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Abstract

Background: The impact of the COVID-19 pandemic on palliative care interven-
tion (PCIs) in patients with do-not-resuscitate (DNR) status remains uncertain.
Methods: Case—control study of patients with DNR order with RT-PCR con-
firmed SARS-COV?2 infection (cases), and those with DNR order but without
SARS-COV2 infection (controls). The primary outcome measures included tim-
ing and delivery of PCIs, and secondary measures included pre-admission char-
acteristics and in-hospital death.

Results: The ethnicity distribution was comparable between 69 cases and 138
controls, including Black/African Americans (61% vs. 44%), Latino/Hispanics
(16% vs. 26%) and White (9% vs. 20%) (trend-p = .54). Cases were employed more
(17% vs. 6%, adjusted-p = .012), less frail (fit 47% vs. 21%; mildly frail 22% vs.
36%; frail 31% vs. 43%, trend-p = .018) and had fewer comorbidities than controls.
Cases had higher chances of intensive care unit admission (HR 1.76 [95% CI:
1.03-3.02]) and intubation (53% vs. 30%, p = .002), lower chances to be seen by
palliative care team (HR .46 [.30-.70]) and a longer time to palliative care visit
than controls (3 per In-day .67 [.00-1.34]). In the setting of no-visiting hospitals
policy, we did not find significant increase in utilisation of video conferencing
(22% vs. 13%) and religious services (12% vs. 12%) both in case and in controls.
Conclusion: Do-not-resuscitate patients with COVID-19 had better general
health and higher employment status than ‘typical’ DNR patients, but lower
chances to be seen by the palliative care team. This study raises a question of the
applicability of the current palliative care model in addressing the needs of DNR
patients with COVID-19 during the pandemic.
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1 | INTRODUCTION

The COVID-19 pandemic has had an unprecedented im-
pact on the healthcare system and lives of patients and
their caregivers. As of January 2022, COVID-19 resulted
in >350 million cases and >5.5 million deaths worldwide,
and in the United States >70 million cases and >860,000
deaths.! Given high case fatality and prevalence of severe
acute respiratory syndrome coronavirus 2 (SARS-COV2)
infection requiring intensive care unit admissions, many
patients and their families have been burdened with a
sudden bearing of bad news, ‘no-visiting’ hospitals' policy,
and expedited encounter of end-of-life decisions.>*

Do-not-resuscitate (DNR) status has imposed another
ethical challenge in a severe acute illness such as SARS-
COV2 infection. DNR status can be obtained as advanced
directives or direct communication with the patients and or
their family members. In extreme cases, a DNR status can
be acquired as a unilateral decision when life-sustaining
treatments, such as intubation and cardiopulmonary resus-
citation (CPR), are considered ineffective.* The COVID-19
pandemic has driven a massive surge in hospitalised pa-
tients with high mortality forcing to adopt unilateral DNR
status or even ‘blanket’ DNR status for patients with SARS-
COV2 infection, which has inflicted significant ethical di-
lemma in the medical community.*®

Physicians have been extremely challenged to provide
adequate palliative care interventions (PCIs) amidst the
COVID-19 pandemic due to the high volume and acuity
of patients with SARS-COV2 infection bounded by lim-
ited resources and rationing of care.” More than ever, it
became critically important to ensure that life-sustaining
treatments are aligned with the patient's values and goals
to avoid unnecessary invasive therapy in seriously ill or
frail patients, but also not to restrict their use in those who
would benefit from them.

Hence, the uncertainty regarding the impact of the
COVID-19 pandemic on the acquisition of DNR status,
and PCIs is at least twofold. First, it remains unclear
whether patients with SARS-COV2 infection who ac-
quired DNR status differed from the ‘typical’ DNR pop-
ulation without SARS-COV?2 infection. Second, whether
discrepancies have occurred in the timing and delivery
of PCIs between these two groups. For this purpose, this
study aimed at comparing pre-admission characteristics
and multiple aspects of delivery of PCIs between DNR pa-
tients with and those without SARS-COV2 infection.

2 | METHODS

This is a retrospective case-control study of patients ad-
mitted between 08/01/2019 and 10/01/2020 to University

Hospital (UH) in Newark, New Jersey, an academic not-
for-profit safety-net hospital. Most of the patient popula-
tion served by UH are underrepresented minorities, such
as Black/African Americans and Latino/Hispanics. This
study was approved by the institutional review board and
conducted under the Health and Insurance Portability and
Accountability Act (HIPAA) to protect personal informa-
tion. Reporting of the study conforms to broad EQUATOR
guidelines.8

2.1 | Participants

The source population consisted of all patients (n = 1370)
18years or older who acquired DNR status on their lat-
est admission during the study period. The case group
included all patients with SARS-COV2 infection con-
firmed by reverse transcription-polymerase chain reac-
tion (RT-PCR) assays (n = 69). The controls were chosen
by a computer-generated random sampling procedure in
a 1:2 ratio using all patients with DNR status but without
SARS-COV2infection (n = 1301) based on their admission
time (prepandemic: n = 69, pandemic: n = 69) (Figure 1).
We decided to include both control groups in analyses and
adjusted for admission time, showing the effect of SARS-
COV infection regardless of whether control was admitted
during or outside the pandemic period.

2.2 | Data collection

Patients’ pre-admission characteristics included age, sex,
body mass index, ethnicity, marital status, employment
status, health insurance, the living situation before admis-
sion, presence of Practitioners Orders for Life-Sustaining
Treatment (POLST) or advanced directives (AD) forms,
oxygen requirements before admission, and comorbidities
including hypertension, diabetes, coronary artery disease,
peripheral artery disease, heart failure, chronic kidney
disease, stroke, dementia, active cancer, chronic obstruc-
tive pulmonary disease, liver disease and human immu-
nodeficiency virus status. We also collected information
on immunosuppression (if a patient was on the immuno-
suppressive agent or had CD4 count <500 cell/mm? in the
past 6 months), opioid use disorder, drug and alcohol use
disorders, and the total number of admissions in the year
preceding the index admission.

We calculated clinical frailty score (CFS) and perfor-
mance status (PS) for each patient using the information
provided in the initial Emergency Department physician's
note and history and physical examination note from the
admitting team. The CFS bases the frailty assessment on
how a patient functioned before hospital admission.’ The
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FIGURE 1 Flow chart of the study
population. All patients (n = 1370)
18years or older who acquired DNR status
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DNR admissions from 08/01/2019 until 10/01/2020
n = 1548

on their latest admission were included. Previous DNR
Cases were all patients with SARS-COV2 admissions
infection confirmed by RT-PCR (n = 69), b L

and controls were a random sample of
all patients with DNR status but without
SARS-COV2 infection in 1:2 ratio (total
n = 138: prepandemic 69, pandemic 69).
These two subgroups of controls were

Patients with DNR order on their latest admission
n=1370

chosen to test the effect of the SARS-

Non-COVID patients with DNR order

n=1301

COV2 infection on DNR status and
palliative care interventions by controlling

}

for the ‘pandemic’ factor (i.e. availability

Pre-COVID season
n=518

COVID season
n=783

and quality of care in the setting of limited
resources). DNR, do-not-resuscitate

—— — —— ———————————————— . ——————— —

Random sample of
non-COVID patients
with DNR order in
pre-COVID season
(n=869)

Patients with DNR
order and confirmed
COVID infection

Random sample of
non-COVID patients
with DNR order in
COVID season
(n=69)
n=138 n =69

CFSis an ordinal hierarchical scale that numerically ranks
frailty on the scale from 1 to 9 with a score of 1 being very
fit, 2 well, 3 managing well, 4 vulnerable, 5 mildly frail, 6
moderately frail, 7 severely frail, 8 very severely frail and
9 terminally ill.'° Recently, the CFS has been validated as
a prediction tool for in-hospital mortality in patients with
SARS-COV?2 infection.!! The PS is another ordinal hierar-
chical scale that numerically ranks patient's daily living
abilities on the scale from 1 to 3 with a score of 1 being
fully active or capable of self-care, 2 limited self-care, and
the need for subacute rehabilitation or nursing home, and
3 no self-care or bedbound.

The primary outcome measures included timing and
delivery of PCIs, and secondary measures included pre-
admission characteristics and in-hospital mortality.
Multiple aspects of the hospital course of DNR patients
with and without COVID-19 were analysed, including
patient's decision-making capacity (DMC) on admission
and at the time when DNR order was acquired, code sta-
tus on admission, days from admission until DNR order,
who determined DNR status (i.e. patient, family member,
partner, spouse, physician or unknown), patient's location
when DNR order was placed (ED, floor or ICU), admis-
sion to intensive care unit (ICU), days from admission
to ICU, days in ICU, requirements for mechanical venti-
lation (MV), days on MV, consult to palliative care (PC)
team, days from admission to PC consult, utilisation of
assisted family video conferencing and religious services

CONTROLS CASES

and in-hospital deaths. The loss of DMC before the change
of DNR status was derived by subtraction of the DMC
variable when the DNR order was acquired from the DMC
variable on admission.

2.3 | Statistical analysis
The categorical variables are presented as percentages,
and continuous variables due to uniformity as median and
interquartile range. The CFS score was transformed into
three categories (fit 1-3, mildly frail 4-5, and frail 6-9) as
previously described.!’ The PS score was dichotomized
into fully active or capable of self-care and limited activ-
ity. Variables ‘Days from admission to DNR’, ‘Days from
admission to ICU’, ‘Days in ICU’, ‘Days on mechanical
ventilation’ and ‘Days from admission to palliative care
consult’ were In-transformed for further analyses. The
distributions of continuous variables were examined for
normality by visual histogram inspection, calculating the
skewness coefficient, and using the Kolmogorov-Smirnov
test of normality. If the normality assumption was met,
statistically significant differences were evaluated using
the Student's t-test. However, if the normality assumption
was unmet, a Mann-Whitney U test was performed; the )(2
test tested categorical variables.

We performed binary logistic regression to test whether
a difference in pre-admission characteristics between
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DNR patients with and without COVID-19 remain robust
after controlling for a patient's admission time, showing
the effect of COVID-19 regardless of the time when con-
trol was admitted. Multiplicative interaction between ad-
mission time and SARS-COV2 infection was also explored.
We performed Cox regression analysis to test the impact
of COVID-19 on time to palliative care consult and time
to admission to ICU. Furthermore, we performed Cox re-
gression analysis to test the effect of COVID-19 on time to
death during hospitalisation. To control for potential con-
founders, we adjusted the analysis using a patient's admis-
sion time and the propensity score made of age, sex, and
all covariates from Table 1 showing a crude p-value <.10
including BMI, ethnicity, employment status, hyperten-
sion, diabetes, chronic kidney disease, active cancer, liver
disease, number of comorbidities, immunosuppression,
opioid use disorder and clinical frailty score. We also pro-
vided Kaplan-Meier estimate curves for these outcomes
stratified by case and control groups.

Differences between values were considered to be sta-
tistically significant at p <.05. All analyses were performed
with a complete dataset using the SPSs 28.0 software pack-
age for Microsoft Windows.

3 | RESULTS

Table 1 shows the pre-admission characteristics of 207
investigated patients. The mean age of patients with and
without COVID-19 was 69 (IQR: 60-80) years with a simi-
lar male-to-woman ratio (men: cases 55%, controls 51%,
adjusted p = .86), but higher BMI class in patients with
COVID-19 than in patients without COVID-19 (28.1 kg/
m? [24.9-33.9] vs. 26.0 [23.5-29.7], adjusted p = .001). The
composition of ethnicity was comparable between pa-
tients with and without SARS-COV2 infection, including
Black/African Americans (61% vs. 44%), Latino/Hispanics
(16% vs. 26%) and White (9% vs. 20%) (adjusted p-value for
trend = .54). The subgroup analysis showed more Black/
African Americans in patients with COVID-19 than pa-
tients without COVID-19 (61% vs. 44%, crude p = .018)
but lost statistical significance after adjusting for admis-
sion time.

Notably, the percentage of employed participants was
more than two times higher in patients with COVID-19
than those without COVID-19 regardless of when con-
trol was admitted (cases 17% vs. controls 6%, adjusted
p = .020). Similarly, clinical frailty score demonstrated that
patients with COVID-19 were less frail before the admis-
sion than those without COVID-19 (fit [score 1-3] cases
47% vs. controls 21%; mildly frail*® 22% vs. 36%; frail®®
31% vs. 43%, adjusted p-Value for trend = .020). These re-
sults were supported by analysis of comorbidities showing

fewer comorbidities among patients with COVID-19, in-
cluding chronic kidney disease, active cancer, liver disease
and opioid use disorder (Table 1). No significant interac-
tion of COVID-19 and the patient's admission time on pre-
admission characteristics between the two groups were
noted.

Figure 2 describes hospital course of DNR patients
with COVID-19 and those without COVID-19. Both pa-
tients with and without COVID-19 had similar DMC with
predominantly full code on admission (DMC: 54% vs.
51%, adjusted p = .86; Full Code: 81% vs. 72%, adjusted
p = .17). Despite more patients with COVID-19 lost their
DMC by the time DNR status was acquired (23% vs. 12%,
p = .044), this difference lost statistical significance after
adjusting for the admission time (p = .19). Time from ad-
mission until DNR order was acquired in patients with
COVID-19 lagged on average of 2days behind patients
without COVID-19 regardless of when control was admit-
ted (median: 3days [IQR: 1-9] vs. 1day [0-5], p = .0017).
Similar results were noted regarding the information on
who determined the DNR status, as well as the patient's
location at the time when DNR was acquired.

Patients with COVID were more likely to be admit-
ted to ICU (HR 1.76 [95% CI: 1.03-3.02], p = .040). They
also had higher percentage of intubation (52% vs. 30%,
p = .002) (Figure S1). However, they had .46 times (95%
CI: .30-.70, p<.001) lower chances of having a palliative
care consult than those without COVID-19 (Figures 2 and
3), and longer time to initial visit by palliative care team
(p per In-day .67 [.00-1.340], p = .049). Notably, both pa-
tients with and without COVID-19 did not show increase
in utilisation of assisted family video conferencing (22%
vs. 13%, adjusted p = .67) and religious services (12% vs.
12%, adjusted p = .57) despite no-visiting hospital policy.

The Cox regression analysis showed that the chances
of in-hospital death among patients with COVID-19 were
1.8 times higher than in those without COVID-19 after
controlling for multiple confounders (95% CI: 1.04-3.11,
p = .036) (Figure S2). This analysis was adjusted for ad-
mission time and propensity score, which included age,
sex, BMI, ethnicity, employment status, hypertension, dia-
betes, chronic kidney disease, active cancer, liver disease,
number of comorbidities, immunosuppression, opioid use
disorder and clinical frailty score.

4 | DISCUSSION

The relevance of this study for a medical and general
public audience is threefold. First, our results demon-
strate the extent of pre-admission differences between
patients with and without COVID-19 who acquired
DNR status during hospitalisation. Second, we identified
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TABLE 1 Pre-admission characteristics of the study population

Controls with DNR COVID-19 cases with
order (n = 138) DNR order (n = 69) p-Value Adj. p-Value

Age, years median (IQR) 69 (60-79) 69 (62-80) .82 .99

Male sex, n (%) 70 (51) 38 (55) .56 .86

BMI, kg/m? median (IQR) 26.0 (23.5-29.7) 28.1(24.9-33.9) .006 .001°
<18.5 11(8) 2(3)
18.5-24.9 43 (31) 15(22)
25.0-29.9 53(38) 25(36)
>30.0 31(23) 27 (39)

Ethnicity/race, n (%) .56 .54°
Black 60 (44) 42 (61) .018 30
Hispanic/Latino 36 (26) 11 (16)

White 27 (20) 6 (9)
Other 15 (11) 10 (14)

Marital status, n (%) .99 .76

Married 36 (26) 18 (26)
Single 63 (46) 33 (48)
Divorced/separated 13 (9) 6(9)
Widowed 23(17) 11 (16)

Unknown 3(2) 1(1)

Employment status, n (%)

Employed 7(6) 12 (17) .012 .020
Unemployed 83 (60) 34 (50)
Retired 46 (34) 23(33)
Insurance status, n (%)
No insurance or charity care 18 (13) 9(13) .99 .81
Medicare 68 (49) 30 (44)
Medicaid 29 (21) 15(22)
Other 23(17) 15(22)

Living situation, n (%)

Home 112 (83) 51 (74) 23 22
SAR 6(5) 2(3)

Long-term care facility/nursing home 15(11) 15(22)

Hospice 1(1) 1(1)

Comorbidities, n (%)

Hypertension 93 (69) 55(80) 12 .39
Diabetes 52(39) 35(51) .10 .20
Coronary artery disease 22(17) 8(12) .35 15
Peripheral artery disease 6(5) 2(3) .58 .97
Heart failure 26 (20) 11 (16) .56 .62
Chronic kidney disease 40 (30) 11 (16) .03 .017
Stroke 21(16) 11 (16) .96 87
Dementia 18 (13) 11 (16) .62 .97
Active cancer 25(19) 4(6) .01 .025
COPD 23(17) 14 (21) .55 .66

(Continues)



60f9 W] LEY BRANKOVIC ET AL.
TABLE 1 (Continued)
Controls with DNR COVID-19 cases with
order (n = 138) DNR order (n = 69) p-Value Adj. p-Value

Liver disease 30(22) 6(9) .02 .14

HIV 8(6) 3(4) 86 33
No. of comorbidities, median (IQR) 4(2-5) 3(2-4) .67 .38
Need for O, pre-admission, n (%) 12(9) 7 (10) .73 .55
Immunosuppression, n (%) 15(11) 3(4) a1 .08
Opioid use disorder, n (%) 20 (15) 0(0) na na
Drug abuse, n (%) 17 (12) 3(4) 15 .43
Alcohol abuse, n (%) 16 (12) 1(1) .010 .20
No. of admissions in the past year, median 1(0-3) 1(0-2) .10 .10

(IQR)

Clinical frailty score, n (%) .002 .018

Fit 1-3 27 (21) 32(47)

Mildly frail 4-5 48 (36) 15(22)

Frail 6-9 57 (43) 21(31)
Performance status, n (%)

Fully active/capable of self-care 61 (44) 43 (62) .015 12
POLST/AD prior to admission, n (%) 20 (14) 5(7) .14 18

Note: The adj. p-value shows a statistically significant difference between patients with and without COVID-19 regardless of when a control was admitted. Bold

p-value signifies p <.05.

Abbreviations: AD, advanced directives; Adj., adjusted; BMI, body mass index; DNR, do-not-resuscitate; No., number; O,, oxygen; POLST, practitioners orders

for life-sustaining treatment; SAR, subacute rehabilitation facility.
*p-Value for trend.

several intervening points that may be used to improve
the current palliative care system in COVID-19 or simi-
lar future pandemics. Third, these results are derived
from the cohort of underrepresented minorities as the
most vulnerable population affected by the COVID-19
pandemic.

Our findings add strength to previously reported data
on Black/African Americans predominance among pa-
tients with COVID-19 who acquired DNR status during
hospitalisation. These findings could not be explained
by different health insurance status, marital status,
or comorbidities and are comparable with the results
published by Moriyama et al.'? in their cohort of pal-
liative care patients across three New York hospitals.
Unfortunately, it remains unclear whether a predomi-
nance of Black/African Americans with COVID-19 who
acquired DNR status were also influenced by factors
such as the patient's preference, clinician-dependent
factors or institutional biases.”'?

The results showed in this manuscript extend the
current knowledge'>'* by showing that among DNR
patients, those who had COVID-19 also had better
general health than ‘typical’ DNR patients without
COVID-19 regardless of whether ‘typical’ DNR patients
were sampled inside or outside the pandemic period.

This interpretation is supported by fewer comorbid-
ities, higher employment status, and better CFS score
on admission—a recently validated prognostic marker
of in-hospital mortality in the European cohort of pa-
tients with COVID-19." While frail patients with mul-
tiple chronic comorbidities have higher morbidity and
mortality, physicians are experienced in treating acute
exacerbation of chronic conditions; therefore, they have
more predictable clinical course and less urgency for
goals of care discussion. At the time of this study sam-
ple, COVID-19 has had high morbidity and mortality
with little known effective treatment. Thus, physicians
have heightened sense for goals of care discussion lead-
ing to more DNR orders. Our study illustrates a rare
time where one diagnosis alone, COVID-19, has far
more outcome predictive value than baseline frailty and
comorbidities combined.

Furthermore, this study raises a question of the appli-
cability of the current palliative care model, which was
previously developed to address the needs of patients
with chronic illnesses, in addressing the needs of DNR
patients with COVID-19. This question is essential con-
sidering that patients’ dependents (e.g. children, spouse
and family members) are affected both by a sudden loss
of their loved ones and direct economic support. It is also
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FIGURE 2 Hospital course of DNR
patients with COVID-19 and those
without COVID-19. For each feature,

the figure displays the absolute number
and percentage among patients with and
without COVID-19 with a corresponding
p-value for the difference. The effect

was expressed as either odds ratio (OR),
hazard ratio (HR), or beta coefficient with
95% confidence interval (CI) adjusted

for admission time, showing the effect of
COVID-19 regardless of when a control
was admitted. The ‘day-’variables were
presented per one In-day. Adj., adjusted;
DNR, do-not-resuscitate; ICU, intensive
care unit; PC, palliative care. A black dot
indicates statistically significant results
(p<.05).

FIGURE 3
of the time to palliative care consult
during hospitalisation.

Kaplan-Meier estimates
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on admission, n (%)

Cases:  37(54), p=0.69
Controls: 70 (51)

O Full code on admission, n (%)

@ ICU admission, n (%)

Cases: 36(52)
Controls: 54 (39)
Case: adj. HR 1.76 (95%Cl: 1.03-3.02, p=0.040)

QO Days from admission to ICU, median (IQR)

Cases: 0(0-4),p=0.91
Controls: 1 (0-2)
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feasible to think that the patients with COVID-19 and
their families were less likely prepared for goals of care
discussion compared with the control group who suf-
fered from more chronic, terminal illnesses, and there-
fore likely had more immediate needs for palliative care
consult in hospital. Yet, future research is necessary to
explore this issue in depth.

A unique strength of our study was the analysis of tim-
ing and delivery of PCIs during hospitalisation. Despite
heightened awareness of COVID-19 leads to poor out-
comes, more DNR orders were placed only after patients
with COVID-19 had become intubated. On average, they
lagged 2 days behind controls for the acquisition of DNR
status and had a 54% lower chance to be seen by the palli-
ative care team. This information is important given that
timely goals of care discussion could have helped avoid un-
wanted intubations. Specifically for hospitalised patients,
afocal discussion regarding the inappropriate or unwanted
use of invasive interventions helps both patients and their
family members with suffering and the rationing of care
resources in severely limited settings. Finally, additional
training of healthcare providers on effective delivery of
high-quality goals of care discussion would be beneficial
in critical situations with limited human resources, such
as the COVID-19 pandemic.

This study also indicates that there might be an un-
derutilisation of assisted family video conferencing
and religious services. These results might be biased to
some extent by ununiform reporting in patient charts.
Nonetheless, the findings should be considered seriously
given the likelihood of passing away without anyone
present at the bedside and its burden to the patients and
their family members during the COVID-19 pandemic."
Further improvements are, therefore, required on an or-
ganisational level including, for example, a built-in video
call system to facilitate communication among patients,
family members and healthcare providers. This approach
would facilitate a team-based delivery of more dedicated
PCIs when physical human-to-human interaction is lim-
ited. To this end, some authors have also suggested devel-
oping decision algorithms for rationing care, training on
effective symptoms management, and exploring alterna-
tive delivery methods of palliative care services such as
telemedicine.'® Our study supports such concept and adds
new research evidence to help its implementation in clin-
ical practice.

The study findings should be interpreted in the context
of their limitations. The first limitation was retrospective
data collection, which inherently carries the risk of bias.
However, we chose a pragmatic study design as we have
been limited by the acuity of SARS-COV2 infection and
extremely demanding period for healthcare professionals.
This also limited the availability of potentially important

information, such as the specific reasons for acquiring
DNR status. Nonetheless, we tried to restrict the bias by
selecting all patients with DNR status and not only those
seen by the palliative care team. As our data have shown,
many patients with COVID-19 who acquired DNR status
were not seen by the palliative care team. Furthermore,
data from cases and controls were collected in the same
way using the standardised criteria for chart review and
randomly distributed among data collectors to restrict in-
formation bias. Thus, even if information bias existed, it
would dilute the effect towards zero or no effect. Finally,
we have restricted participants to the initial COVID-19
surge, limiting the sample size. However, we wanted to
ensure that both study groups were exposed to the same
PCIs during the study period.

5 | CONCLUSION

Do-not-resuscitate patients with COVID-19 had better
general health and higher employment status than ‘typi-
cal’ DNR patients, but lower chances to be seen by the
palliative care team. This study raises a question of the ap-
plicability of the current palliative care model in address-
ing the needs of DNR patients with COVID-19 during the
pandemic.
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