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COVID-19 pandemic: how it began

Future generations will probably remember 2020 as the 
year when countries' strategies for epidemic preparedness 
and response were tested and failed in containing 
the spread of the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2). SARS-CoV-2 probably 
spilled over to humans from bats in November 2019 (1,2) 
and caused a pneumonia outbreak in the Chinese town 
of Wuhan (Hubei, China) starting in December 2019 (3). 
Only a few days later, on 10 January 2020, the causative 
agent was identified and is now known as SARS-CoV-2. 
Its genome was rapidly sequenced and shared with the 
global community. 
 The Chinese government implemented draconian 
measures to contain the spread of the virus by declaring 
the lockdown of sixteen towns in the Hubei province (~60 
million people) starting from Wuhan on 23 January (4). 
 Meanwhile, Chinese researchers started to disclose 

data on clinical characteristics of COVID-19 patients. 
Age and sex disaggregated crude fatality rates (CFRs), 
and treatments used were reported. The period of 
incubation was estimated in the range of 2-14 days 
(median 4-5 days after exposure) (5). Clinical evidence 
showed that 80% of those infected develop a flu-like 
syndrome, or a pauci-symptomatic or even asymptomatic 
disease; 15% have severe pneumonia; and 5% need 
support in an intensive care unit (ICU). Overall, the 
CFR for COVID-19 was described as ranging from 3.0 
to 4.0% increasing proportionally with age, pre-existing 
comorbidities and disease severity. It reached 14.8% in 
patients aged ≥ 80 years and almost 50% in critical cases 
admitted to ICU (6). 
 The transmissibility of this virus, expressed as a 
basic reproduction number (R0) varying between 2.0 
and 3.6 (7-9), was considered similar to that of other 
respiratory pathogens with spreading possibly favored by 
the presence of asymptomatic carriers (10,11). Evidence 
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Abstract: COVID-19, that emerged in December 2019 in the city of Wuhan, China and is caused by the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has rapidly evolved into a pandemic. Italy has become 
one of the largest epicentres outside Asia, accounting now for at least 80,539 infections (cumulative incidence 
of 95.9/100,000) and 8,165 deaths (case fatality rate 10.1%). It has seriously affected people above the age of 60 
years. The International Health Regulations (IHR) revised in 2005 bind governments to disclose vital information 
regarding the identification and detection of new disease outbreaks regardless of its causative agent. In contrast 
to the previous SARS epidemic, China timely informed the world about the onset of a new outbreak. It also soon 
disclosed the clinical characteristics of patients with COVID-19. Unfortunately, despite the fast recognition of the 
Chinese epidemic, the application of the 2005 IHR was not followed by an effective response in every country and 
most health authorities failed to rapidly perceive the threat posed by COVID-19. To further complicate matters, IHR 
implementation, which relies primarily on self-reporting data rather than on an external review mechanism, was 
limited in speed and further hindered by high costs. The response in Italy suffered from several limitations within the 
health system and services. The action against this threat must instead be quick, firm and at the highest trans-national 
level. The solution lies in further strengthening countries' preparedness through a clear political commitment, 
mobilization of proper resources and implementation of a strict surveillance and monitoring process.
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suggests that the virus is transmitted by droplets and can 
persist for a few hours in the environment on surfaces 
(11). Unfortunately, in the absence of a vaccine, the 
current treatment is based on drugs (e.g. lopinavir/
ritonavir, remdesivir, beta-interferon, and chloroquine) 
developed for different pathogens that still have to 
prove their efficacy against COVID-19. The mainstay of 
COVID-19 control is therefore based on the prevention 
of its spreading through classic public health measures: 
hand and respiratory hygiene, quarantine of those 
infected and of contacts of infectious cases and use of 
personal protective equipment (12).

The role of globalization

The theory of the evolution of virulence in emerging 
infectious diseases predicts that selection for pathogen 
virulence and horizontal transmission is higher at the 
onset of an epidemic but decreases thereafter, as the 
epidemic depletes the pool of susceptible hosts (13). The 
1918 influenza pandemic followed this pattern as it was 
characterized by three different waves (spring of 1918, 
fall of 1918, and winter 1918-19), of which the second 
one was the most virulent. It seemed to have partially 
protected the previously affected populations and regions 
from the third wave, which was less severe (14). 
 However, the Spanish flu pandemic occurred in 
an era when the world was much less inter-connected 
with travel that was difficult and expensive. Besides 
its challenges, globalization brought prosperity as 
well as the opportunity for people to benefit from the 
progressive erosion of boundaries and easier transport 
and communication. Globalization, however, also has 
a profound impact on the epidemiology of infectious 
diseases. The traditional patterns of disease spread, 
and the evolution and conventional responses of 
health systems was deeply shaped by the dawning of 
globalization. The continuous increase of the human 
population and the economic development ongoing 
in low- and middle-income countries may further 
exacerbate these dynamics. The phenomena resulting 
from globalization and unregulated urbanization were 
already influential in the emergence and spread of some 
of the most relevant pathogens of the 20th century, such 
as the agents of SARS, swine flu and Ebola (15), not 
underestimating how the human immunodeficiency virus 
itself was favored in its global spread (16).
 Globalization of transport and human movement 
are likely the main reason underpinning the spread of 
COVID-19 which has infected, to date, at least 413,467 
people in more than 150 countries in all continents 
except Antarctica and has been responsible for 18,433 
deaths (CFR of 4.5%) (17).

Increasing the political commitment

Hard lessons were learned following the SARS epidemic 

in 2003, when the Chinese government delayed key 
information regarding a novel infectious outbreak in the 
province of Guangdong (China). After that epidemic, 
the Member States of the World Health Organization 
(WHO) revisited the International Health Regulations 
(IHR) (18) which were eventually adopted by the World 
Health Assembly in 2005 to be implemented in all 
countries by mid-2007. The new IHR bind governments 
to disclose vital information regarding the identification 
and detection of new disease outbreaks regardless of 
its causative agent. In this occasion, such mechanism 
resulted in China publicly and rapidly sharing the 
information and viral genome of SARS-CoV-2.
 Unfortunately, in the case of the COVID-19 
pandemic, the application of the 2005 IHR that allowed 
rapid reporting by China was not followed by an 
immediate response in every country. Governments 
failed to rapidly perceive the threat posed by COVID-19. 
In addition, health systems in some countries were ill-
prepared to face an emergency such as COVID-19 
despite the commitment made by delegates of all 
countries in 2005, when approving the revised IHR, 
and their renewed promise in 2015 at the signing off 
at the highest political level of the United Nations 
(UN) Sustainable Development Goals (SDG) (19). 
SDG 3 (devoted to health), target 3.D specifies that 
all countries must strengthen their capacity for 'early 
warning, risk reduction and management of national 
and global health risks'. Without strong commitment 
that translates international resolutions into a well-
financed plan on health emergencies, countries remain 
heavily exposed to the risk of pandemics. To oversee 
countries' strategic preparedness against emergencies two 
instruments have been developed: the WHO's IHR Core 
Capacity Monitoring Framework and the Joint External 
Evaluation process. However, both tools assess the level 
of coordination between Public Health and Security 
authorities, but do not measure how interventions are 
conducted and their effectiveness. To further complicate 
matters, IHR rely primarily on self-reporting data rather 
than on an external review mechanism which would be 
hindered by higher costs and subsequently limited in 
speed and frequency. 
 In any case, governments that have not properly 
prepared are currently struggling in an attempt to 
build last-minute epidemic responses addressing the 
COVID-19 pandemic (20,21). They essentially miss 
a strategic plan for epidemic response ready to be 
adapted and implemented against the current threat. 
There is therefore the need to establish proper national 
preparedness plans and to finance them adequately even 
if the next epidemic may not appear for some years. 
Given the easiness with which any epidemic may spread 
across borders today and the inter-connections existing 
among countries worldwide, there is an even more urgent 
need to build an international accountability system 
that monitors progress by governments in building 
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been unsuccessful. Meanwhile, the health system and 
the public services in Lombardy were rapidly placed 
under serious stress (25) and local and national public 
health authorities were eventually obliged to make 
unprecedented decisions to pursue reduction of the R0 of 
SARS-CoV-2 through progressive restriction of citizens' 
movements up to a total lockdown of the country 
regardless of the epidemiology of the disease in different 
parts of Italy.
 At the same time, while the Italian public health 
authorities at regional and national level tried to cope 
with the growing epidemic, the highly fragmented 
health systems resulted in a complex situation that 
became difficult to manage in the absence of a coherent 
strategy. For instance, some hospitals, especially those 
in Lombardy, applied the existing plans for responding 
to maxi-emergencies. These plans unfortunately are 
meant mainly for short-term natural disasters rather 
than for infectious epidemics of the COVID-19 type 
requiring intensive respiratory support. As a result, the 
effectiveness of response was compromised and as of 
now in Italy at least 80,539 have been infected with 
SARS-CoV-2 (cumulative incidence of 95.9/100,000 
population) and 8,165 have died (CFR of 10.1%) (26). 
Notably, the cumulative incidence of COVID-19 cases 
increases with age (Figure 1), and mortality starts to rise 
from those aged 40-49 years old (Figure 2) (27). 
 The Italian epicentre is located in Lombardy (where 
the CFR overall is 14.9%), and especially in two 
provinces: Bergamo (7,458 cases) and Brescia (6,931 
cases) (Figure 3). In those cities, like in the capital city 
of Milan, hospitals are gasping due to the sudden waves 
of hospitalizations and many patients, not solely among 
the elderly, requiring admission to ICU and mechanical 
ventilation. Hospital administrations are now struggling 
to reform their assets by designating facilities dedicated 

and financing those plans. This would require regular 
reporting to the highest possible political level: the UN 
General Assembly (UNGA). 

Lack in epidemic preparedness and delayed response: 
the case of Italy

Data from the Chinese COVID-19 outbreak, together 
with the declaration of a Public Health Emergency of 
International Concern from the WHO's Director-General 
on 30 January 2020, should have warned governments 
early on the need to take serious measures to prevent 
secondary transmission of SARS-CoV-2. However, 
things happened differently as a second large outbreak 
of COVID-19 emerged rapidly in Italy on 21 February 
2020 (22). 
 At the beginning, the Italian COVID-19 cases 
were attributed to a single cluster of transmission 
occurring mainly in the little town of Codogno (Lodi 
province, Region Lombardy). The city was rapidly 
locked down together with another ten neighboring 
villages. Regrettably, the identification of the very first 
Italian case of COVID-19 failed as, based on some 
preliminary evidence, the virus appeared to have been 
circulating unnoticed in Lombardy since mid-January 
2020 (23). If this were indeed the case, it would suggest 
that the original guidance provided by the health 
authorities (24) and focused on the recognition of the 
respiratory syndrome mainly on the basis of recent 
travels to, or business with, China, or known contact 
with a case, or the work in a health facility could have 
misled practitioners preventing them from suspecting 
COVID-19 in the absence of those conditions. This may 
have delayed the identification of the epidemic while it 
was already spreading in the community. Subsequently, 
efforts to precisely describe the origin of the cluster have 
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Figure 1. COVID-19 cumulative incidence rates (per 
100,000 population) for Italy (red) (27) and Japan (green) 
(28) per each age group.

Figure 2. COVID-19 mortality rates (per 100,000 
population) for Italy (red) (27) and Japan (green) (28) per 
each age group.
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only to COVID-19 patients while maintaining other 
wards fully COVID-19-free in order to limit nosocomial 
transmission. In addition, due to exhaustion of critical 
tools for a respiratory outbreak, such as facemasks and 
respirators, the government is now trying to urgently 
import them from other countries, including China. 
 The omen of a large scale COVID-19 epidemic, from 
its epicentre in China, was almost immediately high due 
to the presence of an international airport nearby. The 
first imported cases of COVID-19 were soon documented 
in Japan (CFR, cumulative incidence, and mortality are 
reported in Table 1, Figures 1 and 2, respectively) (28), 
Republic of Korea, and Thailand. Nevertheless, political 
inaction together with the high transmissibility of SARS-
CoV-2 have resulted in emergence of multiple clusters 
of local transmission worldwide. Hence, the WHO 
definition of COVID-19 as a pandemic on 11th of March 
2020 also in the hope to shake the mind of political 

authorities and motivate governments to ensure people 
adhere to the international and national policies in all 
affected countries (29).

Conclusions

The COVID-19 pandemic will have epochal economic, 
social and cultural consequences and a dramatic toll 
of human lives, but lessons can already be learned. 
Events like the current one will occur again in the 
future, will have unpredictable characteristics, and will 
represent a major threat for all countries from a health, 
an economic, and a social perspective. The response 
against this threat must be quick, firm and at the highest 
trans-national level. A possible solution lies in further 
strengthening countries' preparedness by obtaining 
the political commitment required and implementing 
a strict monitoring process. This, for example, could 
imply the establishment of a mechanism that ensures 
reporting of progress at the level of the UNGA where 
heads of States make decisions, rather than limiting 
accountability to often powerless and ill-financed health 
ministries. Whatever the mechanism, innovative thinking 
is necessary to face health emergencies effectively. 
SARS-CoV-2 is a pandemic teaching us once more 
that microorganisms do not respect borders and spread 
quickly thus having the potential to disrupt economies 
and societies as a whole.
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