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a  b  s  t  r  a  c  t

Introduction:  In Lombardy,  the  influenza  surveillance  system  relies  on sentinel  physicians  that  weekly
report  data  on  the  number  of  Influenza-Like  Illness  (ILI)  and  a part  of  them  also  collect  nasopharyngeal
samples  for virologic  analyses.  This  study  aims  at comparing  the  ILI  incidence  of  2019–2020  influenza
season  with  the  incidence  of  COVID-19  cases  in  order  to better  understand  the  current  epidemic  and  to
evaluate  whether  the  implementation  of  ILI surveillance  system  could  succeed  in  early  detection  and
monitoring  of COVID-19  diffusion.
Methods:  The  distribution  of  ILI  cases  in the  seasons  2017–2018,  2018–2019  and  2019–2020  was  taken
in  consideration  and  the  curve  trends  were  compared  and  analyzed  according  to  geographical  areas,  age
groups and  time  differences.
Results:  The  curve  trends  presented  a similar  pattern  up  to  the  9th  week;  in  fact,  a  reduction  in the ILI
incidence  rate  was  observed  in  the  2017–2018  and  2018–2019  season  but  in  the  2019–2020  an  increase
in  the  reported  ILI  emerged.  The  relation  between  the  numbers  reported  by 2019–2020  ILI surveillance
and  those  reported  for COVID-19  is  supported  by  the curve  trends,  the correspondence  between  age
groups,  the  correspondence  by  geographical  location,  and also  by the  results  of  the  nasopharyngeal  swab
tests  performed.

Discussion:  The  influenza  surveillance  system  is  an  effective  tool  for early  detection  of  COVID-19.  It may
provide  timely  and  high-quality  data  evaluating  the  SARS-CoV-2  burden  among  population  with  ILI.
Implementation  of  the  system  has to  be prioritized  in order  to identify  any  future  novel  respiratory
pathogen  with  pandemic  potential.

© 2021  The  Authors.  Published  by Elsevier  Ltd on behalf  of King  Saud  Bin  Abdulaziz  University  for
Health  Sciences.  This  is  an  open  access  article  under  the CC  BY-NC-ND  license  (http://creativecommons.
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Introduction
Following the first report of cases of acute respiratory syn-
drome in the Chinese Wuhan municipality at the end of December
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019 [1], a pneumonia outbreak caused by human-to-human trans-
ission of a new coronavirus rapidly spread to become a global

andemic [2]. In February 2020, the World Health Organization
WHO) named the novel coronavirus SARS-CoV-2 and its associated
pectrum of respiratory diseases COVID-19 [3].

In Europe, the first positive COVID-19 case was found in France
n 24th January 2020 and a week later WHO  declared COVID-

9 as a public health emergency of international concern [4]. On
0th January the Italian Ministry of Health banned flights from
nd to China and implemented surveillance controls in the air-
orts [5]. Despite these measures, Italy reported the first positive
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case of SARS-CoV-2 on February 20th in the city of Codogno, in
the province of Lodi (Northern Italy), soon followed by an expo-
nential growth of COVID-19 cases that initially involved almost
exclusively the province of Lodi. This area was then referred to
as “red zone” and restraint measures were applied to reduce the
spread of the infection. Nevertheless, COVID-19 spread outside
the “red zone”, reached all parts of Italy, and on March 8th, the
Italian Government implemented extraordinary measures to limit
viral transmission, including a national lockdown to minimize the
SARS-CoV-2 transmission. Lombardy – a region in Northern Italy
accounting for nearly 10 million inhabitants, equal to about 1/6
of the entire national population – has been, up to now, the core
of COVID-19 epidemic in Italy [6]. Since February 20th, more than
239,410 people have been infected by SARS-CoV-2 in Italy, most
of whom (39%) reside in the region of Lombardy, Italy’s COVID-19
epicenter [6].

As of April 9th, when COVID-19 had already taken on pandemic
proportions and during the developing and drafting of this work,
Italy recorded 136,110 positive cases, among which 19,375 were
hospitalized with respiratory symptoms, 22.8% requiring admis-
sion at intensive care units (ICU) with a fatality rate of 12.2% [7].

Since SARS-CoV-2 has never circulated among humans in the
past, we are all immunologically naïve to it and, thus, potentially
susceptible to it. As COVID-19 is an emerging, rapidly evolving sit-
uation, at the time of this manuscript’s revision (January 2021),
vaccine development was already on a fast track, including (i)
mRNA, (ii) viral vector, (iii) protein-based and (iv) whole virus
vaccines [8]. Nowadays, only two vaccines have been authorized
and recommended by the Food and Drugs Administration (FDA) to
prevent COVID-19: (i) BNT162b2 mRNA Covid-19 Vaccine and (ii)
mRNA-1273 SARS-CoV-2 Vaccine, conferring respectively 95% and
94.1% efficacy in preventing COVID-19, as shown by ongoing multi-
national, placebo-controlled, observer-blinded, pivotal efficacy
trial [9,10]. Both formulation are based on mRNA; BNT162b2 mRNA
Covid-19 Vaccine is a lipid nanoparticle-formulated, nucleoside-
modified RNA (modRNA) encoding the SARS-CoV-2 full-length
spike, modified by two  proline mutations to lock it in the pre-
fusion conformation whereas mRNA-1273 SARS-CoV-2 vaccine
is a lipid-nanoparticle-encapsulated mRNA vaccine expressing
the prefusion-stabilized spike glycoprotein and both formulation
require two consecutive intramuscular injections to grant com-
plete immunity against SARS-CoV-2 [9,10]. Given the worldwide
limited supplies, a strategy of prioritization has been advocated
and vaccines are firstly offered to those most at risk for SARS-CoV-
2 exposure or COVID–19 complications and then to those that are
progressively less at risk, following sequential prioritization steps,
aiming at universal coverage [11].

To current knowledge about COVID-19, the clinical outcome of
symptomatic SARS-CoV-2 not only includes viral pneumonia, but
also milder illness overlapping with Influenza-Like Illness (ILI) [12]
allowing the tracking of SARS-CoV-2 mild infection in the frame-
work of influenza surveillance system [13,14].

InfluNet is the Italian national surveillance system for influenza.
Coordinated by National Institute of Health (Istituto Superiore di
Sanità) with the support of the Italian Ministry of Health, InfluNet
is based on the voluntary participation of sentinel physicians who
weekly report data on the number of ILI observed among their
outpatients [15] and collect respiratory samples for virological
analyses. Epidemiological and virological data are collected at
regional level and then centralized by the National Institute of
Health (Istituto Superiore di Sanità) in the framework of Global
Influenza Surveillance and Response System (GISRS) [16].
This study aims at comparing the ILI incidence of 2017–2018,
2018–2019 and 2019–2020 influenza season with the incidence of
COVID-19 cases in order to better understand the current epidemic
and to evaluate whether the implementation of ILI surveillance sys-
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em could succeed in early detecting and monitoring SARS-CoV-2
iffusion.

aterials and methods

In Lombardy, influenza surveillance system relies on the volun-
ary participation of sentinel physicians (pediatricians and general
ractitioners) who survey about 2% of the general population seek-

ng care in ambulatory facilities for ILI occurrence [15].
Sentinel physicians weekly report data on the number of ILI

ccording to the ECDC case definition: an abrupt onset of fever
>38 ◦C) or feverishness, one or more respiratory symptoms (cough,
ore throat and/or shortness of breath) and one or more systemic
ymptoms (myalgia, headache and/or malaise) [17]. A number of
entinel physicians is also in charge of collecting respiratory sam-
les (nasal/throat swabs) from their outpatients from November to
pril of each season (i.e. from week 46 to week 17 of the following
ear) for virological analyses.

Since the beginning of the COVID-19 epidemic in Lombardy
week 8 of 2020), “Integrated COVID-19 Surveillance”, a regional
atabase including laboratory-confirmed COVID-19 cases, was
eveloped and updated daily [7]. This database collected data
erived from (i) hospitals, reporting cases on inpatients (date
f hospital admission, ICU admission, outcome), (ii) laboratories,
eporting confirmed diagnosis on nasopharyngeal swabs, (iii) local
ealth agencies, investigating individual cases and reporting epi-
emiologic characteristics (date of symptoms’ onset, comorbidities,
ymptoms’ severity, contacts), (iv) and from regional registry, on
eneral and health related information.

The 2017–2018, 2018–2019, 2019–2020 influenza seasons and
aboratory-confirmed COVID-19 epidemic curves were compared
nd analyzed according to geographical areas, time distribution and
ge-groups.

esults

At the beginning of 2019–2020 influenza season 170 sentinel
hysicians were recruited for epidemiological surveillance, thus
overing a total of 218,696 people (2.2% of the total population
f Lombardy). ILI incidence rates during the last three influenza
easons (from 2017–2018 to 2019–2020) increased since week
0–52 with peak in week 02–2018, 06–2019 and 06–2020, respec-
ively (Fig. 1). The incidence of ILI cases in week 11–2020 (March
th–15th) was  6.2 per 1,000 patients, in line with what observed
uring the two previous seasons (2017–2018, 2018–2019) (Fig. 1).
he estimated number of ILI cases since the beginning of the
019–2020 epidemiologic surveillance is 1,360,000. The contri-
ution of sentinel doctors to the surveillance system in terms
f number of doctors reporting ILI cases has been constant dur-
ng the last two  influenza seasons (2017–2018 and 2018–2019),

ith a reduction of 19% and 15% in the 11th week of 2019 and
018, respectively. Out of the 170 sentinel doctors recruited for
018–2019 season, 129 (75.9%), 105 (61.7%) and 68 (40%) doctors
ctively reported cases of ILI for the 9th, 10th and 11th week of
019/2020 influenza surveillance, respectively. The greatest reduc-
ion in the number of doctors participating in the surveillance
rogram was registered during the 11th week in the areas of Berg-
mo, Milan and Brescia; in these areas only 4, 19 and 7 sentinel
octors were active, corresponding to 23.5%, 34.5% and 38.9% of
he total, respectively (Table 1).

Fig. 1 shows the distribution of ILI incidence rate by week for

017–2018, 2018–2019 and 2019–2020 season. The distribution
f ILI cases in the three seasons taken in consideration presented

 similar trend up to the 9th week; since this time, a reduction
n the ILI incidence rate was  observed in the 2017–2018 and in the
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Fig. 1. Temporal distribution of the ILI incidence rates during the last three Influenza Seasons (from 2017–2018 to 2019–2020).

Table 1
Number of active sentinel doctors in the 9th, 10th and 11th weeks per regional area during the 2019–2020 influenza season (Lombardy region).

Regional area 9th Week 10th Week 11th Week

Active Total % Reduction Active Total % Reduction Active Total % Reduction

Insubria 21 25 84.0 17 25 68.0 10 25 40.0
Brianza 12 16 75.0 9 16 56.3 7 16 43.8
Milan  43 55 78.2 31 55 56.4 19 55 34.5
Mountains 5 7 71.4 4 7 57.1 3 7 42.9
Valpadana 19 22 86.4 19 22 86.4 11 22 50.0
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Bergamo 10 17 58.8 9 

Brescia 10 18 55.6 9 

Pavia  9 10 90.0 7 

2018–2019 season but in the 2019–2020 an increase in the reported
ILI (Fig. 1). Analyzing in detail the distribution of the ILI cases per
week during the 2019–2020 season, three major characteristics
stand out: (i) at the beginning of COVID-19 epidemic, when the first
case of SARS-CoV-2 infection was identified (7th to 9th week) there
was a reduced steepness of the part of the curve with incidence
varying from 13 cases per 1,000 individuals to 7.29 per 1,000 indi-
viduals; (ii) during the recognition of the COVID-19 outbreak (9th
to 10th week) a plateau phase in the number of reported ILI cases
was identified with 6.36 cases per 1,000 individuals; (iii) during the
spread of COVID-19 (10th to 11th week) an unexpected increase of
6.72 cases per 1,000 individuals resulting in the steepness of the
curve was observed.

In Fig. 2 incidence rates curve for 2019–2020 season and the
number of laboratory-confirmed SARS-CoV-2 cases [2] are shown
together; data on symptoms development, retrieved from the
COVID-19 database, are shown in terms of week of symptoms onset.
The peak in this curve matches the increased cases of ILI reported by
sentinel doctors contributing to the influenza surveillance system
in Lombardy (Fig. 2).

The analysis of respiratory cases (ILI and laboratory-confirmed
COVID-19 cases) by age group show that the incidence rate of
reported ILI among the adults (15–64 years) and the elderly over
65 years increased from the 9th to 11th week concurring to the
determination of the observed curve plateau, while that of the pedi-

atric age group (0−4  and 5-14 years) decreased. Comparing the ILI
incidence rate curve related to individuals over 65 years with the
curve of laboratory-confirmed COVID-19 cases, in the week from
9th to 11th and corresponding with the spread of COVID-19, the two

t
r
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676
17 52.9 4 17 23.5
18 50.0 7 18 38.9
10 70.0 7 10 70.0

urves share the same trend (Fig. 3). The adult age group (15–64
ears) was  split into three age subgroups (15−24 years, 25−44
ears, 45–64 years, respectively) so as to carry out a more detailed
nalysis. From 9th to 11th week, the ILI incidence rate in the 15−24
ge group was lower than those of the other two; ILI incidence
ate in the 25−44 age group instead exceeded that of the 45–64
ge group (Table 2). Since the mostly affected by the increment of
eported ILI cases, the 25−44 years and the 45–64 years age groups
ere compared from a geographical area standpoint in terms of

he ILI incidence rate, and the trend was confirmed for every area,
xcept for Bergamo.

The geographical distribution of reported ILI cases in Lombardy
n the 2019-2020 season shows an increased incidence rate in four

ain areas: Bergamo, Brescia, Pavia and Mountain area (Fig. 4). In
articular: the incidence rate in Bergamo area reached a peak of
.63 cases per 1,000 patients in 10th week and then decreased to
.45 in 11th week; the incidence rate in Brescia area was 2.97 cases
er 1,000 patients at the 10th week and 3.94 in 11th week; Pavia
rea had an incidence rate of 3.98 cases per 1,000 and 7.05 in 10th
nd 11th week, respectively; Mountain area,which comprehends
everal areas scattered in the northern part of the region, had an
ncidence rate of 3.75 cases per 1,000 and 6.98 in 10th and 11th

eek, respectively (Fig. 4A). The same consideration can be made by
eographical distribution of laboratory-confirmed COVID-19 cases,
ith the exception of Mountain area. In particular, Fig. 4B shows
he distribution of the date of symptom onset (expressed as the cor-
esponding week of the year) for the provinces of Bergamo, Brescia,
avia and Lodi.



F. Grosso et al. Journal of Infection and Public Health 14 (2021) 674–680

Fig. 2. Temporal distribution of the ILI incidence rates in the 2019–2020 influenza season and temporal distribution of the symptom onset of patients with COVID-19
identified by the Integrated COVID-19 Surveillance.

Fig. 3. Comparison between incidence rates of ILI cases and COVID-19 patients’ symptom onset in individuals >65 years.

Table 2
Trend of the incidence rates of ILI cases per 1000 patients in each considered age group in week 9th, 10th and 11th during the 2019–2020 influenza season (Lombardy region).
In  bold the age group and the week with an increase in ILI incidence rate.

Number of week 0−4 years 5−14 years 15−24 years 25−44 years 45−54 years >65 years

D

m
v
e
provide timely and high-quality data evaluating the SARS-CoV-2
burden among population with mild respiratory symptoms [18].
9 14.91 / 8.68 / 6.1 

10  6.55 −56% 2.82 −68% 4.7 

11  2.58 −61% 1.65 −41% 5.5 

Data of symptom onset derive from epidemiological inves-
tigations carried out by public health operators on laboratory-
confirmed COVID-19 cases and are constantly updated even if
the date of symptom onset was not available for 29% of the
total population included in the analysis, that consisted of 15,716
positive patients on March 15th. The relation between the num-
bers reported by 2019–2020 ILI surveillance and those reported
for COVID-19 is supported not only by their curve trends, the

correspondence between age groups and the correspondence by
geographical location.

M
a

677
/ 8.6 / 7.3 / 2.7 /
−23% 10.0 +16% 9.9 +36% 3.2 +19%
+17% 12.6 +26% 10.6 +7% 3.9 +22%

iscussion

The signs and symptoms of SARS-CoV-2 overlap with those of
any other viral respiratory tract infections, including influenza

iruses. Beside “Integrated COVID-19 surveillance” purposely
stablish to burden and track COVID-19, influenza surveillance may
oreover, influenza surveillance can work as a global alert mech-
nism for the emergence of viruses with pandemic potential [16].
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Fig. 4. (A) Incidence Rates of ILI cases for 2019–2020 influenza season detail on Bergamo, Brescia, Pavia and Mountains Areas. (B) Distribution of the COVID-19 patients in
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provinces of Bergamo, Brescia, Pavia and Lodi.

In Europe, influenza surveillance relies mainly on sentinel general
practitioners in charge of recording the number of ILI cases per
week and collecting respiratory specimens from their patients for
laboratory tests [19]. In Italy, the influenza epidemiological and
virological surveillance network (InfluNet) [15] consists surveys
approximately 2% of the general population; epidemiological data
are collected from week 42 to week 17 of the following year, while
virological surveillance begins on week 46 and ends on week 17 of

the following year. Epidemiological and virological data are col-
lected at a regional level and are aggregated subsequently at a
national level on a weekly basis [20]. In the Lombardy region, at
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he beginning of 2019–2020 influenza season, 170 sentinel physi-
ians were recruited for epidemiological surveillance thus covering

 total of 218,696 people (2.2% of the total population of Lombardy).
The distribution of ILI cases in the three seasons taken in

onsideration presented a similar pattern up to the 9th week;
ince then, a reduction in ILI incidence rate was observed in the
017–2018 and the 2018–2019 season but in the 2019–2020 an

ncrease in the reported ILI emerged. The trend of ILI epidemic in

019–2020 season in Lombardy was characterised by the intro-
uction of SARS-CoV-2 since the 7th week with peak in the 11th
eek (6.72 cases per 1,000 individuals); from an epidemiological
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point of view, comparing the ILI incidence with the distribution of
laboratory-confirmed COVID-19 cases symptom onset in the week
from 9th to 11th and corresponding with the spread of COVID-
19, the two epidemic curves related to individuals over 65 years
share the same trend, supporting the findings that COVID-19 most
affected elderly, as reported elsewhere [6,7,12]. Nevertheless, dur-
ing the 2019–2020 influenza season the epidemic curve of ILI and
laboratory-confirmed COVID-19 overlapped in elderly, the increase
of the incidence rate of ILI in this age group resulted with a lower
value than that observed in the younger; this finding may  be
explained by the fact that elderly affected by SARS-CoV-2 mani-
fest severe forms of the illness [21] so as to call the emergency
department rather than the general practitioner, would instead be
the reference doctor for the youngest population, as confirmed by
data from the Italian “Integrated COVID-19 Surveillance” [22].

The introduction of an emerging virus with pandemic poten-
tial resulted in a reduction of the number of sentinel physicians
active in the 2019–2020 influenza surveillance in Lombardy, with
a more impressive consequence during the spread of SARS-CoV-
2 in the 10th and 11th week and across the most affected by
COVID-19 such as area of Bergamo, Brescia and Milan. In fact, these
provinces reported the ILI cases that contributed to the abnormal
shape of the 2019–2020 curve, confirmed the widespread of SARS-
CoV-2 circulation in these geographical areas. These results support
the idea that COVID-19 outbreak played a role in the absence of
several sentinel doctors. An assumption regarding how the epi-
demic affected those physicians can be made: patients with any
suggestive symptom were either prevented from going to their
own general practitioners due to restrictive measures taken by the
Government, or were accessing emergency care, and therefore the
number of ILI cases reported by sentinel doctors decreased.

We have to consider that the reduction of the number of active
sentinel doctors notifying ILI cases to the surveillance system in the
11th week may  concur to generate an inaccurate esteem of ILI inci-
dence rates and that it has not been possible to collect complete
information for every patient from “Integrated COVID-19 Surveil-
lance”; in particular, the date of symptom onset was not available
for 29% of the total population included in the analysis, that con-
sisted of 15,716 positive patients on March 15th.

With the availability and introduction of SARS-CoV-2 vaccine,
another parameter of ILI surveillance should be the assessment
of SARS-CoV-2 vaccine effectiveness as referred to laboratory-
confirmed cases, that may  present due to the presence of circulating
viral strains different from the one of the vaccine.

One of the limitations of this study was the limited number of
sentinel physicians involved in the network, affecting the number
of notified ILI during the SARS-CoV-2 epidemic; nevertheless, the
influenza surveillance system in 2019–2020 enabled us to detect
the introduction and distribution of SARS-CoV-2.

Conclusions

Implementation of the ILI surveillance system has to be pri-
oritized in order to early identify viral respiratory outbreaks and
any future novel respiratory pathogens with pandemic potential.
To this end, sentinel physicians homogeneously allocated in the
country should survey at least 4% instead of 2% of the general pop-
ulation seeking care in ambulatory facilities for ILI occurrence. This
would empower this syndromic surveillance and strengthen the
network. Furthermore, an increase in appointed doctors collecting
respiratory swabs should also be endorsed to improve the virolog-

ical surveillance. In fact, both individuals and health system take
advantage from an early virological diagnosis: individuals with ILI
can benefit from adequate treatments and can see reduced their
probability of viral-related complication, positively impacting the
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ealth system in reduce the emerging room and hospitals access,
articularly during influenza seasons.
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