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Introduction

The SARS-CoV-2 (severe acute respiratory syndrome

coronavirus 2) pandemic has challenged health-care systems

worldwide. Although research surrounding COVID-19 has

primarily focused on management and treatment princi-

ples,1-3 many studies have sought to categorize the nature of

the disease and highlight patient factors that may increase

mortality from COVID-19.4-6 Although data exist that out-

line epidemiological and mortality factors for hospital

admissions with COVID-19,4,7,8 there remains a gap in the

full characterization of these patients’ admissions. This

study explored COVID-19 admissions to extrapolate on the

relationships between the high mortality rate of COVID-19

and medical complications that present during patient

admissions. The study’s objectives were to investigate the

severity and impact of patient complications on mortality,

and to explore the relationship between these complications,

code status downgrades (defined as a de-escalation of code

status from full code to either limited intervention or com-

fort care), and mortality. These factors highlight the impact

of COVID-19 on discussions about palliative care and

informed code status downgrades.

Methods

A retrospective chart review was conducted of 346

patients who presented to the emergency department or

who transferred from outside hospital emergency depart-

ments for admission due to symptoms related to COVID-19

at a tertiary medical health-care system in central North

Carolina. A custom REDCap (Research Electronic Data

Capture system)9,10 was used to track individual admis-

sions, demographics (sex, age, body mass index), preexist-

ing comorbidities (active cancer, hypertension history,

diabetes), hospital course, and eventual disposition. The

study was approved under expedited review category 5 by

the institutional review board of the study’s home institu-

tion (approval 00066056).

Patient presentations for COVID-19 hospital admissions

were identified from March 22, 2020, to June 30, 2020.

Adult and pediatric patients met inclusion criteria if they

were admitted for suspected COVID-19-related respiratory

illness or if they had a positive COVID-19 status on admis-

sion with an illness likely related to COVID-19 infection.

Some patients tested positive for COVID-19 on admission

for an illness that could reasonably be associated with

COVID-19 infection, such as fever, respiratory distress,

transient ischemic attack workups, and cholecystitis. These

subjects were included after agreement among all the inves-

tigators. Some patients (including peripartum and laboring

mothers, psychiatric admissions, and those undergoing

elective procedure preoperative testing) were incidentally

admitted with COVID-19. These patients were excluded

because the indication for admission was not related to their

positive COVID-19 infection, and they would have been

discharged to home if not admitted for their non-COVID-

19–related diagnosis.

Statistical Analysis

Data were analyzed by using SAS 9.4 (SAS Institute,

Cary, North Carolina). The chi-square test or the Fisher exact

test was used to determine the univariate association between

categorical variables (complications or life-sustaining inter-

ventions) and code status downgrades or mortality. Odds
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ratios (OR) and 95% CIs were calculated with a significance

set at P < .05. Logistic regression was used for multivariate

analysis to determine the association of comorbidities, com-

plications, and life-sustaining interventions with a code sta-

tus downgrade. Logistic regression was also used for

multivariate analysis to determine the association of comor-

bidities, COVID-19–related complications, life-sustaining

interventions, and a code status downgrade with mortality.

All factors chosen for inclusion in the multivariate models

had a univariate association with either a code status down-

grade (Table 1) or mortality (Table 2) (P< .05).

Results

The overall mortality rate in this study was 14.2% (49

deaths of 346 subjects). The mortality rate stratified by

admission code status was the following: 12.1% in 314 sub-

jects with full code (38 deaths), 33.3% in 30 subjects with

limited treatment (10 deaths), and 50% in 2 subjects in

comfort care (1 death). The mortality rate for 294 subjects

maintained at their admission code status was 3.1%; the

mortality rate for 52 subjects with a code status downgrade

was 76.9%, (P < .001). Of the 49 deaths, the code status

at admission was de-escalated in 40 subjects. In the 40

subjects with code status downgrade and who died, the

median (interquartile range [IQR]) time from admission

to code status downgrade was 10 (15, 6–21) d; the me-

dian time between code status downgrade and death was

0.25 (1, 0–1) d.

In contrast, for the 12 subjects with code status downgrade

and who survived to discharge, the median (IQR) time from

admission to code status downgrade was 9 (11, 1–12) d and

the median (IQR) time from code status downgrade to dis-

charge was 8 (9.5, 2–11.5) d. There were 9 subjects who

died without a downgrade in code status: 7 subjects who

were intubated full code, 1 subject in limited treatment, and

1 subject admitted under comfort care. Fatal cardiac arrests

occurred in the 7 subjects who were intubated: 2 with ven-

tricular fibrillation while undergoing dialysis, and 5 with

pulseless electrical activity arrests in the setting of hypoxia

despite maximal therapy.

The multivariate analysis results to determine an associa-

tion between the complications or life-sustaining interven-

tions, comorbidities, and a code status downgrade are shown

in Table 1. Fifteen percent of the subjects had a code

status downgrade during the hospitalization for COVID-19,

most commonly from full code status to comfort care.

Respiratory failure, acute kidney injury, sepsis, hypotension,

and pneumonia were the most common complications seen.

The complications or comorbidities that were statistically

significant and independently associated with code status

downgrade after multivariate analysis included respiratory

failure (OR 4.09, 95% CI 1.45�11.50; P ¼ .008), acute

kidney injury (OR 3.30, 95% CI 1.43�7.60; P ¼ .005),

hypotension (OR 3.56, 95% CI 1.16�10.87; P ¼ .03) acute

pulmonary embolism (OR 4.95, 95% CI 1.22�20.63;

P ¼ .02), and advancing age (OR 1.14, 95% CI 1.08�1.20:

P< .001).

Table 1. Multivariate Analysis of COVID-19 Complications, Life-Sustaining Interventions, Comorbidities, and the Association With Code Status

Downgrade

Parameters Subjects, n (%) Odds Ratio 95% CI P

Complication

Respiratory failure 215 (62.1) 4.09 1.45–11.50 .008

Sepsis (with or without shock) 98 (28.3) 1.45 0.45–4.55 .53

Acute kidney injury 95 (27.5) 3.30 1.43–7.60 .005

Required vasopressor 69 (19.9) 2.03 0.32–12.99 .91

Required intubation 66 (19.1) 5.52 0.09–29.41 .058

Hypotension 56 (16.2) 3.56 1.16–10.87 .03

Metabolic acidosis 45 (13.0) 1.02 0.36–2.89 .97

Arrhythmia 40 (11.6) 1.29 0.51–3.27 .59

Liver injury 42 (12.1) 1.06 0.40–2.82 .77

Septic shock 49 (14.2) 3.00 0.89–10.09 .08

Cardiogenic shock 13 (3.8) 2.28 0.51–10.06 .28

Acute pulmonary embolism 12 (5.8) 4.95 1.22–20.63 .02

Acute heart failure 12 (3.5) 4.08 0.99–16.66 .051

Comorbidities

History of hypertension 208 (60.1) 1.39 0.34–5.15 .63

History of diabetes mellitus 126 (36.4) 1.08 0.04–3.42 .89

Active cancer 16 (4.7) 2.5 0.51–12.6 .25

Advancing age NA 1.14 1.08–1.20 <.001

NA ¼ not applicable
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The results when comorbidities, complications, life-sus-

taining interventions, and code status downgrade were

included in the multivariate procedure to determine an

association between those factors and mortality are detailed

in Table 2. A code status downgrade had the strongest asso-

ciation with death after controlling for the other factors

(OR 52.55, 95% CI 12.53�220.41; P < .001). In addition,

hypotension (OR 7.81, 95% CI 1.01�55.55; P ¼ .040),

hypertension history (OR 2.87, 95% CI 1.30�6.312;

P ¼ .01), and advancing age (OR 1.05 95% CI 1.01�12;

P¼ .02) were all independently associated with death.

Although active cancer (n¼ 16) had an isolated univariate

association with mortality (OR 3.1, 95% CI 1.02�9.31), in

the multivariate models, active cancer was not associated

with mortality or a code status downgrade. Of 16 subjects

with active cancer, 13 were full code and 3 were in limited

care at admission. Three of the subjects with full code cancer

were intubated, and 1 survived. Ten of the 13 subjects with

active cancer and who were not intubated survived, which

yielded 5 total deaths in the group or a 31% mortality rate.

Four of the 5 subjects with active cancer had a code status

downgrade before death, the exception being 1 subject on

limited care who arrested while on high-flow nasal canula.

Discussion

There was a significant association between mortality

and code status downgrade, with a large OR, a shared deci-

sion that, in the setting of acute severe illness, typically

represents acceptance of impending death. A code status

downgrade reflects a variety of factors related to patient

decline and worsening clinical picture, which impacts

patient and/or family expectations of a terminal outcome.

No subject had his or her code status upgraded to a higher

level of care when faced with respiratory failure. However,

there were 9 subjects who died while their admission code

status was maintained, and 7 of this group remained intuba-

ted. In each of these cases, there was a rapid change in clini-

cal condition. In one case, code status was being discussed

with the family when the subject suddenly arrested.

In our study of code status downgrade, we found an inde-

pendent association between code status downgrade with respi-

ratory failure, acute kidney injury, hypotension, acute

pulmonary embolism, and advancing age in our population, as

determined by multivariable logistic regression. With the

exception of active cancer, all the factors listed in Table 1 had

an isolated univariate association with code status downgrade,

but the association with code status downgrade did not remain

when controlling for other factors. Reading the progress notes

of the subjects who died revealed a common theme. A patient

who is intubated experiences a downturn in stability with hypo-

tension or the onset of a complication such as acute kidney

injury, which possibly requires renal replacement therapy in

the ICU. The family decides to de-escalate care. The patient is

compassionately extubated and dies soon thereafter. The me-

dian time of 0.25 d (6 h) between code status downgrade and

death, for the subjects with a code status downgrade who died

in the hospital, reflects this pattern.

Table 2. Multivariate Analysis of the Association of Complications, Required Interventions, and Change in Code Status With Mortality

Parameter Subjects, n (%) Odds Ratio 95% CI P

Complication

Respiratory failure 215 (62.1) 1.20 0.27–5.46 .81

Sepsis (with or without shock) 98 (28.3) 2.04 0.24–17.2 .51

Acute kidney injury 95 (27.5) 1.02 0.24–4.29 .98

Required vasopressor 69 (19.9) 7.85 0.74–83.78 .09

Required intubation 66 (19.1) 1.65 0.18–14.92 .66

Hypotension 56 (16.2) 7.81 1.01–55.55 .040

Code status change 52 (15.0) 52.55 12.53–220.41 <.001

Metabolic acidosis 45 (13.0) 2.96 0.59–14.60 .18

Arrhythmia 40 (11.6) 2.43 0.49–12.80 .28

Liver injury 42 (12.1) 2.54 0.53–12.16 .24

Septic shock 49 (14.2) 11.52 0.91–145.42 .059

Cardiogenic shock 13 (3.8) 4.39 0.42–46.03 .22

Acute pulmonary embolism 12 (5.8) 4.38 0.42–46.03 .15

Acute heart failure 12 (3.5) 3.98 0.03–43.48 .25

Comorbidities

History of hypertension 208 (60.1) 2.87 1.30–6.31 .01

History of diabetes mellitus 126 (36.4) 2.83 0.481–16.6 .25

Active cancer 16 (4.7) 8.30 0.878–78.4 .065

Advancing age NA 1.06 1.01–1.12 .02

NA ¼ not applicable
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As with any retrospective chart review study, there is an

opportunity for documentation error. Incomplete documen-

tation (eg, unknown subject history on arrival) also made

demographic and comorbidity analysis difficult. Another li-

mitation of our study was the lack of feedback from the

subjects and families with regard to their decision to request

or accept a downgrade code status. Future prospective

study could record what factors influenced their decisions.

The most consistent factors in this study associated with

a code status downgrade were respiratory failure, acute kid-

ney injury, hypotension, acute pulmonary embolism, and

advancing age. Code status downgrades, clinical hypoten-

sion, hypertension history, and advancing age were also

significantly associated with mortality. A code status down-

grade preceded death in 40 of the 49 subjects who died.

The remaining 9 subjects had rapid demise, due to ventricu-

lar fibrillation (2 subjects) or pulseless electrical activity

due to hypoxia (5 subjects). The continued importance of

goals of care discussions in the assessment of patients who

are critically ill and with COVID-19 cannot be understated.
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