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Abstract

Objective: To risk-stratify COVID-19 patients being considered for discharge from the

emergency department (ED).

Methods:We conducted an observational study to derive and validate a clinical deci-

sion rule to identify COVID-19 patients at risk for hospital admission or death within
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72hoursof EDdischarge.Weuseddata from49sites in theCanadianCOVID-19Emer-

gencyDepartmentRapidResponseNetwork (CCEDRRN) betweenMarch 1, 2020, and

September 8, 2021. We randomly assigned hospitals to derivation or validation and

prespecified clinical variables as candidate predictors. We used logistic regression to

develop the score in a derivation cohort and examined its performance in predicting

short-term adverse outcomes in a validation cohort.

Results: Of 15,305 eligible patient visits, 535 (3.6%) experienced the outcome. The

score included age, sex, pregnancy status, temperature, arrival mode, respiratory rate,

and respiratory distress. The area under the curve was 0.70 (95% confidence interval

[CI] 0.68–0.73) in derivation and 0.71 (95% CI 0.68–0.73) in combined derivation and

validation cohorts. Among those with a score of 3 or less, the risk for the primary out-

comewas1.9%or less, and the sensitivity of using3 as a rule-out scorewas89.3% (95%

CI 82.7–94.0). Among those with a score of ≥9, the risk for the primary outcome was

as high as 12.2% and the specificity of using 9 as a rule-in score was 95.6% (95% CI

94.9–96.2).

Conclusion: The CCEDRRN COVID discharge score can identify patients at risk

of short-term adverse outcomes after ED discharge with variables that are readily

available on patient arrival.

KEYWORDS

clinical decision instrument, clinical prediction score, coronavirus disease, COVID-19, emergency
medicine, predictionmodel

1 INTRODUCTION

1.1 Background

Most patients who present with COVID-19 to the emergency depart-

ment (ED) have no obvious need for admission and are discharged

home.1–4 Prior work has identified several clinical factors associated

with progression to severe COVID-19 disease.5–10 The application

of these findings to individual patients to support bedside decision-

making is not intuitive. Clinical decision rules (CDRs) involve the trans-

formation of observed associations between various clinical features

and outcomes into a “rule” or score that can be used to risk-stratify

patients and directly support bedside clinical decision-making with

individualized risk estimates.11 Although COVID-19 CDRs have been

developed to support safe disposition decisions for COVID-19 patients

in the ED,12–16 many have been developed using non-representative

patient cohorts, whereas some require laboratory or radiology

results that are not available for most patients being considered for

discharge.

1.2 Importance

Unfortunately, some patients discharged from the EDdeteriorate soon

afterwards.17 This investigation, using data from a cohort of mostly

unvaccinated ED patients, provides a CDR for use in unvaccinated

patients to support safe disposition decisions. Our work provides

insights into which clinical features are most predictive of short-term

risk after discharge from the ED, which may be used in clinical and

research settings.

1.3 Goals of this investigation

The specific objectives of this study were to derive and validate a bed-

side CDR to predict the risk of hospital admission or death within

72 hours of ED discharge among COVID-19 patients discharged from

the ED.

2 METHODS

2.1 Design

This was a retrospective observational study using data collected in

the Canadian COVID-19 Emergency Department Rapid Response

Network (CCEDRRN, pronounced “sedrin”).18 Model development

and reporting followed Transparent Reporting of a Multivariable

Prediction Model for Individual Prognosis or Diagnosis (TRI-

POD) standards.19 The research ethics boards of all participating

institutions approved this study with a waiver of informed con-

sent for enrollment and collection of retrospective data from
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hospital charts. We registered CCEDRRN on clinicaltrials.gov

(NCT04702945).

2.2 Setting

CCEDRRN is a pan-Canadian collaborative research network and

registry involving 49 EDs across 8 provinces.18

2.3 Selection of subjects

We included adult patients (age 18 or older) with confirmed COVID-

19 who were discharged from the ED of a participating site between

March 1, 2020, and September 8, 2021. We defined “confirmed

COVID-19” as patients with a positive nucleic acid amplification test

for severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)

obtained within 14 days before or after their arrival in the ED. This

allowed us to capture patients who were diagnosed in the community

and subsequently presented to the ED and those with early false neg-

ative tests. We excluded patients from long-term care facilities and

those with a DoNot Resuscitate order.

2.4 Measurements

Research assistants abstracted data from electronic and paper-based

medical records into a central, web-based Research Electronic Data

Capture (REDCap) database (Vanderbilt University; Nashville, TN).

Registry data quality measures included logic checks within the

database for valuesout of range, audit of a sampleof cases for eachnew

research assistant, and routinemonthly verification for outlying data.

We captured demographics, arrival vital signs, symptoms, comor-

bidities, COVID-19 exposure risk, immunization status, diagnostic test

results, and patient outcomes. Interrater agreement of key predic-

tor variables in the registry database has been assessed and reported

elsewhere.18 The CDRwas developed after all chart abstractions were

complete; research assistantswere thus unaware ofwhich clinical vari-

ableswould be candidate predictor variables. Telephone follow-upwas

conducted to ascertain immunization status.

We coded all patients who presented to the ED in 2020 as unimmu-

nized because the first COVID-19 vaccination was licensed for use by

HealthCanadaonDecember14, 2020. Forpatientspresenting in2021,

we ascertained immunization status through medical record review or

telephone follow-up of consenting patients. If the twowere discrepant,

we coded the patient’s immunization status according to their tele-

phone follow-up data. If immunization status was not documented or

ascertained from telephone followup for a particular patient,we coded

their immunization status according to a rule we developed based on

their status as a healthcare worker, age, province of residence, and the

date of the ED visit. Because vaccine eligibility was based on these fac-

tors and deliverywas tightly controlled by public health authorities, we

were able to use this rule with confidence to code patients as unimmu-

nized when they were not eligible at the time of their ED visit. When

The Bottom Line

Which clinical features, attainable on history and physi-

cal examination, can predict death or a hospital admission

at 72 hours in patients discharged from the emergency

department (ED)with COVID-19? We developed the Cana-

dian COVID-19 Discharge Score (range 0–12) in a group

of mostly unvaccinated ED patients that can risk-stratify

patients based on age, sex, temperature, arrival mode, preg-

nancy, respiratory distress, and respiratory rate. Patients

with a score of 3 or less had a risk of the outcome of 1.9% or

less, whereas patients with a score of 9 or more had up to a

12.2% risk of the outcome.

patients with undocumented immunization status were deemed to be

eligible for vaccination by this method, we excluded them from the

analysis because we could not be certain of their actual immunization

status.

We defined patients as “fully vaccinated” 7 days or more after their

second dose of a 2-dose vaccination regimen or 14 days after a sin-

gle dose regimen approved by the World Health Organization.20 We

defined patients as “partially vaccinated” if their index ED visit was

more than 14 days after the first dose of a 2-dose vaccine regimen.We

defined patients as “unvaccinated” if they had not received any vaccine

or had received the first dose of any vaccine regimen less than or equal

to 14 days before their index ED visit.

2.5 Outcome

The primary outcome was a short-term adverse event defined as hos-

pital admission or in-hospital death within 72 hours of ED discharge.

2.6 Data analysis

We chose candidate predictor variables available at the bedside based

on literature review and clinical knowledge. The candidate variables

included age, sex, pregnancy, type of residence, ED arrival mode,

comorbidities, symptoms, respiratory rate, ED oxygen delivery, physi-

cian or nurse impression of respiratory distress, medication adminis-

tered in ED, immunization status, and use of alcohol, tobacco, vaping,

and illicit substances. Data were complete except for arrival respira-

tory rate and fever, which had 4.2% and 2.3% missing, respectively

(Supplementary Appendix Table 1).

2.6.1 Model development and validation

We randomly assigned participating sites to derivation or valida-

tion, with the goal of assigning 75% of eligible patients and outcome
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F IGURE 1 Flow diagram of included and excluded emergency department visits. Abbreviations: CCEDRRN, Canadian COVID-19 Emergency
Department Rapid Response Network; DNR, do not resuscitate; ED, emergency department; SARS-CoV-2, severe acute respiratory syndrome
coronavirus-2.

events to derivation and the remaining to validation (Supplementary

Appendix Table 2). We used multiple imputations with missing pre-

dictor variable data. The initial logistic regression model considered

all candidate predictors. We assessed outcomes independently for

each ED visit in the data set. Continuous predictors were fit with

restricted cubic splines having 3 knots. We assessed the strengths of

associations between predictors and the outcome using an analysis of

variance plot to inform the degrees of freedom to allocate to each pre-

dictor. We used a fast step-down procedure to reduce the model to

key predictors.21 We conducted an internal bootstrap validation with

1000 bootstrap samples and 5 multiple imputations, then combined

the results using a logit transformation and Rubin’s rules to provide

an optimism-corrected area under the receiver-operating character-

istic (AUC).22,23 We categorized continuous predictors based on the

relationship between the spline function and outcome. To enable easy

clinical use, we categorized continuous variables using clinically sensi-

ble cutpoints based on the spline function. We assigned integer points

for each predictor variable, whichwere summed to calculate the score.

We used a nomogram to assign points to form a score that ranged from

0 to 12. We calculated the sensitivity and specificity at different point

thresholds, along with the score’s discrimination and calibration. We

validated the model in a cohort of geographically distinct sites that

were not part of the derivation cohort. We performed analyses in R24

using the rms25 and pROC packages.26

2.6.2 Evaluation of available sample size to
produce reliable prediction modeling

We used the pmsampsize package27 for sample size determination.

Assuming an event rate of less than 10%, shrinkage of 0.9, and a con-

servative Cox-Snell R-squared of at least 0.1, 4.25 events per degree of

freedom were required for reliable prediction modeling in the deriva-

tion cohort.27 The 20 candidate predictor variables had 24 degrees of

freedom indicating a minimum of 102 primary outcomes of interest

were required in each of the derivation and validation samples.

3 RESULTS

3.1 Characteristics of study subjects

There were 152,943 ED visits captured in the CCEDRRN registry

between March 1, 2020, and September 8, 2021. Of these, 15,305

satisfied inclusion/exclusion criteria and were included in our analy-

sis (Figure 1). The characteristics and outcomes of included patients by

derivation and validation cohort can be seen in Table 1.

Of those included, 535 (3.5%) patients experienced the primary out-

come of death or hospital admission within 72 h of ED discharge. In

the derivation cohort, there were 11,487 ED visits to 35 sites with 404
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TABLE 1 Patient characteristics in the derivation and validation cohorts

Derivation

cohort

(n= 11,487)

Validation

cohort

(n= 3818)

Age in years, mean (SD) 46.2 (16.2) 46.3 (16.2)

Female sex, n (%) 5928 (51.6) 1880 (49.2)

Province, n (%)

Quebec 2960 (25.8) 573 (15.0)

British Columbia 4052 (35.3) 1662 (43.5)

Alberta 2733 (23.8) 1151 (30.1)

Ontario 1554 (13.5) 208 (5.4)

Saskatchewan 114 (1.0) 175 (4.6)

Nova Scotia 68 (0.6) 49 (1.3)

NewBrunswick 6 (0.1) –

Arrival from, n (%)

Home (community) 11,315 (98.5) 3655 (95.7)

Institution/no fixed address 172 (1.5) 163 (4.3)

Arrival mode, n (%)

Self 8537 (74.3) 2704 (70.8)

Ambulance or police 2950 (25.7) 1114 (29.2)

Arrival heart rate, beats/min, mean (SD) 93.4 (16.9) 94.1 (17.5)

Arrival respiratory rate/min, mean (SD) 19.1 (3.4) 19.6 (4.0)

Arrival temperature in degrees Celsius, mean (SD) 37 (0.8) 36.9 (0.8)

Presence of respiratory distress, n (%) 1586 (13.8) 653 (17.1)

10most common symptoms reported by patients with COVID-19, n (%)

Cough 6687 (58.2) 2137 (56.0)

Shortness of breath (dyspnea) 5359 (46.7) 1838 (48.1)

Fever 5034 (43.8) 1526 (40.0)

Chest pain (includes discomfort or tightness) 3363 (29.3) 1132 (29.6)

Abdominal pain 1097 (9.5) 336 (8.8)

Dizziness/vertigo 998 (8.7) 341 (8.9)

Altered consciousness/confusion 248 (2.2) 115 (3.0)

Hemoptysis (bloody sputum) 153 (1.3) 63 (1.7)

Hemorrhage (bleeding) 124 (1.1) 32 (0.8)

Seizures 31 (0.3) 5 (0.1)

Comorbidities, n (%)

Hypertension 2124 (18.5) 602 (15.8)

Diabetes 1332 (11.6) 325 (8.5)

Mental health diagnosis 931 (8.1) 342 (8.9)

Asthma 877 (7.6) 286 (7.5)

Coronary artery disease or congestive heart failure 335 (3.0) 151 (4.0)

Rheumatologic disorder 298 (2.6) 112 (2.9)

Chronic neurologic disorder (not dementia) 235 (2.0) 95 (2.5)

Chronic lung disease (not asthma or pulmonary fibrosis) 217 (1.9) 103 (2.7)

Activemalignant neoplasm (cancer) 187 (1.6) 32 (0.8)

Past malignant neoplasm (cancer) 174 (1.5) 49 (1.3)

Atrial fibrillation 151 (1.3) 59 (1.5)

Chronic kidney disease or dialysis 142 (1.2) 60 (1.6)

(Continues)
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TABLE 1 (Continued)

Derivation

cohort

(n= 11,487)

Validation

cohort

(n= 3818)

Obesity (clinical impression) 131 (1.1) 38 (1.0)

Dementia 49 (0.4) 10 (0.3)

Mild liver disease 41 (0.4) 23 (0.6)

Organ transplant 38 (0.3) 17 (0.4)

Moderate/severe liver disease 23 (0.2) 7 (0.2)

Smoking or vaping, n (%)

Current or past 638 (5.6) 213 (5.6)

Never or not documented 10,849 (94.4) 3605 (94.4)

Illicit substance use, n (%)

Current or past 317 (2.8) 203 (5.3)

Never or not documented 11,170 (97.2) 3615 (94.7)

Pregnant, n (%) 201 (1.7) 67 (1.8)

Oxygen required in the emergency department, n (%) 183 (1.6) 83 (2.2)

Medication administered in ED: dexamethasone, hydrocortisone, or prednisone 525 (4.6) 181 (4.7)

COVID-19 vaccination status, n (%)

Not vaccinated 11,278 (98.2) 3711 (97.2)

Partially/fully vaccinated 209 (1.8) 107 (2.8)

Outcomes, n (%)

Admission without death 381 (3.3%) 125 (3.3%)

In-hospital death 23 (0.2%) 6 (0.2%)

(3.5%) primary outcome events, 23 (0.2%) of which were in-hospital

deaths (Table 1). In the validation cohort, there were 3818 ED visits to

14 different sites with 131 (3.4%) primary outcome events, 6 (0.2%) of

which were in-hospital deaths.

3.2 Main results

In derivation, the step-down procedure produced a final model with

7 variables (Table 2). The resulting CCEDRRN COVID discharge score

ranged from 0 to 12. We combined scores 10, 11, and 12 because the

observed number of cases in each category was small. The discrim-

ination of the CCEDRRN COVID discharge score was similar across

derivation, validation, and combined cohortswith anAUCof 0.70 (95%

CI 0.68–0.73), 0.71 (95% CI 0.67–0.75), and 0.71 (95% CI 0.68–0.73),

respectively (Figure 2 and Supplementary Figure 1). The predicted risk

associated with each score is shown in Supplementary Appendix Table

3. Observed and estimated risks for admission to hospital or death

within 72 h associated with each score value in the validation cohort

is shown in Table 3. We observed that 37.9% of the validation cohort

scored3or less and represented a low-risk group (risk of outcome1.9%

or less). The sensitivity of using a score of 3 to rule out admission or

death at 72 hwas 89.3% (Table 4). In the validation cohort, 4.8% scored

9 or more and represented a high-risk group (risk of outcome up to

12.2%) associated with a specificity of 95.6%. The distribution of risk

across score values and the sensitivity and specificity for all cutoff val-

ues in the combined cohort can be seen in Supplementary Appendix

Tables 4 and 5.

3.3 Limitations

Our model needs to be externally validated in other health systems.

Wewere unable tomeasure natural immunity related to prior infection

in our cohort and this factor may be associated with risk of short-term

outcomes. The generalizability of CCEDRRN COVID discharge score

is supported by the fact that it was derived and validated using data

from ED visits occurring over 4 waves of the pandemic, during a time

whenmultiple variants evolved and while population vaccination rates

were increasing.28,29 However, as the virus continues to evolve and

the immunity of the population changes with vaccination and natural

infection, the performance of this CDR may also change. As such, the

CCEDRRN COVID discharge score requires evaluation in the context

of contemporary SARS-CoV2 variants, high vaccination rates, and

natural immunity. Because of the retrospective nature of our study, we

were dependent on the quality of data charted in the clinical record. It

is possible that data for some predictor variables were incomplete and

may have led to misclassification bias. We were not able to capture
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TABLE 2 Derivation of the CCEDRRNCOVID discharge score based on adjusted associations between predictor variables and the composite
outcome of death or hospital admission within 72 h of ED discharge

Variable Categories Estimate

Standard

error Odds ratio 95%CI Points

Age (years)a 0.76 0.10 2.15 (1.75–2.64)

<40 0

40–59 2

60–79 3

≥80 4

Sex

Female Reference Reference Reference Reference 0

Male 0.57 0.11 1.77 (1.43–2.19) 1

Temperature

36–37.5 Reference Reference Reference Reference 0

<36◦C −0.36 0.33 0.70 (0.37–1.32) 0

>37.5◦C 0.59 0.11 1.81 (1.46–2.24) 1

Arrival mode

Self Reference Reference Reference Reference 0

Ambulance/police 0.41 0.11 1.51 (1.22–1.87) 1

Pregnant 1.25 0.36 3.50 (1.71–7.16) 2

Respiratory distress 0.4 0.11 1.50 (1.21–1.86) 1

Arrival respiratory rateb 0.27 0.09 1.31 (1.09–1.58)

<20 0

20–29 3

30+ 4

aEstimate and odds ratio for age were calculated for the upper quartile (>57 years) versus the lower quartile (<34 years).
bEstimate and odds ratio for arrival respiratory rate were calculated for the upper quartile (>20) versus the lower quartile (<18).

Abbreviations: CCEDRRN, Canadian COVID-19 Emergency Department Rapid Response Network; CI, confidence interval; ED, emergency department

deaths or admissions that occurred outside of hospitals participating

in CCEDRRN, and wewere not able to capture deaths that occurred in

the community. Our model did not include duration of illness, and this

may have influenced the risk for short-term adverse events after ED

discharge. Our tool achieved only moderate discrimination (AUC 0.70,

95%CI 0.68–0.73). This suggests there are likely to be patient, disease,

or contextual factors not accounted for by the elements included in

the final rule. Future research should explore these other potential

factors.

4 DISCUSSION

We derived and validated a parsimonious and simple score to identify

discharged COVID-19 patients who are at risk for admission or death

within72hours: theCCEDRRNCOVIDdischarge score .We found that

7 bedside clinical variables can be used to risk stratify patients based

on death or hospital admission at 72 h after the ED visit. Variables in

the final model included age, sex, temperature, arrival mode (ambu-

lance/police versus self), pregnancy, respiratory distress, and arrival

respiratory rate.

The CCEDRRN COVID discharge score is most appropriate for

application in unvaccinated individuals because 98% of the patients in

our cohortwereunvaccinated. Tools for use in theunvaccinated remain

relevant because 15% of the Canadian population (approximately 6

million people) and 20.5% of the US population (approximately 68 mil-

lion people) are unvaccinated as of September 2022.30,31 There are

other regions of the world with even higher proportions of the pop-

ulation being unvaccinated. For example, only 30% of the population

of the African continent have received at least 1 dose of COVID-19

vaccination.32 We suspect that unvaccinated individuals will continue

to be overrepresented in the ED population because they tend to

experiencemore severe COVID-19 after SARS-CoV2 infection.

The CCEDRRN COVID discharge score can be used to risk-stratify

patients based on short-term outcomes, especially at the extremes

of score values. For example, among those with a CCEDRRN COVID

discharge score of ≤3, the risk of adverse outcomes at 72 h is 1.9%

or less and those with a score of ≥9 points had a much higher rate

of the outcome (up to 12.2%). Depending on physician and patient

risk tolerance and local resource availability, identifying patients in

the low- or high-risk CCEDRRN COVID discharge score categories

could contribute meaningfully toward developing a safe disposition
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F IGURE 2 Distribution and performance of the CCEDRRNCOVID discharge score in the derivation cohort (left panel) and validation cohort
(right panel): (A) distribution of the score, (B) observed death or hospital admission within 72 h of ED discharge across the range of the score, (C)
predicted versus observed probability of death of hospital admission within 72 h of ED discharge, and (D) receiver operating characteristic curve
with area under the curve (AUC) and associated 95% confidence intervals.

plan. Future research should determine whether CCEDRRN COVID

discharge score improves on physician gestalt.

Other CDRs designed to support prognostication in ED COVID-

19 patients have been published. The Hospitalization or Outpatient

Management of Patients with a SARS-CoV-2 Infection (HOME-CoV)

rule was developed through a Delphi method involving clinicians and

then validated using data from 34 hospitals in Europe.13 This before-

after study included patients with probable and confirmed COVID-19

and had a primary outcome of invasive ventilation or death occurring

within 7 days after patient assessment. This rule was used in a dichoto-

mous way, with patients being classified as only rule positive or rule

negative. Event rates in both groups were extremely low (≤3%). The

rule had no meaningful impact on actual admission rates during the

study. The comorbidities, obesity/body mass index, vital signs, age and

sex (COVAS) score was derived and validated with data from 26,600

ED encounters across 15 hospitals in southern California.16 Patients

included those from the ED with a diagnosis of pneumonia, suspected

or confirmed COVID-19, exposure to COVID-19, or symptoms suspi-

cious for COVID-19. The primary outcome was death or respiratory

decompensation (including any oxygen need, including facemask, non-

invasive ventilation, or intubation) within 7 days, which occurred in 4%

of patients. The final COVAS score included the 5 categories of comor-

bidities, body mass index, vital signs, age, and sex. The major limitation

of the COVAS study was that less than 30% of the study cohort were

tested for SARS CoV-2 and only 18% were positive. It is likely that

many in the cohort had infections with pathogens other than SARS
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TABLE 3 Performance of the CCEDRRNCOVID discharge score to identify risk of death or hospital admissionwithin 72 hours of ED discharge
at different cutoff values in the validation cohort

Score

Total patients

Risk category

Proportion of

patients Observed risk Expected risk

N % % N % N %

0 169 4.4 Low 37.9 1 0.6 1 0.7

1 364 9.5 1 0.3 3 0.9

2 378 9.9 2 0.5 5 1.2

3 535 14.0 10 1.9 9 1.7

4 603 15.8 Medium 57.3 15 2.5 14 2.3

5 468 12.3 22 4.7 15 3.1

6 438 11.5 20 4.6 19 4.3

7 386 10.1 18 4.7 22 5.8

8 294 7.7 22 7.5 23 7.8

9 139 3.6 High 4.8 17 12.2 14 10.4

≥10 44 1.2 3 6.8 6 13.7

Abbreviations: CCEDRRN, Canadian COVID-19 Emergency Department Rapid Response Network; ED, emergency department

TABLE 4 Performancemetrics of the CCEDRRNCOVID discharge score in the validation cohort using different score cutoffs

Score cutoff

Cumulative patients

with cutoff score or less

n (%) Sensitivity (%, 95%CI) Specificity (%, 95%CI)

0 169 (4.4) 99.2 (95.8–100) 4.6 (3.9–5.3)

1 533 (14) 98.5 (94.6–99.8) 14.4 (13.3–15.6)

2 911 (23.9) 96.9 (92.4–99.2) 24.6 (23.2–26)

3 1446 (37.9) 89.3 (82.7–94) 38.8 (37.3–40.4)

4 2049 (53.7) 77.9 (69.8–84.6) 54.8 (53.2–56.4)

5 2517 (65.9) 61.1 (52.2–69.5) 66.9 (65.3–68.4)

6 2955 (77.4) 45.8 (37.1–54.7) 78.2 (76.9–79.5)

7 3341 (87.5) 32.1 (24.2–40.8) 88.2 (87.1–89.2)

8 3635 (95.2) 15.3 (9.6–22.6) 95.6 (94.9–96.2)

9 3774 (98.8) 2.3 (0.5–6.5) 98.9 (98.5–99.2)

10–12 3818 (100) 0 (0–2.8) 100 (99.9–100)

Abbreviations: CCEDRRN, Canadian COVID-19 Emergency Department Rapid Response Network; CI, confidence interval

CoV-2. The COVID Home Safely Now (CHOSEN) score aimed to pre-

dict suitability for discharge from a monitored setting among patients

with COVID-19 admitted to the hospital or the ED.14 The score was

derived and validated using data from 10 hospitals in Massachusetts.

Seventy-seven percent of the cohort were patients admitted to hospi-

tal. The primary outcome was a composite of hypoxia, ICU admission,

or death at 14 days. Although 2059 patients were enrolled, 733 (36%)

were excluded because 14-day follow up data were missing. A 3-item

risk score ranging from 0 to 55 points was developed consisting of age,

oxygen saturation, and albumin. At a cutpoint of 30, the score had a

sensitivity of 83% and specificity of 82%. The generalizability of this

rule to the ED is limited because it was derived from mostly inpatient

data. This rule requires laboratory investigation, which is not indicated

inmost patients being considered for discharge home from theEDwith

COVID-19.

TheCCEDRRNCOVIDdischarge score has several advantages over

other CDRs for use in the ED.12,14,15 Our rule is simple and does

not rely on the results of investigations or determination of patient

comorbidities. The determination of comorbidities in the ED can be

unreliable.33 The CCEDRRN COVID discharge score uses an ultra-

short follow-up period of 72 hours. Several prior studies used longer

intervals including 7,13,16 14,14 or even 30 days.5,7,10,12 We felt that

a rule predicting outcomes within 72 hours of ED assessment might

convey a more appropriate assessment of immediate risks that might

be mitigated with decisions made in the ED, specifically around the

decision to admit at the index visit. The 72-hour interval is commonly

used as a health care quality metric for patient recidivism.34–37 The

CCEDRRN COVID discharge score was derived and validated with

data from across 49 EDs with varied academic/community status,

sizes, and community types across 4 waves of the pandemic while
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5 known variants of concern were circulating.18,28,29 This supports

the generalizability of our rule, especially for the Canadian ED set-

ting. The CCEDRRN COVID discharge score was developed using

data from patients with a confirmed, laboratory-proven diagnosis of

COVID-19. In contrast to other published CDRs that were derived

using much broader inclusion criteria and patients without confirmed

SARS CoV-2 infection, the CCEDRRN COVID discharge score better

reflects the pathophysiology and natural history of COVID-19. Lastly,

our cohort included only those whowere discharged home rather than

a more heterogeneous cohort of obviously sicker patients admitted

to hospital included in other CDRs. Patients with obvious indica-

tions for admission are likely to be sicker, older, and do not require

the use of a CDR to identify that they are sufficiently ill to require

admission.

In addition to potential clinical use, theCCEDRRNCOVIDdischarge

score may prove useful as a research tool. For example, risk stratifica-

tion of subjects being considered for clinical trials with a CCEDRRN

COVID discharge score could support targeted enrollment of high-risk

patients most likely to benefit from treatment and could also support

subgroup analyses based on baseline risk.

In summary, the CCEDRRN COVID discharge score, which includes

age, sex, temperature, arrival mode, pregnancy status, the presence of

respiratory distress, respiratory rate, and pregnancy status, is associ-

atedwith a patient’s risk of death or hospital admissionwithin 72hours

of ED discharge. The rule, which has potential clinical and research

applications, is particularly relevant for unvaccinated individuals who

present to the EDwith COVID-19.
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