
Vol.:(0123456789)1 3

https://doi.org/10.1007/s00520-021-06525-x

ORIGINAL ARTICLE

Frequency and characteristics of advanced cancer patients 
with COVID + ve status among inpatient supportive care consults 
during the pandemic: experience from a tertiary cancer center

Sriram Yennurajalingam1 · Zhanni Lu1 · Minxing Chen2 · Eduardo Bruera1

Received: 31 March 2021 / Accepted: 29 August 2021 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2021

Abstract
Purpose  There is limited literature available regards the frequency and characteristics of COVID-19 + ve status among 
advanced cancer patients referred to an inpatient supportive care consultation(PC) at a tertiary cancer center. Our study 
aimed to determine the frequency and characteristics of COVID-19 + ve cancer patients seen by PC.
Methods  Advanced cancer patients seen as a consult by PC between June 15 and September 25, 2020, at MD Ander-
son Cancer Center were eligible for the study. We evaluated the patient demographics, clinical characteristics including 
symptoms(ESAS), delirium(MDAS), COVID + status prior to, and after PC referral(converters), and type of PC delivery(in 
person or virtual care).
Results  Sixty-six out of 1380 (4.8%) PC consults were COVID-19 + ve: 42 prior to PC (79%), and 14 (21%) were COVID-
19 + ve after the PC (converters). COVID-19 + PC patients had lower depression (P = .035), spiritual distress (P = .003), 
and were more seen frequently virtually (P < 0.001). There was no significant difference between COVID-19-ve patients 
and converters. Converters had higher symptom distress (P = 0.007), lower delirium (P = 0.014), and were referred earlier 
(P = .011) compared to COVID + PC patients diagnosed prior to PC consult. Overall, patients seen virtually compared in-
person by PC were younger (P = 0.02) and had lower delirium (P = 0.007).
Conclusion  The burden of COVID-19 + status among patients referred to PC was low. COVID-19 + ve patients had more 
frequent virtual visits, lower depression, and spiritual distress scores. Patient seen virtually were significantly younger and 
had lower delirium. During a new pandemic, universal virtual care might be emphasized especially at initial encounters after 
admission and further research is needed on the potential efficacy of this intervention.
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Introduction

Coronavirus SARS-COV2 (COVID-19) pandemic started 
in Wuhan, Hubei Province of the People’s Republic of 
China, around December 2019, and has since overwhelmed 
health care across the world [1, 2]. Globally, palliative care 
due to holistic approach has been an essential component 

of universal health care [3]. COVID-19 pandemic further 
emphasized the role of palliative care as an essential ser-
vice in cancer patients. Optimal management of patients’ 
distressing symptoms, clinical uncertainties, complex 
decision-making, and strengthening care provided to the 
family caregivers thereby improving patients’ quality of 
life are the key attributes of palliative practice that are very 
much needed during this difficult period [4]. Based on prior 
research by our team at MD Anderson Cancer Center, the 
term “supportive care” in contrast to “palliative care” is used 
to describe the service as it was associated with improved 
perception among patients and health care providers result-
ing in improved palliative care referrals [5, 6]. We therefore 
changed our palliative care service name at MD Anderson 
Center to “supportive care” since 2011 [5, 6]. The essen-
tial services provided within the purview of supportive care 
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service included pain and symptom management, facilitating 
communication, counseling, spiritual care, goals of care dis-
cussion, and end of life care. The pandemic had devastating 
effects among palliative care health care providers both in 
the hospital (outpatient and inpatient) and home settings. 
The negative effects included fear of infection to their family 
and themselves, significant limitations and logistics barri-
ers in terms of access to patients and caregivers, and per-
sonal hardships due to lack of social networking with family 
friends, workplace resulting in psychological distress, sleep 
disturbance, and worsening of chronic illness [7, 8]. There is 
limited published literature on the frequency COVID-19 + ve 
status among hospitalized inpatient supportive care refer-
rals seen at a tertiary cancer center during the pandemic, 
the characteristics of patients with and without COVID-
19 + ve status during the pandemic, and how they differed 
in terms of symptom distress when seen in person vs. virtu-
ally. There is also limited understanding of the patients who 
have converted to COVID-19 + ve after the inpatient sup-
portive care consultation (PC). This information would also 
help to characterize the cancer patients receiving palliative 
care during COVID-19, and thereby develop effective strate-
gies to provide effective care to all COVID-19 + , and non-
COVID-19 + patients by PC teams. This information would 
also be helpful for provision safe care by the PC team due 
to lack of availability of all personal protective precautions 
in a universal basis for the PC teams. Therefore, our study 
aimed to determine the frequency, and characteristics of 
COVID + ve patients seen by inpatient supportive care ser-
vice (PC). We also examined the demographics and clinical 
characteristics of those patients who were COVID-19 + ve 
prior to and after PC consults, and PC patients seen virtually 
and in-person (face-face) during the pandemic.

Methods

This study was approved by the institutional review board 
(IRB) of the University of Texas, MD Anderson Cancer 
Center, Houston, TX. The IRB waived the requirement for 
informed consent from all the patients reviewed in this ret-
rospective study.

Patients were eligible for this study if the advanced cancer 
patient was seen as a consult by the inpatient mobile sup-
portive care team (PC) between June 15 and September 25, 
2020, at the emergency room, clinical decision units, inpa-
tient floors, or intensive care units, at University of Texas 
MD Anderson Cancer Center. Patients referred to inpatient 
PC were included in the study because only a part of the 
patients referred to inpatient PC were able to be seen virtu-
ally in contrast to outpatient PC due to patient-related factors 
such as severity of symptom distress, delirium which are 
more severe in inpatient settings, and logistic issues such as 

limited access to patient caregivers to facilitate the virtual 
services due to strict visitation policy (see Appendix A).

In this retrospective review study, we reviewed the 
electronic medical records of the eligible advanced can-
cer patients seen by PC team. Demographics and patients’ 
clinical assessments that are routinely collected as a part of 
the patient’s clinical care were reviewed. The characteristics 
included age, gender, race/ethnicity, cancer type, insurance 
status, the Eastern Cooperative Oncology Group (ECOG) 
performance status, the Edmonton Symptom Assessment 
Scale (ESAS), Memorial Delirium Assessment Scale 
(MDAS), and the Cut Down, Annoyed, Guilty, Eye opener—
Adapted to Include Drugs (CAGE-AID) questionnaire.

ECOG was used to measure patients’ performance status. 
It is a validated 5-point scale (0 = fully active, able to carry 
all pre-disease performance without restriction to 5 = dead) 
[9].

ESAS is a validated instrument used to assess symptoms 
on a 0–10 numerical scale (0, no symptoms; 10, worst pos-
sible symptoms) in advanced cancer patients. Pain, fatigue, 
nausea, depression, anxiety, drowsiness, shortness of breath, 
appetite, feelings of well-being, sleep, financial distress, and 
spiritual pain were assessed using this instrument [10, 11]. 
Symptom distress score is defined as a composite score of 
the symptoms on the 9 ESAS symptoms (pain, fatigue, nau-
sea, depression, anxiety, drowsiness, shortness of breath, 
appetite, feelings of well-being) [11].

CAGE-AID is a 4-item questionnaire used to assess alco-
holism and illicit drug use [12]. A score of 2 or more is 
considered positive for alcoholism. CAGE-AID question-
naire was routinely administered in all patients seen by PC 
because prior studies by our team and others have found 
that CAGE-AID + ve patients tend to have high levels of 
symptoms distress and have a higher risk for non-medical 
opioid use [13, 14].

MDAS is a validated clinician rated 10-item severity rat-
ing scale assess delirium in advanced cancer patients [15]. 
Each item is scored from 0 to 3 depending on its intensity 
and frequency (possible range, 0–30). A score of 7 out of 30 
was associated with the diagnosis of delirium [16].

Inpatient supportive care consultation service

Referrals to PC consults were primarily from inpatient medi-
cal, surgery, and gynecology oncology services, with fewer 
referrals coming via admissions from our emergency center 
and outpatient’s clinics at MD Anderson. The reasons for 
consults included physical, psychosocial distress, family 
distress, goals of care discussion, or transition to end of life 
care. The patient is assessed routinely using a standardized 
checklist which includes the ESAS, CAGE questionnaire, 
and MDAS [17]. Patients with advanced cancer referred to 
inpatient PC have a high frequency of delirium, which is 
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often missed by the primary oncology team, and this may 
be due to the lack of routine screening of delirium using a 
validated tools [18]. Therefore, MDAS is a routinely done as 
part of PC consultation and follow-up care. The care follows 
a standardized management plan as per M. D. Anderson sup-
portive care standard of care guidelines [19]. A board-certi-
fied palliative care physician with a palliative care fellow or 
advance practice provider performs the consult. They request 
that the participation of the other appropriate members of 
the interdisciplinary team (psychologists, chaplaincy, phar-
macists, and social worker) is based on the individual needs 
of the patients and their families. The virtual PC service 
practiced during the pandemic had similar composition as 
the routine in-person PC visits with all members if the inter-
disciplinary team contributing to the virtual care of patients 
and their family. Referrals to the 12-bed dedicated support-
ive care unit were primarily through transfers from other 
oncology inpatient services, with fewer referrals coming via 
admissions from our emergency center and at MD Anderson. 
The admission criteria for the supportive care unit included 
the presence of severe physical and psychosocial distress 
and/or family distress among patients with advanced or ter-
minal disease. The criteria for inpatient palliative care unit 
admission were consistent with the criteria outlined in the 
guidelines on Supportive and Palliative care published by 
the European Society of Medical Oncology [20]. All patients 
met the acute care criteria required for hospitalization.

During the pandemic, our institution, as per the state, and 
the Center of disease and Prevention (CDC) guidelines have 
implemented various measures to control the spread includ-
ing isolation of COVID-19 + patients in separate floors, strict 
precautions including daily screening of employees and 
patients, COVID-19 + testing of all patients, limiting visi-
tation for patients family and friends, use of surgical face-
masks, face shields, and hand hygiene. During the first wave 
of the pandemic (2020), there was a delay (8–24 h) between 
the COVID-19 test which was administered in asymptomatic 
COVID-19-negative patients admitted to the hospital, and 
the results (see Appendix A—COVID-19 testing policy our 
institution). The PC providers were usually consulted at the 
time of admission or prior to admission in certain instances 
from emergency room or ambulatory centers of the hospital. 
The PC encounter that occurs during this time lag when the 
COVID-19 test results is still not known increases the risk 
of the PC providers of getting infected, spreading infections 
to fellow health care providers and other patients seen by 
PC providers who are COVID-19 negative later that day 
or day after. This is because PC providers were not pro-
vided all the PPE precautions provided in floors dedicated 
to COVID-19-positive patients (N-95 masks, gloves, face 
shields for eye protections, protective gowns) due limited 
supply. Attached in the Appendix A is the MD Anderson 
Cancer Center testing policy. In brief, MD Anderson uses a 

time plus symptom strategy for clearing infected patients and 
employees. Based on the state and CDC guidelines, COVID 
test was considered valid for 3 days for both outpatients and 
inpatients. In both outpatients as well as inpatients patients, 
COVID testing was repeated after 3 days in patients who had 
a negative COVID test if symptomatic, or in asymptomatic 
patients prior to their admission, surgeries, or some proce-
dures and treatments, including before radiation treatment, 
stem cell transplant, high-dose induction chemotherapy, and 
certain cellular therapy infusions. Additionally, PC service 
developed a “COVID-19 Tracking and Alert List” among the 
patient referred to PC with a goal to facilitate maintaining 
continuous care of COVID-19 patients by PC using virtual 
care as well as provide protection and care for the PC health 
care providers and all patients seen by PC safely during 
daily routine care. This also involved proactive testing, and 
quarantine of those PC providers who were infected. As an 
example, when the patients referred to PC were tested posi-
tive for COVID-19 after the PC consult (converters), the PC 
clinicians were advised to be tested for the COVID-19 for 
prevention of contagion, and personal care.

Statistical analysis

Patient demographics and clinical characteristics were 
summarized using descriptive statistics such as mean, 
standard deviation, frequency, and proportions. The fre-
quency and proportion of COVID-19 + ve PC patients, 
converters and COVID-19-ve PC patients, patients seen 
virtually, and seen in person (face-face) were estimated.

For sample size calculation, the primary outcome of 
interest was the ESAS symptom distress score, the sum 
of ESAS pain, dyspnea, appetite, nausea, fatigue, drowsi-
ness, anxiety, depression, and well-being item scores. A 
two group t test with a 0.050 two-sided significance level 
of 80% power was able to detect a difference in means of 
0.581, assuming that the common standard deviation is 
1.00, when the sample sizes in the two groups (converters, 
and COVID-19-ve PC patients) are 30 and 110, respec-
tively. This sample size calculation was performed using 
nQuery Advisor 7.0.

A random sample of COVID-19-ve, in person, and 
virtual PC patients were selected (n = 100) to compare 
COVID-19 + ve vs. COVID-19-ve PC patients, and in-per-
son vs. virtual PC patients. Two-sample t test was used to 
compare the continuous characteristics, and chi-squared/
Fisher exact test was used to compare the categorical char-
acteristics between groups. All computations were car-
ried out in SAS 9.4 (SAS Institute Inc., Cary, NC, USA, 
or Stata 15 (StataCorp. 2017. Stata Statistical Software: 
Release 15. College Station, TX: StataCorp LLC)).
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Table 1   Patient demographics 
and characteristics of inpatient 
supportive care patients who 
were COVID + and COVID-ve

Covariates Total COVID-ve COVID + ve

Gender (N, %) p-value*
Female 91 (55%) 56 (56%) 35 (53%) 0.71
Race (N, %)
White 106 (64%) 71 (71%) 35 (53%) 0.027
African American 35 (21%) 15 (15.0%) 20 (30%)
Asian 6 (3.6%) 5 (5.0%) 1 (1.5%)
Other 19 (11.4%) 9 (9.0%) 10 (15.2%)
Ethnicity (N, %)
Hispanic or Latino 40 (24.1%) 17 (17.0%) 23 (34.8%) 0.018
Not Hispanic or Latino 120 (72.3%) 80 (80.0%) 40 (60.6%)
Unknown 6 (3.6%) 3 (3.0%) 3 (4.5%)
Cancer diagnosis (N, %)
Breast 12 (7.2%) 4 (4.0%) 8 (12%) 0.033
Gastrointestinal 35 (22%) 24 (24.0%) 11 (16.7%)
Genitourinary 24 (14.5%) 15 (15.0%) 9 (13.6%)
Gynecological 21 (12.7%) 13 (13.0%) 8 (1%)
Head and neck 10 (6.0%) 5 (5.0%) 5 (7.6%)
Hematologic 38 (23%) 17 (17.0%) 21 (32%)
Other 9 (5.4%) 7 (7.0%) 2 (3.0%)
Thoracic 17 (10.2%) 15 (15.0%) 2 (3.0%)
Cancer-directed treatment (N, %)† 14 (8.4%) 9 (9.0%) 5 (7.6%) 0.75
Insurance (N, %)
Government 66 (39%) 39 (39.0%) 27 (41) 0.87
Private insurance 83 (50.0%) 52 (52.0%) 31 (47.0%)
Self-pay 17 (11%) 9 (9.0%) 8 (12%)
Visit type (N, %)
In person 69 (41.6%) 54 (54.0%) 15 (22.7%)  < 0.001
Telemedicine 97 (58.4%) 46 (46.0%) 51 (77.3%)
CAGE (N, %)
0–1 142 (93.4%) 91 (95.8%) 51 (85.5%) 0.28
2–4 10 (6.6%) 4 (4.3%) 6 (10.6%)
ECOG (N %)
0–2 96 (62%) 57 (57.6%) 39 (70%) 0.15
3–4 59 (38%) 42 (42.4%) 17 (30%)
Variable, N, mean (SD) p-value**
Age 166, 58 (13.9) 100, 59 (13.2) 66, 57 (15) 0.34
Assessments
ESAS, N, mean (SD)
Anxiety 156, 2.79 (3.06) 100, 2.94 (3.05) 56, 2.52 (3.1) 0.41
Anorexia 149, 4.8 (3.27) 99, 4.9 (3.33) 50, 4.6 (3.18) 0.61
Depression 154, 1.58 (2.5) 100, 1.87 (2.7) 54, 1.06 (2) 0.035
Drowsiness 155, 2.45 (2.75) 100, 2.63 (2.84) 55, 2.11 (2.6) 0.26
Fatigue 155, 5.70 (2.7) 100, 6.01 (2.43) 55, 5.13 (3.06) 0.07
Financial distress 116, 1.19 (2.54) 78, 1.10 (2.45) 38, 1.37 (2.74) 0.6
Nausea 158, 1.71 (2.57) 100, 1.68 (2.62) 58, 1.76 (2.52) 0.85
Pain 159, 5.45 (3.20) 100, 5.47 (3.1) 59, 5.42 (3.37) 0.93
Sleep disturbance 145, 3.97 (3.27) 96, 4.01 (3.3) 49, 3.90 (3.22) 0.84
Dyspnea 154, 2.04 (2.84) 99, 1.77 (2.59) 55, 2.53 (3.2) 0.14
Spiritual 130, 0.35 (1.36) 88, 0.52 (1.63) 42, 0.00 (.00) .003
Feeling of well-being 119, 4.30 (2.6) 83, 4.49 (2.5) 36, 3.86 (2.8) 0.22
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Results

Sixty-six out of 1380 (4.8%) PC consults were COVID-
19 + ve, and 42 out of 66 were found to be COVID-19 + ve 
prior to PC consult (79%), and 14 (21%) were found to 
COVID-19 + ve after the PC consult (converters). All 
patients had follow-up visits after PC consultation, with 
median (interquartile range) frequency of follow-up visits 
of 4 (2, 8). 49.6% (n = 685), and 45.9% (n = 574) patients 
received virtual services at consult and follow-up visits, 
respectively. Table 1 shows that mean and standard devia-
tion for age was 58 and 13.9, female was 55%; CAGE + ve 
(≥ 2) were 6.6%, and ECOG ˃2 was 38%. Mean (SD) ESAS 
pain was 5.45 (3.20), ESAS Symptom Distress Score was 
30.34 (13), and MDAS total was 2.01(4.03) (Table 1). 
There was no significant difference in the frequency of 
the follow-up visits between COVID + ve patients, 4 
(2, 9), and COVID-ve patients, 4 (2, 8), p = 0.96. The 
COVID-19 + PC patients were more frequently seen vir-
tually (P < 0.001), had lower depression (P = 0.035), and 
spiritual distress scores (P = 0.003) (Table 1). Table 2 
shows that there was no significant difference in patient 
demographics and clinical characteristics among con-
verters, and COVID-19-ve PC patients. Converters were 
referred earlier to PC consult than COVID + PC patients 
diagnosed prior (mean (SD), in days 1.65 (1.5) vs. 4.6 
(7.25), P = 0.011). Converters had higher symptom distress 

score (39 (9.15) vs. 26 (11.7), P = 0.007), lower MDAS 
scores (0.60 (0.8) vs. 1.65 (2.3), P = 0.014), compared 
to COVID + PC patients diagnosed prior to PC consult 
(Table  2). A total of 51/66 (77%) of COVID-19 + ve 
PC patients and 634/1314 (48%) of COVID-19 + ve PC 
patients (P < 0.001) were seen virtually. Overall, patients 
seen virtually compared in-person by PC were younger 
(p = 0.02), majority were white (P = 0.067), and had lower 
delirium (P = 0.007) (Table 3).

Discussion

Our study reports the frequency and characteristics of 
COVID-19 + ve status among advanced cancer patients 
referred to inpatient PC at a tertiary cancer center during 
the COVID-19 pandemic. Findings of our study suggest 
that during pandemic, most of the inpatient PC patients 
did not have COVID-19 infections or related complica-
tions. The symptom burden (as assessed using ESAS 
SDS scores) was not significantly different between 
COVID + ve and COVID-ve patients, but ESAS depres-
sion and spiritual distress scores were significantly higher 
(worse) in COVID-ve patients. The possible reasons for 
higher scores in COVID-ve patients may be the stress 
related to fear of contracting COVID-19 infection, and 

Bolded P values indicate a statistically significant difference
Abbreviations: SD, standard deviation; ECOG Performance Status, Eastern Cooperative Oncology Group 
performance status; CAGE-AID, Cut Down-Annoyed-Guilty-Eye Opener assessment; ESAS, Edmonton 
Symptom Assessment System; SDS, ESAS Symptom Distress Score; MDAS, Memorial Delirium Assess-
ment Scale
* P value was estimated by Chi2/Fisher’s exact test
** P value was estimated by t test
† Cancer-directed treatment—14  days prior to, or during the admission. It includes, surgery, procedures, 
radiation therapy, intravenous chemotherapy, targeted therapy, or immunotherapy

Table 1   (continued) Covariates Total COVID-ve COVID + ve

Symptom distress score 117, 30.34 (13) 81, 30.96 (13.2) 36, 28.94 
(12.3)

0.44

MDAS 152, 2.01 (4.03) 97, 2.35 (4.76) 55, 1.42 (2.1) 0.099
Admission to inpatient supportive 

care consultation, days, N, mean 
(SD)

166, 3.07 (5.63) 100, 2.49 (4.87) 66, 3.95 (6.57) 0.10

Follow-ups, mean (SD) 6 (10) 6 (7) 7 (10) 0.96
Visit type
Inpatient SCC consult mode, N (%)
In person 695 (50.4%) 15 (22.7%) 680 (51.8%)  < .001
Telemedicine 685 (49.6%) 51 (77.3%) 634 (48.2%)
Visit type
Inpatient SCC follow-up mode, N (%)
In person 677 (54.1%) 19 (32.8%) 658 (55.2%) .001
Telemedicine 574 (45.9%) 39 (67.2%) 535 (44.8%)
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Table 2   Patient demographics 
and characteristics of inpatient 
supportive care patients who 
were COVID-switchers and 
COVID-non-switchers

Covariates Total Non-switchers Switchers Fisher’s exact
p-value*

Gender, (N %)
Female 74 (59.2%) 64 (57.7%) 10 (71.4%) 0.39
Race, (N %)
White 84 (67.2%) 78 (70.3%) 6 (42.9%) .064
African American 23 (18.4%) 17 (15.3%) 6 (42.9%)
Asian 8 (6.4%) 7 (6.3%) 1 (7.1%)
Other 10 (8%) 9 (8.1%) 1 (7.1%)
Ethnicity
Hispanic or Latino 22 (17.6%) 19 (17.1%) 3 (21.4%) 0.37
Not Hispanic or Latino 99 (79.2%) 89 (80.2%) 10 (71.4%)
Unknown 4 (3.2%) 3 (2.7%) 1 (7.1%)
Cancer diagnosis
Breast 7 (5.6%) 4 (3.6%) 3 (21.4%) 0.082
Gastrointestinal 29 (23.2%) 26 (23.4%) 3 (21.4%)
Genitourinary 16 (12.8%) 16 (14.4%) 0 (0.0%)
Gynecological 19 (15.2%) 16 (14.4%) 3 (21.4%)
Head and neck 5 (4.0%) 5 (4.5%) 0 (0.0%)
Hematologic 23 (18.4%) 18 (16.2%) 5 (35.7%)
Other 7 (5.6%) 7 (6.3%) 0 (0.0%)
Thoracic 19 (15.2%) 19 (17.1%) 0 (0.0%)
Insurance
Government insurance 47 (37.6%) 42 (36.9%) 5 (35.7%) 1.00
Private insurance 67 (53.6%) 59 (53.2%) 8 (57.1%)
Self-pay 11 (8.8%) 10 (9.0%) 1 (7.1%)
Visit type
In person 62 (49.6%) 58 (52.3%) 4 (28.6%) 0.095
Telemedicine 63 (50.4%) 53 (47.7%) 10 (71.4%)
CAGE
0–1 109 (94%) 99 (95.2%) 10 (83.3%) 0.20
2–4 7 (6%) 5 (4.8%) 2 (16.7%)
Missing 9 7 2
ECOG
0–2 73 (58.8%) 63 (57.3%) 10 (71.5%) 0.15
3–4 51 (41.1%) 47 (42.8%) 4 (28.5%)

N, mean (SD) N, mean (SD) N, mean (SD) p-value**
Age 125, 58.48 (12.62) 111, 58.92 (12.81) 14, 55 (10.74) 0.27
ESAS
Anxiety 120, 3.02 (3.16) 107, 3.11 (3.19) 13, 2.23 (2.92) 0.34
Anorexia 117, 5.03 (3.41) 106, 5 (3.42) 11, 5.36 (3.41) 0.74
Depression 117, 1.82 (2.71) 105, 1.91 (2.76) 12, 1 (2.13) 0.27
Drowsiness 117, 2.51 (2.76) 105, 2.58 (2.81) 12, 1.92 (2.23) 0.43
Fatigue 121, 6.07 (2.47) 108, 6.06 (2.45) 13, 6.23 (2.68) 0.81
Financial distress 89, 1.13 (2.51) 80, 1.11 (2.43) 9, 1.33 (3.32) 0.80
Nausea 123, 1.64 (2.5) 110, 1.55 (2.54) 13, 2.46 (2.11) 0.21
Pain 123, 5.54 (3.18) 110, 5.38 (3.16) 13, 6.85 (3.16) 0.12
Sleep 115, 4.15 (3.44) 104, 4.01 (3.4) 11, 5.45 (3.67) 0.19
Dyspnea 120, 1.82 (2.62) 108, 1.69 (2.52) 12, 3 (3.28) 0.10
Spiritual distress 100, 46 (1.54) 91, .51 (1.61) 9, 0 (0) 0.35
Feelings of well-being 92, 4.49 (2.59) 84, 4.44 (2.53) 8, 5 (3.3) 0.56
Symptom distress score 89, 31.69 (13.05) 81, 30.96 (13.2) 8, 39 (9.13) 0.10
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isolation from their loved ones. Further studies are needed 
to evaluate the beneficial effects of cognitive behavioral 
therapy, and acceptance and commitment therapy, and 
educational counseling interventions regard to cancer and 
COVID-19 which may alleviate the stress related to can-
cer and contracting COVID-19 infections. There was also 
no association between COVID + ve status and proximity 
to date of receiving cancer-directed treatment or CAGE-
AID scores in our study. However, the association of 
CAGE-AID + status and prognosis and increased alcohol 
use during pandemic were not investigated in this study. 
Further studies are needed. Additionally, patients who 
were COVID-19 converters after PC consult had higher 
symptom distress scores and lower delirium score than 
PC patients diagnosed with COVID-19 prior to PC con-
sults. Qian et al. found similar findings suggesting that 
COVID-19-ve cancer patients have high levels of anxiety 
and depressed mood related to patients expressed fear of 
becoming infected themselves (85%) or their family (91%), 
and of cancer progression due to treatment delay (91%) 
[21]. Prior studies also found higher level of distress and 
burnout among health care providers taking care hospi-
talized non-COVID-19 cancer patients than COVID-19 
patients [7, 22]. Therefore, there is great need to provide 
psychosocial support addressing the COVID-19-related 
fears among PC patients and teams. Review of literature 
suggests that prior studies in COVID + ve patients seen by 
PC were either all disease types or were previously healthy 
adults and were currently diagnosed with symptomatic 
COVID-19 infection. They found higher distress among 
symptomatic COVID-19 + ve patients. Among various 
symptoms, they found a higher frequency of dyspnea and 
delirium among severely ill COVID-19 + patients referred 
to PC and these symptoms improved with optimal PC [8, 
23].

There was no difference in demographics, patient clinical 
characteristics between converters, and PC patients without 
COVID-19. The findings of study also suggest that 21% of 
patients were COVID-19 + after the initial PC consultation. 

These results suggest that during a new pandemic, univer-
sal virtual care might be emphasized especially at initial 
encounters after admission to prevent the spread of the con-
tagion via the PC providers. In cases where virtual care is 
not possible, there is a critical need to follow COVID-19 
PPE precautions in all PC patients as it may not be pos-
sible to distinguish COVID-19 + compared to COVID-ve, 
and some PC patients may be diagnosed with COVID-
19 infection after PC consult. Our team has taken several 
COVID-19 precautions as per the CDC, state, and institu-
tional guidelines for preventing spread of COVID-19 infec-
tion, as well as measures such as providing virtual care, and 
daily morning patients update list (“COVID-19 Tracking and 
Alert List”) to the PC clinicians informing them regard to 
COVID-19 + ve PC patients, especially those who switched 
positive after completion of the PC consultation (convert-
ers). Since completion of our project, PC providers were 
provided access to PPE in all the hospital floors due to avail-
ability of supply, and virtual care is provided to all patients 
whenever possible. Further studies are needed.

We found that patients seen virtually compared to those 
seen in-person by PC were younger and had lower delirium 
scores. The variation in usability of virtual care among 
older PC patients may be due to the fact that younger 
patients are more familiar with technology to operate their 
mobile phones or tablets so as to conduct a virtual visit as 
compared to older PC patients [24, 25], and on the other 
hand, delirious patients are unable to communicate virtu-
ally due to cognition. Family members can play a major 
role in facilitating the PC virtual visits especially in older 
cancer patients with visual, auditory, cognitive impair-
ment, or having significant symptom distress or limited 
digital literacy while admitted in the hospital [26–28]. 
The caregiver can be “trained” to do the virtual visit and 
can potentially interpret the visit for the patient and com-
municate the patients’ responses to the supportive care 
clinician. However, the role of family may have been lim-
ited in the PC virtual visits in our study due to a strict 
visitor policy to limit COVID-19 infections (Appendix A). 

Abbreviations: SD, standard deviation; ECOG Performance Status, Eastern Cooperative Oncology Group 
performance status; CAGE-AID, Cut Down-Annoyed-Guilty-Eye Opener assessment; ESAS, Edmonton 
Symptom Assessment System; SDS, ESAS Symptom Distress Score; MDAS, Memorial Delirium Assess-
ment Scale
* P value was estimated by Chi2/Fisher’s exact test
** P value was estimated by t test

Table 2   (continued) Covariates Total Non-switchers Switchers Fisher’s exact
p-value*

MDAS 119, 2.14 (4.45) 107, 2.32 (4.66) 12, .58 (.79) 0.20
Admission to inpatient sup-

portive care consultation, 
days

125, 2.34(4.45) 111, 2.42(4.68) 14, 1.64 (1.82) 0.54
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Table 3   Patient demographics and characteristics of inpatient supportive care patients seen in person visit vs. telemedicine (virtual) visit

Bolded P values indicate a statistically significant difference
Abbreviations: SD, standard deviation; ECOG Performance Status, Eastern Cooperative Oncology Group performance status; CAGE-AID, Cut 
Down-Annoyed-Guilty-Eye Opener assessment; ESAS, Edmonton Symptom Assessment System; SDS, ESAS Symptom Distress Score; MDAS, 
Memorial Delirium Assessment Scale
* P value was estimated by Chi2/Fisher’s exact test
** P value was estimated by t test

Outcomes Total In person Telemedicine

Gender (N %) p-value*
Female 111 (55.5%) 51 (50%) 60 (60%) 0.20
Race (N %)
White 136 (68%) 66 (66%) 70 (70%) 0.067
African American 34 (17%) 19 (19%) 15 (15%)
Asian 13 (6.5%) 10 (10%) 3 (3%)
Other 17 (8.5%) 5 (5%) 12 (12%)
Ethnicity
Hispanic or Latino 39v(19.5%) 20 (20%) 19 (19%) 0.28
Not Hispanic or Latino 155v(77.5%) 75 (75%) 80 (80%)
CAGE (N %)
0–1 166 (94.3%) 83 (95.4%) 83 (93.3%) 1.00
2–4 10v(5.6%) 4 (4.6%) 6 (6.8%)
ECOG (N %)
0–2 113 (57.4%) 51 (52.6%) 62 (62%) 0.40
3–4 84 (42.6) 46 (47.4%) 38 (38%)
Cancer diagnosis
Breast 12 (6%) 6 (6%) 6 (6%) 0.24
Gastrointestinal 43 (21.5%) 20 (20%) 23 (23%)
Genitourinary 23 (11.5%) 10 (10%) 13 (13%)
Gynecological 26 (13%) 8 (8%) 18 (18%)
Head and neck 11 (5.5%) 8 (8%) 3 (3%)
Hematologic 42 (21%) 20 (20%) 22 (22%)
Thoracic 26 (13%) 18 (18%) 8 (8%)
Other 17 (8.5%) 4 (4%) 3 (3%)
Insurance
Government 83 (20.5%) 45 (45%) 38 (38%) 0.32
Private insurance 99 (49.5%) 48 (48%) 51 (51%)
Self-pay 18 (9%) 7 (7%) 11 (11%)
Variables N, mean (SD) N, mean (SD) N, mean (SD) p-value**
Age 200, 58.6 (13.9) 100, 60.9 (13.5) 100, 56.4 (14) 0.022
ESAS
Anxiety 173, 3.05 (3.3) 87, 3.13 (3.34) 86, 2.97 (3.22) 0.75
Anorexia 163, 5.15 (3.32) 82, 5.44 (3.32) 81, 4.85 (3.32) 0.26
Depression 171, 1.82 (2.77) 86, 1.76 (2.82) 85, 1.88 (2.74) 0.77
Drowsiness 171, 2.48 (2.83) 85, 2.47 (2.96) 86, 2.49 (2.7) 0.97
Fatigue 176, 5.88 (2.57) 88, 6.07 (2.52) 88, 5.68 (2.62) 0.32
Financial distress 125, 1.25 (2.68) 65, 1.05 (2.46) 60, 1.47 (2.9) 0.38
Nausea 179, 1.8 (2.76) 89, 1.91 (2.94) 90, 1.69 (2.6) 0.59
Pain 181, 5.43 (3.15) 89, 5.84 (2.96) 92, 5.02 (3.3) 0.079
Sleep disturbance 165, 4.1 (3.42) 81, 4.48 (3.37) 84, 3.73 (3.44) 0.16
Dyspnea 177, 1.94 (2.73) 88, 2.08 (2.82) 89, 1.8 (2.64) 0.49
Spiritual distress 140, 4 (1.43) 69, .45 (1.6) 71, .35 (1.23) 0.69
Well-being 127, 4.43 (2.6) 69, 4.75 (2.54) 58, 4.03 (2.64) 0.12
Symptom distress scale 118, 31.62 (13.5) 63, 32.46 (13.17) 55, 30.65 (13.94) 0.47
MDAS 192, 2.33 (4.22) 96, 3.16 (5.3) 96, 1.51 (2.56) 0.007
Admission to inpatient supportive 

care consultation, days
200, 2.83(5.4) 100, 2.35(3.43) 100, 3.31(6.8) 0.21

2000 Supportive Care in Cancer (2022) 30:1993–2002
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Further studies are needed to assess the benefit of patient 
health aids or navigators to support patients with virtual 
PC visits. In addition, further studies are needed to char-
acterize the patients who are unable to receive virtual care 
and may need in person (face-face) care.

The study has several limitations. These includes the ret-
rospective nature of the study, a single tertiary cancer set-
ting, small sample size of COVID + ve PC patients, and no 
correction were made for multiple comparisons. Therefore, 
interpretation of results must be made more cautiously. In 
our study, we have also not assessed the impact of COVID-
19 on family distress in PC patients’ family caregivers using 
a validated questionnaire. Further studies are needed.

Conclusion

The burden of COVID-19 + status among patients referred 
PC was low. COVID-19 + ve patients had more frequent 
virtual visits, lower depression, and spiritual distress 
scores. Patients seen virtually were significantly younger 
and had lower delirium. The virtual encounter reduced the 
risk of contagion for the PC clinicians, and it allowed con-
tinuity of care. During a new pandemic, universal virtual 
care might be emphasized especially at initial encounters 
after admission. Further research is needed on the poten-
tial efficacy of this intervention.
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