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Abstract
To evaluate the effectiveness of an integrated emergency department (ED)/hospital at home (HH) medical care model in mild 
COVID-19 pneumonia and evaluate baseline predictors of major outcomes and potential savings. Retrospective cohort study 
with patients evaluated for COVID-19 pneumonia in the ED, from March 3 to April 30, 2020. All of them were discharged 
home and controlled by HH. The main outcomes were ED revisit and the need for deferred hospital admission (protocol 
failure). Outcome predictors were analyzed by simple logistic regression model (OR; 95% CI). Potential savings of this 
medical care model were estimated. Of the 377 patients attended in the ED, 109 were identified as having mild pneumonia 
and were included in the ED/HH medical care model. Median age was 50.0 years, 52.3% were males and 57.8% had Charlson 
index ≥ 1. The median HH stay was 8 (IQR 3.7–11) days. COVID-19-related ED revisit was 19.2% (n = 21) within 6 days 
(IQR 3–12.5) after discharge from ED. Overall protocol failure (deferred hospital admission) was 6.4% (n = 7), without 
ICU admission. The ED/HH model provided potential cost savings of 77% compared to traditional stay, due to the costs of 
home care entails 23% of the expenses generated by a conventional hospital stay. 789 days of hospital stay were avoided by 
HH, rather than hospital admission. An innovative ED/HH model for selected patients with mild COVID-19 pneumonia 
is feasible, safe and effective. Less than 6.5% of patients requiring deferred hospital admission and potential savings were 
generated due to hospitalization.
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Introduction

The clinical spectrum of pneumonia in SARS-CoV-2 
disease (COVID-19) varies from mild episodes to severe 
cases of respiratory distress [1, 2]. Patients with moderate 
or severe disease are generally admitted to hospital for the 
high risk of complications [3–6].

However, mild cases are usually discharged and recover 
at home with symptomatic treatment and isolation [7]. 
There are few studies in the emergency department (ED) 
setting describing the clinical and evolutive characteristics 
of patients with SARS-CoV-2 pneumonia discharged home 
directly from the ED [8–11].

Hospitalization at home (HH) is a healthcare approach 
that provides active treatment by healthcare professionals 
in the patient’s home for a condition that would require 
hospital treatment [12–14]. HH allows providing care to 
patients with mild or moderate disease discharged from 
the ED, which generates a greater availability of hospital 
beds for more severe cases. This model of medical care 
integrates caregivers in the health care process, providing 
greater information and health care education, avoiding 
hospital visits, and reducing nosocomial infections [15].

Several data have been published regarding prognostic 
factors of poor outcome in hospitalized patients [16] but 
frequently without adjustment for confounders. To date, 
no series has evaluated independent prognostic factors of 
ED return in mild COVID-19 pneumonia after discharge.

Early identification in the ED of patients with COVID-
19 disease who may develop critical illness, and therefore 
require hospital admission is of great importance, as it 
allows selecting patients who might benefit from an outpa-
tient care model and thereby optimize the use of resources 
[17–19]. An integrated emergency—medical care at home 
system as an intermediate approach between outpatient 
control in primary care and hospital admission, is a new 
model for the management of cases of mild pneumonia in 
an overloaded health care system [20].

This study aims to evaluate the effectiveness of an inte-
grated emergency department—hospital at home (ED/HH) 
medical care model in mild COVID-19 pneumonia and 
identify baseline predictors of major outcomes during 
follow-up according to the characteristics of the patients 
in the first visit to the ED, as well as estimate the potential 
savings of this medical care model.

Methods

Study design and patients

The study included a retrospective cohort of patients evalu-
ated for COVID-19 pneumonia in the ED of a university 
hospital in Southeastern Spain from March 3 to April 30, 
2020 according to the protocol for COVID-19 diagnosis and 
management established by the local Infections and Antibi-
otics commission. The Ethics Committee of the University 
General Hospital of Alicante, Spain, approved the study 
protocol. The research has been carried out following the 
general recommendations and, specifically, regarding the 
confidentiality of data collected in the Helsinki declaration 
of investigation.

Selection of participants

Those patients with diagnosis of COVID-19 were selected. 
For this, a positive test result for SARS-CoV-2 by reverse 
transcriptase–polymerase chain reaction (RT-PCR), mainly 
in oropharyngeal aspirates, was required. 109 patients 
(32.2%) over 14 years of age were identified in the ED as 
having mild pneumonia, without high comorbidity or immu-
nosuppression and were included in the study (Fig. 1). The 
criteria for mild pneumonia included: mild unilobar or 

Fig. 1  Flowchart of COVID-19 pneumonia cases evaluated in the 
hospital. ICU intensive care unit, ED emergency department



1675Internal and Emergency Medicine (2021) 16:1673–1682 

1 3

multilobar alveolar pneumonia (radiological opacities < 50% 
pulmonary area) without dyspnea, sat02 ≥ 95%  (FiO2 0.21), 
 PaO2:FiO2 > 300 and a respiratory rate < 20 rpm, normal 
glutamic oxaloacetic transaminase (GOT)/glutamic pyruvic 
transaminase (GPT) and lactate dehydrogenase (LDH) < 232 
U/L, D-dimer < 1000 ng/ml, lymphocyte count > 1200 per 
 mm3, and a normal 50 m walking test (pulse oximetry satu-
ration: desaturation < 5 points, and > 93%).

The exclusion criteria for the ED/HH care model were: 
the impossibility of oral intake or intolerance, any psychi-
atric condition, drug dependence or active alcoholism; the 
absence of adequate housing (optimal health conditions 
and with a telephone line); the impossibility of carrying out 
self-care, administration and monitoring of oral medication; 
being unable to perform simple techniques (blood glucose, 
temperature, pulse oximetry, among others); and residence 
outside the corresponding HH coverage area. All of them are 
circumstances that hinder optimal care at home.

Interventions

After discharge, the protocol established active HH tracing. 
All patients who were offered but declined HH care were 
admitted to acute hospital care. The emergency physician 
contacted the HH unit and informed of the ED discharge 
home. The clinical criteria for hospital at home admission 
were patients with unilateral or bilateral pneumonia of 
less than one field extension and without comorbidity, age 
below 60 years and without high-risk laboratory abnormali-
ties (increased troponins, ferritin, D dimer and LDH). They 
were also defined as criteria for referral to hospital at home, 
patients with comorbidity (heart failure, stage III–IV chronic 
kidney disease, diabetes mellitus, moderate-severe chronic 
obstructive pulmonary disease or other severe comorbidi-
ties) without evidence of pneumonia on chest X-rays studied 
by an expert radiologist. In addition to the clinical criteria, 
the admission in hospital at home requires family support 
to maintain relative vigilance and good communication with 
the unit team.

Patients were evaluated by the HH physician within 24 h 
after discharge from the ED. The patient had subsequent 
direct one-on-one nursing supervision for a period of 24 h 
and intermittent nursing visits at least once daily. The HH 
physician made daily home visits, had access to blood tests 
and chest X-rays if they considered it necessary, and was 
available 24 h a day for urgent or emergency visits. Nurs-
ing and other care components, such as medical equipment, 
oxygen therapy, skilled therapies were provided at home, 
as well as pharmaceutical support including hydroxychlo-
roquine (5 days) alone or associated with azithromycin or 
amoxicillin. Disease-specific HH clinical outcome evalua-
tions and specific discharge criteria were developed and pro-
vided a pathway for care. Adherence to infection prevention 

and control recommendations during home isolation was 
checked (Supplementary-material 1). The HH physician fol-
lowed the patient until they were considered stable enough 
for discharge, at which time care reverted to the primary care 
physician. In the case of rapid progression of respiratory 
failure through clinical evaluation, systemic inflammatory 
response or significant radiological progression, the patient 
was referred to the ED for reevaluation.

The study population was categorized into two sub-
groups: patients returning to the ED due to COVID-19 and 
those with a favorable outpatient evolution.

Variables and data collection

Exploratory variables

Demographic data as well as data related to signs and 
symptoms, underlying comorbidities, Charlson comorbid-
ity index, usual medications, imaging, laboratory results and 
treatments received were collected from electronic medical 
records (Supplementary material 2).

Outcomes

(1) Return to the ED (95% confidence interval [CI]) and 
associated factors. (2) Deferred hospital admission require-
ment (protocol failure) (95% CI). (3) Potential ED/HH care 
model savings.

To calculate savings, the median HH patients stay and 
the total number of days of the cohort that did not require 
deferred hospital admission was considered. The daily sav-
ing (338.53 $/day) was calculated considering the differ-
ence with the average cost of a day of hospital admission 
in internal medicine (439.85 $/day) and hospital at home 
(101.32 $/day).

The days of home admission were calculated, and the sav-
ings generated compared to the same days in a conventional 
hospitalization were considered. Admissions to intensive 
care units were not taken into account, because there were 
no patients who required such assistance.

Statistical analysis

Categorical variables are expressed as frequencies and their 
percentages (%). Continuous variables are shown as median 
(interquartile range [IQR]). The measure of frequency used 
was the cumulative incidence for ED return of each of the 
exposure variables. An association study was made with the 
Chi square test and the magnitude of the association by a 
simple logistic regression model. Due to the impossibility 
of maintaining the ratio variable/event 1:10, to avoid risks 
of overfitting, the multivariate analysis was not established, 
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as it was considered unstable. So, we focus on the univariate 
associations.

A p value < 0.050 was defined as being statistically sig-
nificant. Analyses were performed using IBM SPSS Statis-
tics v25 (Armonk, NY).

Results

Table 1 shows the general characteristics of the study pop-
ulation. The subjects were mainly young in age (median 
50.0 years old (IQR 40.0–59.5)), with a low presence of 
comorbidities, low-grade inflammation and raised inflamma-
tory markers and absence of lymphopenia. Two out of three 
presented bilateral pneumonia but showed radiological opac-
ities that did not extensively involve the lungs. The 50-m 
walk test was only pathological in one patient who belonged 
to the medical team of the health area and requested ambula-
tory assistance. No patient was lost to follow-up.

Out of 109 patients, 108 (99%) were actively treated 
with hydroxychloroquine associated with azithromycin in 
87 (79.8%) and with amoxicillin in 50 (45.8%). Subcutane-
ous heparin was initiated in 18 patients (16.5%). All this as 
indicated by the hospital protocols, at the time of the study. 
The median HH stay was 8 (IQR 3.7–11) days; 44.4% of 
patients presented new symptoms: 24.2% cough, 18.2% diar-
rhea, 11.7% dyspnea and 8.1% pain.

Outcome: ED return

The ED COVID-19-related return rate was 19.2% (95% CI 
12.9–27.6) (n = 21), due to general and respiratory symp-
toms, and occurred within first 6 days (IQR 3.0–12.5) after 
ED discharge. Of them, seven patients required hospital 
admission while 14 were discharged after ruling out compli-
cations. Four patients also returned due to unrelated causes.

The association between ED return and explanatory vari-
ables is shown in Table 1.

However, due to limited sample size, multivariable logis-
tic regression model was not estimated to establish inde-
pendent associations. The multivariate regression model 
could be unstable and generate risks of overfitting, due to the 
high number of variables and the limited number of events 
(21), losing the recommended 1:10 ratio.

Outcome: deferred hospital admission

The overall protocol failure rate was 6.4% (95% CI 3.1–12.6) 
(n = 7). Four men and three women required hospital admis-
sion related to COVID-19, having a median age of 55 years 
(IQR 46.0–57.0), a body mass index of 25.7 (IQR 23.1–28.7) 
and a Charlson index ≥ 1 in four patients. The reasons for the 
revisit were the worsening of dyspnea. They were subjected 

to other imaging tests (computer tomography) and finally 
were admitted for radiological and clinical worsening of 
their pneumonia. Respiratory failure was detected in four of 
them. Tocilizumab was used in two patients. The hospital 
stay ranged from 4 to 11 days, and no patient required admis-
sion to the intensive care unit (ICU). The median follow-up 
was 32 days (IQR 24–36).

Outcome: Potential ED/HH care model savings

The ED/HH model provided potential savings per mild 
COVID-19 pneumonia patient, not requiring hospital 
admission (102 patients). Savings could reach 338.53 $/day 
(internal medicine admission cost 439.85 $/day versus HH 
cost 101.32 $/day). Direct cost per day was reduced 77% 
through HH, due to the costs of home care entails 23% of 
the expenses generated by a conventional hospital stay. The 
total number of stay days in HH avoiding hospital admission 
was 789.

Discussion

The ED/HH care model allowed the outpatient management 
of 109 patients with mild COVID-19 pneumonia. The proto-
col for COVID-19 diagnosis and management established by 
the local Infections and Antibiotics commission is feasible 
and effective, with less than 20% of patients requiring a new 
ED visit, and less than 6.5% needing delayed hospital admis-
sion, providing an estimated potential savings of 77% of 
medical care per patient due to avoiding hospital admission.

To our knowledge, this is the first study of an ED/HH 
model that completely substitutes acute hospital care in 
patients with mild COVID-19 pneumonia. Scarce substitu-
tion models with this integrated ED/HH approach have been 
reported [14, 21]. The ED/HH model reported is unique 
in several differential aspects. Firstly, there are no studies 
analyzing the evolution of patients with COVID-19 pneu-
monia directly discharged home from the ED and referred 
to a home care service. Secondly, the selection of patient 
criteria for ED discharge showed to be adequate according 
to the low rates of complications and ED revisits, as well 
as the absence of adverse drug effects (hydroxychloroquine 
and/or azithromycin) and deferred hospital admissions less 
than 6.5%. Furthermore, none of the patients admitted to 
hospital presented severe disease requiring ICU admission 
or the use of non-invasive ventilation. Lastly, the present 
ED/HH model provided an intensive level of medical ser-
vices not offered in many studies of HH care. The substantial 
medical supervision provided was appropriate because of the 
characteristics of the patients and the disease, as it provided 
timely care; that is not part of the management of standard 
community-based home care services [7, 22].
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Table 1  General characteristics of the study population and risk factors associated with COVID-19 emergency department return

Total population
[n = 109]

ED return due to 
COVID-19 [n = 21]
n (%)

ED no return 
[n = 84]
n (%)

OR (95%CI) P value

Demographics
Age, years 50 (40—59.5) 52.0 (40.0–62.0) 51.2 (42.0–58.2)
 < 65 93 (85.3) 18 (85.7) 75 (89.2) 1 (ref)
 ≥ 65 16 (14.7) 3 (14.3) 9 (10.7) 0.96 (0.25–3.73) .955
Gender, %
Male 56 (52.3) 8 (38.1) 49 (58.3) 1(ref)
Female 53(47.7) 13 (61.9) 35 (41.7) 2.04 (0.77–5.42) .152
Long-term care resident 0.9 0.0
No 108 (99.1) 21(100) 84 (100) 1(ref)
Yes 1 (0.01) 0(0.0) 0 (0.0) NC -
Health professional %
No 91 (83.5) 14 (66.7) 74 (88.1) 1(ref)
Yes 18 (16.5) 7 (21.1) 10 (11.9) 3.50 (1.16–10.57) .026
Comorbidities
Hypertension
No 89 (81.7) 10 (47.6) 56 (66.7) 1(ref)
Yes 20 (18.3) 3 (14.3) 28 (33.3) 0.69 (0.18–2.64) .594
Type 2 diabetes
No 100 (91.7) 17 (81) 83 (98.8) 1(ref)
Yes 9 (8.3) 4 (19.0) 1 (1.2) 3.91 (0.95–16.07) .059
Body mass index, kg/m2 26.4 (22.9–29.3) 26.3 (24.5–30.4) 25.2 (24.6–29.6)
Obesity
No 83 (76.1) 15 (71.4) 68 (80.1) 1(ref)
Yes 26 (23.9) 6 (28.6) 16 (19.0) 1.36 (0.47–3.96) .573
Cardiovascular disease
No 100 (91.7) 18 (85.7) 82 (97.6) 1(ref)
Yes 9 (8.3) 3 (14.2) 2 (2.4) 2.22 (0.51–9.74) .289
Smoke
No 94 (86.2) 18 (85.7) 76 (90.5) 1(ref)
Yes 15 (13.9) 3 (14.2) 8 (9.5) 1.04 (026–4.08) .953
Chronic respiratory disease
No 90 (82.6) 18 (85.7) 72 (85.7) 1(ref)
Yes 19 (17.4) 3 (14.3) 12 (14.3) 0.73 (0.19–2.78) .643
Immunosuppression
No 104 (95.4) 19 (90.5) 81 (96.4) 1(ref)
Yes 5 (4.6) 2 (9.5) 3 (3.6)) 2.98 (0.46–19.10) .249
Charlson comorbidity index 1.0 (0.0–2.0) 1.0 (0.0–2.0) 1.0 (0.0–2.0)
Charlson index ≥ 1
No 46 (42.2) 6 (28.6) 40 (47.6) 1(ref)
Yes 63 (57.8) 15 (71.4) 44 (52.4) 2.08 (0.74–5.87) .165
10-year expected survival, %a 95.8 (77.4–98.3) 95.8 (83.7–98.1) 94.6 (84.5 – 99.1)
 > 96 40 (36.7) 6 (28.6) 34 (40.5) 1(ref)
 < 96 66 (60.6) 12 (57.1) 50 (59.5) 1.26 (0.43–3.67) .673
Clinical presentation
Clinical duration,  daysb 7.00 (4.0–10.0) 6.5 (3.2–9.5) 7.8 (3.5 – 9.6)
 > 7 60 (55.0) 10 (47.6) 50 (59.5)
 < 7 48 (44.0) 11 (52.4) 34 (40.4) 1.32 (0.49–3.48) .580
Fever (temperature > 37.8 ºC)
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Table 1  (continued)

Total population
[n = 109]

ED return due to 
COVID-19 [n = 21]
n (%)

ED no return 
[n = 84]
n (%)

OR (95%CI) P value

No 39 (35.8) 10 (47.6) 29 (34.5) 1(ref)
Yes 70 (64.2) 11 (52.3) 55 (65.4) 0.54 (0.21–1.42) .212
Dry cough
No 39 (35.8) 8 (38.1) 31 (36.9) 1 (ref)
Yes 69 (63.9) 13 (11.9) 53 (63.1) 0.90 (0.34–2.41) .833
Wet cough
No 92 (84.4) 18 (85.7) 74 (88) 1 (ref)
Yes 17 (15.6) 3 (14.3) 10 (11.9) 0.88 (0.23–3.39) .854
Dyspnea
No 64 (58.7) 10 (47.6) 54 (64.3) 1 (ref)
Yes 45 (41.3) 11 (52.4) 30 (35.7) 1.75 (0.67–4.55) .254
Diarrhea
No 87 (79.8) 18 (85.7) 69 (82.1) 1 (ref)
Yes 22 (20.2) 3 (14.2) 15 (17.8) 0.61 (0.16–2.27) .457
Confusion
No 109 (100) 21 (100) 84 (100) 1 (ref)
Yes 0 (0.0) 0 (0.0) 0 (0.0) NC -
Fatigue
No 80 (73.3) 16 (76.2) 64 (76.1) 1 (ref)
Yes 29 (26.6) 5 (23.8) 20 (23.8) 0.83 (0.27–2.52) .747
Myalgias-arthralgias
No 60 (55) 14 (66.7) 46 (54.7) 1 (ref)
Yes 49 (44.9) 7 (33.3) 38 (45.2) 0.55 (0.20–1.48) .237
Anosmia-dysgeusia
No 92 (84.4) 12 (57.1) 80 (95.2) 1 (ref)
Yes 17 (15.6) 2 (9.5) 4 (4.8) 0.51 (0.11–2.43) .401
Initial assessment
Room air oximetry, % 97.0 (96.0–99.0) 97.0 (95.5–99.5) 98.0 (95.8 – 99.6)
 > 97% 48 (44.0) 9 (42.8) 39 (46.4) 1 (ref)
 < 97% 61 (55.9) 12 (57.1) 45 (53.6) 1.06 (0.41–2.77) .904
PaO2/FiO2 448.0 (390.0–471.0) 454.9 (397.5–478.4) 458.9 (392.4 – 478.5)
 > 448 73 (67) 7 (33.3) 66 (78.6) 1 (ref)
 < 448 36 (33.0) 5 (23.8) 18 (21.4) 0.62 (0.12–3.19) .575
Respiratory rate, breaths/min 14.0 (12.0–16.0) 15.0 (13.0–16.0) 14.5 (12.4 – 15.3)
 < 14 44 (40.4) 5 (23.8) 38 (45.2) 1 (ref)
 > 14 65 (59.6) 16 (76.2) 46 (54.8) 2.48 (0.83–7.38) .102
Systolic BP, mmHg 137.5 (124.0–151.0) 137.0 (122.0–141.5) 132.3 (123.4 – 138.7)
 > 137 55 (50.5) 10 (47.6) 45 (53.6) 1 (ref)
 < 137 54 (49.5) 11 (52.3) 39 (46.4) 1.10 (0.42–2.85) .845
Diastolic BP, mmHg 87.0 (75.0–98.0) 80.0 (71.5–84.5) 78.2 (71.3 – 82.2)
 > 87 51 (46.7) 3 (14.2) 48 (57.1) 1 (ref)
 < 87 56 (51.3) 18 (85.7) 36 (42.9) 7.57 (2.07–27.65) .002
Heart rate, bpm 95 (86.0–103.0) 90.0 (81.5–99.5) 83 (81.2 – 102. 5)
 > 95 52 (47.7) 6 (28.6) 46 (54.8) 1 (ref)
 < 95 57 (52.2) 15 (71.4) 38 (45.2) 1.79 (0.62–5.19) .278
Laboratory data
eGFR, ml/min/m2 90.0 (83.6–90.0) 90.0 (79.0–90.0) 90.0 (82.4 – 90.09
 > 60 105 (96.3) 19 (90.4) 82 (97.6) 1 (ref)
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Table 1  (continued)

Total population
[n = 109]

ED return due to 
COVID-19 [n = 21]
n (%)

ED no return 
[n = 84]
n (%)

OR (95%CI) P value

 < 60 4 (3.7) 2 (9.5) 2 (2.4) 4.36 (0.57–33.01) .153
Creatine phosphokinase, U/L 81.0 (55.0–121.0) 82.0 (47.0–141.0) 81.1 (60.2–140.4)
 < 121 79 (72.4) 14 (66.7) 65 (77.4) 1 (ref)
 > 121 28 (25.7) 7 (33.3) 19 (22.6) 1.54 (0.55–4.34) .407
Troponin T, ng/L 6.0 (5.0–7.0) 5.5(5.0–12.5) 5.2 (5.0 – 7.2)
 < 7 77 (70.6) 12 (4.8) 65 (77.4) 1 (ref)
 > 7 37 (33.9) 8 (38.1) 19 (22.6) 1.26 (0.46–3.44) .646
Alanine aminotransferase, U/L 21.0 (15.0–32.5) 21.0 (13.0–36.5) 16.6 (14.2 – 34.3)
 < 30 78 (71.5) 15 (71.4) 53 (63) 1 (ref)
 > 30 31 (28.4) 6 (28.5) 31 (36.9) 1.01 (0.35–2.89) .988
Aspartate aminotransferase, U/L 24.0 (19.0–30.0) 24.0 (19.5–28.5) 22 (19.8 – 27.4)
 < 30 78 (71.6) 17 (81) 61 (72.6) 1 (ref)
 > 30 31 (28.4) 4 (19.0) 23 (27.4) 0.53 (0.16–1.72) .294
Brain natriuretic peptide, pg/mL 36.5 (19.0–83.0) 38.0 (23.0–64.2) 35.2 (21.3 – 80.3)
 < 83 75 (68.9) 16 (76.2) 59 (70.2) 1 (ref)
 > 83 27 (24.8) 4 (19.0) 25 (29.8) 0.64 (0.19–2.12) .467
C-reactive protein, mg/dL 0.80 (0.19–3.16) 0.5 (0.1–2.5) 0.4 (0.2 – 0.8)
 < 3 82 (75.2) 17 (80.9) 65 (77.4) 1 (ref)
 > 3 27 (24.8) 4 (19.0) 19 (22.6) 0.52 (0.11–2.53) .420
Procalcitonin, ng/mL 0.040 (0.03–0.06) 0.045 (0.03–0.07) 0.04 (0.03 – 0.05)
 < 0.06 36 (33.0) 8 (38.1) 28 (33.3) 1 (ref)
 > 0.06 68 (62.3) 12 (57.4) 56 (66.7) 0.75 (0.27–2.04) .574
Lactate dehydrogenase, U/L 203.0 (172.0–232.0) 201.0 (173.5–221.5) 180.4 (173.4 -223.4)
 < 232 79 (72.5) 19 (90.5) 60 (71.4) 1 (ref)
 > 232 28 (25.7) 2 (9.5) 24 (28.6) 0.24 (0.05–1.12) .070
D-dimers, ng/mL 0.38 (0.23–0.61) 0.34 (0.25–0.54) 0.2 (0.1 – 0.5)
 < 0.6 77 (70.1) 17 (80.9) 60 (71.4) 1 (ref)
 > 0.6 28 (25.7) 4 (19.0) 24 (28.6) 0.58 (0.17–1.92) .381
Leukocytes, per  mm3 7000.0 (5505.0–8430.0) 6460.0 (5040.0–8375.0) 6890 (5038 – 7896.4)
 < 8430 82 (75.2) 17 (80.9) 65 (77.4) 1 (ref)
 > 8430 27 (24.8) 4 (19.0) 19 (22.6) 0.66 (0.20–2.18) .501
Lymphocytes, per  mm3 1750.0 (1210.0–2360.0) 1500.0 (1075.0–1895.0) 1345.2 (1080.2 -2320.4)
 > 1210 82 (75.2) 15 (71.4) 67 (79.8) 1 (ref)
 < 1210 27 (24.8) 6 (28.6) 17 (20.2) 1.27 (0.44–3.71) .654
Ferritin, μg/L 211.0 (106.2–456.7) 220.5 (59.7–532.2) 210.4 (140.5 -350.6
 < 450 32 (29.4) 9 (42.9) 23 (27.4) 1 (ref)
 > 450 10 (9.2) 3 (14.3) 61 (72.6) 1.09 (0.23–5.19) .909
Pneumonia features
Bilateral pneumonia
No 40 (36.7) 6 (28.5) 34 (40.5) 1 (ref)
Yes 69 (63.3) 15 (71.4) 50 (59.5) 1.57 (0.55–4.45) .392
CURB65 score ≥ 1
No 84 (77.1) 16 (76.2) 68 (80.9) 1 (ref)
Yes 21 (19.3) 5 (23.8) 16 (19.0) 1.32 (0.42–4.16) .626
Outpatient therapy
Azithromycin
No 21 (19.3) 5 (23.8) 16 (19.0) 1 (ref)
Yes 87 (79.8) 16 (76.2) 68 (80.9) 0.72 (0.23–2.25) .574
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Health system designers should view provision of care 
in the site that will be most efficient in improving health 
in developing care delivery innovations. It is time to move 
beyond the limited home care-payment models and create 
sustainable new clinical models of care provided in home-
based settings [7]. In this sense, the Alicante ED/HH model 
provided a potential to reduce direct costs due to admission 
by more than 75%.

Strategic tools to predict risk are necessary in patients 
with COVID-19 taking into account the limited health 
resources available against the SARS-CoV-2 pandemic [16, 
23]. Nevertheless, predictors should also be assessed con-
sidering different clinical settings.

Despite the fact that some variables showed an associa-
tion in the univariate model (p < 0.2), the limited number of 
events did not make it possible to estimate the association 
using the multivariate model. In the simple logistic regres-
sion model, low DBP, as an early marker of the increase 
in cardiac output or systolic volume or arterial stiffness in 
young adults [24], was associated with a 30-day ED revisit. 
In the multivariate analysis of several studies [26, 27], dias-
tolic blood pressure on hospital admission constitutes poor 
prognosis independent factor in patients evaluated in the 
emergency department with pneumonia. It constitutes part 
of the variables of different pneumonia risk scales [28]; how-
ever, in our study, the association was not estimated using a 
multivariate model, due to limited sample.

It seems that COVID-19 involves the cardiovascular 
system in the early stages of the disease, complicating the 
clinical course by inflammatory response and microvascular-
endothelial dysfunction. In this setting, monitoring DBP, in 
the ED visit could help stratify risk and potentially lead to 
earlier and more intensive therapy.

The meaning of high concentrations of LDH (within the 
reference range) as a protective factor in returning to the ED 

is uncertain, however, we cannot confirm that in mild pneu-
monia managed in an outpatient setting it does not behave as 
an independent marker of poor evolution [16, 28].

The main knowledge derived from the Alicante cohort 
for emergency area clinicians was that the factors classi-
cally related to worse outcomes in hospitalized patients with 
severe pneumonia, such as being a man, the presence of 
obesity, worse respiratory parameters and some analytical 
markers (lymphopenia, ferritin, d-dimer, T-troponin) [15], 
were not useful to predict the need for a new emergency 
consultation.

One of the limitations of this study was that it was a brief 
observational, retrospective, single-center study, and data 
collection was not systematized in advance.

One of the main limitations was the sample size, due to 
the low incidence of unfavorable events in patients who were 
admitted to the HH, a larger sample size would be necessary 
to establish significant associations.

Efforts were undertaken to capture and revise data by 
a clinical team with experience in COVID-19. As a non-
randomized study conclusion cannot be drawn as to deci-
sion-making related to direct discharge of patients with 
COVID-19 pneumonia from the ED. The mild nature of 
the pneumonia presented, together with the clinical profile, 
made part of the study population candidates for follow-up 
at home by their general physician, without the need for HH 
support. Finally, the following considerations should also be 
taken into account: as this was a hospital-based cohort, pre-
dictors might not be applicable to outpatients with COVID-
19; alternative models to conventional hospitalization must 
be adapted to the health care needs of each setting, and 
therefore, the sociodemographic and health circumstances of 
our health department may differ from those of other depart-
ments, and thus, caution should be taken when extrapolating 
our results.

Table 1  (continued)

Total population
[n = 109]

ED return due to 
COVID-19 [n = 21]
n (%)

ED no return 
[n = 84]
n (%)

OR (95%CI) P value

Another antibiotic
No 74 (67.9) 18 (85.7) 56 (66.7)
Yes 35 (32.1) 3 (14.3) 28 (33.3) 0.28 (0.08–1.05) .059

Data shown as median (p25-75), % (Risk Factor Present) unless otherwise specified; number of patients who returned / total number (%). “P” in 
bold, statistically significant differences. a10-year expected survival derived from Charlson comorbidity index score. bDays of symptoms before 
admission
Continuous covariates were categorized based on their median levels, except laboratory parameters that were categorized regarding their 75-per-
centiles, to show the impact of severe, extreme values in the outcomes – except for those in which severity is defined by lowest levels, such as 
lymphocyte counts, where 25-percentiles were used. For the following variables, standard categorizations were followed: age ≥ 65 years, Charl-
son comorbidity index ≥ 3, estimated glomerular filtration rate (eGFR, by CKD-EPI formula) < 60 ml/min/1.73  m2, and CURB65 ≥ 1
BP, blood pressure; CURB65, Severity Score for Community-Acquired Pneumonia; eGFR, estimated glomerular filtration rate (by CKD-EPI 
formula). Outpatient therapy also included hydroxychloroquine, amoxicillin, other antibiotics, without impact on return to emergency depart-
ment (data not reported)



1681Internal and Emergency Medicine (2021) 16:1673–1682 

1 3

In summary, our study shows that an innovative ED/HH 
model for selected patients with mild COVID-19 pneumo-
nia is feasible and effective. As the burden of COVID-19 
and the demand for acute hospital services increase, correct 
identification of cases with low probability of poor evolution 
in the ED may aid in delivering proper care, referral to HH 
care and optimization of the use of limited resources. These 
findings contribute to better defining the picture of mild out-
patient COVID-19 pneumonia and support the reporting of 
ambulatory outcome rates in future research.
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