8 (3.3%) 0.1906

Outcomes Outcomes

Palliative Care Consultation 63 (19.9%) 564 (19.4%) 0.8334 Palliative Care Consultation 45 (18.4%) 53 (21.6%) 0.3663
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(67.1%). Patients who received comfort care at the EOL were signif-

icantly more likely to have received palliative care consultation

(43.4% vs. 7.7%, p < 0.0001). There was no significant difference

in the age or sex distribution between the groups of patients who

did and did not receive comfort care measures. There were signifi-

cant differences in racial distribution between the comfort care and

non-comfort care groups, with a smaller proportion of White patients

in the comfort care group compared to the non-comfort care group.

Patients who received comfort care measures were also significantly

more likely to have pre-hospitalization hypertension, diabetes, stroke

or cancer than those who did not.

Comfort care (propensity matched comparisons)

There were 1,790 patients in the study cohort who were analyzed

after using propensity score matching. Propensity score matching

was utilized to achieve one to one matching between the group of

patients who received comfort care measures and the group of

patients who that did not receive comfort care measures. As with

the non-propensity score matched cohort, patients who received

comfort care at the EOL were significantly more likely to have

received palliative care consultation. (Table 2; 43.2% of the patients

(387/895) who received comfort care at the EOL received a palliative

care consultation versus 8.5% (76/895) in the non-comfort care

group; p < 0.0001).

Discussion

Our analysis of data submitted to the VIRUS COVID-19 Registry by

US centers found that palliative care consultation does not reduce
the incidence of CPR performed at the EOL. Previous studies

reported the association between palliative consultation and reduced

frequency of CPR.8,9,12,13 These studies have tended to be single-

center studies focused on a specific subset of patients or have been

systematic reviews comparing heterogenous study designs and

interventions. Our study provides evidence against this association

using a large, multi-center cohort and standardized data collection.

Our study also confirmed the association between palliative care

service consultation and a higher incidence of comfort care initiation,

which has been previously reported in other critically ill medical

cohorts, but not in hospitalized patients with COVID-19.10,24 Comfort

care is widely accepted as an alternative to aggressive therapies in

critically ill patients. While most physicians are well equipped to dis-

cuss life-sustaining treatments for critical illnesses, alternatives to

these treatments, including comfort-oriented options, are less fre-

quently discussed.25 Palliative care physicians are trained to ascer-

tain the patient’s goals and create a comfort care plan that align

these goals with the expected prognosis and treatments that are pro-

vided. A comfort care plan is individualized to each patient and may

include a time-limited trial of medical treatments or may focus entirely

on the alleviation of distressing symptoms. Implementation of com-

fort care plans has been associated with better patient and family

satisfaction as well as significantly lower health care costs.24,26

Propensity matching was used to ensure that patients did not

receive comfort care because of decisions made prior to their hospi-

talization with COVID-19. The variables used in the propensity model

included demographics as well as severe comorbidities – congestive

heart failure, non-asthmatic chronic pulmonary disease, dialysis-

dependent kidney failure and cancer. We also ensured that the

groups were matched for patients with two or more of the above



Table 2 – Patient and Hospitalization Characteristics of COVID-19 Patients Who Died During Primary Hospital-
ization Who Did and Not Receive Comfort Care (Non-Propensity Score Matched and Propensity Score Matched).
Chronic Pulmonary Disease does not include Asthma. * Indicates a variable used for propensity matching; SD:
standard deviation, y: years, CHF: Congestive Heart Failure, CPD: Chronic Pulmonary Disease, ESRD: Dialysis-
Dependent Kidney Failure.

Non-Propensity Matched (n = 3227) Propensity Matched (n = 1790)

Comfort Care

(n = 1063)

No Comfort Care

(n = 2164)

p-value Comfort Care

(n = 895)

No Comfort Care

(n = 895)

p-value

Demographics Demographics

Age, mean ± SD, y* 70.7 ± 12 70.1 ± 14 0.2133 *Age, mean ± SD, y* 70.7 ± 12 70.5 ± 12 0.6301

Sex *Sex

Male 652 (61.4%) 1305 (61.7%) 0.8661 Male 552 (61.7%) 575 (64.3%) 0.2603

Female 410 (38.6%) 810 (38.3%) Female 343 (38.3%) 320 (35.8%)

Race *Race

Black 282(26.5%) 554 (25.6%) <0.0001 Black 217 (24.3%) 226 (25.3%) 0.7152

White 586 (55.1%) 1339 (61.9%) White 530 (59.2%) 513 (57.3%)

Other 195 (18.3%) 271 (12.5%) Other 148 (16.5%) 156 (17.4%)

Comorbidities Comorbidities

Hypertension 755 (71.0%) 1251 (57.8%) <0.0001 Hypertension 627 (70.1%) 528 (59.0%) <0.0001

Diabetes 505 (47.5%) 814 (37.6%) <0.0001 Diabetes 418 (46.7%) 349 (39.0%) 0.0010

Chronic Pulmonary

Disease

230 (21.6%) 428 (19.8%) 0.2181 *Chronic Pulmonary

Disease

170 (19.0%) 156 (17.4%) 0.3912

Congestive Heart

Failure

173 (16.3%) 346 (16.0%) 0.8355 *Congestive Heart

Failure

121 (13.5%) 102 (11.4%) 0.1739

Chronic Kidney Disease248 (23.3%) 459 (21.2%) 0.1713 Chronic Kidney Disease198 (22.1%) 159 (17.8%) 0.0211

Dialysis-Dependent

Kidney Failure

43 (4.1%) 98 (4.5%) 0.5277 *Dialysis-Dependent

Kidney Failure

20 (2.2%) 19 (2.1%) 0.8714

Stroke 166 (15.6%) 259 (12.0%) 0.0040 Stroke 132 (14.8%) 95 (10.6%) 0.0086

Cancer 136 (12.8%) 223 (10.3%) 0.0346 *Cancer 92 (10.3%) 75 (8.7%) 0.1671

� 2 of CHF, CPD,

Cancer, Dialysis

143 (13.5%) 256 (11.8%) 0.1882 *� 2 of CHF, CPD,

Cancer, ESRD

94 (10.5%) 78 (8.7%) 0.1994

Outcomes Outcomes

Palliative Care

Consultation

461 (43.4%) 166 (7.7%) <0.0001 Palliative Care

Consultation

387 (43.2%) 76 (8.5%) <0.0001
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comorbidities, as these patients may be more likely to have consid-

ered comfort care options prior to admission.

Our study revealed racial differences in the provision of CPR,

with black patients comprising a higher proportion of the CPR group

than the no-CPR group. While racial differences in care was not the

focus of this study, this finding is consistent with previous epidemio-

logic studies27–29 and may be explained by lower rates of DNR

orders30,31 and greater utilization of life-sustaining treatments32 by

black patients. While these discrepancies maybe explained at least

partially by socioeconomic, cultural and religious differences, studies

have also shown that black patients are also less likely to receive full

prognostic information when discussing end-of-life care from physi-

cians.33,34 These findings suggest the need for future studies that

are designed to clearly determine the causes and consequences of

racial differences in CPR provision.

Strengths and limitations

Our study’s greatest strength is its large, multi-center dataset con-

taining end-of-life outcomes in deceased COVID-19 patients. The

data available in the registry was collected in real time throughout

the pandemic, contributing to its credibility. Our large sample size

allowed us to exclude patients who had a do-not-resuscitate code

status at the time of hospital admission as well as those who died
within 24 hours of hospital admission. The latter criteria were used

because we wanted to ensure that our included patients had a rea-

sonable chance of receiving a palliative care consultation after hos-

pital admission. Because the VIRUS COVID-19 registry captured

detailed information on resource shortages which were common dur-

ing the pandemic, we were able to exclude patients admitted to hos-

pitals while they were experiencing shortages in beds, PPE, medical

personnel, or ventilators. This is because ethical guidelines pub-

lished during the pandemic recommended that resource constraints

should be taken into consideration when discussing EOL decisions

with patients and against the provision of CPR when PPE, ventila-

tors, and critical care beds are unavailable.35,36

Our study was limited by the data that was available in the VIRUS

COVID-19 registry. Data regarding whether patients received pallia-

tive care consultation and data for the study’s outcomes of whether

CPR was performed and whether comfort care was provided was

only collected for patients who died during primary hospitalization.

As a result, we could not evaluate the impact of palliative care con-

sultation on patients who were discharged alive from the hospital and

received palliative therapies at home, such as home hospice. The

registry also did not collect information on whether patients were dis-

charged to in-patient hospice. Because the registry did not prioritize

the collection of the timing of palliative care consultation, we were
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unable to analyze the impact of palliative care timing and frequency

on our outcomes of interest. Another limitation of our study was that

the comfort care outcome was not explicitly defined by the registry

and left to the interpretation of the clinical site providing the data.

This is particularly important because there are no universally

accepted definitions for the provision of comfort care.

In conclusion, while our study did not find a significant association

between palliative care team consultation and implementation of

CPR, our study did find a strong association between palliative care

consultation and implementation of comfort care measures.

Palliative care consultation in patients hospitalized with COVID-19

appears to increase implementation of individualized comfort care

measures in hospitalized COVID-19 patients who died during

primary hospitalization for severe COVID-19 infection.
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