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Abstract

Hospital at Home (HaH) has been proposed as a solution to relieve pressure on hospital beds during the COVID-19 pan-
demic; however, caregivers’ feelings of inadequacy and concerns on the need for tighter clinical monitoring might lead to
unnecessary and potentially harmful hospital admissions in frail older patients with mild or atypical COVID-19. Here we
report the case of a 91-year old woman with severe dementia and atypical COVID-19 that could be successfully managed
by our HaH thanks to her highly motivated caregivers and the support of a telemedicine solution (TMS) to provide caregiver
training and support as well as supplementary telemonitoring. Despite some well-known issues on TMS use, the hybrid in-
person and tele-visit approach of TMS-assisted HaH could help to create a “secure” environment, empowering caregivers
to manage frail older adults with COVID-19 at home, avoiding unnecessary admissions to closed wards and their negative

physical, functional and psychological outcomes.
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During the COVID-19 pandemic, healthcare systems world-
wide have striven to address the increasing and diverse needs
of SARS-CoV-2 infected patients, while minimizing expo-
sure of uninfected patients and healthcare workers [1]. The
difficulties in managing high numbers of older subjects in
the community, combined with caregivers’ fears, have led to
the hospitalization of many mild or asymptomatic patients,
at risk of sudden clinical deterioration not much because of
COVID-19 itself but because of frailty and hospital-related
adverse events such as delirium, reduced mobility, and social
isolation [2, 3]. Hospital at Home (HaH) is an alternative
healthcare model that provides hospital-level care to acutely
ill frail subjects in their home and has been proven as a safe
and effective alternative for selected patients with a variety
of conditions [4, 5]. Hospital at Home has been proposed as
a solution to relieve pressure on hospital beds and reduce
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personal protective equipment (PPE) use and SARS-CoV-2
exposure [6]. Proposed solutions varied from expansion of
services for uninfected subjects [7] to rapid development of
monitoring services for low risk COVID-19 patients, with
the possibility to escalate care intensity either at home [7,
8] or in-hospital [9-11].

Throughout the pandemic, the HaH service of Citta
della Salute e della Scienza di Torino - Molinette Hospi-
tal, Northern Italy, kept providing acute home care to frail
older patients with conditions ranging from decompensated
heart failure to advanced onco-hematological diseases and
dementia. Unlike hospital wards, the HaH setting has been
open to caregivers and family members and thus required ad
hoc safety protocols, including routine SARS-CoV-2 testing
on naso-pharyngeal swabs (NPS) for all admitted patients,
irrespective of hospitalization cause [1, 6]. Several asymp-
tomatic or atypical COVID-19 cases were thus identified
[12], most of them transferred to COVID-19 wards because
of family feelings of inadequacy and concerns on the need
for tighter clinical monitoring. Here, we report one of such
atypical COVID-19 cases that we were able to successfully
manage at home thanks to her highly motivated caregivers
and the support of a telemedicine solution (TMS).

@ Springer


http://orcid.org/0000-0003-0702-5799
http://orcid.org/0000-0003-2028-2319
http://orcid.org/0000-0002-0249-9170
http://orcid.org/0000-0003-2945-0243
http://crossmark.crossref.org/dialog/?doi=10.1007/s40520-021-01875-2&domain=pdf

1754

Aging Clinical and Experimental Research (2021) 33:1753-1756

In November 2020, a 91-year-old woman affected by
severe dementia was referred to our HaH because of func-
tional deterioration over the previous 10 days. Relevant
comorbidities included hypertension, chronic obstructive
pulmonary disease, hypothyroidism, and osteoporosis.
Medications included levothyroxine, irbesartan, and quetia-
pine. No fever, cough, or breathlessness nor contacts with
known COVID-19 cases were reported. Before admission,
she could eat and walk under supervision, and she interacted
with close relatives. On admission, she presented extreme
ideomotor apraxia, being unable to walk and speak, and
dehydration; swallowing was impaired due to incoordina-
tion. Vital signs were normal, including body temperature
(36.2 °C) and respiratory rate (18/min). Physical examina-
tion revealed reduced breath sounds with some crackles at
both lung bases and was otherwise unremarkable. Blood
tests (Table 1 in Online Resource) showed a slight increase
of inflammatory markers with mild lymphopenia and throm-
bocytopenia; estimated creatinine clearance was 26.4 ml/
min. A Midline catheter was inserted for intravenous fluid
support, irbesartan and quetiapine were discontinued. Rou-
tine NPS resulted positive for SARS-CoV-2. Bedside ultra-
sound showed signs of interstitial involvement of the lower
right lung (Fig. 2 in Online Resource); PaO,/FiO, in ambient
air was 290. A shared decision was taken with relatives to
continue HaH care to maintain emotional support and pre-
vent potential complications of hospitalization. Use of PPE
by noninfected family members was implemented and use
of an experimental TMS (TESI eViSuS®, Tesi S.p.A, Bra,
Italy) was accepted by the patient’s family. This TMS was
readily available because of an approved but temporarily
suspended trial on caregiver education; its characteristics
have been previously described [13]: a remote patient station
communicates with a hospital-based control station through
a privacy-compliant mobile network, allowing real-time,
bidirectional, audio—video transmission (Fig. 1). Besides
daily in-person nurse and physician visits, nurses provided
TMS-based caregiver training sessions on infusion man-
agement as well as supplementary telemonitoring. When
clinical stability was achieved, nurse-led televisits were
arranged twice daily to monitor patient recovery (including
swallowing ability, hydration status and mobilization) and
caregiver-measured vital signs; additional visits were per-
formed when necessary. Eventually, the patient’s premorbid
status was restored, and she could interact through the TMS
until her discharge.

To our knowledge, this is the first reported case of the
successful management of an oldest old patient with mild
atypical COVID-19 in the HaH setting, with the support
of a TMS. Larger reports on the impact of HaH manage-
ment of COVID-19 patients focused on subjects requiring
clinical monitoring only [9-11] or provided home care to
significantly younger patients without major comorbidities
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Fig. 1 Aspect and use of the telemedicine system. A shows Hospital
at Home nursing and medical personnel wearing personal protective
equipment while providing hospital-level care, including fluid infu-
sion, to the patient. On the background, the remote station, featuring
an operator-controlled high-definition camera with built-in optical
and digital zoom (arrowhead), a touchscreen monitor (asterisk) and
speakerphone (arrow). B shows Hospital at Home personnel using
the control station to monitor the patient’s condition communicating
with caregivers through a high-fidelity monitor (asterisk), webcam
(arrowhead), and speakerphone (arrow). Televisits are prompted by
the control station and accepted by the remote station to ensure pri-
vacy. The control station allows to control multiple televisits simul-
taneously

or functional impairment [7, 8]. Most of these experiences
relied on the support of TMS, ranging from simple telephone
calls [9, 10] to tele-visits and video calls [7, 8, 11], also fea-
turing patient-reported parameters through dedicated apps
[8, 11].

To effectively manage frail, older patients with complex
care needs (with or without mild COVID-19) at home, a
careful selection of cases, including their environmental and
social conditions to ensure patient’s and family safety, is
mandatory [4, 6]. In this context, TMS can support HaH
management enabling patient monitoring and caregiver sup-
port and education, at the same time reducing unnecessary
in-person visits, PPE consumption and personnel exposure
to SARS-CoV-2 [6, 11]. However, in the acute care setting,
some well-known issues on the use of TMS need to be care-
fully considered [11]. First, only highly motivated caregivers
can overcome the initial reluctancy and difficulties in the use
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of TMS; easy-to-use technologies, well-established training
protocols and availability of technical support on demand
[9], as well as first in-person evaluation of the individual
case [11], might promote successful use of TMS. Besides
ethical and legal issues that can be addressed using secure
networks [11], safety concerns might include the need to
disinfect potentially contaminated TMS instruments and
the SARS-CoV-2 exposure of family members of non-
autonomous patients [6]. However, HaH personnel could
remotely monitor health status and parameters of all fam-
ily members, thus increasing TMS cost-effectiveness and
safety, as well as providing instructions for correct PPE use
and isolation protocols. Other practical issues might include
the lack of adequate mobile networks in rural areas or in the
context of old housing with thick walls, that could hinder
the use of sophisticated technologies such as that presented
in our case. A wider adoption of TMS in the HaH setting
would necessarily require a model reorganization, to ensure
prompt response and cost-effective management of patients,
including dedicated personnel to provide group education
sessions and low-intensity high-volume post-acute patient
monitoring, that could be recruited from recently retired
and immunosuppressed personnel [9]. In our case, a rela-
tively advanced and expensive TMS was deployed due to
convenience reasons; however, such solution would be more
indicated in other settings such as nursing homes or for a
limited timeframe in complex cases. Integrated home care
models with different levels of care intensity and of TMS
complexity would increase the number of older subjects that
could be effectively managed by the HaH while increasing
cost-effectiveness [7, 8, 11].

Lastly, the absence of physical presence and contact could
also be an issue when implementing TMS in older people’s
care, both from a clinical and psychological point of view;
however, several humanistic practices have been proposed
to help healthcare workers to establish meaningful relation-
ships with patients and caregivers during TMS visits [14].

In conclusion, the hybrid in-person and tele-visit
approach of TMS-assisted HaH could help to create a
“secure” environment by addressing self-confidence and
safety issues, thus empowering motivated caregivers to
manage frail older adults with COVID-19 at home, avoiding
unnecessary admissions to closed wards and their negative
physical, functional, and psychological outcomes.
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