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Abstract: Following the rapid spread of a new Coronavirus identified in China, on 30.01.2020,

the World Health Organization (WHO) declares a state of public health emergency of interna-

tional importance and in Italy health surveillance measures are promptly strengthened. The aim

of the study is to describe the surveillance system for the spread of the epidemic and how the

surveillance contributes to the monitoring system and to the regional weekly risk classification.
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1 Introduction

In late December 2019, Chinese public health authorities report an acute respiratory syn-

drome cluster in Wuhan city, Hubei province, China [1]. Chinese scientists soon identify a

new Coronavirus as the main causative agent, the disease being referred to as “Coronavirus

disease 2019” (COVID-19) and the virus that causes it “SARS-CoV-2” (Severe Acute Respi-

ratory Syndrome Coronavirus 2), a new strain of Coronavi- rus never previously identified in

man. Following the rapid spread of the new Coronavirus, on 30.01.2020, the World Health

Organization (WHO) [2] declares a state of public health emergency of international importance.

On 31.01.2020, in Italy, the Council of Ministers, as a consequence of the health risk associated

with the new Coronavirus infection, declares a state of emergency for a period of six months

and entrusts the Civil Protection Department, supported by a Technical Committee scientific

(CTS) composed of representatives of the Ministry of Health and experts, the coordination of the

interventions necessary to deal with the emergency on the national territory [3]. In Italy, health

surveillance measures are promptly strengthened to prevent, contain and mitigate the spread of

Coronavirus infection; air traffic from the areas affected by the epidemic is immediately banned,

the evacuation of Italian citizens stranded in China is organized and the recruitment of additional

health personnel to be used in surveillance and control activities is arranged. To this end, the

surveillance system for serious and complicated forms of confirmed influenza already active in

Italy is strengthened which, in the first phase of the epidemic, collects data on suspected cases

of the new Coronavirus [4–6]. On 11.03.2020, the Director General of the WHO declares the

COVID-19 pandemic [2].

2 Materials and methods

At the end of January 2020, starting from the surveillance system already in use in Italy

for serious and complicated forms of confirmed influenza, a surveillance system for suspected

cases of new disease was developed with the addition of some variables of Coronavirus [4–6].

Through a web platform, the system, coordinated by the Department of Infectious Diseases of

the Higher Institute of Health, begins to collect all suspected cases of disease in subjects with

a travel history in affected areas of China. From February 20, with the detection of the first

autochthonous case and with the consequent increase in the number of cases, it is necessary to

create a new ad hoc surveillance system of COVID-19 that collects the individual data of all

cases confirmed in the laboratory. The Presidency of the Council of Ministers establishes the

COVID-19 integrated surveillance system and entrusts its coordination to the Higher Institute of

Health [4–6]. Through a web platform, the COVID-19 Integrated Surveillance System collects

the individual data of subjects who tested positive for SARS-CoV-2 by means of a molecular

test carried out on rhino-oropharyngeal sampling (known as a swab) and, in particular, personal

information (name , surname, gender, date of birth, municipality of domicile and residence and
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nationality), date of the first positive sample and of the diagnosis made by the regional reference

laboratory, date of onset of symptoms for symptomatic cases, clinical status (asymptomatic,

paucisymptomatic , mild, severe and critical), place of hospitalization (hospital and relative

hospitalization ward, home or other facility), municipality and place of exposure, presence

of some risk factors (comorbidities) and outcome of the disease. As the epidemic progresses

and the need to collect additional information on confirmed cases, the surveillance form is

supplemented with some new information such as, for example, the variable “origin of the

case” (native, imported from another Region or from the abroad) which, introduced at the

time of the reopening of the borders, made it possible to stratify the cases, or the variable

“setting”, which made it possible to describe the place or community of acquisition of the

disease. The COVID-19 case definition initially involves double laboratory confirmation by

RT-PCR performed by a regional reference laboratory and subsequent confirmation by the

national reference laboratory for SARS-CoV-2. The exponential increase in the number of cases

and the consequent difficulty in confirming them all, together with the fact that 99% of the more

than 5,000 samples received by the ISS are confirmed as positive, leads to a change in the case

definition so starting from 09.03.2020 confirmation by the national reference laboratory is no

longer required. From 22.02.2020 all the Regions / Autonomous Provinces (PA) send daily data

to the ISS relating to all individuals infected with SARS-CoV-2 confirmed in the laboratory on

the dedicated IT platform, created by the ISS, which allows the collection data both through a

web interface connected to the platform itself and by sending a dataset. The ISS Department of

Infectious Diseases processes and analyzes the platform data on a daily basis and disseminates

them to make known the progress of the epidemic throughout the country.

2.1 Medical records of decided cases

To evaluate the characteristics of the deceased patients positive for SARS-CoV-2 infection, in

addition to the information in the surveillance form, the Regions are required to provide medical

records and Istat forms of the deceased cases. The sending can be done in two different ways:

the first through the integrated surveillance portal, the second through a specially created online

form.

2.2 Flow of data from the ministry of health and civil protection

From the beginning of the emergency, the Ministry of Health, in collaboration with the

Civil Protection, establishes a daily flow of aggregate data, parallel to that of the integrated

surveillance. The data collected are: the cumulative number of new positive cases for the

molecular test for the determination of SARS-CoV-2, deaths, recovered patients, patients

hospitalized and cases admitted to intensive care, these data are used by the Protection civilian

to update a specially designed dashboard. Although the data collected is the same as the

surveillance set up by the ISS, the main objective of this flow is to obtain a timely update of the

evolution of the epidemic to be communicated to the CTS, health workers and the population

(updated data was communicated at CTS even twice a day in the first phase of the epidemic, the

communication was reduced to only one daily release during the waning phase of the epidemic).

In June 2020, to simplify the work of data entry by the Regions, the ISS creates an online

form for data collection and includes it in the COVID-19 integrated surveillance platform. The

system, after a series of consistency checks, automatically sends the collected data to a Civil

Protection repository for updating the dashboard and produces a summary table that the Ministry

of Health, after further checks and validations, publishes on its portal.

2.3 Analysis of surveillance data

The individual data of the subjects who tested positive for SARSCoV-2 reported to the

COVID-19 integrated surveillance system are collected through a dedicated web platform

developed with Microsoft ASP. Net technology and the relational database is created in an SQL

server environment. The categorical variables are summarized with absolute and percentage

frequencies, while the quantitative variables with mean or median, depending on the distribution

of the variables considered. For the calculation of the incidence rate, the Istat population as of

01.01.2019 is used. The data are analyzed with the STATA and R software.

3 Results

The initially adopted surveillance system of serious and complicated forms of confirmed

influenza made it possible to monitor the first suspected cases of COVID-19 in Italian citizens
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or foreigners returning from affected areas of China. The first three confirmed cases were

reported to this surveillance system, two of which in Chinese citizens on vacation in Italy and

one in an Italian boy who returned from China. After the first autochthonous case reported

on 20.02.2020 (symptom start date 10.02.2020), the new COVID-19 integrated surveillance

system begins to record an exponential increase in the number of laboratory-confirmed cases,

initially in Lombardy and Veneto, then on the whole national territory. The epidemic curve,

after a rapid increase in the number of cases, reaches its peak in mid-March, with about 6,000

cases in a single day, and then decreases, first slowly in April and then more drastically in

May, above all thanks to the containment measures (lockdown) implemented by the Italian

government. The months of June and July, on the other hand, are characterized by small and

medium-sized outbreaks fueled above all by the entry of citizens returning from trips abroad

and by aggregations in nightlife venues, especially of young people. This latter aspect is also

demonstrated by the marked decrease in the median age of cases, which goes from about

62 years in the epidemic period to about 40 years in July. The epidemic curve (by date of

diagnosis and onset of symptoms) shown in the figure below shows, in addition to the trend of

the epidemic over time, also the containment measures gradually adopted, including individual

spacing starting from 23 February and the first nationwide closure measures starting on March

4th.

Figure 1 Epidemic curve of cases in Italy by date of diagnosis and of symptoms start. January-June, 2020

Overall, from the beginning of the epidemic to 30.06.2020, 241,550 confirmed cases of

COVID-19 are reported to the integrated surveillance system, of which 54.2% are female. 39.3%

of cases concern people over the age of 70, 31.2% between 50 and 69, and 2.5% young people

between the ages of 0 and 19. Deaths amounted to 33,911, with a total lethality of 14%. The

Region with the highest number of cases is Lombardy (94,410 cases), followed by Piedmont

(31,591 cases) and Emilia-Romagna (28,637 cases). Among health workers, 29,476 cases are

reported. The data collected by the surveillance system also made it possible to outline the

“three Italies” in terms of spread of the virus and impact on the resident population: Regions

with high incidence, concentrated mainly in Northern Italy, Regions with medium incidence in

Central Italy and Regions with low incidence represented above all by the Regions of Southern

Italy.
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