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This paper is aimed to point out the current state of the COVID-19 pandemics in Italy. Currently, COVID-19 is an
international crisis and all the continents have recorded a certain number of cases to date. After the first report of

suchinfectious threat in China, the disease has progressively widespread thorough the world, and all the countries
have attempted to point out specific protocols and therapies to face this new, unknown condition. The authors
report an overview of how the Italian health service is facing this crisis after two months from the first internal
reported cases. At last, special considerations highlight the non-sanitary issues of COVID-19 outbreak in Italy.
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INTRODUCTION

The “severe acute respiratory syndrome coronavirus 2”
(SARS-CoV-2), officially named as “Coronavirus Disease-2019
(COVID-19)” by World Health Organization (WHO) on February
11,2020 (1) is actually the new coronavirus culpable of one of
the most severe worldwide pandemic in recent history. On
December 31, 2019, the WHO China Country Office
documented many cases of unknown origin pneumonia in the
city of Wuhan, in the Hubei Province. A new type of Chinese
Coronavirus, the SARS-CoV-2, was isolated on January 7, 2020
and its genetic sequence was shared with the rest of the world
in order to develop specific diagnostic kits and to fight this new
battle together. Other possible etiological agents such as flu,
avianinfluenza, adenovirus infection, Severe Acute Respiratory
Syndrome coronavirus (SARS-CoV) and Middle East Respiratory
Syndrome coronavirus (MERS-CoV) were previously excluded
(2-4). Coronaviruses are non-cultivable, positive single
stranded RNA viruses, with helical nucleocapsid and a lipid
envelope, belonging to the family Picornaviridae, usually
accounting for animal (i.e., cattles, bats, etc.) diseases. The
term Coronavirus refers to the characteristic “crown-like”
morphology of its envelope, resembling the mantle of Our Lady
of Guadalupe, dates 1968, but the first report of a human
coronavirus isolation dates 1965 from child nasal washings
(5,6). In humans, we currently know seven genotypes of
Coronaviruses (HCoV) and four sub-groups (alpha, beta,
gamma, and delta). The commonest are four (229E, 0C43,
NL63, HKU1), usually able to induce common cold, peaking in
cold months. During the two last decades other three
genotypes have been identified (SARS-CoV, MERS-CoV and
2019-nCoV), all of them animal viruses evolved and able to
infect humans causing severe pneumonias. For common types
of Coronaviruses, the immune response is not lifelong, so re-

infections can occur during the
immunocompromised people.

years, mainly in

Differential diagnosis with other microorganisms usually
involved in respiratory diseases is possible by laboratory tests
on nasal swabs, similar to those for other commonest viruses,
based on multiplex real-time reverse transcription-PCR (RT-
PCR) methods that allows the detection of viral genome (the
longest and largest of any RNA virus), and titering
inflammation-related molecules (7-9). Therapies are not
specific, mainly focused to minimize respiratory distress and
the risk of death (10,11).

On January 21, 2020 a total of 314 confirmed cases of novel
coronavirus infections have been reported in the world, 309
from China, while the other 5 were imported cases in Thailand
(2), Japan and in the Republic of Korea (3). From that moment,
the number of reported, confirmed cases of COVID-19
contagions significantly increased all over the world and the
WHO declared the outbreak to be “a public health emergency of
international concern.” Strong measures for all nations were
provided by the Emergency Committee on the novel
coronavirus (2019-nCoV) in order to detect the disease as early
as possible, isolate and treat new cases, trace contacts of
symptomatic and asymptomatic patients, and promote social
distancing measures on the web, by media and social media.

THE ITALIAN OUTBREAK OF COVID-19

On January 31, 2020, after 102 years from the Spanish flu
pandemic, with an estimated number of Italian deaths of
410,000 in 1918 (which raised to 466,00 up to 1920) (12), the first
two confirmed cases of infection due to 2019-nCoV were
reported in Rome, Italy (6); both patients, a Chinese couple,
had travel history to Wuhan City; they isolated in quarantine
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Total confirmed cases (blue line) and total deaths (red line) from COVID-19 in Italy
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Figure 1. Graphic shows the exponential growth of contagion in the Italian Regions and total deaths due to COVID-19 infection on

April 6, 2020 (from January 31, 2020, source W.H.0.)

and treated in the ‘Lazzaro Spallanzani’ National Institute for
Infectious Diseases-IRCCS, Rome, Italy (13). That day, total
confirmed cases were 9826 worldwide. In China, 60.5% of all
cases since the start of the outbreak were reported from Hubei
Province (14).

On February 13,2020, a total of 170 patients in 24 Countries
outside of China, but with a travel history to China, resulted
positive to COVID-19 (7). In the mid-February, Italian confirmed
cases were 3, and all of them had a travel history to China or
contacts with someone coming from China (15).

General but fundamental best practices were widely
diffused on Web and by official media to decrease the general
risk of transmission of acute respiratory infections. These
behaviour rules included: avoiding close contact with other
people, especially those suffering from acute respiratory
symptoms (fever, cough, sneezes), frequent hand-washing,
especially after contact with crowded environments or with ill
people, covering coughs and sneezes with disposable tissues
and enhancing standard infection prevention and control
practices in hospitals, especially in Emergency Departments.
People were encouraged to seek medical attention in case of
symptoms suggestive of respiratory illness either during or
after travels (16).

Meanwhile, the rapid spread of COVID-19 infection brought
the International Community to accelerate researches on new
strategies of interventions, including effective tests, vaccines
and therapeutics and to share critical scientific data to ensure
that those affected were promptly diagnosed, receiving
optimal care. Scientists from everywhere in the world worked
together to find a global strategy against this dramatic increase
in cases: from 11 to 12 February 2020, almost 400 world
scientists met at WHO’s Geneva Headquarters to discuss the
current level of knowledge about the COVID-19 virus
(transmission route, epidemiological studies, natural history of
the disease, researches on its origins) but also to identify new
strategies to prepare the world for future outbreaks, including
clinical management, infection prevention and control
measures in both individuals and healthcare workers,
candidate therapeutics and vaccines (16).

The expansion of COVID-19 outbreak in Italy began in
northern Italy, more precisely in Lombardy where the higher
incidence of the coronavirus contagion is currently active
extending throughout the area of the Po Valley and,
subsequently in the whole country after about one month. On

February 22,2020 a total of 9 cases (including 6 new diagnosed)
and the first death of a patient were confirmed in Italy. In the
same day, 76,392 were the confirmed Chinese cases since the
outbreaks, with 2,348 total deaths, and 697 cases throughout
the world, with 11 deaths (17). Italy locked down at least ten
towns in the northern part of Lombardy, particularly Codogno,
and the epicentre of the Veneto cluster, Vo’Euganeo. The
mayor of Codogno quickly issued a decree ordering the closure
of all public activities, such as restaurants, coffee bars, gyms,
schools and public gathering spots for a general quarantine.
The Health Ministry advised the residents of Northern Italian
regions (particularly Lombardy, Piedmont, Veneto) to stay
home as a precaution to avoid further viral widespread. Police
checkpoints surrounded quarantined towns and regulated
customer queues at supermarkets. Italian Civil Protection
urged lItalians to abide by the containment measures for the
two weeks quarantine period. On February 26, 2020, for the first
time since the onset of symptoms in the first identified case of
COVID-19 in China on December 2019, there have been more
new cases reported from countries outside of China than from
China itself. In Italy there were 322 confirmed cases, with a total
of 11 deaths (18). Many of the new cases were infections
acquired through a contagion with asymptomatic patients. Mr.
Giuseppe Conte, the Italian Prime Minister, called for several
meetings all Italian government Ministers and regional
Governors to designate all together a coordinated plan for
fighting against the spread of the new coronavirus across the
country. On March 11, 2020 the WHO Director-General, deeply
concerned both by the alarming levels of spread and severity,
declared that COVID-19 can be characterized as a pandemic
(19). Currently, on April 6,2020, Italy counts (Figure 1) a total of
128,948 (including 12,252 health workers) COVID-19 confirmed
cases with 15,889 deaths from the beginning of the COVID-19
epidemic (Figure 2), with a total lethality of 12% (Table 1)
(20,21).

Based on the trend of COVID-19 infection in Italy and in
Europe, and the spread of pandemic throughout the world, the
Italian Government ordered many restrictions to the whole
country in order to contain and limit the further spread of
Covid-19 (Coronavirus) in Italy and in the rest of the world by
travellers. First and most important recommendation is to stay
at home as much as possible. The Decrees by Prime Minister,
dated March 8, 2020, March 9, 2020 (22) and March 11, 2020 (23)
established many restrictions to the whole country, in force
from 12 to 25 March 2020: to avoid further spread of contagion,
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Figure 2. Graphic shows the deaths comparison within age groups in Italy on April 5, 2020 (from January 31, 2020). It is noteworthy
that the highest mortality has been recorded in the 9" decade (source Epicentro, Istituto Superiore di Sanita, Italy)

Table 1. Comparison of lethality and deaths percentages in
different age groups in Italy on April 5, 2020 (from January 31,
2020). It is noteworthy that the age groups over 70yo show the
higher lethality risk (source Epicentro, Istituto Superiore di
Sanita, Italy)

Age groups Deaths (%) Lethality (%)
0-9 0% 0.1%
10-19 0% 0%
20-29 0% 0.1%
30-39 0.2% 0.4%
40-49 0.9% 0.8%
50-59 3.8% 2.3%
60-69 11.7% 8.5%
70-79 33.1% 22.6%
80-89 40% 30.8%
90> 10.2% 27.4%
Unknown 0% 0.6%

people must avoid any movement to and from all regions with
the exception of justified business reasons, urgent
circumstances or because of substantiated health reasons or
health emergencies; all travel must be legitimate by a self-
declaration. The Decrees stated the closure of schools of every
degree and order, the stop of public events (sporting, musical,
religious, cultural), all not strictly necessary business activities
with the exception of grocery stores and shops selling
consumer staples, pharmacies and para-pharmacies, shops
selling medical and orthopaedic articles, and other basic
necessities stores and offices. All open shops and allowed
businesses had to guarantee a safety distance of at least one
meter (22-24).

Evidence to date suggests that COVID-19 virus infects
people of all ages: the risk of getting severe disease and
pulmonary complications gradually increases with age starting
from around 40 years and it is maximal from around 60 years
old, but it also involved those patients with underlying medical
conditions (such as chronic respiratory disease, cardiovascular
disease, diabetes, immunodepression/immunosuppression
and cancer) (25). WHO underlines that all people (healthy or
otherwise) must protect themselves from COVID-19 infection in
order to protect the whole population. Current information
suggest that the route of human-to-human transmission of
COVID-19is either via respiratory droplets or close contact (e.g.
sneezing, coughing, etc.), so International Health Agencies,
Italian Government, Regional politics and media recommend
maximum precautions and stress the importance for all
communities to protect themselves and others by staying in

their homes, by the use of personal protective equipment
(medical masks, gloves) as a prevention measures to limit the
spread of respiratory and contact contagions, combined with
other measures to prevent human-to-human transmission
such as avoiding people aggregations and crowded spaces,
maintaining distance of at least one meter from any person,
particularly if with respiratory symptoms, performing hand
hygiene frequently, using soap and hot water if possible, or an
alcohol-based hand rub in public places, covering nose and
mouth with a disposable paper tissue if coughing or sneezing,
disposing of the tissue directly after use and immediately
performing hand hygiene, refraining from touching their
mouth and nose in public places (25,26).

In an analysis based on 14,860 patients in Italy, both
deceased and COVID-19 positive, the most common ongoing
disease in the deceased patients were, in order: 1) high blood
pressure, 2) ischemic heart disease, 3) atrial fibrillation, 4) type
2 diabetes mellitus, 5) heart failure, 6) obstructive pulmonary
conditions (COPD), 7) stroke, 8) chronic kidney failure, 9)
cancer history in the past 5 years, 10) dementia and finally 11)
chronic liver diseases.

The most common symptoms reported at the onset were:
fever (76%), dyspnoea (72%), coughing (39%), diarrhoea (6%)
and haemoptysis (1%). Indeed, individuals with suspected
symptoms (fever, cough, difficulty breathing) should promptly
wear a surgical protective mask (but also their family and close
contacts) and seek medical care as soon as possible. Local
medical authorities should follow and adopt specific WHO
recommendations to identify and isolate suspected cases of
COVID-19, including clinical exam to determine the need for
hospital admission or for home testing for COVID-19 and
subsequent isolation (26-28). Therefore, isolation at home of
people presenting with mild or moderate symptoms (i.e., flu
like symptoms) is recommended (if without risk factors),
contacting the family physician for advice on therapy after
possible COVID-19 test execution, also to those who have had
close contact with other sick or suspected people (e.g., family
members, work colleagues etc.) according to the WHO guide
(29). Red areas (high risk of contagions) have been created in
the various cities. It has been also observed that family
members get sick synchronously or metachronous. During the
hospital stay therapies are mainly based on antibiotics (85% of
cases), antivirals (55%) and steroids (33%). The common use of
antibiotic therapy can be justified by the presence of
superinfections, or if compatible with the empirical therapy in
patients with pneumonia while pending laboratory
confirmation for COVID-19.
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Total number of confirmed (2,444 ) cases for COVID-19 in Apulia (Italy) on
April 6, 2020
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Figure 3. The number of positive cases in Apulia on April 6, 2020 (source Bollettino epidemiologico Regione Puglia 06/04/2020,

Italy)
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Figure 4. The graphic shows the relationship between the emergency days and the cases of domestic isolation, hospitalization of
symptomatic patients, and those hosted in intensive care unit (source Bollettino epidemiologico Regione Puglia 06/04/2020, Italy)

In 198 cases (18.0%) all 3 therapies were used and in the
1.9% of the deceased patients was given Tocilizumab, a
monoclonal antibody effective to block the lung receptors of
interleukin-6 (IL6-r), responsible for pulmonary fibrosis in such
patients. Furthermore, in patients with severe respiratory
failure, non-invasive or mechanical ventilation was performed
by intubation or, subsequently a tracheostomy, for the long
standing mechanical ventilation.

The complications that led to the patients’ death were:
respiratory failure (96.1% of cases), acute kidney damage
(25.0%), superinfections (10.6%) and acute myocardial
damage (10.4%).

To date 22,187 patients have been discharged and cured
(27).

The intensive care units (ICUs) in Northern Italy are on the
brink of collapse, particularly those of Lombardy (Bergamo,

Brescia, Cremona, Lodi), epicentre of the Italian epidemic, but
also Piedmont, Veneto, Emilia-Romagna’s ICUs. Before this
crisis, total ICUs capacity has been actually increased with
public and private funds, but further and constant measures
for containment are the fundamental way to coordinate the
critical care response to the outbreak and to deal with the
emergency. Many other mild symptomatic or at-risk patients
are in lockdown quarantine in their houses (27-30).

Till now 22,059 COVID-19 tests have been performed in
Apulia since the beginning of the pandemic emergency, and
the total number of positives are 2,444 cases (Figure 3), with
195 total deaths and 134 healed patients. A total of 625 patients
were hospitalized, 95 in intensive care unit and in a domestic
isolation 1,393 and finally 195 deaths (Figure 4 and Figure 5)
(31).
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Figure 5. Graphic shows the relationship between the emergency days and the total number of the healed and the dead patients
(source Bollettino epidemiologico Regione Puglia 06/04/2020, Italy)
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Figure 6. Graphic shows the relationship between the emergency days and the total number of the patients in Intensive care unit
whit, the healed or the exitus (source Bollettino epidemiologico Regione Puglia 06/04/2020, Italy)

Emergency Departments have been early overcrowded, so
non-urgent procedures have been already cancelled in order to
save hospital beds, moreover in intensive care units (ICUs). The
algorithm is constantly updated to meet regional directives
about hot zone extension and modalities for rapid triage and
COVID-19 testing on suspected patients (Figure 6).

BEYOND THE HEALTH ISSUE

The world and the Italian public health system (formerly
Servizio Sanitario Nazionale) have started a battle that must be
won, and we must mention though that another aspect of the
Italian public health system. The report of the Evidence-Based
Medicine Italian Group (formerly Gruppo Italiano per la
Medicina Basata sulle Evidenze - GIMBE) Observatory entitled
“Definancing 2010-2019 of the National Health Service” shows
that the Italian National Health System has lost in the last ten
years € 37 billion of public funding, of which € 25 billion in 2010-
2015 as a result of cuttings of different financial manoeuvres
and €12 billion in the period from 2015 to 2019, when less
resources were allocated to health than those programmed for

public finance needs. In absolute terms, public financing in 10
years has increased by 8.8 billion, growing by an average of
0.9% a year, lower than the average annual inflation rate
(1.07%). The data from the Organisation for Economic
Cooperation and Development (OECD) updated to July 2019
show that Italy is below the average for both total health
expenditure per capita (3,428 dollars vs 3,980), and public
expenditure (2,545 vs 3,038), ahead of only the Eastern
European countries besides Spain, Portugal and Greece.

In the period 2009-2018 the public health expenditure
increase was 10%, compared to an average of 37%. On
December 2016, the Budget Law 2017 redistributed on a three
years basis (2017-2019) the resources already allocated to the
biennium 2017-2018: € 113 billion for 2017, € 114 billion for
2018 and € 115 billion for 2019.

On April 2017, the Economy and Finance Document -
Update Note (NADEF) expected that the health
expenditure/Gross Domestic Product (GDP) ratio to decline
from 6.7% in 2017 to 6.4% in 2019, estimating a further
reduction in the expenditure health/GDP ratio from 6.6% in
2017 t0 6.3% in 2020, and confirmed the gradual reduction of it
extending to 2021 the 6.3% already estimated for 2020. The
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Figure 7. Graphic shows the financing of the Italian National Healthcare facilities over the last decade (source

Report_Osservatorio_GIMBE)
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Figure 8. Graphic shows the financing of the National Healthcare facilities overall grew by an average of 0.9% per year, a rate lower
than that of the average annual inflation of 1.07%. Therefore, the financial increase in the last decade has not been sufficient to

maintain purchasing power (source Report_Osservatorio_GIMBE)

Decree of the Ministry of Health entitled “Redetermination of
the level of national health needs” of 2017 reduced the public
funding of SSN by € 423 million for the year 2017, and by € 604
million for the year 2018 and subsequent. In DEF 2019, the
health expenditure/GDP ratio remains the same as in 2018
(6.6%) for the years 2019 and 2020, then falling to 6.5% in 2021
and 6.4% in 2022 (32).

At the time of the submission of this paper, good news has
been shared regarding the development of a vaccine against
SARS-CoV-2 that seems to be effective in animal models (33).
The research team of the University of Pittsburgh has
developed a vaccine, called PittCoVacc, (Pittsburgh
CoronaVirus Vaccine), using laboratory-created viral protein
fragments that can stimulate the immune response.

The researchers used an innovative approach for vaccine
administration based on the use of a micro-needle system that
empower it. In detail they used a plaster sizing a fingertip with
400dissolving undercut micro-needles, each one entirely made
of glucose and fragments of viral spikes proteins, that
penetrate through the skin and dissolve in the epidermis.

Although not yet assessed over the long term researchers
report that, like mice that received the MERS-CoV vaccine in the
past, antibody levels in models vaccinated against SARS-CoV-2
appear to follow the same trend, and therefore it could
produce a sufficient level of antibodies to neutralize the virus
for at least a year (33). Apart from the specific health issues
related to COVID-19, some authors are considering the
economic and social aspects of it.

After three months from the arise of the current COVID-19
pandemics several aspects of our lifestyles are changing
everywhere, with some positive effects. For example, the
atmospheric pollutions are widely decreased as a lockdown
consequence, wild animals are regaining their natural spaces,
dietary habits are ameliorated, etc. (34,35). China and lItaly,
that have been the first countries with the earlier and most
large number of patients, have taught to the others what to do
and not do to face COVID-19 pandemics, and unexpected
international collaborations arose overcoming past and actual
contrasts.
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However, we agree with G. Lichfield that at the end of this
period the whole world will be different (36). As for the past,
worldwide will be mandatory to re-think our life, as well as the
health and research funding policies to tackle with greater
serenity and appropriate tools any possible future situations of
health crisis that can occurr (37-29).

CONCLUSIONS

The experience of the COVID-19 crisis is currently
unmasking the weakness of the national health systems
worldwide, an effective rehearsal for future international
sanitary crises. According WHO we must expect a potential,
severe health crisis because of infectious conditions due to the
increasing number of antibiotic resistant bacterial strains. All
the extensive economic interventions adopted by
governments and private funders in the world to support the
national health systems, the biomedical research and
international cooperation should become largely ordinary
after the emergency to better counteract similar situations.
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