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Since the World Health Organisation declared the COVID-19 

andemic on March 11, 2020, various restrictive measures (e.g., 

rohibition of group gatherings, compulsory use of masks) have 

een introduced globally to limit the dissemination of SARS-CoV- 

, indirectly resulting in a reduced circulation of other respira- 

ory viral pathogens and low incidence of acute respiratory in- 

ections (ARIs) during the cold season [1] . After the wide-scale 

mplementation of vaccination campaigns, easing of the restric- 

ive measures against COVID-19 began worldwide in spring 2021. 

his led to an off-season resurgence of respiratory syncytial virus 

RSV) infections in several countries around the world, including 

he United States, France and Japan [2–4] , most likely as a con- 

equence of the immunologic gap caused by the lack of circulation 

f endemic respiratory viruses in the 2020–2021 winter season [5] . 

s Europe approached the 2021–2022 winter season, we wondered 

hether a more severe resurgence not only of RSV but also of 

ther seasonal viruses would affect Italy. To evaluate this question, 
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e retrospectively analysed the results of 1975 respiratory samples 

nasopharyngeal swabs and aspirates, tracheal aspirates) collected 

rom 1975 paediatric outpatients (0–18 years old) as per routine 

dmission procedure at the Emergency Department of Bambino 

esù Children’s Hospital in Rome between January 2019 and Oc- 

ober 2021. Only children (i) presenting with symptoms of an ARI 

equiring hospitalisation or (ii) < 12 months of age and presenting 

ith respiratory distress, loss of appetite, hyporeactivity or vomit- 

ng were included in the analysis. 

To provide a comprehensive overview of the current ARI epi- 

emiology, our analysis was not limited to RSV but included sev- 

ral other common viral pathogens, identified by multiplex Re- 

erse transcriptase-polymerase chain reaction (RT-PCR) assays. The 

llplex Respiratory Panel Assays (Seegene, Seoul, South Korea) was 

sed to test the majority of samples collected between January 

019 and October 2021 (n = 1235); the BioFire FilmArray Respi- 

atory Panel: bioMérieux Clinical Diagnostics, Salt Lake City, Utah, 

nited States 2.1 was used to test the remaining 740 samples col- 

ected between May 2021 and October 2021. Because the two as- 

ays slightly differ in the targets analysed, we focused on the 13 

iruses included in both ( Fig. 1 ). 
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Fig. 1. Number of different viral pathogens detected in (a) January–December 2019, (b) January–December 2020 and (c) January–October 2021. The pink area highlights the 

three periods of five months (May–September) with the highest temperature, and the white area highlights the months with the lowest temperature (January–April and 

October–December). Between April 2020 and April 2021, the number of tests was lower than in the other periods due to the limited number of outpatients admissions with 

the clinical characteristics described in the text. Note the different scale of the y axis in (c) compared to (a) and (b) 
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Weekly ARI cases were analysed in the period 1 January–31 Oc- 

ober 2021 ( Fig. 1 C) and compared with 1 January 1–31 December 

020 ( Fig. 1 B) and 1 January –31 December 2019 ( Fig. 1 A) as ref-

rences. 

Our analysis revealed an extensive epidemic of paediatric ARIs 

n 2021 ( Fig. 1 C) that started in June, with a first peak of cases in

uly, and reached the maximum in October 2021. 

This epidemic is anomalous in terms of timing and aetiology. 

s shown in the analysis of 2019’s ARI outbreaks ( Fig. 1 A), seasonal

iruses stop circulating in May and are nearly absent from June un- 

il October. When comparing the relative frequencies of viral isola- 

ions in October 2021 vs. October 2019, RSV was much more fre- 

uently identified among patients with the abovementioned clini- 

al characteristics: 104 cases (34% of the total) in October 2021 vs. 

nly 3 in the same month in 2019 (10.7% of the total; P = 0.012).

he parainfluenza viruses (72 cases in 2021, 23% of the total, vs. 

nly 1 case in 2019; P = 0.015) and rhinoviruses/enteroviruses (223 

ases in 2021 vs. only 26 in 2019; P = 0.019) followed the same

rend. 

Of note, there were two viruses co-present in about 30% of all 

ositive cases and three in 7%, highlighting the increased circula- 
ion of these viruses in 2021. f

224 
Our results point towards a striking and out-of-season resur- 

ence of common respiratory viruses, as well as an anomalous and 

apid increase in severe RSV infections, most likely associated with 

he easing of COVID-19 restrictions (22 April 2021). Indeed, only 75 

RIs were detected in 167 children tested in the period from April 

020 to April 2021, which corresponded to the duration of SARS- 

oV-2 restrictions in Italy. In addition, the classic winter surge of 

easonal infections was missing ( Fig. 1 B). 

In summary, other respiratory viruses, and not SARS-CoV-2, 

roved to be the predominant cause of the ongoing epidemic out- 

reak, as the latter was detected in very few cases (about 2%; 12 

f 604) between May and October 2021 (data not shown). 

Finally, exceptional circulation of non–SARS-CoV-2 viruses can 

e foreseen in the upcoming winter season without compulsory 

asking and social distancing and with widening SARS-CoV-2 vac- 

ination coverage; these viruses will probably be the main cause of 

espiratory symptoms in the paediatric population. Our results can 

rovide the epidemiologic background needed to ensure effective 

pidemiologic surveillance and preventive measures (i.e., adequate 

nfluenza vaccination campaign) to avoid further anomalous out- 

reaks and to rationalize the use of molecular and antigenic tests 
or SARS-CoV-2. 
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