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The COVID pandemic has forcefully turned the spot-
light on the importance of the diagnosis of respiratory 
virus infections. Viruses have always been a frequent 
and common cause of respiratory tract infections. Rap-
id molecular diagnostics applied to the diagnostics of 
respiratory virus infections has revolutionized micro-
biology laboratories only a few years ago. Few studies 
illustrate the epidemiology of respiratory viruses, and 
fewer still those that have compared the pre-pandemic 
to the pandemic period. During the first year of the pan-
demic (2020-2021) it was clear to everyone to witness a 
sudden disappearance of the circulation of all the other 
respiratory viruses, especially those typically isolated 
during the winter time, such as RSV and Influenza vi-
rus. In our study we wanted to verify this phenomenon 
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and to study the epidemiology of our local reality, ana-
lyzing three consecutive flu seasons (2018-2019, 2019-
2020, 2020-2021). The results lead us to note that the 
prevalence of positivity to respiratory virus infections 
went from 49.8% (2018-2019) and 39% (2019-2020) to 
13.4% (2020-2021). This decrease is at least partly attrib-
utable to the security measures adopted (social distanc-
ing and mask), but it certainly opens up new scenarios 
when the restriction measures will be terminated. We 
believe such studies can provide real-world evidence of 
the effectiveness of public health interventions imple-
mented during current and future pandemics.
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n INTRODUCTION

In December 2019, Severe Acute Respiratory 
Syndrome coronavirus 2 (SARS-CoV-2) was 

first identified in clusters of pneumonia cases of 
unknown origin in Wuhan, China [1]. The SARS-
CoV-2 spread rate has increased exponentially 
worldwide. The Italian government confirmed the 
country’s first cases of the disease on 30 January 
2020, when the virus was detected in two Chinese 
tourists visiting Italy [2]. The first SARS-CoV-2 
positive case in Pordenone (North East Italy) was 
diagnosed on 7 March 2020. On 9 March 2020, the 
Italian government imposed a national lockdown 
thus several public health measures were adopt-

ed as cancellation of public events, stay-at-home, 
school closures, workplace closures, international 
travel restrictions mask-wearing recommenda-
tion, mandatory use of masks in enclosed public 
spaces. The World Health Organization declared 
the global outbreak of COVID-19 as a pandemic 
on 11 March 2020 [3].
Before COVID-19 pandemic, Acute Respiratory 
Infections (ARI) have always been a major cause 
of morbidity and mortality. Although it is estimat-
ed that the viral causative agent is involved in up 
to 80% of cases, most of these agents have never 
been investigated routinely and specifically so far. 
Influenza viruses are one of the major etiological 
agents of ARI. However, many other respiratory 
viruses for which insufficient epidemiological 
information has been available to date can also 
cause ARI, in both pediatric and adult popula-
tions [4-6]. Many respiratory viruses cause high 
hospitalization rates and sometimes improper use 
of antibiotic therapy if not correctly diagnosed [6].
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Until about ten years ago, the diagnosis of the viral 
causative agent in ARI was the prerogative of a few 
laboratories, but in the last decade the rapid molecu-
lar diagnostics applied to the respiratory virus infec-
tions has revolutionized the diagnostic approach of 
the microbiology laboratories [6, 7]. However, few 
studies illustrate the epidemiology of respiratory vi-
ruses, and fewer still those that have compared the 
pre-pandemic to the pandemic period [8].
In light of the pandemic we are going through, 
we thought the following two questions: what 
seasonality of the respiratory viruses other Sars-
CoV2 circulating before the pandemic? During 
pandemic, how much have social restriction mea-
sures and the use of safety devices affected the 
circulation of all respiratory virus? To answer to 
these questions, we aimed to evaluate in our local 
contest the impact, in hospitalized patients, of not 
SARS-CoV-2 respiratory virus in 2020-2021 (pan-
demic time), by comparing their trends in detec-
tion with 2018-2019 period (pre-pandemic time).

n MATERIALS AND METHODS

Overall, 6206 clinical respiratory specimens (na-
sopharyngeal swabs or bronchoalveolar lavage) 
collected between May 2018 and April 2021 from 
adult and paediatric hospitalized patients with 
symptoms of ARI, were tested by multiplex re-
al-time PCR Allplex respiratory panel (All16, 
Seegene, Seoul, Republic of Korea) detecting: 
Influenza virus A (FluA) and B (FluB), Adeno-
virus (AdV), Coronavirus (229E, NL63, OC43) 
(CoV), 1/2/3/4 human Bocavirus (HBoV), hu-
man Enterovirus (HEV), human Metapneumo-
virus (MPV), human Rhinovirus A/B/C (HRV), 
1/2/3/4 Parainfluenza virus (PIV), Respiratory 
Syncytial Virus A (RSVA) and B (RSVB).
We divided the entire observed period into three 
consecutive flu seasons: May 2018-April 2019, 
May 2019 - April 2020 and May 2020-April 2021.

n RESULTS 

Out of 6206 specimens analyzed between May 2018 
and April 2021, 2198, 3211 and 797 were analyzed 
in 2018-2019, 2019-2020 and 2020-2021 respectively. 
Out of 6206 total specimens, 2452 (39.5%) resulted 
positives. Table 1 shows the population exam-
ined (adults and children hospitalized for flu-like 
symptoms, and positive for any respiratory vi-

rus), and demographic characteristics, units, and 
the median age of greatest circulation, for each 
viral subtype detected, are reported. 
Among all 2452 positives samples, the different 
viruses were represented as follows: 640 Influ-
enza virus (FLU A-B), 86 Adenovirus, 160 not-
SARS-CoV-2 Coronavirus (229E, NL63, OC43), 51 
Bocavirus, 67 Enterovirus, 111 Metapneumovirus, 
806 Rhinovirus, 161 Parainfluenza virus, 370 re-
spiratory syncytial virus (RSV A-B) (Table 2).
Considering that during the pandemic the number 
of requests for not-SARS-CoV-2 respiratory viruses 
dropped drastically, out of 2452 positives among 
all 6206 analyzed, 1094/2198 (49.8%), 1251/3211 
(39%) and 107/797 (13.4%) were in 2018-2019, 
2019-2020 and 2020-2021 season respectively.
As shown in Table 2 and Figure 1, the typical trend 
of frequency of the 2018-2019 and 2019-2020 sea-
sons, was completely subverted in 2020-2021 (the 
year of the pandemic). In particular, no influenza 
viruses (FLU A-B) or RSVs (RSV A-B), typically 
winter viruses, have been detected, so we have 
not witnessed the typical influenza season in the 
winter of 2020-2021, usually dominated by FLU 

Table 1 - Positive samples (No 2452) examined since 
May 2018 to April 2021: demographic characteristics, 
hospital units, and the median age of greatest circula-
tion for each viral subtype for (ICU: Intensive Care Unit, 
ER: Emergency Room).

Hospital unit Adults (n) Paediatrics (n)

Medicine 807 659

Surgery 50  

ICU 129  

ER 249 558

Sub Total 1235 1217

Respiratory virus 
Median age 
(interval)

Detection 
(n)

Adenovirus 5 (0-90) 86

Bocavirus 1, 2, 3, 4 5 (0-89) 51

Enterovirus 4 (1-79) 67

FLU A-B 67 (1-102) 640

hCoV (not SARS-CoV-2) 48 (0-99) 160

Metapneumovirus 73 (1-106) 111

Rhinovirus 39 (0-106) 806

RSV A-B 6 (0-103) 370

Virus Parainfluenza 1-4 68 (0-99) 161

Total 49 (0-106) 2452



106 M. Avolio, S. Venturini, R. De Rosa, et al.

Table 2 - Number of viruses detected per month, in each flu season: 2018-2019, 2019-2020 and 2020-2021. The 
percentage of frequency is calculated on total specimens analyzed in each flu season (2198, 3211 and 797 were in 
2018-2019, 2019-2020 and 2020-2021 respectively).

Adenovirus
2018-
2019

2019-
2020

2020-
2021

Bocavirus 
1, 2, 3, 4

2018-
2019

2019-
2020

2020-
2021

hCoV (not 
SARS-CoV-2)

2018-
2019

2019-
2020

2020-
2021

May 1 3 0 May 0 6 0 May 0 3 0

June 0 9 0 June 0 4 1 June 0 1 0

July 0 3 0 July 0 3 0 July 0 0 0

August 4 1 0 August 0 0 0 August 2 1 0

September 0 1 0 September 0 1 0 September 0 0 0

October 1 6 0 October 0 0 0 October 3 1 0

November 3 7 2 November 1 0 0 November 3 0 0

December 9 3 1 December 1 1 1 December 6 4 0

January 5 2 0 January 6 0 1 January 19 18 3

February 4 7 0 February 8 4 1 February 26 26 6

March 6 2 0 March 3 5 1 March 14 14 3

April 6 0 0 April 3 0 0 April 7 0 0

Total (n = 86) 39 44 3 Total (n = 51) 22 24 5 Total (n = 160) 80 68 12

Total 
frequency (%)

1.77 1.37 0.38
Total 

frequency (%)
1.00 0.75 0.63

Total 
frequency (%)

3.64 2.12 1.51

PIV 1-4
2018-
2019

2019-
2020

2020-
2021

Metapneu-
movirus

2018-
2019

2019-
2020

2020-
2021

FLU A-B
2018-
2019

2019-
2020

2020-
2021

May 4 6 0 May 1 17 0 May 1 2 0

June 1 9 0 June 0 12 0 June 0 2 0

July 2 2 0 July 0 3 0 July 0 0 0

August 4 4 0 August 0 0 0 August 0 2 0

September 5 3 0 September 0 0 0 September 0 1 0

October 13 20 0 October 0 1 0 October 0 9 0

November 10 14 0 November 0 0 0 November 11 7 0

December 5 11 1 December 1 1 0 December 7 66 0

January 11 15 1 January 6 12 0 January 117 116 0

February 4 3 0 February 9 16 0 February 132 103 0

March 2 0 1 March 6 14 0 March 44 11 0

April 9 1 0 April 12 0 0 April 9 0 0

Total (n = 161) 70 88 3 Total (n = 111) 35 76 0 Total (n = 640) 321 319 0

Total 
frequency (%)

3.18 2.74 0.38
Total f

requency (%)
1.59 2.37 0.00

Total 
frequency (%)

14.60 9.93 0.00

Rhinovirus
2018-
2019

2019-
2020

2020-
2021

Enterovirus
2018-
2019

2019-
2020

2020-
2021

RSV A-B
2018-
2019

2019-
2020

2020-
2021

May 40 40 2 May 2 0 0 May 0 1 0

June 6 28 2 June 2 2 0 June 0 1 0

July 2 15 4 July 1 5 0 July 0 0 0

August 6 7 16 August 0 3 2 August 0 0 0

September 9 24 8 September 5 0 2 September 0 0 0

Continue >>>
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and RSV. Our data are confirmed by other simi-
lar reports [9, 10]. The main reasons for this lack 
of circulation probably lie in the strong and un-
expected impact that the measures of social dis-
tancing and the use of masks in social and work 
environments and hand hygiene have exerted as 
well as, in the tight lockdown phase, the wide-
spread implementation of mitigation measures 
of the community, such as the reduction of travel, 
the closure of schools and of some work activities. 
In 2020-2021 the most common pathogen was Rhi-
novirus followed by Bocavirus and other Corona-
virus (not SARS-CoV-2). Figure 1 shows that just 
a residual circulation of respiratory viruses with a 

less marked seasonality (Rhinoviruses) was main-
tained, in particular in the spring and late summer 
months (also in conjunction with a relaxation and 
restrictions, due to a low SARS-CoV-2 circulation).

n DISCUSSION

The aim of the present study was to investigate on 
the possible role that restriction measures adopt-
ed to manage the COVID pandemic have had on 
the circulation of other respiratory viruses, com-
paring three consecutive flu seasons from 2018 to 
2021 in our local context.
In line with other studies [9-11], our data con-

Adenovirus
2018-
2019

2019-
2020

2020-
2021

Bocavirus 
1, 2, 3, 4

2018-
2019

2019-
2020

2020-
2021

hCoV (not 
SARS-CoV-2)

2018-
2019

2019-
2020

2020-
2021

October 22 67 19 October 1 3 0 October 0 3 0

November 31 51 8 November 4 10 1 November 0 1 0

December 37 84 3 December 0 13 0 December 14 8 0

January 37 60 2 January 4 2 0 January 91 39 1

February 35 46 7 February 1 1 0 February 83 55 0

March 27 24 5 March 0 2 0 March 37 32 0

April 26 4 2 April 1 0 0 April 3 1 0

Total (n 806) 278 450 78 Total (n 67) 21 41 5 Total (n 370) 228 141 1

Total 
frequency (%)

12,65 14,01 9,79
Total 

frequency (%)
0,96 1,28 0,63

Total 
frequency (%)

10,37 4,39 0,13

>>> Continue
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Figure 1 - Total frequency (%) of virus in each flu season. The total trend of the percentage of all 2 

positive samples in the three seasons is shown at the top right. 3 
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Figure 1 - Total frequency 
(%) of virus in each flu 
season. The total trend of 
the percentage of all positive 
samples in the three seasons 
is shown at the top right.



108 M. Avolio, S. Venturini, R. De Rosa, et al.

firm that social distancing and mask wearing 
profoundly influenced the spread of respiratory 
pathogens. Our results lead to note that the preva-
lence of positivity to respiratory virus infections 
decreased from 49.8% (2018-2019) and 39% (2019-
2020) to 13.4% (2020-2021). Home isolation and 
implemented hygienic practices prevented the 
spread of viral or bacterial infection in the gen-
eral population and prevented outbreaks among 
in-hospital population. In addition, these data 
would suggest the need to maintaining social 
distancing, mask use and hand hygiene at least 
in some setting such as hospital environment, or 
during seasonal circulation of influenza virus. We 
believe, at this point, it is necessary to reassess the 
need to maintain restrictive rules and not to focus 
on flu vaccination campaign only.
According to these data, the lower incidence of 
influenza and RSV, in light of the above, could it 
lead, in future, to more intense respiratory infec-
tions? Although coinfection with two or more vi-
ruses is not uncommon, competition between vi-
ruses was observed [12]. Early reports from New 
Zealand and Australia show an abnormal presen-
tation of RSV in children, for example [13]. For all 
these reasons it may be necessary to invest in the 
search for highly effective vaccines against RSV 
and to implement vaccination strategies for the in-
fluenza virus as well. Additionally, respiratory vi-
rus surveillance can provide real-world evidence 
of the effectiveness of public health interventions 
implemented during current and future pandem-
ics. In conclusions, viruses have always been the 
cause of lower respiratory tract infections and for 
a long time, the knowledge of the real epidemiol-
ogy of respiratory viruses has been affected by the 
limitations of traditional culture diagnostics. In 
the last decade, the easier availability to use mo-
lecular and multiplex diagnostic tests has made 
possible to greatly change the approach to these 
diseases and their knowledge [8]. The COVID 
epidemic represents a historic moment that has 
enabled us to understand how crucial is to diag-
nose and to treat viral pneumonia adequately and 
promptly, and how much it can and must be done 
in terms of prevention to contain the circulation 
and spread of some viruses [6]. All these reflec-
tions leave us many challenges, which can only 
be addressed by continuing to closely monitor 
the local epidemiology of all respiratory viruses 
throughout the year. 
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