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Objectives: Caring for patients with COVID-19 has resulted in a considerable strain on hospital capacity. One strat-
egy to mitigate crowding is the use of ED-based observation units to care for patients who may have otherwise
required hospitalization. We sought to create a COVID-19 Observation Protocol for our ED Observation Unit
(EDOU) for patients with mild to moderate COVID-19 to allow emergency physicians (EP) to gather more data
for or against admission and intervene in a timely manner to prevent clinical deterioration.
Methods: This was a retrospective cohort study which included all patients who were positive for SARS-CoV-2 at
the time of EDOU placement for the primary purpose of monitoring COVID-19 disease. Our institution updated
the ED Observation protocol partway into the study period. Descriptive statistics were used to characterize dem-
ographics.We assessed for differences in demographics, clinical characteristics, and outcomes between admitted
and discharged patients.Multivariate logistic regressionmodelswere used to assesswhethermeeting criteria for
the ED observation protocols predicted disposition.
Results: During the time period studied, 120 patients positive for SARS-CoV-2 were placed in the EDOU for the
primary purpose of monitoring COVID-19 disease. The admission rate for patients in the EDOU during the
study period was 35%. When limited to patients who met criteria for version 1 or version 2 of the protocol,
this dropped to 21% and 25% respectively. Adherence to the observation protocol was 62% and 60% during the
time of version 1 and version 2 implementation, respectively. Using a multivariate logistic regression, meeting
criteria for either version 1 (OR = 3.17, 95% CI 1.34–7.53, p < 0.01) or version 2 (OR = 3.18, 95% CI 1.39–7.30,
p < 0.01) of the protocol resulted in a higher likelihood of discharge. There was no difference in EDOU LOS be-
tween admitted and discharged patients.
Conclusion:An ED observation protocol can be successfully created and implemented for COVID-19which allows
the EP to determinewhich patientswarrant hospitalization.Meeting protocol criteria results in an acceptable ad-
mission rate.

© 2022 Published by Elsevier Inc.
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1. Introduction

Caring for patients with COVID-19 has resulted in considerable strain
on hospital capacity throughout the United States due to increased pa-
tient volumes, decreased number of beds available due to precautions,
and increased numbers of patients requiring intensive care unit (ICU)
beds [1-4]. This has contributed to EmergencyDepartment (ED) crowding
in a system that was already stressed at baseline [5]. ED crowding is a
well-established challenge in the United States with many deleterious
effects on patient care outcomes and operational efficiency [6-12]. One
way to mitigate ED crowding is the use of ED-based observation units to
oston, MA 02114, USA.
care for patients who may have otherwise required hospitalization
[13,14].

ED-based observation units are well-equipped to care for patients
who require furthermonitoring or testing to determine a need for inpa-
tient admission, would benefit from specialty consultation not available
during off-hours, or have a condition expected to require fewer than
twomidnights in the hospital [13,15,16]. Many protocols have been de-
veloped for common complaints that fit these criteria such as treatment
of chest pain [17-20], cellulitis [14,21], transient ischemic attacks [22],
asthma [23-25], syncope [26], pulmonary embolism [27], and pyelone-
phritis [14,28,29].

Relatively few well-defined pathways have been established to care
for patients with COVID-19. While those with severe COVID-19 clearly
require hospitalization, a subset of patients with mild to moderate ill-
ness at the time of their ED presentation have a less predictable clinical
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course [30]. Emergency clinicians must decide whether to admit or
discharge these patients with the limited information available at the
time of the ED visit, with the risk of admitting too many – or too few –
of them based on expected clinical course.

Applying lessons from thefirst COVID-19 surge in the spring of 2020,
we sought to create a COVID-19 Observation Protocol for our ED Obser-
vation Unit (EDOU) for patients with mild to moderate COVID-19. Our
goal was a protocol that would allow emergency physicians to further
observe certain patients in the EDOU, gather more data for or against
admission, and intervene in a timely manner to prevent clinical deteri-
oration within 24–48 h.

2. Methods

This studywas evaluated by our Institutional Human Research Com-
mittee and deemed exempt from institutional review board review.

2.1. Setting

This study was conducted at a large academic medical center which
has 1019 licensed operational beds and with level 1 trauma, STEMI-
receiving center, and stroke center designations. Our ED has a dedicated
EDOUwith a capacity of 31 beds staffed by advanced practice providers
(APPs) with attending emergency physician supervision.
a

Fig. 1. (a): Protocol Flow Chart Version 1 implemented from 12/8/2020–1/17/2021
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2.2. Protocol

The COVID-19 ED Observation Protocol was launched on 12/8/20
(version 1) at our academic medical center (Fig. 1a). Inclusion criteria
for version 1 were limited to patients with primary COVID-19 diagnosis
as the reason for observation, roomair oxygen saturation>94% (or if al-
ways oxygen dependent, patients had to be at baseline oxygen therapy),
and an exertional oxygen saturation > 90%. In addition to oxygen pa-
rameters, exclusion criteria included suspected myocarditis secondary
to COVID-19 or neurological changes attributed to COVID-19.

The COVID-19 ED Observation Protocol was updated on 1/18/21
(version 2, Fig. 1b). Version 2 divided inclusion criteria by room air
oxygen saturation and included patients with an oxygen saturation
> 92%. For oxygen saturations 93–94% on room air, exclusion
criteria included a respiratory rate > 30, high risk age or comorbid-
ities, or an exertional oxygen saturation < 91%. For an oxygen satu-
ration of 95% or greater there were no explicit exclusion criteria. If
patients in this group were not of a high-risk age and did not have
any high-risk comorbidities, discharge from the ED was encouraged
but not required.

High risk age was defined as greater than or equal to 65 years
[31]. High risk co-morbidities for severe COVID-19 were defined as
cancer, chronic kidney disease (CKD), chronic obstructive pulmo-
nary disease (COPD), coronary artery disease (CAD) or congestive
. (b): Protocol Flow Chart Version 2 implemented from 1/18/2021–3/8/2021.
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Fig. 1 (continued).
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heart failure (CHF), sickle cell disease (SCD), active smoking, solid
organ transplant history, or type II diabetes mellitus (TIIDM) [32].

Interventions offered during version 1 of the protocol included offer-
ing casemanagement to set up visiting nursing services, offering appro-
priate patients rapid next-day paramedic assessment after discharge,
and continuous oxygen and respiratory assessments. In version 1 of
the protocol, disposition criteria were defined as admission to the hos-
pital for anyonewho develops a room air oxygen saturation ≤ 94%, a re-
spiratory rate > 30, or worsening of COVID-19 symptoms. Discharge
from the hospital was recommended if none of these criteria were met.

Interventions offered during version 2 of the protocol included offer-
ing casemanagement to set up visiting nursing services, offering appro-
priate patients admission to the virtual observation unit for in-home
monitoring, and continuous oxygen and respiratory assessments. In
version 2 of the protocol, disposition criteria were defined as admission
to the hospital for anyone who develops a new oxygen requirement, a
respiratory rate > 30, or worsening of COVID-19 symptoms. Discharge
from the hospital was recommended if none of these criteria were met.

2.3. Statistical analysis

This was a retrospective cohort study from 12/8/20 to 3/8/21. All pa-
tients whowere positive for SARS-CoV-2 at time of EDOU placement for
the primary purpose of monitoring COVID-19 disease were included.
Patients who were incidentally positive for SARS-CoV-2 but placed in
the EDOU for a different purpose (i.e., syncope, TIA, chest pain, etc.)
were excluded. We retrospectively evaluated whether each patient
207
met ED observation criteria for version 1 and version 2 of the protocol
regardless of the date of their visit. Descriptive statistics were used to
characterize patient demographics, clinical characteristics, and opera-
tional outcomes. We assessed for statistically significant differences be-
tween admitted and discharged patients using two-tailed t-tests for
continuous variables and Chi-squared tests for categorical variables.
Multivariate logistic regression models were used to assess whether
meeting criteria for the ED observation protocols predicts disposition.
All statistics were performed in R or Microsoft Excel.

2.4. Outcomes

The primary outcome was the admission rate from ED observation.
Our goal admission rate was 30% as this was the first iteration of a pro-
tocol for observation of COVID-19 and no prior protocols existed. Sec-
ondary outcomes included adherence to the protocol, ED observation
length of stay, 28-day mortality, and 14-day ED return visit.

3. Results

During the time period studied, 120 patients positive for SARS-CoV-
2 were admitted to the EDOU for the primary purpose of monitoring
COVID-19 disease (Table 1). Of these, 42 were subsequently admitted
to the hospital for an admission rate of 35%. When limited to patients
who met the criteria for version 1 or version 2 of the COVID-19 EDOU
protocol, the admission rate dropped to 21% (15/71) and 25% (19/77)
respectively (Table 2). The cohort consisted of 68 visits during the



Table 1
Demographics and clinical characteristics. All clinical data reported from initial ED visit prior to decisionmade to place patient in EDOU.Bold indicatesp<0.05
for the difference between admitted and discharged patients. Two-tailed t-test used for continuous variables. Chi-squared test used for categorical variables.
Abbreviations: CKD, Chronic Kidney Disease; COPD, Chronic Obstructive Pulmonary Disease; CAD, Coronary Artery Disease; CHF, Congestive Heart Failure;
TIIDM, Type II Diabetes Mellitus (TIIDM)

Full
Cohort

Admitted Discharged P-value

Number in Cohort 120 42 78
Age median (Q1-Q3) in years 60 (52–73) 65 (56–77) 59 (48–68) 0.05
Sex 0.93
Male 50 (42%) 20 (48%) 30 (38%)
Female 70 (58%) 22 (52%) 48 (62%)

Nadir SpO2 on RA: median (Q1-Q3) 95 (94–96) 94 (93–95) 96 (94–97) <0.01
Nadir Exertional SpO2: median (Q1-Q3) 94 (93–96) 94 (93–95) 95 (93–96) 0.08
Highest RR median (Q1-Q3) 20 (20–24) 21 (20–24) 20 (20−22) 0.79
O2 Dependent at Baseline 1 (1%) 0 (0%) 1 (1%) –
Myocarditis 0 (0%) 0 (0%) 0 (0%) –
Neurologic Changes 0 (0%) 0 (0%) 0 (0%) –
Cancer 21 (18%) 8 (19%) 13 (17%) 0.94
CKD 8 (7%) 4 (10%) 4 (5%) 0.59
COPD 7 (6%) 4 (10%) 3 (4%) 0.39
CAD/CHF 20 (17%) 8 (19%) 12 (15%) 0.79
Obesity 56 (47%) 17 (40%) 39 (50%) 0.45
Pregnant 2 (2%) 0 (0%) 2 (3%) –
Sickle Cell Disease 0 (0%) 0 (0%) 0 (0%) –
Current Smoker 3 (3%) 1 (1%) 2 (3%) –
Solid Organ Transplant 1 (1%) 0 (0%) 1 (1%) –
TIIDM 26 (22%) 8 (19%) 18 (23%) 0.78
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implementation of version 1 and 52 visits during version 2. Sixty-two
percent of patients met version 1 criteria and 60%met version 2 criteria
at the time each respective protocol was implemented (Table 2). Of the
26 patients who did not meet version 1 inclusion criteria, 24 should
have been excluded from ED observation and directly admitted inpa-
tient based on resting oxygen saturation less than 95%. Of the 21 pa-
tients who did not meet version 2 inclusion criteria, 16 should have
been excluded from ED observation and directly admitted inpatient
based on presence of a high-risk comorbidity and 9 of these should
have also been excluded based on age alone.

Admitted patients were slightly older (Table 1, 65 years vs. 59 years,
p = 0.05) and had a lower median resting oxygen saturation on room
air (Table 1, 94% vs. 96%, p < 0.01). Discharged patients were signifi-
cantly more likely to have met criteria for version 1 (Table 2, 72% vs.
36%, p < 0.01) and version 2 (Table 2, 74% vs. 45%, p< 0.01) of the pro-
tocol. Using a multivariate logistic regression with disposition as the
outcome while controlling for age and sex, meeting criteria for either
version 1 (OR = 3.17, 95% CI 1.34–7.53, p < 0.01) or version 2 (OR =
3.18, 95%CI 1.39–7.30, p<0.01) of the protocol resulted in a higher like-
lihood of discharge.
Table 2
Results. Bold indicates p < 0.05 for the difference between admitted and discharged pa-
tients. Two-tailed t-test used for continuous variables. Chi-squared test used for categori-
cal variables. Abbreviations: ED LOS, Emergency Department Length of Stay; ED OBS LOS,
Emergency Department Observation Unit Length of Stay; IP LOS, Inpatient Length of Stay;
ED, Emergency Department

Full Cohort Admitted Discharged P-value

Number in Cohort 120 42 78
ED LOS: median (Q1-Q3)
in hours

3.8
(3.0–5.3)

3.7
(3.0–5.0)

3.8
(2.9–5.4) 0.89

ED OBS LOS: median
(Q1-Q3) in hours

22.5
(17.1–28.8)

23.8
(18.4–31.8)

21.6
(16.7–26.2) 0.30

IP LOS: median (Q1-Q3)
in days

2.9
(2.2–4.2)

2.9
(2.2–4.2) N/A –

Meets Version 1 Criteria 71 (59%) 15 (36%) 56 (72%) <0.01
Meets Version 2 Criteria 77 (64%) 19 (45%) 58 (74%) <0.01
28 Day Mortality 1 (1%) 1 (2%) 0 (0%) –
14 Day ED Return 22 (18%) 5 (12%) 17 (22%) –
Admitted after repeat
ED visit 17 (14%) 4 (10%) 13 (17%) –
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Of the 22 patients who returned to our emergency department
within 14 days of initial visit, 17 were admitted directly from the ED
on their second visit. There was one death within 28-days of initial ED
visit and that patient did not meet version 1 or version 2 criteria.

Our median EDOU LOS was 22.5 h for the full cohort with no statis-
tically significant difference between those patients ultimately admitted
(23.8 h) or discharged (21.6 h). Similarly, the median ED LOS was 3.8 h
for the full cohort with no statistically significant difference between
those patients ultimately admitted from the EDOU (3.7 h) or discharged
(3.8 h).

4. Discussion

Our ED successfully created and implemented a COVID-19 EDObser-
vation Protocol for our EDOU. While there are patients with COVID-19
for whom appropriate disposition is clear at the time of initial ED eval-
uation, there is a proportion of patients for whom disposition is not im-
mediately apparent. A brief observation period allows the emergency
physician to gather more data for or against admission.

While ED-based observation units have been well studied for many
chief complaints, this is the first example we are aware of where a
COVID-19 protocol was developed for ED-based observation. Moreover,
this is the first ED-based observation protocol we are aware of that has
been created and implemented in real time for a novel diseasewith rap-
idly changing treatment guidelines. This protocol was developed and
implemented nine months after the initial cases of COVID-19 were
seen in our ED, and in time to capture much of the second surge seen
during the winter of 2020–2021.

Our overall adherence to the observation protocolswas 62% (version
1) and 60% (version 2). For the purpose of our analysis, we assessed
compliance with the protocol using the lowest documented room air
saturation at rest prior to the decision being made to admit the patient
to the EDOU. It is likely that some of the deviation from the protocols
can be explained by clinicians using clinical judgement when pulse ox-
imeter readings were borderline. It is also possible that during the im-
plementation of version 2 clinicians did not account for common high-
risk comorbidies.

Our overall admission rate from the EDOUwas 35%, slightly exceed-
ing our goal of 30%. On subgroup analysis of patients who strictly met
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criteria for either version of the protocol, the admission rate drops to
21% (version 1) and 25% (version 2). Although version 2 of the protocol
liberalized EDOU placement criteria, the admission rate did not signifi-
cantly change. While goal admission rates from EDOU should be less
than 20% according to expert consensus, [13] we anticipated a higher
admission rate in our first iteration of designing a protocol for COVID-
19, which was a novel disease for which no prior observation protocols
existed. The median EDOU LOS was 22.5 h, with no statistically signifi-
cant difference between admitted (23.5 h) and discharged (21.6
h) patients. Our standard goal for ED observation is to observe the pa-
tient for up to 48 h to determine a disposition and intervene as neces-
sary. Nearly all patients met this target.

While our sample size was modest at 120, our protocol successfully
demonstrated that ED observation can be safely used to care for patients
with COVID-19 who do not clearly have an appropriate disposition at
the time of their initial evaluation. Rather than having high-risk and po-
tentially unsafe discharges or using scarce hospital resources for unnec-
essary admissions in an already strained environment, our protocol
allowed the emergency physician to gather more clinical data for deter-
mining an appropriately disposition. COVID-19 is an illness known to
progress over a multi-week course, sometimes with acute deteriora-
tions that can prompt re-presentation [33]. Our study found that 18%
of patients returned to the ED within 14 days of their original hospital
visit. Of those 22 patients, 17 (77%) were admitted during their second
hospital visit.

The primary limitation of our study is a small sample size of 120 pa-
tients at a single center. This particularly limited any subgroup analysis
on the impact of high-risk comorbidities on final disposition. Addition-
ally, as this was a retrospective study, our analysis was limited to avail-
able data within the electronic medical record, which may have
obscured clinical judgement regarding individual cases. Additional lim-
itations include a change in protocol partway through the study period,
heterogenous methods for calculation of exertional oxygen saturation,
and the addition of new alternative pathways to admission imple-
mented during version 2 of the protocol. The addition of new potential
disposition pathways during version 2, including a virtual observation
unit, likely drew a small fraction of the patients whowould have other-
wise been placed in the EDOU for COVID-19.

This study serves as an initial proof of concept that an ED-based ob-
servation protocol can be successfully created and implemented for
COVID-19. Furthermore, our study serves as an initial proof of concept
that it is possible to rapidly create, implement, and improve an ED-
based observation protocol for a novel disease with satisfactory opera-
tional outcomes. Meeting criteria for the protocol resulted in an accept-
able admission rate and a higher likelihood of discharge. Further studies
with larger sample sizes are needed to refine and validate the protocol.
Future research might also examine operational outcomes such as cost
savings and reduction in admissions achieved through a COVID-19 ob-
servation protocol, whether such an approach can reduce strain on hos-
pital capacity, and how to optimally utilize the EDOU given the recent
creation of multiple innovative alternative care pathways available for
patients with COVID-19.
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