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The COVID-19 outbreak: From ‘‘black swan’’ to global g

challenges and opportunities

The world is in war against the pandemic of SARS-CoV-
2 (severe acute respiratory syndrome coronavirus 2, the
cause of COVID-19) and casualties (like in war: casualties)
are increasing dramatically throughout the world. This dis-
ease may cause massive diffuse alveolar damage resulting
in hypoxaemic acute respiratory failure (ARF) requiring,
in a high percentage of cases, mechanical ventilation.'-
Behaviours and lifestyles are changing all over the world
due to restrictions and lockdowns imposed by national gov-
ernments to contain the diffusion.

This editorial is written in the middle of the war and
only final and complete data will allow to draw solid conclu-
sions. However, even with partial information the scientific
community has the moral duty to raise questions and to
try to provide interdisciplinary analyses and a prospective
vision based on societal, clinical, economical, organisa-
tional, technological and ethical challenges which arise from
this worldwide emergency.

With respect to the organisation of the healthcare ser-
vices, in most countries the available ICU beds seem not
to be properly sized to face the dramatic requirements.
In the years, many governments around the world have
reduced the economic resources to their healthcare systems
and the current organisation of our hospitals may not fit
present needs. The huge prevalence of the disease requires
the distribution of patients according to different levels of
interventions from simple medical supervision to oxygen
(supplementation or High Flow), to non-invasive ventila-
tion (NIV), to intubation while preserving safety of doctors
and nurses.*> Do we have the infrastructure for these pur-
poses? Furthermore, the shortage of ICU beds and the higher
mortality among oldest and weakest people pose dramatic
ethical questions regarding the triage of the patients with
possible need of ‘‘Sophie’s Choice’’.°

Moreover, it is not only a matter of infrastructure, but
also of competences. Health authorities launch appeals for
more troops (doctors and nurses) and weapons (ventilators,
masks and other tools). The physiology of COVID-19 induces
ARF which requires high skills (e.g. to appropriately set the
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ventilator either for NIV or invasive ventilation). Do we have
such skilled troops?

Furthermore, how to equip our troops? Other than to
provide the healthcare professionals with the proper safety
equipment, an appropriate use of available technologies is
required.’” Robots, Artificial Intelligence, Big Data Analytics,
mobile apps and tele-medicine can be effective resources
also in fighting pandemics. In fact, robots have a high
potential in different infection-related applications, such
as environment disinfection, medications and food deliv-
ery, assessment of clinical parameters and security checks.?
For disease prevention autonomous or remote-controlled
robots can be deployed for noncontact ultraviolet surface
disinfection.” Mobile robots embedded with temperature
measurement sensors (i.e., thermal sensors) and vision algo-
rithms (for facial recognition) may lead to cost-effective,
fast and effective screening of population in hospitals and
public areas (airports, railway stations, ports, underground
stations, etc.).'® Robots may also be deployed to optimise
nasopharyngeal and oropharyngeal swabbing in terms of
increase of the process speed and protection of healthcare
professionals. Another potential area of application is rep-
resented by delivery of samples and medicines to infected
persons by means of drones or autonomous ground robots. "'

Data collected by robots and mobile apps may be anal-
ysed by means of dedicated machine learning algorithms
able to extract meaningful information for infection pre-
vention and prediction, diffusion control, and diagnosis and
treatment of infected persons.'? Data can be transmitted
to hospital information and security systems and can be
matched with data collected by mobile applications to sup-
port contact tracing efforts amid the outbreak to limit the
infection diffusion: however, data protection and data pri-
vacy regulations and laws must be guaranteed.'> '

Which lessons from the middle of the storm we are still
fighting against? We highlight at least three precious lessons:

1. The expense in the healthcare field must be consid-
ered an investment and not a cost. We must build strong
healthcare systems, able to work well in normal and to
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promptly react in extraordinary times. Let us think of
the economic impact produced by the pandemic. How
much of the economic losses might have been avoided
by previous major investments in healthcare? What is the
opportunity cost today of not having done so? We must
not repeat the same mistake! Let’s invest in research,
innovation, technology, organisational models.

. In healthcare we must adopt a strategic approach.

There are some answers that even in emergency con-
ditions can be provided (mask production through the
reconversion of some production activities, etc.), others
not. How to make available in a few days, skills that take
years to be trained? We need to redesign the academic
programmes for specializations we may require most in
the next years (such as respiratory medicine). We need
to scan the horizon, trying to forecast - analysing trends
in the population, in the behaviours, in the lifestyles,
and in the society, and taking into account the potential
large-scale events (although unlikely) - future scenarios.

. We must have a common systematic approach in the

response. The international community must share ways
of reacting and common protocols for managing these
emergencies. A global effort is required in terms of
organisation in collaborative networks, and of implemen-
tation of international emergency policies. Our countries
seem unprepared: (a) absence of codified procedures
and predefined plans to manage events like COVID-19
outbreak; (b) different behaviours between country and
country in the way of managing the emergency.

As said, we are still in the middle of the storm, more

lessons will be taught from this emergency before it is over.
It will only depend on us if we will be able to learn them and
to turn the “*black swan’’ into a growth opportunity for the
entire international community.
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