
INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has 

caused global excess mortality [1]. In addition to quantitative 

changes, social distancing and hospital policies such as visitor 

restrictions have left seriously ill patients isolated, even dur-

ing the end of life (EOL) [2], leading to qualitative changes 

in EOL care. This problem is not entirely specific to the CO-

VID-19 pandemic, as healthcare systems have been radically 

overwhelmed in previous epidemics and pandemics of severe 

acute respiratory syndrome, Ebola virus, and human influenza 

virus [3,4]. During these events, people face severe challenges, 
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including difficulty in accessing care services, isolation, dis-

rupted connectedness and dehumanization of care, and bar-

riers to EOL care discussions [4,5]. Meanwhile, the role of 

high-quality palliative and EOL care has been emphasized in 

response to the pandemic crisis [4,6].

Cancer patients constitute a vulnerable population during a 

pandemic because they are both at high risk of infection and 

affected by the disruption of continuity of cancer care [7]. 

During the EOL, they often discuss their preferred place of 

care or death, as well as their preferences for medical care near 

the EOL, via advance care planning. Cancer patients can also 

use hospice and palliative care services when approaching their 

terminal state. However, most cancer patients still die in non-

hospice facilities, such as acute care hospitals, as the hospice 

enrollment rate of cancer patients in Korea was only 23% in 

2020 [8].

Recent studies have reported that during the COVID-19 

pandemic, patients have tended to be admitted to the inpatient 

hospice ward less or with very late timing [9,10]. People also 

tended to die home more frequently during the pandemic than 

before [11]. However, limited research has investigated the 

impact of the COVID-19 pandemic on EOL care, especially 

regarding symptom management and the receipt of medical 

procedures at the EOL for cancer patients in hospital settings. 

The specific site of in-hospital death for cancer patients who 

die in hospitals is also of interest. Therefore, this study exam-

ined the changes in EOL care during the COVID-19 pandemic 

for patients with cancer who died in an acute care-based ter-

tiary hospital.

METHODS

1. Design

We performed a single-center, retrospective cohort study to 

compare EOL care regarding symptom control and comfort 

care in an imminently dying state, preparation for death, place 

of death, and aggressive care in the last months between the 

pre-COVID-19 and during-COVID-19 periods in patients 

with cancer who died in an acute care-based tertiary hospital.

2. Subjects

The subjects of this study were adult cancer patients who 

died at Seoul National University Hospital between January 

1, 2019, and December 31, 2020. The palliative care services 

at this tertiary hospital comprise an outpatient palliative care 

clinic and an inpatient consultation-based palliative care team; 

however, there is no inpatient hospice-palliative care unit. A 

cancer patient was defined as a patient with a confirmed di-

agnosis as per the International Classification of Diseases, 10th 

Revision codes (C00-90, D45–D48), visited outpatient clin-

ics three or more times, or visited the emergency room (ER), 

or was hospitalized more than once. Among the 1,531 cancer 

patients who died during these periods, 1,456 patients were 

finally included in the analysis after we excluded the records 

of 53 patients younger than 19 years of age and 22 patients 

with insufficient information about their cancer diagnosis and 

treatment in the electronic medical records: 752 (51.6%) in 

2019 and 704 (48.4%) in 2020 (Figure 1).

3. Tools

We defined 2019 as the “pre-COVID-19 period” and 2020 

as the “during-COVID-19 period.” A literature review of 

factors that are considered to be important at the EOL was 

performed [12,13]. Among the significant items (e.g., symptom 

management, communication, and relationships with loved 

ones), we chose items that could be retrospectively reviewed 

Figure 1. Enrollment of study participants.

Deaths at Seoul National University Hospital
(Jan 2019~Dec 2020)

(n=2,348)

Deaths of cancer patients
(n=1,531)

Deaths of adult cancer patients (>19 years)
(n=1,478)

Deaths of adult cancer patients
included in this analysis

(n=1,456)

Non-cancer diagnosis (n=817)

Age under 19 years (n=53)

Insufficient information in EMR (n=22)
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from medical records and organized the following four do-

mains to assess EOL care: symptom control and comfort care 

in an imminently dying state, preparation for death, place of 

death, and aggressive care in the last month.

Symptom control and comfort care in an imminently dy-

ing state included managing the patient’s discomfort (pain [a 

numeric rating scale of 5 points or higher] resting dyspnea, 

and agitation or delirium) and medical procedures (labora-

tory tests, imaging tests, continuous monitoring of vital signs, 

inotrope or vasopressor use, and transfusion) in an imminently 

dying state. As the patients who die in the ER usually have 

shorter stays than those in the general ward (GW) or intensive 

care unit (ICU), we investigated the discomfort and medical 

procedures within 24 hours before death for the former and 

within 72 hours before death for the latter. Distressing symp-

toms were assessed as positive when they persisted for two 

consecutive days based on the daily medical and nursing as-

sessment records.

The second domain, preparation for death, included consul-

tation with the inpatient palliative care team and the presence 

of an advance statement. In Korea, since the enforcement of 

the Life-Sustaining Treatment Decisions Act in February 2018 

[14], advance directives (form 6) or a life-sustaining treatment 

plan (form 1) can be acknowledged as a legal document for a 

patient’s advance statement.

The place of death included the location of death in the hos-

pital (GW, ICU, or ER) and death in a single-patient room. 

Finally, regarding aggressive care in the last month of life, we 

assessed the receipt of cardiopulmonary resuscitation, me-

chanical ventilation, renal replacement therapy, ICU admis-

sion, ER visits, and the last dose of chemotherapy in the last 

month before death.

4. Data collection

The study protocol was reviewed and approved by the insti-

tutional review board of the Seoul National University Hos-

pital (no. H-2010-121-1166). The study was conducted in 

accordance with the Principles of the Declaration of Helsinki. 

The requirement for informed consent was waived for all par-

ticipants in the study due to its retrospective nature.

We obtained clinical data on patients’ final admission or 

hospital visit by reviewing the electronic medical records and 

using the data retrieval system of the Seoul National University 

Hospital. The database of the National Agency for Manage-

ment of Life-Sustaining Treatment was used to identify the 

presence of advance directives or a life-sustaining treatment 

plan [14,15].

5. Data analysis

For this study, we used descriptive data, such as the median 

and range of values and the number of patients (expressed as 

a percentage) to illustrate the demographics and clinical char-

acteristics of the patients. To compare data between 2019 and 

2020, we applied the Student t-test for continuous variables 

and the chi-square test for categorical variables. The Mann–

Whitney U test and the Fisher exact test were performed as 

non-parametric tests for continuous and categorical variables, 

respectively. A subgroup analysis of the death site was per-

formed. Statistical significance was set at P<0.05. Statistical 

analyses were performed using STATA ver. 12.0 (StataCorp 

LP, College Station, TX, USA).

RESULTS

Table 1 shows the sociodemographic and clinical character-

istics of the patients with cancer who died in 2019 and 2020. 

The median age was 67 years (range, 59~75 years), and 62.5% 

of the patients were men. The top three cancer types were 

hepatobiliary-pancreatic cancer (30.7%), lung and intratho-

racic cancer (17.8%), and hematologic neoplasms (17.3%). 

Among the patients, the number of foreigners without insur-

ance significantly decreased in 2020 compared to 2019. Most 

of the participants had recurrent or metastatic disease (80.4%) 

and were treated in the medical department (71.8%); both of 

these percentages decreased significantly in 2020 compared 

to 2019. The median length of hospital stay was 13 days (in-

terquartile range, 4~28 days) in all patients, which remained 

constant between 2019 and 2020. However, the length of hos-

pital stay in the ICU and ER was significantly longer in 2020 

than in 2019 (P=0.011 and P=0.036, respectively).

1. Domains of EOL care

The details of the four domains of EOL care (symptom con-

trol and comfort care in an imminently dying state, prepara-
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tion for death, place of death, and aggressive care in the last 

month) for the participants in 2019 and 2020 are described in 

Table 2.

Regarding symptom control and comfort care in an im-

minently dying state, 32.6% of the patients experienced pain 

at the EOL, and this proportion significantly decreased from 

35.4% in 2019 to 29.7% in 2020 (P=0.021). Contrastingly, the 

number of patients who had agitation or delirium in an immi-

Table 1. Sociodemographic and Clinical Characteristics of Cancer Patients Who Died in 2019 and Those Who Died in 2020 (N=1,456).

Characteristics
Total

2019  
(n=752)

2020  
(n=704) P†

n (median) % (IQR‡) n (median) % (IQR) n (median) % (IQR)

Age (yr) 67 59~75 67 58~74 67 59~75 0.346

   ≥60 1057 72.6 534 71.0 523 74.3 0.161

   ＜60 399 27.4 218 29.0 181 25.7

Sex

   Male 910 62.5 468 62.2 442 62.8 0.828

   Female 546 37.5 284 37.8 262 37.2

Insurance

   National insurance 1358 93.3 692 92.0 666 94.6 ＜0.001

   Medical aid 59 4.1 26 3.5 33 4.7

   Foreigner (no insurance) 39 2.6 34 4.5 5 0.7

Residence

   Metropolitan 943 64.8 500 66.5 443 62.9 0.155

   Non-metropolitan 513 35.2 252 33.5 261 37.1

Cancer subtypes

   Lip, oral cavity, and pharynx 31 2.1 25 3.3 6 0.9 0.016

   Gastrointestinal 168 11.5 79 10.5 89 12.6

   Hepatobiliary-pancreas 447 30.7 223 29.7 224 31.8

   Lung and intrathoracic 259 17.8 140 18.6 119 16.9

   Bone and soft tissue 45 3.1 23 3.1 22 3.1

   Breast 77 5.3 49 6.5 28 4.0

   Gynecological 51 3.5 22 2.9 29 4.1

   Genitourinary 68 4.7 35 4.7 33 4.7

   Hematological 252 17.3 123 16.4 129 18.3

   Other* 58 4.0 33 4.4 25 3.6

Disease status at death

   Recurrent or metastatic disease 1170 80.4 620 82.5 550 78.1 0.038

   Non-metastatic disease 286 19.7 132 17.5 154 21.9

Medical division

   Medical department 1045 71.8 566 75.3 479 68.5 0.006

   Surgical department 135 9.2 57 7.6 78 11.1

   Emergency medicine 276 19.0 129 17.1 147 20.9

Length of hospital stay (last hospital visit)

   Overall 13 4~28 13 4~27.5 13 4~28 0.784

   General ward 16 8~31 15 7~31 17 8~31 0.224

   ICU 12 3~28 10 2~24 17 4~35 0.011

   ER 1 0~1 0 0~1 1 0~1 0.036

*“Other” includes malignant neoplasms of the skin (C43, C44), central nervous system (C69~C72), endocrine glands (C73~C75), and metastatic or unknown 
origin (C76~C80).
†The Student t-test was used for continuous variables and the chi-square test for categorical variables. The Mann-Whitney U test and the Fisher exact test were 
performed as non-parametric tests for continuous and categorical variables, respectively.
‡IQR indicates the difference between the 75th and 25th percentiles of the data (the lower quartile-the upper quartile).
IQR: interquartile range, ICU: intensive care unit, ER: emergency room.
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nently dying state significantly increased from 10.9% in 2019 

to 17.2% in 2020 (P=0.001). Inotropes/vasopressors were uti-

lized in 55.6% of the patients, and this proportion significantly 

increased in 2020 compared to 2019 (from 52.3% to 59.2%).

For the second domain, preparation for death, both palliative 

care consultation and documentation of an advance statement 

showed an increasing trend in 2020 compared to 2019 (44.6% 

to 50.1% for palliative care consultation; 34.4% to 39.4% for 

documentation of an advance statement), although statistical 

significance was not observed for the latter change.

The place of death changed significantly during the pan-

demic. While the number of patients who died either in the 

GW or ICU decreased, the proportion of ER deaths doubled in 

2020 compared to 2019 (7.1% to 14.1%), with a statistically 

significant difference (P<0.001). Among the patients who died 

in the GW, there was no significant difference in the mortality 

rate between single-patient rooms and multi-patient rooms 

(P=0.646).

Regarding aggressive care in the last month, cardiopul-

monary resuscitation was performed in 14.4% of the overall 

population, with an increasing trend from 2019 to 2020 (12.5% 

in 2019 and 16.3% in 2020; P=0.037). The proportion of pa-

tients who received chemotherapy in the last month of life de-

creased from 38.0% in 2019 to 32.5% in 2020 (P=0.028). The 

receipt of mechanical ventilation, renal replacement therapy, 

ICU admission, and ER visits did not differ between 2019 and 

2020. 

2. EOL care by the site of death

We compared the attributes of EOL care—agitation or de-

Table 2. Domains of End of Life Care (N=1,456).

Domains and items
Total

2019  
(n=752)

2020  
(n=704) P*

n % n % n %

Symptom control and comfort care in an imminently dying state

   Pain 475 32.6 266 35.4 209 29.7 0.021

   Resting dyspnea 558 38.3 286 38.0 272 38.6 0.813

   Agitation or delirium 203 13.9 82 10.9 121 17.2 0.001

   Laboratory tests 1326 91.1 687 91.4 639 90.8 0.694

   Imaging tests 1014 69.6 538 71.5 476 67.6 0.103

   Continuous monitoring of vital signs 1219 83.7 631 83.9 588 83.5 0.842

   Inotropes/vasopressors 810 55.6 393 52.23 417 59.2 0.007

   Transfusion 541 37.17 291 38.7 250 35.5 0.209

Preparation for death

   Palliative care consultation 688 47.3 335 44.6 353 50.1 0.033

   Advance statements 536 36.8 259 34.4 277 39.4 0.052

Place of death

   General ward 949 65.2 501 66.6 448 63.6 ＜0.001

      Single-patient room 355 37.4 184 36.7 171 38.2 0.646

      Multiple-patient room 594 62.6 317 63.3 277 61.8

   ICU 355 24.4 198 26.3 157 22.3

   ER 152 10.4 53 7.1 99 14.1

Aggressive care in the last month

   Cardiopulmonary resuscitation 209 14.4 94 12.5 115 16.3 0.037

   Mechanical ventilation 371 25.5 187 24.9 184 26.1 0.579

   Renal replacement therapy 246 16.9 139 18.5 107 15.2 0.095

   ICU admission 491 33.7 261 34.7 230 32.7 0.411

   ER visit 911 62.6 473 62.9 438 62.2 0.788

   Last dose of chemotherapy 515 35.4 286 38.0 229 32.5 0.028

*The Student t-test was used for continuous variables and the chi-square test for categorical variables. The Mann-Whitney U test and the Fisher exact test were 
performed as non-parametric tests for continuous and categorical variables, respectively.
ICU: intensive care unit, ER: emergency room.
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lirium in an imminently dying state, receipt of inotropes/

vasopressors in an imminently dying state, and receipt of 

cardiopulmonary resuscitation in the last month—that were 

significantly different between 2019 and 2020, by the site of 

death, grouped into four categories (GW-single, GW-multi-

ple, ICU, and ER) (Figure 2). The number of patients who had 

agitation or delirium in an imminently dying state increased 

from 2019 to 2020, and the GW-multiple group (16.1% in 

2019 to 25.6% in 2020; P=0.004) and ICU group (2.0% in 

2019 to 10.2% in 2020; P=0.001) showed statistically signifi-

cant differences that were larger than those in the other groups 

(Figure 2A). Similarly, the proportion of patients who received 

inotropes/vasopressors close to their death increased more in 

the GW-multiple group (41.3% in 2019 to 53.1% in 2020; 

P=0.004) and ICU group (80.8% in 2019 to 88.5% in 2020; 

P=0.047) than in the other groups (Figure 2B). The propor-

tion of patients who received cardiopulmonary resuscitation in 

the month of death significantly increased in the GW-multiple 

group (4.7% in 2019 to 8.7% in 2020; P=0.039). In the ICU 

group, the cardiopulmonary resuscitation rate slightly in-

creased in 2020 (28.3%) compared to 2019 (36.9%), although 

the difference was not statistically significant (P=0.083) (Figure 

2C).

DISCUSSION

This retrospective cohort study demonstrates that cancer 

patients who died in a tertiary hospital experienced several 

problems at the EOL during the COVID-19 pandemic. We 

found significant increases in the proportion of patients who 

Figure 2. Comparisons of end-of-life care 
between 2019 and 2020 by the site of death. 
(A) Agitation or delirium in an imminently 
dying state. (B) The receipt of inotropes/va-
sopressors in an imminently dying state. (C) 
The receipt of cardiopulmonary resuscitation 
in the last month. *P＜0.05. “General ward-
single” refers to single-patient rooms in the 
general ward, while “General ward-multiple” 
refers to multiple-patient rooms. 
ICU: intensive care unit, ER: emergency room.
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experienced agitation or delirium in an imminently dying state, 

as well as higher frequencies of aggressive care, such as the use 

of inotropes/vasopressors in an imminently dying state and 

cardiopulmonary resuscitation within the last month of life in 

2020 compared to 2019. We also found that deaths of cancer 

patients in the ER doubled in 2020 compared to 2019.

The increase in agitation or delirium in an imminently dying 

state during the pandemic in our study, which may indicate 

terminal delirium, is in line with results from a few studies of 

patients with COVID-19 or critically ill patients [16-18]. The 

ability of the virus to penetrate the central nervous system and 

influence neurons may make patients with COVID-19 sus-

ceptible to delirium [16]. Furthermore, complex factors such 

as functional impairment, polypharmacy, dehydration, elec-

trolyte imbalances, and immobilization are generally known to 

be associated with the risk of delirium in hospitalized patients 

regardless of COVID-19 status [19,20]. Although evidence is 

insufficient regarding whether restricting visitors in hospitalized 

patients may influence the risk of delirium, a review suggested 

that cognitive dysfunction and other neuropsychiatric changes 

may be associated with social isolation due to the COVID-19 

pandemic [21]. Furthermore, hospital policies isolating patients 

are the opposite of family-involved reorientation interventions 

to prevent delirium [22]. We cautiously speculate that the ab-

sence of loved ones beside the patient may be a factor associ-

ated with terminal restlessness.

Surprisingly, we observed an increase in the use of inotropes/

vasopressors and cardiopulmonary resuscitation in 2020 com-

pared to 2019, although the proportions of patients who re-

ceived other life-sustaining treatments were not elevated. The 

increase in these aggressive measures near death might have 

been due to increased clinical uncertainty and difficulty in early 

and detailed advance care planning, including the implemen-

tation of specific medical procedures, during the COVID-19 

pandemic [23,24]. We also found that the increase in these 

measures was more evident in places where visitor restric-

tions are usually stricter, potentially making communication 

between the patient and family more difficult than in other 

places. However, further studies should confirm this possible 

association.

The finding of increased ER mortality among cancer patients 

who died in the hospital can be considered a significant con-

tribution of our study. This result is consistent with data from 

another Korean study, which showed that disease-related 

deaths in the ER increased during the COVID-19 pandemic 

[25]. We cautiously hypothesize two scenarios to explain the 

reason for the rise in ER deaths in cancer patients during the 

pandemic. First, cancer patients might not want to be hospi-

talized and might want to avoid the hospital as much as pos-

sible [26] due to the strict visitor restrictions in the hospital 

setting [27]. Other studies reporting an increase in the number 

of people who died at home in the United Kingdom [11] or 

constant mortality in home hospice rather than decreased 

mortality in inpatient hospice care in Taiwan [10] may support 

this hypothesis. Similarly, an Australian study showed that an 

increased number of deaths was observed within 24 hours of 

admission to the palliative care unit during the pandemic [9]. 

Second, terminal cancer patients might remain in the ER much 

longer due to difficulties in transferring them to other hospi-

tals, thus, eventually dying in the ER. Similar to the national 

data in Korea [28], we observed longer ER stays in 2020 than 

in 2019. In any case, the ER is not an adequate or preferred 

place of death for cancer patients, as care in the ER usually 

focuses on resuscitation without established guidelines for EOL 

care. Moreover, as the ER is an important and scarce resource 

during the pandemic, allocation issues for terminally dying 

cancer patients in the ER are of major concern.

We can make suggestions for high-quality EOL care based 

on past experiences of palliative care in response to other 

epidemics and pandemics. For early and detailed advance 

care planning, using telemedicine based on information com-

munication technology can bridge the physical gap between 

patients, family members, and healthcare providers [6]. The 

ongoing pandemic has raised uncertainty in clinical settings in 

many ways. Therefore, goal-of-care discussions and commu-

nication about the implementation of medical procedures at 

the EOL, including suddenly deteriorating situations without 

the family’s presence beside the patient, may help the patient 

avoid unnecessary and futile procedures, such as inotrope/

vasopressor use or cardiopulmonary resuscitation [2,24]. The 

enhancement of home-based and transitional care can also be 

considered as an alternative for patients who remain at home 

at the EOL to prevent avoidable ER visits [10]. 

Our study also has some limitations. First, the findings from 
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this single-center study cannot be generalized to all dying 

cancer patients in other tertiary hospitals. Second, due to the 

nature of Seoul National University Hospital, which focuses 

on acute medical care and does not have an inpatient hospice 

ward, the issues related to EOL care identified in this study 

may be more prominent than those experienced by patients 

who prepare for dying and death in a hospice facility. Third, 

we only investigated agitation or delirium based on patients’ 

medical records, not using a systematic diagnosis of delirium; 

the resultant exclusion of some subtypes, such as hypoactive 

delirium, may have underestimated the prevalence of terminal 

delirium. Fourth, we included both deaths in the GW/ICU and 

ER, which may show different patterns of medical care utili-

zation and having EOL discussions. Regardless, the increase in 

deaths in the ER during the COVID-19 pandemic is an im-

portant finding. Finally, owing to its retrospective nature based 

on a review of medical records, the context of the specific EOL 

discussions and the presence of family members could not be 

verified, although these factors may be crucial for assessing the 

quality of EOL care. Further prospective studies investigating 

the quality of EOL care by physicians or bereaved families are 

needed to obtain an in-depth understanding of the topic.

In conclusion, our study indicates that cancer patients who 

died in a tertiary hospital experienced various symptoms and 

underwent aggressive procedures during their EOL without a 

beloved family member by their side, even in the ER. Careful 

discussions of the implementation of medical care at the EOL 

and the preferred place of death should be held in advance in 

order to achieve the goal of high-quality EOL care through 

early and detailed advanced care planning, even in contact-

restricted situations [29], thereby helping prevent the deterio-

ration of EOL care for these patients in hospitals during the 

pandemic.
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