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The current SARS-CoV-2 pandemic is still raging in Italy. The country is currently plagued by a huge burden of virus-
related cases and deaths. So far, the disease has highlighted a number of problems, some in common with other
Countries and others peculiar to Italy which has suffered from a mortality rate higher than that observed in China and
in most Countries in the world. The causes must be sought not only in the average age of the population (one of the
oldest in the world), but also in the inconsistencies of the regional health systems (into which the National Health
System is divided) and their delayed response, at least in some areas. Ethical issues emerged from the beginning, rang-
ing from restrictions on freedom of movements and restrictions on personal privacy due to the lockdown, further to
the dilemma for healthcare professionals to select people for ICU hospitalization in a shortage of beds in Intensive
Care Unit (ICU). Organizational problems also emerged, although an official 2007 document from the Ministry of
Health had planned not only what measures had to be taken during an epidemic caused by respiratory viruses, but also
what had to be done in the inter-epidemic period (including the establishment of DPIs stocks and ventilators), vast
areas of Italy were totally unprepared to cope with the disease, as a line of that document was not implemented. Since
organizational problems can worsen (and even cause) ethical dilemmas, every effort should be made in the near future
to prepare the health system to respond to a similar emergency in a joint, coherent, and homogeneous way across the
Country, as planned in the 2007 document. 
In this perspective, Pulmonary Units and specialists can play a fundamental role in coping with the disease not only
in hospitals, as intermediate care units, but also at a territorial level in an integrated network with GPs.
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Introduction
There is no doubt that the SARS-CoV-2 epidemic has changed

a lot in our lives and will change even more in the future. Across
the world, the epidemic has shown some degree of unpreparedness
for infectious emergencies and– during the first phase of the emer-
gency - a dangerous unresolved reaction, due to financial problems
and budgetary considerations [1]. 

The spread of the virus has not been (and actually is not) the
same throughout Italy and probably many causes are to be consid-
ered, organizational [1] as well as genetical ones but the following
facts are surely shared nationwide. Some limits are inherent in the
organization of the National Health Service (NHS). First, the
gigantic mistake of dividing the National Health Service into over
21 different regional services, a division that has hindered consis-
tency in the fight against the epidemic. For instance, the political
decision to initially block only some regions of Northern Italy
caused a massive exodus to Southern Italy, thus contributing to the
spread of the epidemic, even to a small extent in non-infected
regions. Secondly, the progressive underbudgeting of the NHS,
with a reduction in the availability of hospital beds without a real
and substantial increase in extra-hospital facilities. Thirdly, the
limitations of an NHS model shaped near only on the prevention
and treatment of chronic non-communicable chronic conditions,
neglecting the practical organization of emergencies (not uncom-
mon during the normal winter flu season). Fourth, the minor role
and the ranking given in last years to the Pulmonary Units and
Clinics in the organization of the Italian NHS: the respiratory units
have been conceived as spare Internal Medicine Unit and the spe-
cialists as maimed internist, useless out of endoscopy. This down-
sizing has been attributed to both the weakness of Universities and
Respiratory Scientific Societies. A role completely disproportion-
ate to the prevalence and burden of pulmonary disease and to the
misunderstanding of the potential place of Respiratory Medicine
inside and outside hospitals. On the whole, this Covid-19 crisis has
highlighted a fragility of both the economic and financial system
as well as the Health system. 

The present pandemic has already given importance to smart
working and digital transformation and will certainly accelerate
the introduction of tele-medicine (i.e., devices and skills that allow
real-time interactive two-way communication between patients
and healthcare personnel, even if distant sites) especially in respi-
ratory medicine. However, tele-medicine in Italy is not included in
the “essential levels of assistance” (i.e., the definition of a set of
services defined at National level, to be guaranteed at local level).
If this pandemic will at least lead the Italians to deal with the prob-
lems mentioned above, will be a positive result, unfortunately
obtained at a very high price.

This paper, after considering the current situation (compared to
previous health emergencies) and the consequent clinical and eth-
ical problems, describes the changes that seem advisable in the
near future to prepare the NHS not only for the immediately fol-
lowing phase of the pandemic, but also in the long term to face
another predictable pandemic originating from a respiratory virus.
In fact, we can imagine that the challenge in the near future will be
to face the consequences of globalization: not only well-known cli-
matic emergencies, but also emergencies of new pandemics.

In 2007, when the spread of avian influenza A (H5N1) was
expected, the Italian National Center for Disease Control (CCM)
produced a document to cope with flu pandemics [2]. Actions for
each phase of a pandemic have been recommended in this docu-
ment, including recommendations for “interpandemic” periods
and, among other things, all measures have been identified to be
ready for another pandemic (including adequate DPIs stock, of
mechanical ventilators and ICU beds). 

Regarding the respiratory field, in a paper published and pro-
duced at the end of 2009 on behalf of the Interdisciplinary
Scientific Association for the Study of Respiratory Diseases
(AIMAR) [3], a protocol was developed for the management of
pandemic influenza A (H1N1) - 2009 in respiratory units. This
document defined the role and competences specific for the respi-
ratory units and specialists, aiming at designing their functions
within the actions envisaged for the entire Italian NHS [2].

The influenza A (H1N1) pandemic began in March 2009 in
Mexico, was declared a pandemic by the WHO in June, peaked
between October and November and was exhausted by August of
the following year [4]. It should be noted that the period was some-
what different from the current one and, in fact, it was a change of
a known virus, against which there was a vaccine and the whole
population, or at least the elderly, already had a certain immunity.
The severe complications were mainly in youth (many serious and
fatal cases were between 30 and 50 years old) and in pregnant
women and symptoms were involved not only in the respiratory
tract, but also in the gastrointestinal tract. Furthermore, there have
been effective treatments with neuraminidase inhibitors, at least
when given in the first 48 hours of symptoms. On the other hand,
it must be considered that SARS-CoV-2 seems much more infec-
tious than A (H1N1) - 2009, since it spread worldwide in less than
three months, probably due to the increase of mobility of people
across the world, which has increased significantly in the past
decade. Finally, while vaccines for A (H1N1) - 2009 had already
been developed in September 2009, a vaccine for SARS-CoV-2 is
not ready yet. However, there were also a few similarities as
demonstrated in a high percentage level of severe lung lesions of
SARS-CoV-2, present in A (H1N1) too. People suffering from car-
diac and chronic respiratory diseases or diabetes were at greater
risk of severe complications and death. Care facilities (including
GPs, A&E units, medical and Pulmonary wards) somewhere were
almost overwhelmed by the number of patient admissions. 

The aim of this paper is to highlight some challenges that are
being faced during the current pandemic and, comparing it with
that of 2009, obtain a part of useful advice for better management
of this and possible new pandemics.

The present pandemic
Between the last months of 2019 and the beginning of 2020,

China at first and currently Italy too, made a strong commitment to
face a very difficult situation, a problem consisting of a widespread
infection induced by a new coronavirus named SARS-CoV-2. The
International Committee recommended this denomination for the
Taxonomy of Viruses because of the similarity, but not the identity,
of the new virus with the viral agent that caused the original acute
severe respiratory syndrome (SARS) at the beginning of this cen-
tury, in the Chinese region of Guandong and spread rapidly all over
the world.

The surprising feature of this new coronavirus consists in its
marked ability to diffuse among individuals with greater rapidity
and capacity of infection than that of seasonal flu and other respi-
ratory viral infections, with the exception of that of measles, which
has one of the highest. Therefore, the basic reproductive rate of
SARS-CoV-2 (how many people can be infected by a positive indi-
vidual) was estimated at the beginning between 2 and 3 and now
just around 1. This is probably the main reason (together with an
underestimate during the first phase) for which the virus spread so
widely in China and then in many other countries of the world, giv-
ing rise to a COVID-19 outbreak recognized as a pandemic by the
WHO [5]. At the time of writing this paper (April 6, 2020),
120,290 infected people are registered in Italy, with 14,381 deaths
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[6], consulted as of April 6. That is a crude fatality rate of 12.32%,
higher than that observed in China, where 82,930 infected cases
were recorded, with 3,338 deaths [7]. So in Italy, the infection
spread very fast and caused more deaths.

In general, the reasons for the spread of disease is the lack of a
vaccine and herd immunity, while the lack of specific treatments
partially explains the unfavorable effects of the disease. Some
antiviral drugs already tested and proven effective against other
viral infections such as SARS, MERS (Middle Eastern Respiratory
Syndrome of 2012) and HIV are also used in COVID-19, with
encouraging results in some cases where they have been adminis-
tered as compassionate use, before adequate and well-designed
studies are performed. Other treatments are also being tested in
SARS-CoV-2 pneumonia, including hydroxychloroquine, passive
antibody transfer from convalescent patients, drugs that block the
ACE2 receptor to reduce inflammation, monoclonal antibodies
and even mesenchymal stem cells to counteract excessive inflam-
mation [8]. For the specific Italian situation, the rapid spread could
be explained by undocumented infections before the implementa-
tion of travel and movement restrictions: in China these undocu-
mented infections caused mild symptoms and went mainly under-
estimated [9]. 

Another factor that appears to have played a role that could
contribute to the spread of the virus, at least in the beginning, was
the fact that a large number of people, who suspected of having
symptoms related to SARS-CoV-2 disease, went to the emergency
room or own doctors, without any protection. It is to be noted that,
even in ordinary, non-epidemic times in Italy it is customary for
patients, disregarding the mildness or severity of their symptoms,
to access the A&E department (with the so-called “white codes”).
Obviously, many patients were also visited during the first phases
of the pandemic period when no preventive barriers were operat-
ing, to the detriment of many other patients and healthcare facili-
ties. Finally, it can be considered the fact that asymptomatic
patients (obviously not detected) can convey the disease [10]. Even
now, if separate lanes for SARS- and non-SARS patients are not
present, hospitals can act as hubs for the spread of epidemics.

In fact, according to Chinese figures [11], COVID-19 has a
favorable course in the vast majority of cases, while in 5% of
patients intensive care is needed, with invasive ventilation and
high probability of fatal outcome, especially when patients are

already affected with other chronic diseases. For the specific
Italian high rate of deaths, a certain number of explanations have
been proposed. In our opinion under the high number of cases
(spread) and deaths (unfavorable outcomes), there were three fac-
tors, differently operating in different areas of our Country. The
first one has probably been the fact that in Italy there is a great per-
centage of older age population (individuals ≥65 years old), some
of them suffering from chronic conditions and, consequently, more
exposed to serious complication and death from this coronavirus
[12]. The aged population (i.e., over 65), accounts in our country
for nearly one fourth of the whole population and is expected to
further increase so as to reach the 34% by the next 25 years [13].
The second factor could be that the lockdown in some areas was
decided very late, due to economic considerations. Finally, when
the epidemic was officially recognized, sick people have been
requested to stay at home, waiting for an evaluation. May be that
patients remained at home in the following days, even if becoming
severely ill, eventually came to health facilities only when the dis-
ease was at very severe stages, often requiring ICU (actually, if
demonstrated, this outcome further emphasizes the importance of
tele-medicine). Taking into consideration that this disease can
evolve to respiratory failure in a very short time.

The situation is not be changing in the short term, although
treatments are being attempted, none of them so far, with evidence
of effectiveness. Similarly, the availability of a specific vaccine
against SARS-CoV-2 should not be reasonably expected before at
least a few months, although several laboratories, in Italy too [4],
have already started working to carry out this task in the minor
possible time. To counter this bad situation, in such rapid evolu-
tion, China first and Italy subsequently, have adopted drastic deci-
sions in order to decrease the continuously increasing curve of
infections. Since no pharmacological treatments or approved vac-
cines are currently available, only one set of non-pharmacological
interventions (NPI) [14] can be implemented. In particular, besides
important hygienic measures like accurate hands washing and san-
itization of things and environment, isolation of the case (the
infected person remains at home, monitored), home quarantine (a
contact person stays at home for 14 days), social distance of the
entire population (when people away from home interact at a dis-
tance of not less than 1 meter), closure of schools, universities and
workplaces (the latter except for the essential activity), and strict

Figure 1. Pandemic trends in Italy from February 22 to April 16 2020 and lockdown effects. From https://covidtrends.com/
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limitations of sport activities, in particular team activities. Indeed,
these NPIs have been implemented in both China and Italy (Figure
1) [15], and even the complete blockade of about 60 million people
has been adopted in a Chinese province. We do not know how
these preventive measures were received in China, in Italy many
citizens have found it difficult to understand some regional and
national political leaders, fluctuating between the denial of the
severity of the threat and the fear of its deadly consequences but
always seeking media visibility.

Ethical considerations
To deal with the current epidemic in Italy, the entire population

was initially brought to enforce social isolation; therefore, a more
severe form of social distancing was implemented in a national
block: the infected people were isolated and their contacts quaran-
tined. Quarantine lasts for a time identified to correspond to the incu-
bation period of the infection during which it could turn into disease.
In Italy, as previously in China, entire regions or cities, besides all
known infected individuals, have been subjected to the restrictive
measures described above in an attempt to minimize contagion.

Lockdown and social distancing and similar public health sur-
veillance, have been known for decades [16], but they can raise
some ethical problems. Among the numerous public health surveil-
lance activities, three main tasks should be highlighted: systematic
collection of data relating to a specific disease, monitoring and eval-
uation of the data obtained and forwards reports to the institutions
responsible for drawing up and implementing the action plans [17].
And, last but not least, the strict validation and comparison among
the different methods presently used in collecting swabs and pro-
cessing biological specimen. Particularly, in the field of infectious
disease, ethics deals with the adequate personal behavior of individ-
uals, correct work organization and public health decisions, aimed at
reaching and maintaining the maximum degree of the control of an
infectious disease [18].

Obviously, when important and restrictive decisions like quaran-
tine or personal movement tracking are undertaken by the responsi-
ble for the public health surveillance, it is not unlikely that conflicts
between the individual interests and the good of the community arise
[19]. In this case, the question may arise whether it is more impor-
tant to respect human rights and privacy or to use any way to pro-
mote public health. The answer to this question depends on the actu-
al importance of the threat to the health of the community and on the
availability of other measures that can counteract the spread of the
infection.

This is what is now happening in Italy, given the current lack of
an effective therapy or vaccine, thus the social isolation, while
unpleasant, is the only effective mean and it should be respected by
all citizens in the right perspective of individual and also collective
benefit. Unfortunately, the entire population does not always comply
with rules about isolation. Sometimes people give preference to their
usual behavior and interest, without understanding or neglecting the
real severity of the situation (up to 6% of controlled people fined in
a given day [20]), with the net effect of decreasing the effectiveness
of the established measures. Critical for the adherence to the deci-
sions taken, to limit the diffusion of an infection, is that the scope
and the characteristics of the surveillance, be explained fully and in
detail [21].

It is also clear that respect for privacy is an unavoidable right of
every individual and this should also be observed when considering
public health, but sometimes it must be avoided to inform about the
spread of the infection, as well as when contacting an individual
infected is identified and notified to a third party. However, in excep-
tional circumstances, it is generally accepted to compromise individ-

ual rights and freedoms without explicit subjects allowing the good
of society to be achieved [22]. Furthermore, it has been repeatedly
demonstrated that the speed of transmission of information relating
to the spread of a communicable disease is essential, to implement
the measures capable of contrasting the diffusion of the disease,
especially in the first phase of the epidemic, when its speed is
extremely high. We know that some delay passed before China
informed the world of the serious coronavirus epidemic in its terri-
tory, with conceivable consequences.

Lockdown and quarantine seem at present the best solutions to
limit the spread of SARS-CoV-2, however it is a very critical ethical
point in public surveillance, because it limits the freedom of personal
movements. Just for its hard characteristics, lockdown should be
imposed only when clear, cogent needs are present, and its adoption
would reasonably envisage a true benefit. This is what is now occur-
ring in our country when several centers of infection have been iden-
tified. It is also thought that the quarantine should be adopted, when
possible, in the less oppressive way and maintaining the provision
for essential needs at least until more heavy measures could become
necessary in order to improve the control of the infection. This is
especially true when individuals already are in a condition of
extreme misery, like homeless or immigrants who are more suscep-
tible to any infection due to the poor hygienic and dietary habits and
need particular attention and assistance. Obviously, lockdown and
quarantine are differently experienced and endured according to the
conditions of housing, being worst if in overcrowded lodgings,
deprived of essential facilities. Even in Italy, where the access to
NHS is relatively free, there could be barriers for homeless or immi-
grants due to lack of information, language barriers, literacy prob-
lems, fear to be identified and expelled. 

Anyway, the more intriguing ethical problem regards the triage
of patients with severe disease when it has to be decided who can be
hospitalized and treated with intensive and semi-intensive respirato-
ry care and who cannot. This situation arises when the request for
hospitalization and treatment with oxygen and mechanical ventila-
tion (invasive and non-invasive) overwhelms the resources of the
health system. The NPIs described above are also intended to reduce
this demand, if possible, by flattening the curve of the epidemic, thus
reducing the stress of healthcare facilities. However useful as NPIs
may be, it is always possible that at least in some regions or areas the
supply of healthcare facilities is quickly exceeded. Of course, the
problem of the availability of hospital beds and intensive care not
only concerns COVID-19 patients, but also the  many other patients
who need hospitalization at the same time, due to non-COVID-19
emergencies. Deciding who can be admitted and who cannot often
entail the difference between survival and death and this is always a
hard decision, especially if age would be the only guide. Even worse
if the age cut-off would vary according to the shortage of beds.
However, others believe that short-term survival chances (e.g., actu-
al disease), as well as long-term survival chances (e.g., co-morbidi-
ties, if any), should be considered [23]. In any case, it is not fair to
add the stress of making those decisions to clinicians already over-
whelmed by being in the first line, therefore triage algorithms (and
“triage officers”) have been proposed to allocate resources.
Nevertheless, the first line will always be the place where these algo-
rithms meet the real person and the past experience has not been so
satisfactory (see over). It is obvious that the greater the lack of inten-
sive care and intermediate care beds is the greater will be the stress
on health staff. 

Organizational considerations - the role of 
pulmonary units

To cope with the SARS-CoV-2 epidemic - and indeed with any
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other epidemic - a planned organization is needed first. This is not
only based on what has been explained in the previous paragraphs,
but it is also important to prepare plans for the best and most
advantageous use, in terms of costs-benefit, of the respiratory med-
icine structures, both in hospital and extra-hospital settings. The
2009 document cited at the beginning [3] was produced to shape
this use. Let us see now how much of its advice could be useful
also for today.

The document stated that when the outbreak begins (especially
if the first signs of the outbreak have been disregarded) and the
NPIs have been implemented, non-urgent activities can be post-
poned and cancellations and postponements of routine activities
can be devised, in order to devote all resources to the epidemic. A
simple algorithm has been suggested to decide the urgent alloca-
tion of patients: patients who seek medical advice or who go to
healthcare facilities with symptoms suggesting the disease A
(H1N1) are evaluated (triage). If there are no signs of respiratory
impairment, the patient is sent home after an evaluation of his/her
risk profile. The use of Modified Early Warning Score (MEWS)
[24], was recommended for this purpose. If the MEWS was greater
than 4, the document suggests that the patient is sent to the A&E
department, possibly on a separate lane. Therefore, triage aimed to
place the patient in one of four classes should be performed. The
first one deserves the usual care (oxygen and supportive therapy
and observation). The second one is for those who breathe sponta-
neously but need non-invasive ventilation. The third one is for
those who need intensive care unit (ICU) for severe respiratory
failure (measured mainly by blood gases analysis) or multi-organ
failure. Finally, a subset of patients who need ECMO.

What was designed in this past document can also be applied
today, with some changes: the respiratory specialists and respirato-
ry units (these latter somehow specific to Italy where Pulmonary
Units are planned on a basis of one unit per 400,000 to 800,000
inhabitants) can play a pivotal role. They can follow the first-class
patient (referring to the above-mentioned triage classes; Table 1) at
home (if possible with tele-medicine and in networking with GPs
and other territorial level health personnel) [25]. Home care is pre-
dictable both for those who experience mild symptoms, which do
not require hospitalization, and for those discharged from hospi-
tals, because they have improved. This kind of patients must be
monitored every 24 h, but can also contact the nurse or specialists
at any time, to communicate their situation. The pulmonologist can
also collaborate with the medical departments to lead and plan
assistance for hospitalized patients with non-severe respiratory
problems (second class). The pulmonary unit can take care of
patients hospitalized for respiratory failure, that does not require
invasive mechanical ventilation (third class) and patients dis-
charged from the ICU, regardless if they underwent
ExtraCorporeal Membrane Oxygenation (ECMO) or not (patients
coming from the two last classes), because they have improved and
breath spontaneously. Pulmonary unit in this case plays a role of
intermediate care unit [26]. Some anecdotal and confidential
unpublished reports show that these intermediate care units operat-
ed successfully during the present emergency treating even older

patients with non-invasive ventilation, if there were no enough
ICU beds. Other reports refer of significant cases, beyond the
uncontrolled rumors, of an epidemic hidden among the guests and
the health personnel of the nursing homes.

The document mentioned previously [3] concerning the rec-
ommendations proposed for the A (H1-N1) outbreak, was never
implemented because the 2009 pandemic, fortunately, did not
spread throughout Italy. In other countries, like US and Canada,
during the same period a triage protocol had been implemented
and the results were not completely satisfying, independently from
the triage tool used [27-29].

This time in Italy, as the outbreak started, in some regions there
was no time to implement what the document recommended and,
indeed, to use any type of planned actions, except those for emer-
gency management. However, since in some Italian regions SARS-
CoV-2 is fortunately far from being widespread, data are being col-
lected as for the practical and ethical problems arising from the
current situation. Anyway, at least in the Northern regions it was
demonstrated that organizational failures directly cause or worsen
ethical problems to health staff. So, mending organizational fail-
ures will reduce the ethical burden to health professionals 

Lessons to be learned
So far, the COVID-19 epidemic has already given us some les-

sons that we can consider.
Outside the medical domain there is the problem created by the

splitting of the NHS into 21 small regional health systems. This
fragmentation has created not only inconsistencies in the manage-
ment of the epidemic, but also confusion in public opinion, which
in an emergency like the present one should absolutely be avoided.
As a fall out of this “regionalization” in the past some regions have
chosen to let private subjects provide health services to public pay-
ers. As a matter of fact, the region where this choice has been more
pushed is the region where the pandemic bit far more (Lombardy).
Only when we have data about the course of the pandemic in Italy
we could understand if and to what extent this choice had a role in
worsening the epidemic but observed facts are to be pondered
about. This is a political problem and, although not qualified to
address it in the present context, as health experts we believe that
this issue will need to be debated on due time.

First of all, it is necessary to collect and process data about
what happened and which were the most important drivers of the
disease. To what extent social inequalities played a role, for
instance, because so far we do not know if homeless, migrants and
generally speaking poor people and hosts of retirement homes
have had a worst outcome from the disease.

Among medical problems, the first lesson is the limit of hospi-
tal-centered care. There is no doubt that to reduce the danger of
spreading the virus and increase the chances of successfully treat-
ing patients who require non-invasive and invasive ventilation,
every effort should be made to keep mildly affected patients and all
suspected cases out of hospitals. Consequently, a network of care

Table 1. Triage aims to place patients in one of the four classes.

1)         Patients suitable for home care (mild symptoms, reliable caregivers)
2)         Patients with usual care (oxygen and supportive therapy) in Medicine ward, with a short period of observation
3)         Patients who breathe spontaneously but need Non-Invasive Ventilation (Pulmonary Unit)
4a)       Patients who need Intensive Care Unit (ICU) for severe respiratory failure and/or multiple organ failure
4b)       Patients who need ECMO
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facilities should be implemented at the territorial level, linking
GPs, pulmonologists and specialized nurses. Once created, these
networks obviously can also carry out respiratory consultations,
exams and home care during non-epidemic periods. Someway, the
new organization of respiratory medicine in Italy could rebuild
(with obvious updating) the anti-tuberculosis network, which con-
sisted of hospital beds and clinical networks.

Patients who require oxygen therapy (low O2 flow treatment)
can also be cared for at home, provided that patients and caregivers
are educated and reliable, that reliable tools for tele-monitoring can
be provided and that patients, if necessary, can easily and quickly
reach hospitals.

The second lesson is a double one: it means that in Italy i) there
are too few pulmonologists, and ii) The Respiratory Medicine
Units role is widely misunderstood. Italian NHS has already recog-
nized the great importance of thoracic endoscopy. Now it is time to
recognize also the importance of semi-intensive care and critical
patient respiratory monitoring; in fact, each hospital should have in
its team respiratory physicians, just as anesthesiologists are provid-
ed. There is also a need of implementing respiratory medicine
activities at the territorial level as stated before: a network led by
pulmonologist is necessary to take care of chronic patients as well
as post-acute ones.

It is not (or not only) a problem of dedicated hospital beds but
of staff. Easy as it is today to set a non-invasive ventilator, venti-
lating a patient is a difficult task and experience is needed for
physicians as well as for nurses. It is true that not all the Italian pul-
monologists are skilled in ventilating and monitoring critical
patients (as not all the anesthesiologists are skilled in Intensive
Care), but they have the education about respiratory function that
makes learning of these issues easier and quicker.

Education and training are necessary for the young genera-
tions. So not only the number of less than 90 students entering the
Respiratory medicine specialty schools at the national level (evi-
dently underscored) should be re-modulated. In addition, the
planned curriculum should be revised. University cannot cope
alone with this task. Since a practical experience on a great number
of cases is required according to the EU rules and ERS recommen-
dations [30], hospitals with semi-intensive care sections should be
part of the educating network as well as territorial level facilities
for teaching home care essentials.

The third lesson concerns preparation for another (if any) sim-
ilar emergency [2,31]: besides education and skills already men-
tioned, there is a problem of structures and devices. During the first
weeks of February 2020, in some Italian regions, it was proposed
to reopen old hospitals and actually whole small hospitals have
been dedicated to COVID patients. A large number of ventilators
and respiratory devices have been invested and many young grad-
uates and doctors experienced in other specialties have been
employed.

The question is now what to do in the aftermath when facilities
should return to the former service. One first question is: how and
where ventilators and all other devices used (and possibly to be
used in the future) for the emergency can be stored and maintained
with periodical maintenance? One possible answer is that all
devices should be placed in containers. Containers can easily be
stored and can be quickly mobilized, when necessary. But a more
intriguing question is what to do for physicians?

Our idea is to use the usual flu period as a “school” for basic
training and retraining. All doctors who work in respiratory, or
general medicine units, know very well that there is a moderate to
severe deficiency in hospital beds in the period from December to
the end of February (or March). During this period, beds of the
whole hospital and sometimes the aisles are occupied for respira-
tory patients [32], just like in other Countries, namely UK [33].
Consequently, this period can be used to train nurses and doctors

of units other than Pulmonary or Internal Medicine units, to man-
age respiratory patients, with a certain interruption of normal activ-
ities such as elective surgical ones. Alternatively, staff can offer a
short retraining period once a year. It is particularly important
because planning interventions costs less than implementing them
in an emergency, an event that nobody can rule out.

Finally, to emphasize that extra-hospital medicine (such as the
GPs) should be continuously and effectively updated, trained on
the behaviors and actions to be followed in “epidemic medicine”,
and supplied with the required protections.   

Conclusions and future directions
SARS-CoV-2 will continue to circulate during this and the fol-

lowing years. When the NPIs are reduced, there will probably be a
rebound of cases and, in any case, with the winter season, SARS-
CoV-2 will circulate with the usual influence (A and B), as it was
the case in 2009-2010 [4], until an effective vaccine will be widely
produced and administered and herd immunity is sufficiently wide-
spread. Once again NPIs will be needed and careful and constant
vigilance by the aforementioned territorial level network will be
required, aimed at grasping the start of a new epidemic from the
very beginning, ignoring any political issue. Masks should be pre-
scribed to everybody in community settings at least until vaccine
will be ready and have shown its effectiveness. In fact, since it has
been shown that asymptomatic infected persons could transmit the
virus (and with a high viral load too) this is the only way to discon-
tinue the transmission [34]. 

In a few months, we will have some information about the cur-
rent pandemic in Italy and this will be useful for careful planning
of the future, both updating the cited 2007 guidelines [2] and mak-
ing the best use of the existing respiratory units. Actually, the first
holistic immunological model of COVID-19 and the implications
for prevention, diagnosis, and public health measures has been
quite recently published [35]. In the short term, recruitment is nec-
essary of retired pulmonologists for backlog, both in the clinic and
in surgery. Allocation of the remaining devices to internal medicine
and respiratory departments, according to the evolution of the first
phase of the pandemic. In the medium term, training and re-train-
ing of respiratory specialists (when necessary) and periodic train-
ing of other personnel as mentioned above. 

In the long term, more careful planning of the number of
Pulmonary specialists and Respiratory medicine facilities is need-
ed to comply with ordinary activities and to establish a network for
the management of usual chronic respiratory conditions. A network
between hospitals and territorial health services (respiratory and
non-respiratory specialists, and GPs) will be useful for facing
another future pandemic.
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