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A Coronavirus Disease 2019 (COVID-19)—specific Hospital-at-Home was implemented in a 400-bed
tertiary hospital in Barcelona, Spain. Senior or immune-compromised physicians oversaw patient care.
The alternative to inpatient care more than doubled beds available for hospitalization and decreased the
risk of transmission among patients and health care professionals. Mild cases from either the emergency

department or after hospital discharge were deemed suitable for admission to the Hospital-at-Home.
More than half of all patients had pneumonia. Standardized protocols and management criteria were
provided. Only 6% of cases required referral for inpatient hospitalization. These results are promising and
may provide valuable insight for centers undertaking Hospital-at-Home initiatives or in the case of new

COVID-19 outbreaks.

© 2021 AMDA — The Society for Post-Acute and Long-Term Care Medicine.

The Coronavirus Disease 2019 (COVID-19) pandemic posed as an
unprecedented challenge for health systems. At its peak, hospitals
experienced a shortage of beds, doctors, and supplies. Similarly, senior
physicians, whose experience and decision-making skills would prove
essential during the health crisis, faced a high risk of developing a
COVID-19 infection because of their age.! Lack of personal protective
equipment and overcrowding in hospital facilities further increased
their exposure to the virus.”

The cumulative result led to difficulties in providing quality patient
care while minimizing the risk of transmission of COVID-19 among
patients and health care professionals.

The city of Barcelona recorded its first cases of severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) between February 22
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and 29, 2020. Peak incidence occurred 5 weeks later between March
23 and 29, 2020. In the area served by our hospital, peak incidence of
new cases per week was 178.5 per 100,000 inhabitants. After
15 weeks, the total number of cases in our area was 3642, with a
cumulative incidence of 1146 per 100,000 inhabitants (http://www.
aisbcn.cat/wp-content/uploads/2020/06/20200605_QC-EPLpdf).
Given that COVID-19 infections would create a burden on our center,
especially with respect to risk of transmission and availability of
hospital beds and resources, we established a COVID-19—specific
Hospital-at-Home (COVID-HaH). Our center has overseen a
Hospital-at-Home program since 2000. It can currently attend 30
patients and has a staff composed of 7 nurses, 3 doctors, 1 clerical worker,
and 1 social worker. It has maintained a positive relationship with pri-
mary care services. Therefore, to take advantage of their experience and
logistical resources, we quickly built a new section called the COVID-HaH.
Hospital-at-Home is defined by Bruce Leff> as a community-based pro-
vision of services that is usually associated with acute inpatient care and
executed with different models. The main objective of Hospital-at-Home
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is to prevent patients from being exposed to adverse events, such as
nosocomial infections, associated with inpatient hospital care.* Essen-
tially, patients admitted to Hospital-at-Home are those who received
traditional acute hospital care and will complete intravenous infusions or
orthopedic programs with multidisciplinary interventions, as well as
patients with conditions such as infections, heart failure, chronic
obstructive pulmonary disease, and stroke.

In the past few years, implementation of Hospital-at-Home has
risen in frequency after reductions in mortality and complications and,
conversely, increases in patient satisfaction and cost-efficiency were
demonstrated.>® Several Hospital-at-Home models have been carried
out, from exclusive support for conventional hospitalization to reduce
length of stay, to direct care of emergency room patients to prevent a
collapse in the system. However, admission criteria are restricted to
patients with specific conditions. Patients eligible include all those
who reside in specified geographic reference areas; live with family
members, caretakers, or in a nursing home; and who (or whose family
member) provides consent for their admission and medication
administration at home.> The most important reasons that Hospital-
at-Home has been implemented progressively within the past
20 years have been that it has demonstrated to be a great tool for
reductions in emergency department visits, hospitalizations, and
costs.” The challenge that Hospital-at-Home faces is how to adapt to
new situations or diseases and integrate technological or medical
advances effectively for optimal patient care.®

Here we report the deployment and methodology of a Hospital-at-
Home initiative during a public health emergency and highlight its
importance as a complementary structure to such a crisis.

Methods

Our hospital is a 400-bed tertiary center in Barcelona, Spain. The
COVID-HaH was implemented on March 16, 2020. The Internal Med-
icine Department established the initiative and oversaw all decisions
pertaining to its execution. Recently retired senior physicians and all
other physicians who were either immunosuppressed or undergoing
immunosuppressive therapy and presented with an increased risk of
infection were asked to volunteer. Participating physicians then
worked remotely from home with access to the hospital’s electronic
health records. A standardized questionnaire for follow-up, as well as
a common protocol, including criteria of clinical alarms, were pro-
vided to doctors.

Patients with COVID-19 infection who visited the emergency
department were classified as mild, intermediate or severe according
to clinical, respiratory and radiological criteria (Table 1). Mild cases

Table 1
Criteria for Classifying COVID-19 Severity at the Emergency Department

Mild
Covid-19 symptoms without pneumonia
Mild pneumonia confirmed by x-ray or CT scan CURB-65 <1
Oxygen saturation >90%
Intermediate
Respiratory rate <30
MEWS score <3
With chronic diseases, eg, COPD, CKD, obesity, diabetes, age >65 years
Severe
Pneumonia confirmed by x-ray or CT scan CURB-65 >2
Oxygen saturation <90%
Respiratory rate >30 per minute
MEWS score 3—4

CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; CT,
computed tomography; disease severity scoring CURB-65, the combination of
Confusion, Urea, Respiratory rate, Blood pressure, and Age >65; MEWS, Modified
Early Warning Score consists of 5 physiological parameters, which include systolic
blood pressure, pulse rate, respiratory rate, temperature, and level of consciousness.

were discharged for follow-up by family physicians. When isolation at
home was not a viable option, those patients with mild infection were
referred to a medicalized hotel. Patients with severe infection were
hospitalized. Patients with intermediate infection were considered
eligible for admission to the COVID-HaH when the following criteria
(Table 2) were met: (1) not severely ill; (2) no respiratory insufficiency
(basal Sa02 >94% or > 90% after exercise); (3) hemodynamic stability;
and (4) adequate housing conditions that could allow for home
isolation. Similarly, patients discharged from the hospital were can-
didates for COVID-HaH admission.

On admission, all patients were provided with written information
on isolation and hygiene etiquette and practice, as well as emergency
numbers to contact nurse and doctor coordinators (Table 3). Moreover, a
verbal informed consent was obtained from patient or their families for
the admission. Depending on patients’ conditions, calls were made
either once or twice a day to monitor clinical course. Twice a day, by
telephone, patients were asked about temperature, muscular pain,
headaches, diarrhea, and vomiting, as well as respiratory difficulty. A
pulse oximeter was provided to patients with dyspnea, and saturation
values were collected based on patient reporting. In cases in which
physicians considered an in-person visit necessary, nurses and doctors
were provided with personal protection equipment at that time to
perform such visits. In cases of clinical worsening, a fast-track system
for transferring patients to the hospital was created (Table 2). Samples
for laboratory tests were obtained at the patients’ home when neces-
sary. In addition, drugs were delivered to patients’ homes when
obtaining medication from the pharmacy was not possible. Consulta-
tions with specialists were held virtually. Team members maintained
constant communication via WhatsApp, e-mails, and telephone.

Results

A total of 24 physicians comprised the COVID-HaH staff. Specialties
of these physicians were as follows: internal medicine, anesthesia,
gastroenterology, emergency care, pediatrics, rheumatology, epide-
miology and pharmacy. None of these individuals developed a SARS-
CoV-2 infection while serving in the Hospital-at-Home.

Overall, 917 patients (526 women and 391 men) were admitted to
the COVID-HaH between March 16 and May 13, 2020 (Figure 1). Of
those, 687 were referred from the emergency department and 230
after hospital discharge. The maximum number of simultaneous cases

Table 2
Standard Criteria for Patients in the COVID-HaH

Admission to the HaH
Age <75 years
Chronic disease stability, if exists
Not severely ill
Temperature <38.5°C
No hemoptysis
No diarrhea
No chest pain
Basal saturation O, >94%
Saturation O, post exercise >90%"
Hemodynamic stability, systolic blood pressure >110 mm Hg
Adequate housing conditions that could allow for home isolation, few co-
inhabitants, possibility of single room, good air circulation, non-vulnerable
persons living at home
Referral from the COVID-HaH back to the hospital
Dyspnea’
Persistent fever >38.5°C
Severe vomiting or diarrhea
Other complications (cardiovascular, metabolic)’

*Walking 4 m back and forth.
Dyspnea at minimal exercise or worsening.
‘Based on clinical criteria.
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Table 3
Instructions on Isolation and Hygiene Practice Provided to Hospital-at-Home
Patients With COVID-19

Single room for isolation, keep door closed at all times

Maintain at least 2 m of distance with co-inhabitants

Wash hands with soap or an alcoholic solution before leaving the room

Wear a mask outside of the room

Good air circulation in the isolation room and all other shared spaces

Wash the bathroom with bleach frequently

Individual tools for cleanliness

Individual bin with plastic bag fastener

Discard gloves and mask in individual bin

Wash clothes between 60° and 90°; do not shake clothing before placing it
into the washing machine

Wash dishes and utensils with soap and hot water

Wash hands before handling food and after touching trash

Clean surfaces frequently (nightstand, bed, room furniture, and bathroom)
with a solution of 10 mL bleach/1000 mL water

14 days of isolation

was 424 on April 5. The average length of stay was 13.4 (8.4) days.
Pneumonia was diagnosed in 474 (51.7%) patients.

Of all patients admitted to the COVID-HaH, 57 (6.2%) were referred
back to the emergency department due to clinical worsening; 10 of
those patients were re-admitted to conventional wards. Only 1 patient
died while in the COVID-HaH: a 75-year-old woman who had pre-
sented with pneumonia experienced sudden death. Patients were
monitored until no major symptoms, such as fever or dyspnea, were
present and always within at least 14 days of symptom onset. Patients
were recommended to respect quarantine and referred thereafter to
their primary care physician with a discharge report.

Furthermore, between March 16 and May 13, 2020, a total of
12,297 bed-days were added to hospital capacity. During demand
peak, the 424 patients admitted to the COVID-HaH accounted for
56.6% of all beds designated for patients with COVID-19 in our center.

In addition, 634 patients were admitted to inpatient hospital care
(IHC) with moderate or severe pneumonia (Table 4). These patients
were older than those in HaH and prevalence of at least 1 comorbidity
being present was 48.5%. Hypertension was the most frequent
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comorbidity (49%), followed by chronic kidney disease (41%) and
diabetes (18%).

Discussion

A COVID-specific Hospital-at-Home expanded the total bed ca-
pacity in our hospital by up to 106%, ratifying it as a formidable
solution to overloaded health systems during the COVID-19
pandemic.>'% In our experience, this specific structure has proffered
several advantages: (1) to alleviate burdens placed on hospital
structure through the avoidance of admissions to conventional or
expanded wards located on hospital premises; (2) to continue the
essential work and contributions of senior or immunologically
compromised clinicians without risk exposure to COVID-19 infection;
(3) to provide flexibility with regard to the number of patients
admitted to the COVID-HaH; (4) to prevent a concentration of patients
in an already overcrowded hospital and decrease the risk of trans-
mission among health personnel and patients''; and (5) to facilitate
the availability of beds in the emergency department, which often
faces a critical bottleneck. Finally, it is important to highlight that due
to the use of tools like the telephone and Internet in telemedicine,
implementation of this Hospital-at-Home initiative incurred minimal
costs.

The COVID- HaH is, in fact, an adaptation of home health care due
to challenges posed by an unprecedented pandemic. Patients
admitted to COVID-HaH were clearly less severe than inpatients in
hospital wards, as admission criteria were different. The main objec-
tives of COVID-HaH were to manage the overwhelming wave of pa-
tients visiting the emergency department, select the appropriated
cases, and facilitate hospital discharge. At that time, inpatient hospital
bed capacity was limited, even though there were 4.8 times more
intensive care beds and 11 times more beds in the infectious disease
department. That stated, patients with pneumonia in COVID-HaH
were younger and presented with milder clinical cases.

In addition, it would prove relevant for monitoring patients at
home in case of acute changes in clinical conditions and the need for
immediate transfers to the hospital. For example, acute respiratory
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Fig. 1. Number of patients with COVID-19 infection admitted to the hospital between March 13 and May 13, 2020. Other facilities include a rehabilitation center, geriatrics center,

and a medicalized hotel.
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Table 4
Clinical Characteristics and Outcomes of Patients in HaH and Patients in IHC

HaH n =917 [HC n = 634 P
Mean age (SD) 46.2 (14.3) 64.5 (17.6) <.001
Female sex (%) 526 (57.3) 353 (55.6) 634
Pneumonia (%) 474 (51.6) 634 (100) <.001
Length of stay (SD) all 13.4 (8.4) 124 (11.9) .504
Length of stay (SD) pneumonia 10.2 (5.6) 124 (11.9) <.001
ICU admission (%) 0(0) ]00 (15) <.001
Death (%) 1(0.1) 8 (13) <.001

ICU, intensive care unit.

distress syndrome (ARDS) is a common immunopathological event
arising in SARS-CoV-2, SARS-CoV, and Middle East Respiratory Syn-
drome (MERS)-CoV infections.'” ARDS is a consequence of the cyto-
kine storm that often occurs between day 5 and 13 after illness
onset.> " It is crucial to know both the time and symptoms
(persistent fever, cough, and dyspnea) so physicians can become
aware of a possible unfavorable evolution of the disease.'® Some au-
thors have published that age >70 years and chronic disease insta-
bility, among other factors, were prognostic factors related to poor
prognosis and death in patients admitted to the hospital.”” In our
center, the overall mortality reported for patients with COVID-19 was
lower than other Spanish centers.'® 2° However, mortality was higher
in the group >75 years, increasing to 28.3% in patients aged between
80 and 89 years and to 40% in patients aged 90 years or older.”' The
prevalence of at least 1 comorbidity as hypertension, chronic kidney
disease, or diabetes was associated with worse prognosis and essen-
tially when these comorbidities were not well controlled or stable.?!
In defining inclusion criteria for COVID-HaH admission, age
<75 years and chronic disease stability were 2 important aspects to
have, so as to minimize the likelihood of patients returning to the
emergency room and relieve pressure being placed on IHC.

Similar experience has been published in Australia; however, in-
vestigators described fewer patients and inclusion criteria varied.??
Results, in comparison with those reported by our COVID-HaH expe-
rience, were worse: 7 of 23 patients required a visit to the hospital,
and a 91-year-old patient died after returning to the hospital. Reasons
for these results include (1) patients aged >70 years were eligible for
admission, and (2) comorbidities were present in 73.9% of patients.
However, it is important to add that in our COVID-HaH experience, a
woman who met the age criteria limit did die during care. That all
stated, data provided by those investigators and our experience sup-
port the decision to define inclusion criteria for their admission (eg,
patients aged <75 years, as such).

Last, when reflecting on our COVID-HaH experience, the participa-
tion of retired senior physicians and other experienced physicians was
important. At that time, little was known about COVID-19; however,
physicians’ skillsets were adequate enough to learn quickly from the
abundant literature published during those days and identify alarm
signals in patients via telemedicine tools.”> In this study, there are,
however, limitations and potential caveats. There were no direct ob-
servations of patients; the involvement of highly experienced senior
clinicians aimed to assuage this concern. Pictures taken of only derma-
tological conditions allowed for teleconsultations with a dermatologist.
Notwithstanding, in all other cases of necessary laboratory or imaging
tests, or during clinical deterioration, patients were referred back to the
hospital. This occurrence was observed in only 6% of all patients, and the
established fast-track system streamlined responses in such cases. In
addition, proper adherence to home isolation required careful advice
and follow-up. Finally, this is a single-center experience and the model
at hand may need to be adjusted to meet the specific demands and
needs of varying locations and health systems.

Implications for Practice, Policy, and/or Research

A COVID-19—specific Hospital-at-Home can prove valuable and
cost-efficient, should further SARS-CoV-2 outbreaks occur or other
highly transmittable infectious disease epidemics arise. It is a good
opportunity to record data from specific patients and analyze
post—COVID-19 clinical manifestations.
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