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Abstract:

The COVID-19 global pandemic has had striking effects on clinical practice and medical assistance and the progressive evolution of telemedicine
and telehealth systems has allowed healthcare professionals to connect with patients yet respecting the striking need for social distancing. This
article aims to review the possible ways to use telehealth and teleconsulting systems to guarantee an adequate level of clinical assistance starting
from screening procedures up to support the management of patients admitted to intensive care units area, thus balancing the need to ensure
continuity of care and at the same time limiting the possible sources of contagion expansion. Telemedicine may be a useful tool to improve clinical
assistance and reduce the financial burden on the health system in a long-term view. Although it cannot completely replace patient-physician
interactions, it would be desirable to implement this field and made it accessible to the largest part of the population.
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1. INTRODUCTION

Telemedicine was initially designed in order to reach the
greatest  number  of  patients  and  optimize  the  care  delivery
system  and  financial  viability,  especially  in  emergency
situation, like natural disasters or any critical scenario, which
makes  the  care  delivery  process  difficult  when  critical
infrastructures are compromised [1]. From the first decade of
the  century,  telehealth  has  progressively  started  to  include
everyday clinical practice, integrating physical data with digital
monitoring  systems.  The  benefits  of  telemedicine  have  been
well known among most of the health subspecialties for many
years  [2,  3],  a  well-established  practice  in  every  field  of
chronic pathologies, where solid data of randomized controlled
trials  and  meta-analysis  are  being  published  in  the  last  two
decades [4, 5]. These acquisitions led the most important health
society  to  develop  guidelines  within  eHealth  support  to
everyday practice [2, 6],  with potential several cost-effective
benefits [7, 8]. During the COVID-19 outbreak, telehealth has
become a widespread practice to ensure access to healthcare in
a critical context, in which both physicians and patients share
common difficulties in coping with medical assistance.
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This  article  describes  how  telemedicine  may  be  used
during  the  current  pandemic,  and  which  measures  could  be
taken  into  account  to  improve  and  sustain  telematic  medical
assistance.

2.  TELEMEDICINE  AND  TELEHEALTH:  USEFUL
TOOLS IN HEALTHCARE DELIVERY

Telehealth  is  defined  by  the  Centers  of  Medicare  and
Medicaid  services  (CMS) as  “the  use  of  telecommunications
and  information  technology  to  provide  access  to  health
assessment, diagnosis, intervention, consultation, supervision,
and information across distance” [9]. Delivery of telemedicine
can be synchronous, with patient and physicians interacting at
the  same  time  (e.g.,  video-visits),  or  asynchronous  (e.g.,
reviewing  laboratory  data).  The  concept  of  telemedicine  has
emerged  in  recent  years  and  has  been  used  in  different
healthcare  specialties,  although  it  existed  since  the  early
twentieth century. Suboptimal systems and structures, as well
as scarce regulatory laws have often been depicted as the main
reasons of tardive spread of telehealth [10]. During the recent
COVID-19 pandemic, necessitating physical distancing, there
has  been  an  increased  interest  and  utilization  of  this  tool.
Multiple  studies  and  investigations  prior  to  the  COVID-19
pandemic  have  demonstrated  the  efficacy  of  telemedicine
services.  In  the  cardiovascular  setting,  a  2017  meta-analysis
showed  that  heart  failure  patients  managed  by  telemedicine
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systems in addition to standard outpatient visits had lower all-
cause  mortality,  lower  heart  failure  admissions,  and  shorter
admission length of stay, compared to in-person approach only
[11].  This  was  attributed  to  earlier  recognition  of  symptoms
and thus prompt intervention. Moreover, a systematic review
showed that, in diabetic patients, glycated hemoglobin levels
were  lower  in  the  telehealth  group  compared  to  standard  of
care [12]. Telemedicine has proven good results also in remote
surgery  influencing  surgical  training  and  practice,  allowing
monitoring, training or proctoring, thus facing some limitations
(e.g., legal and billing issues, cost and network development)
[13].  Benefits  of  telehealth  may be  linked  to  improved  cost-
effectiveness, as well as faster access to care with eliminating
long  distance  travel.  Cost-effectiveness  of  telemedicine
systems has been widely evaluated and demonstrated in many
observational studies [12]: telemedicine services reduced costs
related to travel and unnecessary emergency department visits,
leading  to  a  better  use  of  resources  both  by  patients  and
healthcare  practitioners.

3. THE ROLE OF TELEMEDICINE IN THE PANDEMIC
ERA

In this pandemic era, the key role of telehealth is allowing
physicians  and  healthcare  professionals  to  ensure  their  best
clinical assistance by limiting social interaction; in this context,
telemedicine  should  not  be  considered  as  an  alternative  but
rather as a support to traditional standard of care. Several paths
that connect patients with healthcare workers using telehealth;
patients can directly interact with the primary care physician
and/or  subspecialists  through  many  digital  systems,  virtual
consultations  allow  reducing  the  burden  on  the  healthcare
system and maintain the precautions during epidemic outbreak.
That’s why COVID-19 pandemic spread the use of telehealth
in most clinical scenarios. Many issues are being experienced
by healthcare professionals in delivering the standard clinical
assistance: A shortage of human and structural resources, lack
of personal protective equipment, lockdown recommendations
and  financial  impact  on  healthcare  economic  system  are
currently the main concerns in the quality standard of patient’s
care.  A  recent  update  from  Cardiologic  Societies  underlines
that  telemonitoring  strategies  could  help  the  follow-up  of
selected  high-risk  patients  in  need  of  close  surveillance,  by
highlighting  how  remote  recording  devices  could  help  to
preserve personal protective equipment and avoid unnecessary
exposure to contagion of healthcare workers [14].

The principles of remote patient management may play the
most crucial role in outpatients, ensuring the continuity of care
in  both  COVID-19  and  non-COVID-19  pathologies:  in  this
setting,  telehealth  comprehends  several  digital  experiences
which  could  integrate  telephone  calls  with  pieces  of
information derived by photos, video and medical devices able
to monitor vital parameters, such as pulse oxygen saturation or
single-lead electrocardiogram (ECG) [15]. Moreover, a variety
of virtual platforms have been developed to deliver telehealth
to  patients  via  video-conferences,  which  allow  them  to
maintain  direct  contact  with  their  general  practitioner  and/or
referral  specialists  [16].  During  the  current  pandemic,  many
healthcare  centers  have  expanded  the  use  of  telemedicine  to
continue  the  follow-up of  non-COVID-19 patients  [17],  thus
avoiding  coming  to  the  hospital.  This  appears  even  more
mandatory  for  the  older,  frail,  and more  vulnerable  subjects,
which  represent  the  majority  of  the  chronic  outpatient

population.  Moreover,  telemedicine  may  be  useful  to  reduce
the access to emergency departments and outpatient facilities
and  to  easily  consult  referral  specialists  when  necessary.
Telemedicine and remote monitoring may be useful also in the
screening phase of  COVID-19 patients;  in home-quarantined
patients  diagnosed with  COVID-19,  telehealth  could  support
the  dramatically  increasing  demand  for  care,  reducing  the
burden  on  primary  care  practice.  During  the  pandemic,  as
social distancing became a crucial strategy to minimize virus
transmission,  the  demand  for  remote  visits  significantly
increased [18]. Sinha et al. [19] evaluated a video visit program
at  a  large,  academic  primary  care  in  New  York,  including
consecutive  adults  patients  scheduled  for  video-visits
(conducted  by  attendings,  residents,  and  nurse  practitioners)
from  March  2020  to  April  2020.  As  expected,  researchers
found  that  remote  visits  were  a  feasible  way  to  take  care  of
both  COVID-19  and  non-COVID-19  patients,  with  high
satisfaction grades. Although it limited the physician’s chances
to  perform a  complete  physical  examination,  the  widespread
use  of  home  medical  devices  (i.e.  pulse  oximeter,  automatic
arm  blood  pressure  monitor)  could  partly  overcome  the  gap
between  digital  and  physical  experience.  The  usefulness  of
home  medical  devices,  such  as  pocket  oximeter  and  smart-
phone  based  systems  is  still  a  matter  of  debate,  however,
several  authors  recommend  their  use  during  pandemic,
especially  regarding  the  well-known  phenomenon  of  “silent
hypoxia”,  typical  of  COVID-19  disease  [20].  Moreover,
another  study  conducted  on  the  Veterans  Health
Administration  [21]  showed  that  patients  with  high  clinical
and/or  social  needs  were  more  likely  to  use  the  remote  and
virtual  system,  while  older  and/or  rural  Veterans  were  less
compliant to video visits, highlighting concerns about technical
limitations  and  access  difficulties.  In  this  setting,  digital
education and cheap home medical devices could dramatically
enrich the quality of remote visits, leading to useful assessment
of  clinical  status,  vital  parameters,  evaluating  the  need  for  a
more  intensive  treatment  of  sick  patients,  providing  care  for
subjects  in  quarantine  or  recently  discharged  to  home.
Meanwhile,  in  the  diagnostic  screening  phase  of  exposed  or
symptomatic  subjects,  telehealth  could  help  to  coordinate
testing  strategies  and  triage  clinical  needs.  In  this  setting,
artificial intelligence can be a useful tool in helping physicians,
particularly as regards the diagnostic process: Chakraborty et
al. described how machine learning and artificial intelligence
systems  can  be  used  for  COVID-19  detecting  and  diagnosis
from X-ray and CT images and it can be a potential method for
diagnosis  in  the  radiology  department.  In  addition,  artificial
intelligence can be used in prediction purposes for COVID-19.
Furthermore,  it  can  effectively  support  drug  discovery
procedures  and  can  reduce  clinical  failures  [22].

Regarding pharmacotherapy, medical monitoring devices
could  potentially  impact  effectiveness  and  safety  of  target
therapy,  tailoring  the  treatment  strategy  on  patient  clinical
characteristics. Various drugs, especially hydroxychloroquine
and azithromycin, have been used off label in many countries
over the world. The main issue regarding the safety profile of
these drugs regards its prolonging effects on QT interval [23];
moreover,  a  combination  therapy  may  have  an  even  worse
synergistic  effect  on  QTc  prolongation,  exposing  patients  to
fatal  arrhythmias [24].  For  these reasons,  a  remote ECG and
Heart  Rate  monitoring  systems  could  have  been  useful  in
preventing potential adverse events in patients exposed to these
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drugs. Finally, considering the risk of contagion among health
care  workers  in  situations  other  than  patient  care  [25,  26],
technological  implementation  could  prevent  coworker
contagion. Indeed, telemedicine systems can be implemented
to  facilitate  consultations  between  physicians  (i.e.,  between
specialists and between specialists and general practitioners),
particularly  in  contexts  that  would  make  the  exchange  of
clinical and instrumental information complex (i.e., during the
assistance in intensive care units; managing clinical imaging of
home  monitored  patients).  Through  the  implementation  of
shared  servers  and  virtual  platforms  with  remote  access,  the
eHealth  could  ensure  that  several  specialists  can
simultaneously access the clinical and instrumental data of the
patient,  consult  medical  records  and  share  specialistic
recommendations, minimizing exposure to possible sources of
contagion  among  coworkers  and  fomites.  Telemedicine  has
proven  its  usefulness  in  historical  epidemics,  including
previous  coronavirus  outbreaks,  such  as  SARS-CoV
(coronavirus  associated  with  severe  acute  respiratory
syndrome) and MERS-CoV (Middle East respiratory syndrome
coronavirus) [27] by monitoring isolated patients, facilitating
eventual  sending  of  medical  assistance  when  aggravating
symptoms  are  identified;  in  case-tracing,  telehealth  has  just
been used in West Africa through a free mobile app that allows
patients  to  send  free  text  messages  to  receive  medical
consultation  [28].  From  October  2014  to  May  2015,  6063
requests were registered and 20 suspected cases of Ebola were
identified.  These  studies  support  the  introduction  of  similar,
low-cost  systems  that  could  help  in  the  screening  phase  of
COVID-19 pandemic, providing support to infection tracking
network. From the home of sick patients to intensive care units
(ICU),  regarding  in-hospital  setting  telemedicine  plays  a
pivotal role: also in this field it is considered as a consolidated
tool  that  can  help  solving  some  critical  issues  of  intensive
management,  suggesting  important  implications  for  future
developments. Rosenfeld et al. had already reported a 24-hour
remote  management  of  intensive  care  patients  without
permanent  presence  of  an  on-site  physician,  using  videocall
and  vital  parameters  remote  monitoring  [29].  Moreover,
telehealth led to reduction in severity adjusted ICU mortality in
the hospital mortality, decreasing the hospitalization length by
34% with a 33% cost cutting; finally a concomitant decrease in
the  incidence  of  complications  has  been  noticed  [29].  In
conclusion, in pandemic era eHealth could be widely used from
the screening phase to the ICU care in COVID-19 patients as
well  as  in  not  infected,  drastically  reducing  the  risk  of
contagion,  providing  a  complementary  cost  effective  tool  in
everyday clinical practice.

3.1. Limitations

There  are  many  limits  to  routine  implementation  of
telemedicine  and  telehealth  technologies,  such  as  inadequate
reimbursement,  privacy  issues,  lack  of  adequate  digital
infrastructure,  incompatible  workflow,  lack  of  adequate
Internet coverage (given various levels of Internet and servers
capacity,  some  videos  may  be  affected  by  the  poor  image
quality,  lags  or  dropped calls),  restricted  financial  resources,
language barriers, and limited technical skills. Moreover, some
telehealth  systems  are  unavailable  on  a  large  scale,  often
requiring  private  resources  and  specific  training.

In  that  sense,  the  COVID-19  pandemic  may  be  an
opportunity  to  invest  and  promote  current  technologies  into

feasible  tools  for  routine  clinical  practice;  we  hope  these
implementations  will  survive  longer  than  the  pandemic.

CONCLUSION

Telemedicine is  transforming the clinical  practice during
the  COVID-19  pandemic  and  it  may  be  a  useful  tool  to
improve clinical assistance and reduce the financial burden on
health system in a long-term view. The post-pandemic role of
telemedicine  is  strictly  dependent  on  permanent  regulatory
solutions;  although  it  cannot  adequately  replace  patient-
physician interactions, is imperative to implement this field and
make it accessible to the largest part of the population. Long-
term strategies  may include monitoring high-risk  patients  by
tracking vital signs and other relevant clinical data, make easier
the use of teleconsulting so that physicians could safely share
specialistic  advice  in  a  smarter,  quicker  way.  COVID-19
pandemic may be the  catalyst  to  improve the  quality  of  care
and optimize resource utilization with a favorable cost-benefit
ratio,  ameliorating  the  patients’  quality  of  life  and  work
conditions  of  healthcare  professionals.
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