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Editorial
COVID-19 pandemic: A multifaceted challenge for science and
healthcare
The last days of December 2019 marked an historical event in
recent history, with the outbreak of the coronavirus infection in
Wuhan, China and the declaration of a pandemic by the World
Health Organization on March 11, 2020 [1].

The SARS-CoV-2 became an overwhelming challenge to health
care systems worldwide, due to easy and fast infection, as marked
by the virus reproduction time and the severity of illness resulting
especially in frailer individuals [2]. Suddenly severe pulmonary and
systemic complications [3] were seen, with all the implications for
healthcare professionals protection and infection risks [4,5], the
choice of best personal protective equipment (PPE) [6,7] and issues
related to PPE shortage, correct use and training [8]. The debate on
airborne transmission [9] and operational limitations because of
the pandemic challenged healthcare systems that already faced a
surge of critically ill patients, which immediately appeared to be
beyond the system capacity [2]. Society beyond health care systems
were confronted with implications on ethics [10], on professional-
ism, on ongoing medical training [11], on healthcare providers’
burnout and stress [12], on “avoidable deaths”, and on a global
crisis on needed resources, supplies, devices, PPE, and human
workforces.

1. The COVID-19 challenge and the quality of research

With the new disease, a sudden unprecedented worldwide
cooperation of researchers led to open-access of interdisciplinary
and international data sharing, which revealed fast sequencing of
virus genome and diffusion of clinical experience. Travel restric-
tions and cancellations of face-to-face meetings triggered a large
series of virtual meetings to share experience of whomwas fighting
the pandemic with those who were expecting to start their battles.
Sometimes the “scientific hurry” resulted in misleading studies, in
poorly-sustained researches, igniting confusion, fear and, probably
medical errors [13,14].

However, this evolving framework of understanding the under-
lying COVID-19 pathophysiology started as pure devastating pneu-
monia, with atypical pattern and the specific and unique clinical
picture of “silent hypoxia” [15]. It was understood that SARS-CoV-
2 did not lead to a “single” pneumonia, rather different phenotypes
requiring different approaches were proposed based on different
risk factors and co-existing diseases [3]. The choice of alveolar
recruitment, selection of best PEEP, and prone positioning of pa-
tients was controversial in the early phases of the pandemic but
reconsidered the more we understood of the disease.

In this issue of TACC, Fernandez-Sarmmiento and Colleagues
[16] present a comprehensive review of SARS-CoV-2 infection,
analyzing epidemiology, pathophysiology, clinical scenario and
https://doi.org/10.1016/j.tacc.2020.08.009
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management options, with special emphasis on a checklist and pro-
tocol for airway management and a comprehensive overview on
mechanical ventilation and respiratory support options. Alves Ber-
sot and the Brazilian group [17] discuss also in this issue the phys-
iology of prone positioning and the use of this approach for COVID-
19 pneumonia. The authors propose interesting suggestions for
focused and planned pronation cycles i.e. after urgent surgery in
COVID-19 critical patients. In the same perspective, Song and Col-
leagues [18] underline the importance of preparing adequate crit-
ical care resources, concentrating on critically ill patients in
predesignated hospitals and triaging. This paper also discusses
the role of cytokine storm and they propose an elegant algorithm
for respiratory support, including Extracorporeal Membrane
Oxygenation (ECMO), for severe COVID-19 patients.

Frazer and Colleagues [19] discuss in their a review-style
approach coagulation disorders in COVID-19 patients, unveiling a
“missing” piece of the puzzle, which was completely underesti-
mated or misunderstood in the initial phases of pandemic and
which probably contributed to change the therapeutic approach,
with implications on outcome, at the later stage. The issue is largely
debated and partly still unclear but out of any doubt it represents
one of the most important pathophysiological and therapeutic
mechanism in the frame of severe SARs-CoV2 infection [20].

2. The MacGyver effect: using better what we have and invent
what we don't

The overwhelming request of qualified personnel, respirators,
medical resource, PPEs and critical care beds deeply influenced
the “routine” concept of critical care and patients’ triaging during
the pandemic which unveiled the fragility of the health care sys-
tem, and the fragility of the exhausted personnel as human beings.
A crucial priority was and is proper and available PPE [21,22]. Peo-
ple started to invent their own 3D printed PPEs [23] or reused them
[24,25]. If such approaches make sense the need to be assessed by
rigorous and methodologically correct research. It is understand-
able that during the emergency solutionwere found but its validity,
efficacy and benefit still needs to be scientifically addressed.

COVID-19 forced the critical care personnel for safe airwayman-
agement strategies [2,26e30] by changing the paradigm. Health
care workers’ safety before medical needed interventions, like
airwaymanagement, given the risk of infection during aerosol gen-
eration procedures. Simulation as an educational tool to handle
such situations was proposed earlier [31]. In this issue of TACC,
Ansari and Colleagues [32] provide the reader with an elegant in-
situ simulation study exploring the effect of PPE on airwaymanage-
ment, recalling the need for dedicated procedures, teamwork and
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training. With these premises, and as a response to PPE shortage,
aerosol boxes, plastic covers and many other original artifacts
were introduced in the clinical practice, with fast diffusion of their
use but unparalleled proof of their efficacy. That created emerging
concerns for their real effectiveness and the risk of such barrier de-
vice in airway management [33] and of “secondary aerosolization”
upon removal [34]. With these in mind, we recommend reading the
interesting reports by Kumar and Colleagues in this issue of TACC
[35,36]. The Authors describe and discuss a low-cost and effective
humidification/filtration assembly to be used in the operating
room, an elegant solution for an incentive spirometry and an inter-
esting low-cost apparatus to provide non-invasive ventilation in
COVID-19 patients using a negative pressure isolation bed system.
These initiatives are to be applauded and encouraged, but promot-
ing parallel high-profile scientific research to validate the new de-
vices, to avoid the risks of false safety or unexpected side effects,
despite the brilliant MacGyver approach [37].

We probably need to revise our knowledge and to rely on and
use better what we have: this is themessage from the study by Che-
kol and Colleagues [38], offering useful information and checklists
for adequate preparation for elective or emergent surgical care of
COVID-19 patients, including well-proven techniques and devices
and proposals of “emergency situation” solutions. Approaches for
safe airway management [39], and how to organize dedicated
airway teams during the pandemic were also described earlier [40].

Similar examples of “adapting” well-known techniques using
ultrasound. Ultrasound machines are easy to transport, they can
work bedside, they are easy to clean and many anaesthesiologists
and critical care physicians are familiar with the important role
for lung evaluation and decision making [41]. Extended protocols
have been proposed for a holistic approach of COVID-19 patients
[42]. In this issue of TACC, Dixit and Colleagues [43] propose a
revised US-based protocol for central venous catheterization,
combining the well-recognized benefits of US for this application
with requested protocols and behaviors to grant operator's safety
and reducing cross-infection risks.

3. Still a lot to understand

COVID-19 and the SARS-CoV-2 are still partly unknown, but
rigorous research and clinical experience will reveal the best
approach to treat our patients [44] A better understanding of the
disease's pathophysiology and mechanism of systemic injury is
needed to understand the entire “syndrome”[3]. The involvement
of the immune system [45] and the best therapeutic approach
needs also to be evaluated as many manifestations of COVID-19
were described, including neurological [46] or cardiological [47]
symptoms, cutaneous localization [48], and limb ischemia [49]. In
this issue of TACC, Leopard and Colleagues [50] describe atypical
vocal cords complications, highlighting the specific tropism of
SARS-CoV-2 for upper and lower airway mucosa. Severely symp-
tomatic patients exhibit a viral load up to 60 times the mild ones
[51,52], with implications on airway mucosal inflammation and
higher risk of airway lesions, including a seemingly higher inci-
dence of bougie-related trauma [53], of pneumothorax and pneu-
momediastinum [54] and thoracic complications [55].

4. The next future

COVID-19 pandemic is an unprecedented event in the recent
history of modern medicine. It still represents a worldwide chal-
lenge affecting any aspect of our daily life and the way we practice
medicine. Implications and consequences on the different health-
care systems, on medical practice and scientific research are
unique, multiple and probably partly unexplored. The pandemic
ignited a paradox: while imposing social distances and isolation,
it succeeded to put together researchers and physicians from all
around the world independently of races, religion, geography and
politics. This worldwide cooperation has led to a prompt and fast
response at every level, with production of a huge body of research
and daily proposals of novel techniques, devices and therapeutic
approaches, which are spread worldwide on the wings of social
media and scientific journals. This is probably the very important
lesson we should learn from SARS-CoV-2: through challenging
times, proper science, good sense of the doable and teamwork
remain one of the most powerful tools also against a merciless
and insidious enemy.
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