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Background: The global healthcare burden of COVID-19 continues to rise. There is currently limited information
regarding the disease progression and the need for hospitalizations in patients who present to the Emergency
Department (ED) with minimal or no symptoms.
Objectives: This study identifies bounceback rates and timeframes for patients who return to the ED due to
COVID-19 after initial discharge on the date of testing.
Methods:Using theNorthShore UniversityHealth System's (NSUHS) EnterpriseDataWarehouse (EDW),we con-
ducted a retrospective cohort analysis of patients who were tested positive for COVID-19 and were discharged
home on the date of testing. A one-month follow-up period was included to ensure the capture of disease pro-
gression.
Results: Of 1883 positive cases with initially mild symptoms, 14.6% returned to the ED for complaints related to
COVID-19. 56.9% of the mildly symptomatic bounceback patients were discharged on the return visit while
39.5% were admitted to the floor and 3.6% to the ICU. Of the 1120 positive cases with no initial symptoms,
only four returned to the ED (0.26%) and only one patient was admitted. Median initial testing occurred on
day 3 (2–5.6) of illness, and median ED bounceback occurred on day 9 (6.3–12.7). Our statistical model was un-
able to identify risk factors for ED bouncebacks.
Conclusion: COVID-19 patients diagnosed with mild symptoms on initial presentation have a 14.6% rate of
bounceback due to progression of illness.

Published by Elsevier Inc.
1. Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2)
emerged from China's Hubei province in December 2019 (1). The
resulting infection, named “coronavirus disease 2019” (COVID-19) by
the World Health Organization, has since become a global pandemic,
with more than 120 million confirmed cases worldwide and resulting
in over 2.6 million deaths (2,3) as of October 2020. The United States
has become the epicenter of the pandemic with 7.7 million total cases
and 214,000 deaths.

COVID-19 has become a robust area of research with more than
30,000 citations listed in PubMed through September 2020. The clinical
manifestations and disease course has been studied by multiple groups
both in the virus' country of origin and worldwide. The median incuba-
tion time is approximately 4–6 days, though may extend to 24 days in
rare cases (4). Initial symptoms are usually mild and are flu-like in
nature, but can advance quickly and precipitously in select patients.Me-
dian time to admission, dyspnea, development of acute respiratory dis-
tress syndrome (ARDS), and intensive care unit (ICU) admission are 7, 8,
9, 10.5 days, respectively (5).

Patients with relatively mild initial presentation of COVID-19 can
progress to severe illness and lethal decline. This poses a clinical conun-
drum for healthcare personnel regarding disposition, and patient
counselingwith particular attention to anticipatory guidance and return
precautions. With an uncertain disease course, an initial mild presenta-
tion may provide false reassurance to both patients and providers.

NorthShore University HealthSystem (NSUHS) is a five-hospital sys-
tem located primarily in the northern suburbs of Chicago, Illinois.
NSUHS became the first hospital system in Illinois to have on-site
COVID-19 testing when it began testing patients with an institutionally
developed PCR test on March 12, 2020. As one of the first non-public
health laboratories to perform SARS-CoV-2 testing, we were able
to compile comprehensive regional data regarding the spread of
COVID-19 infection during the early stages of spread across the US. As
the predominant healthcare provider locally, we have also been able
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to follow these patients over time as their disease course unfolds. The
aimof this paper is to describe emergency department (ED)bounceback
rates in asymptomatic andmildly symptomatic patients diagnosedwith
COVID-19 to better characterize disease progression.

2. Methods and materials

2.1. Specimen testing

In addition to the five main hospitals, NSUHS also established four
Immediate Care Centers (ICCs) as testing locations at the onset of the co-
ronavirus pandemic in March 2020. Specimens were collected at these
nine locations. In addition to traditional in-person visits, drive-thru test-
ing was available at the four ICCs via online appointments.

NSUHS utilized two testing modalities during the study period. The
initial NorthShore SARS-Cov-2 assay is a real time (RT) PCR assay
based on the Center for Disease Control (CDC) designed and published
protocol (6). Primers and probes, as well as plasmid DNA constructs,
containing all four described targets from Integrated DNA Technologies
were ordered and the performance validated on a Roche LC480II instru-
ment. Our studies supported the use of a single viral target, N1, which
permitted higher throughput testing than the original design. Analytic
sensitivity and specificity were established at approximately five viral
genomes per RT-PCR reaction with no cross reactivity with other respi-
ratory viral or bacterial pathogens. Nineteen patient specimens, eight
positive and eleven negative, were also tested in parallel with the Illi-
nois Department of Public Health (IDPH) for confirmation with 100%
concordance. Later in the evaluation of the assay, an Abbott m2000
assay was used to further evaluate the NorthShore assay by testing
107 samples in parallel on both machines. Clinical sensitivity and spec-
ificity using contrived patient specimens across a range of viral loads
were determined to be 100% and 98%, respectively. The test swabs col-
lected for derivation of the test characteristics were obtained by naso-
pharyngeal swab. Our in-house assay was launched on March 12,
2020 with an initial capacity of approximately 120 tests per day. On
March 21, 2020, testing was augmented to 1200–1500 tests per day
with acquisition of the Abbott Molecular m2000 platform. Specimens
were collected via nasopharyngeal or oropharyngeal swab and sent to
our centralized lab for testing. The location of the swab for the cohort
of study patients, either nasopharyngeal or oropharyngeal, was not in-
cluded in the data analysis as this information was not available by
chart review.

2.2. Study population and design

Patients were included if they tested positive within NSUHS be-
tween March 12, 2020 and April 16, 2020. Patients were either asymp-
tomatic or mildly symptomatic at the time of presentation.
“Asymptomatic” patients were defined as having no symptoms. These
patients often presented because of work obligations or due to a close
contact with COVID-19. “Mildly symptomatic” was defined as patients
that were appropriate for discharge by the treating physician from ini-
tial encounter at the ICC or the ED. Although objective vital sign data
was collected and reviewed by the treated physician, no single clinical
criteria or algorithmswere used to identify patients appropriate for dis-
charge. Rather, the decision wasmade the by the treating physician. Pa-
tients who were admitted to the hospital or were already inpatient
status at the time of testing were excluded. Patients were also excluded
if they had not hadNSUHShealthcare encounter in the past two years to
help limit those lost to followup.

Since NSUHS was the first hospital system in Illinois to develop in-
house testing, our institution accepted testing specimens from various
outside networks, including IDPH and nearby hospitals, to assist in test-
ing for the entire state. These patientswere excluded as follow-up infor-
mation could not reliably be obtained. Additionally, our fifth hospital,
Swedish Covenant Hospital, acquired by NSUHS at the beginning of
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the year, was not included as our health records are not yet synced
and such follow-up information could not be reviewed. Patients who
tested positive at employee health were also excluded.

Testing protocols changed rapidly during the collection period. Ini-
tially, patients were tested only if they had traveled to or had contact
with a patient fromanendemic area and hadpresenting symptoms con-
sistent with known COVID-19 presentations. As positive cases and
NSUHS testing capacity increased, testing was expanded to include all
mildly symptomatic patients regardless of contact or travel history. By
the end of the study period, asymptomatic patients with possible expo-
sure to a confirmed or suspected case were also able to be tested. The
final decision regarding who to test always fell to the discretion of the
treating physician.

Bounceback patientswere defined as positive cases that had a return
visit to the ED within the study period. Data collection on bounceback
visits extended to May 20, 2020 to allow for a thirty-day day followup
period for those patients that tested positive on or before April 16,
2020. Patients that tested positive after April 16, 2020 were excluded,
as a 30 day followup could not be guaranteed.

2.3. Data sources and definitions

Data was collected via the electronic medical record (EMR) in con-
junction with Northshore's Enterprise Data Warehouse (EDW). Data
points obtained included COVID-19 testing date, demographic data,
and encounter details for both initial presentation and follow-up visits,
including chief complaint and disposition.

Missing or incomplete data and date of symptom onset was manu-
ally extracted by our research team and reviewed by an ED physician.
Bounceback ED disposition was defined as either discharge, admit to
the floor, or admit to the ICU. If the patient stated theywere asymptom-
atic on the day of testing, we counted this as day zero of illness. For pa-
tients with multiple bouncebacks to the ED, the visit with the highest
acuity disposition was included in analysis. During the return visit,
only the first chief complaint listed by the patient was included.

2.4. Statistical analysis

Descriptive statistics were used to summarize the data. Results are
reported as medians and interquartile ranges or counts and percent-
ages, as appropriate.

To understand how different patient characteristics may have con-
tributed to bounceback rates, we created a logistic regression model
for classifying patients, and calculated the odds ratios of each individual
predictor. Odds ratioswere then compared to evaluate how incremental
changes in each variable would influence the likelihood of a return visit
to the ED that resulted in hospitalization. Clinical variables were derived
either from a patient survey or by mapping finalized ICD codes accord-
ing to the standard Clinical Classification Software (CCS) definitions.
CCS categories were used to indicate whether patients had certain con-
ditions in their past medical history. The number of days elapsed be-
tween key time points, such as the date of COVID-19 testing or the
first ED visit, were also measured; we ultimately used the time differ-
ence between a patient's first ED visit and the earliest date of either
their COVID-19 test or e-visit as amodel variable. A complete list of var-
iables used in our evaluation is provided in our Supplementary Informa-
tion (Supplemental Tables 1 and 2).

This work was submitted to the NorthShore Institutional Review
Boards and was approved with an exempt review (EH20–178) as a
quality initiative project.

3. Results

During the study period, NSUHS testing resulted in 8234 positive
cases that were discharged on the date of testing. After applying the
exclusions listed in Fig. 1, 3003 patients that were diagnosed with



Fig. 1. Flow diagram for study cohort.
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COVID-19 and discharged on their initial visit were included in the final
analysis. This cohort was further broken down intomildly symptomatic
(1883, 62.7%) or asymptomatic patients (1120, 37.3%) based on their
initial presentation. 280 patients (9.3%) returned to the ED during
the study period with COVID-19-related chief complaints. Only four
were initially asymptomatic. Table 2 describes the outcomes of the
bounceback visits. 21 patients (0.7%) died from COVID-19 during
the study period, all of whom initially presented mildly symptomatic.
One patient returned to the ED seven times, while nine patients had
three bounceback visits. 42 patients had two bounceback visits.

Patient characteristics for the 276 mildly symptomatic bounceback
visits are summarized in Table 1. The median age (IQR) of patients
was 52 (42–61), with 51.1% female and 46.0% obese. The bounceback
population consisted of 38.4% Caucasians, 11.6% African American,
20.3%Hispanic/Latino, and 10.5%Asian. Themajority of patients had pri-
vate insurance (61.6%). English (90.2%)was themost commonly spoken
language.More than twice asmanypatientswho returned to the EDhad
their initial testing performed at the ICC than the ED (64.9% and 30.0%,
respectively).

Mildly symptomatic patient bounceback details are listed in Table 2.
Themedian day of initial testing occurred on day 3 (2–5.6). Themedian
day of illness for their bounceback presentation occurred on day 9
(6.3–12.7). The most common chief complaints on the return visit
were pulmonary in nature, such as cough, shortness of breath, or hyp-
oxia (55.8%), followed by cardiac and infectious complaints (13.0%
each). Asymptomatic patient details can also be found in Tables 1 and 2.

In order to identify risk factors for bounceback visits, our combined
data set of both mildly symptomatic and asymptomatic patients was
separated randomly: 80% of the patients were chosen for model train-
ing, while the remaining 20% was used for model evaluation. We
found that COVID patients who previously had a stroke had a substan-
tially higher chance of being hospitalized after returning to the ED
(OR = 4.4901, p = 0.0006). Additionally, female patients were more
likely than theirmale counterparts to re-visit the ED and become hospi-
talized (OR = 1.6336, p= 0.0136). Patients who had a shorter elapsed
time between their first ED visit and the date of their earliest COVID-19
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test or e-visit had some protection from this outcome (OR = 0.9175,
p = 0.0019). We also found in our sample that Hispanic patients had
a decreased chance of a second ED visit (OR= 0.5216, p=0.0140). De-
spite these findings, the overall model performed poorly as a predictive
tool (AUC = 0.5628, AUC 95% CI = [0.5030, 0.6226]); the positive pre-
dictive value of this model was 0.2159, and the model sensitivity was
0.5758 when half the population was flagged. These metrics suggested
that while some patient variables may be more influential than others,
which patients will return to the ED is nearly arbitrary.

4. Discussion

ED bounceback rates are a commonly studied metric used to assess
progression of disease or illness, quality of ED care, and patient compli-
ance (12-16). Gabayan et al. examined over 5 million ED visits
encompassing all presentations and found a 2.6% bounceback admission
rate at 7 days (7). To our knowledge, our current study is the first to
examine bounceback visits for patients recently diagnosed with
COVID-19. The majority (85.3%) of COVID-19 positive patients in our
study populationwho initially presented with amildly symptomatic ill-
ness severity did not bounce back to the ED. Formildly symptomatic pa-
tients, we report a bounceback admission rate of 6.4%, suggesting that
approximately 1 in every 16 patients who test positive withmild symp-
toms will later require admission. The majority of these patients return
to the ED with pulmonary, cardiac, or infectious symptoms. CDC data
from May 2020 show that 14% of all patients that contract COVID-19
will require admission to the hospital, which is significantly higher
than we found with our cohort (8). There are many explanations for
this discrepancy. First, we excluded patients from our study that were
admitted to the hospital on the day of testing. Second, NSUHS imple-
mented aggressive testing at the onset of the pandemic which allowed
for all patients to be tested at a time when many locations across the
United States reserved tests for those patients with moderate or severe
illness. Thismay have resulted in a higher number of positive caseswith
mild or no symptoms due to testing capability and capacity. Third, there
are numerous racial healthcare disparities that are well-documented in



Table 2
Bounceback visit Information (N = 280).

Day of illness Symptomatic (N = 276) Asymptomatic (N = 4)

At positive test 3 [2–5.6] 0
At bounceback visit 9 [6.3–12.7] 10 [4–15]

Disposition at bounceback visit
Discharge 157 (56.9% of symptomatic

bounceback patients, 8.3% of all
symptomatic patients)

3 (75% of asymptomatic
bounceback patients,
0.26% of all
asymptomatic patients)

Admit floor 110 (39.5%, 5.8%) 1 (25%, 0.09%)
- Hyponatremia

Admit ICU 10 (3.6%, 0.5%)

Admission Diagnosis for Bounceback Patients
COVID-19 (99.2% of 120
patients) Nausea, Vomiting,
Diarrhea (0.8%)

Hyponatremia (100%)

Chief Complaint at bounceback visit
Pulmonary 154 (55.8% of symptomatic

bounceback patients)
- Shortness of breath (83.1% of

symptomatic pulmonary
bounceback patients)
- Cough (16.8%)

3 (75% of asymptomatic
bounceback patients)

- Shortness of breath
(66.7% of asymptomatic
pulmonary bounceback
patients)

- Cough (33.3%)
Cardiac 36 (13.0%)

- Chest pain (83.3%)
- Palpitations (8.3%)
- Syncope (8.3%)

Infectious 36 (13.0%)
- Fever/chills (75%)
- Flu-like illness (25%)

GI 20 (7.2%)
- Nausea and vomiting (65%)
- Diarrhea (25%)
- Abdominal pain (10%)

Constitutional 16 (5.8%)
- Dehydration (25%)
- Weakness/Fatigue (56.3%)
- Musculoskeletal pain (18.8%)

1 (25%)
- Weakness

COVID Testing 12 (4.3%)
- Repeat testing (100%)

Psychiatric 2 (0.7%)
- Anxiety (100%)

Table 1
Population characteristics of bounceback group (N = 280).

Demographics Symptomatic
(N = 276)

Asymptomatic
(N = 4)

Age 52 [42–61] 65 [60–71]
Female 141 (51.1%) 3 (75%)
BMI 29 [26–33] 25 [23–27]
BMI ≥ 30 127 (46.0%)
Pregnant 1 (0.4%)
Patient has PCP 250 (90.6%) 4 (100%)
Race
African American 32 (11.6%) 1 (25%)
American Indian or Alaskan Native 2 (0.7%)
Asian 29 (10.5%) 1 (25%)
Pacific Islander or Hawaiian Native 1 (0.4%)
Caucasian 106 (38.4%)
Other 106 (38.4%) 2 (50%)

Ethnicity
Hispanic/Latino 56 (20.3%)
Non-Hispanic 220 (79.7%) 4 (100%)

Insurance
Medicaid 39 (14.1%)
Medicare 54 (19.6%) 1 (50%)
Private 170 (61.6%) 2 (50%)
Self-Pay/Unknown 13 (4.7%) 1 (25%)

Testing Location
ICC 179 (64.9%) 1 (25%)
Drive-Thru 14 (5.1%)
ED 83 (30.0%) 3 (75%)

Language
English 249 (90.2%) 3 (75%)
Spanish 22 (8.0%)
Russian 2 (0.7%
Gujarati 1 (0.4%)
Korean 1 (0.4%)
Arabic 1 (0.4%)
Tagalog 1 (0.4%)
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the United States healthcare system. Our analysis also shows that the
majority of our cohort had private insurance (61.4%) and access to pri-
mary care physicians (90.7%), which may also contribute to improved
outcomes. A recent study by Price-Haywood et al. showed that in a
large cohort of patients, African-American patients had higher hospital
admission rates than Caucasians (9). Hsu et al. drew similar conclusions
with Hispanic patients (10). In our mildly symptomatic cohort at
NSUHS, only 11.8% of patientswere African-American and 20%Hispanic,
whichmay have further contributed to our lower admission rates given
these defined disparities.

Patients with return visits most commonly presented on day of ill-
ness 6 to 12, which is similar to prior research that examines the pro-
gression of illness for patients with COVID-19 (5). Based on this data,
ED physicians should offer patients anticipatory guidance that they
may experience worsening symptoms for up to two weeks after
symptom onset. A large portion of our mildly symptomatic bounceback
cohort experienced symptoms that were not associated with a respira-
tory illness (44.2%). In particular, patients should be advised to be aware
of digestive symptoms, as recent evidence shows these patients have a
worse prognosis than those with strictly respiratory symptoms (11).

Our study cohort included 1120 patients that were asymptomatic at
the time of testing (37% of cohort). Only four of these patients returned
to the ED in the study period, and only one required admission to the
hospital. It is difficult to draw conclusions from this low rate of return
in asymptomatic patients, but this data suggests that patients who are
asymptomatic but still test positive via PCR can expect a relatively
mild course of illness.

4.1. Limitations

Our study has several limitations. Early availability of testing and
rapid augmentation of throughput in the collection period led to nearly
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5000 positive tests from outside hospital systems or the IDPH. Unfortu-
nately, follow up data on these patients could not be reliably obtained
andwere excluded from the cohort. Reviewof the population character-
istics and disease progression in healthcare workers poses an area of
interest for potential further review. In addition, NSUHS is a single
healthcare system with a largely suburban population sample, which
may limit generalizability for return visits and need for later admission.
We were also unable to find risk factors to help identify patients that
will return to the ED after their initial COVID-19 diagnosis. This may
be due to heterogeneity of patient presenting symptoms, with some
patients being asymptomatic. The testing assay used during the study
period had a 100% sensitivity and 98% specificity. As such, there is a
small number of false-positive patients that may increased the number
of patients in the study cohorts.

Patient followup was performed using NSUHS's EMR as detailed
above. Patients were not contacted directly at 30 days, and we cannot
guarantee that patients did not go to another healthcare system for
followup care. We believe we mitigated this potential for error in sev-
eral ways. First, 90% of the mildly symptomatic cohort had a primary
care physician within the NSUHS network, and we assumed that those
patients would not seek additional care at an outside facility. Secondly,
patients were included in the analysis only if they had been to a NSUHS
location in the past 2 years, further reducing chance that patients would
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be lost to followup. Lastly, we are confident that all patient deaths dur-
ing the study period were accurately captured, as the EMR used at
NSUHS is linked to IDPH databases such that deaths are recorded re-
gardless of their location within the state.
5. Conclusions

This study identified ED bounceback rates for patientswith COVID-19
who were discharged on their initial ED visit. Of the cohort of dis-
charged mildly symptomatic patients, 14.6% of patients returned to the
ED, and 6.4% of the initial cohort was admitted to the hospital. Patients
returned to the ED on median day of illness 9. Due to many asymptom-
atic patients that were present in the study, risk factors associated with
return visits were unable to be identified. Future studies should focus
on larger data sets of mildly symptomatic patients to help better identify
risk factors associated with ED bounceback visits.
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