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Abstract

Background Influenza surveillance aims to determine onset, duration and intensity of the seasonal Influence-like
lliness (ILI); data collection begins in the week 42 of a year and ends in the week 17 of the following year. In this
observational study, we report the experience of a tertiary care children hospital in Rome about Influenza viruses
circulation during the calendar year 2022 (January-December) in comparison with the previous five years (2017-
2021), with a special focus on the weeks 18-41, usually not under surveillance.

Methods This retrospective study involved 36782 respiratory samples referred to 21354 patients (pts), median
age 2.63 years, admitted with respiratory symptoms at Bambino Gesu Children’s Hospital in the years 2017-2022.
Respiratory viruses were detected by molecular Allplex™ Respiratory Panel Assays (Seegene, Korea).

Results Regarding the pre pandemic years, 2017-2019, distribution of Flu positive patients focused in the first weeks
of the year (weeks 1-17). During the pandemic period, Flu was not detected. In 2022, 239 Flu viruses were identified:
37 FluA (weeks 1-17), 29 FIuA (weeks 18-41) and 168 FIuA and 5 FluB (weeks 42-52). For the year 2022, during the
non-epidemic period, the number of Flu viruses detected corresponded to 12.1% of total Flu detected, respect to
0-1.7% for the previous five years (p < 0.001).

Conclusions When compared with pre SARS-CoV-2 pandemic years, our data show a significant increase in Influenza
cases during weeks 18-41/2022 and reveal an unexpected summer circulation of these viruses: just weeks 26-30
showed to be influenza virus free. A national year-round Flu surveillance could be useful to understand if changing in
influenza epidemiology is transitional or likely to persist in the following years.
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Background

Influenza (Flu) is an acute respiratory infection caused
by influenza viruses. It is a seasonal disease that, in the
northern hemisphere, occurs during the winter period
[1].

In humans it is carried on mainly by Influenza A,
responsible both of pandemic and epidemic, and B
viruses, responsible of epidemic [2].

Since 1952, global influenza surveillance has been con-
ducted through WHO’s Global Influenza Surveillance
and Response System (GISRS) by National Influenza
Centers (NICs) [3]. Italian NIC is the “Istituto Superiore
di Sanita (ISS)” that, with the contribution of the Minis-
try of Health, coordinates the national influenza surveil-
lance net (InfluNet). Data collection on Influenza-like
illness (ILI) begins in the week 42 of a year and ends in
the week 17 of the following year (Flu season). Surveil-
lance aims to determine the onset, duration and intensity
of the seasonal epidemic (Epidemiological Surveillance)
and to monitor the circulation of different types and sub-
types of influenza viruses (Virological Surveillance) [4].

In the last decade, in Italy the greater number of Influ-
enza-like syndromes was reported in the first weeks of
each year. The only exception was the 2009-2010 season
in which the FluA HIN1 virus pandemic moved up the
incidence peak to the end of 2009, 45-46 weeks. During
the first year of SARS-CoV-2 pandemic (overlapping with
the 2020-2021 Flu season), ILIs were not reported and
only in the following season (2021-2022) their incidence
had a weak increase [5].

As known, one of SARS-CoV-2 pandemic conse-
quences was the disappearance of respiratory viruses,
with the only exception of Rhinoviruses [6—8]. During
the year 2022, respiratory viruses came back and, with
them, Influenza viruses [9].

In this observational study, we report the experience
of a tertiary care children hospital in Rome about Influ-
enza viruses circulation during the calendar year 2022
(January-December) in comparison with the previous
five years (2017-2021), with a special focus on the weeks
18-41, usually not under surveillance.

Methods

This is a retrospective analysis of patients admitted for
suspected ILI at Bambino Gesu Children’s Hospital in
Rome from 1st January 2017 to 31st December 2022.
The study involved a total of 36782 respiratory samples,
referred to 21354 patients, processed with a multiplex
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respiratory viruses assay, including Influenza A (subtype
HI1N1-pdm 2009, H3N2) and B viruses.

For each nasopharyngeal swab/aspirate collected,
immediately or after storage at —80 °C, identification of
respiratory viruses was carried on by the multiplex one-
step RT-PCR assay “Allplex Respiratory Panel Assays”
on All-in-One Platform (Seegene, Korea). Nucleic acids
were extracted using the STARMag Universal Cartridge
kit (Seegene, Korea) on the automated Starlet platform
and Real time PCR was performed on CFX96 (Bio Rad
Laboratories). An internal control was included in each
sample to check both extraction efficiency and PCR inhi-
bition. In every run, a negative control, to monitor carry-
over contamination, and a positive control, to check PCR
reaction, were included. The results were analyzed auto-
matically using Seegene software (Seegene Viewer V2.0).

According to datasheet indications for results interpre-
tation, samples with a Cycle threshold (Ct) <42 were con-
sidered positive; samples without amplification or with a
Ct>42 were considered negative.

The whole workflow was performed according to man-
ufacturer’s instructions.

When more than one positive test was available for a
patient during the same clinical episode, only the first
sample was included for the analysis.

Fisher’s exact test was used to analyze categorical vari-
ables. Statistical analyses were carried out using SPSS
19.0 (SPSS Inc., Chicago, IL, USA) and a p value of <0.05
was considered to be statistically significant. Fisher’s
exact test and Chi-squared test for trend were used to
estimate significant changes among different years.

Since this is a retrospective observational study, results
were collected in a completely anonymous and aggregate
form, therefore the acquisition of consent as indicated by
the Privacy Guarantor is not expected.

Results

In the time interval under investigation 36782 respiratory
samples, referred to 21354 patients (pts), median age 2.63
years (IQR: 0.57-7.84), were analyzed. (Table 1)”

From January to December 2022, were collected 6350
respiratory samples from 3427 patients (pts), median age
3.71 years (IQR: 0.99-9.12 IQR).

Among these, 237 respiratory samples referred to 237
patients (median age 4.4 years, IQR: 1.5-10.0) resulted
positive for Influenza (Flu) viruses: 232 FluA, 3 FluB, 2
FluA plus FluB.

Table 1 Distribution of the study population (requests/samples, patients, median age) over the 6 years. IQR: Interquartile Range

Year 2017 2018 2019 2020 2021 2022 Total
Number of Requests/sample 5386 6697 7435 5777 5137 6350 36782
Number of Patients 3444 4044 4183 3422 2834 3427 21354
Median age yrs (IQR I-1l) 1.73(0.32-6.35) 1.95(044-6.44) 245 (048-7.08) 3.41(0.77-9.62) 2.85(0.75-8.61) 3.71(0.99-9.12) 2.63(0.57-7.84)
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Fig. 1 Trend of respiratory viruses requests (6350) and Influenza viruses detections (239) over the year 2022, including influenza virus type/subtype

Table 2 Distribution of FluA and B positivities over the 6 years

Year 2017 2018 2019 2020 2021 2022
Requests 5386 6697 7435 5777 5137 6350
FIUA positive (%) 231 (4.3) 198 (3.0) 287 (3.9) 193 (3.3) 2(0.04) 234(3.7)
FluB positive (%) 48 (0.9 127 (1.9) 9(0.1) 187 (3.2) 0 5(0.1)
Flu positive* (%) 279(5.2) 325(4.9) 296 (4.0) 380 (6.5) 2(0.04) 239(3.8)
Flu positive pts 278 322 296 377 2 237

* FluA and FluB positivities were considered separately, so the number of influenza viruses detected (Flu positive) does not always correspond to the positive

patients (Flu positive pts), due to cases of FIuA plus FluB co-infection

Requests for suspected ILI and Flu positivities over the
year 2022 are represented in Fig. 1.

FluA and FluB positivities were considered separately,
so the number of influenza viruses detected (239) does
not correspond to the positive patients (237), due to FluA
plus FluB co-infection.

Circulation was further analyzed grouping requests and
positive results according to the age of patients, range of
age chosen were <2 years, 2-5.99 years, 6-17.99 years and
>=18 years. No significant differences were noted since,
in each group, positive samples/patients accounted for
about 3—-4% of requests.

Referring to the influenza season, 37 FluA viruses
were detected in the weeks 2022, 1-17 (2021-2022 sea-
son), and 168 FluA and 5 FluB viruses were detected in
the weeks 2022, 42-52 (2022-2023 season), accounting
for 15.5% and 70.3% of total Flu viruses detected dur-
ing the year 2022, respectively. FluB virus was detected
starting from the week 2022, 47. During the period 2nd
May —16th October 2022 (weeks 2022, 18-41) 29 FluA
viruses were also detected (12.1% of total Flu detected).
Influenza viruses were not detected from 24th June to 1st
August (weeks 2022, 26-30).

Regarding the whole study period, 2017-2022, distri-
bution of Flu positive patients is shown in Table 2.

Focusing on non-epidemic weeks (18-41), we have
investigated the number of requests received for sus-
pected ILI and the related Flu circulation for the six
years. Results are reported in Table 3.

For the years 2017-2021, in these weeks, the num-
ber of requests for suspected ILI ranged from 30.6 to
39.6%, with a nearly absent Flu circulation (0-1.7% of Flu
positive patients). In the same period of the year 2022,
requests were 39.4% of total and Flu positive patients
were 12.1%.

In 2022, a significant increase of prevalence of Flu posi-
tive cases was observed when compared with each previ-
ous year (p<0.001).

Graphical distribution of respiratory viruses requests
and Influenza viruses detections for each year of the
study period is reported in Fig. 2.

Discussion

For what concerns the epidemiology of the last six Flu
seasons, our data are globally consistent with those
reported in the National Epidemiological Report. For the
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Table 3 Report of annual requests and FIuA and B positivities with a focus in the weeks 18-41

Year 2017 2018 2019 2020 2021 2022
Requests for year 5386 6697 7435 5777 5137 6350

Flu positive for year 279 325 296 380 2 239
Requests weeks 18-41 (%) 1785 (33.1%) 2603 (38.9%) 2519 (33.8%) 1767 (30.6%) 2032 (39.6%) 2502 (39.4%)
FIUA pos weeks 18-41 (week) 147 3(18) 2(18,19) 0 0 29 (Fig. 1)
FluB pos weeks 18-41 (week) 141 2(41) 3(19,38,40) 0 0 0

Flu positive weeks 18-41 (%) 2 (0.7%) 5(1.5%) 5(1.7%) 0 0 29 (12.1%)
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2017-18 season the ILI peak is reported in the second
week of 2018, with an incidence level of about 15 cases
per 1000 assisted. Both in the 2018-2019 and 2019-2020
seasons, it occurred approximately in the fifth week,
with an incidence of about 14 and 13 cases per 1000
assisted, respectively. The incidence between 2020 and
2021 was almost zero, because the use of facial masks
and lockdown, introduced for SARS-CoV-2 pandemic,
reduced circulation of all those pathogens with airborne
and droplet transmission. In the 2021-2022 season, two
slight ILI peaks occurred approximately in the 52nd week
of 2021 and in the 13th week of 2022, with an incidence
of about 5 cases per 1000 assisted [5]. For the 2022-2023
season a peak in the 48th week of 2022 with an incidence
of 16 cases per 1000 assisted [9] was reported, which
indicates that the flu season began extremely earlier than
previous years.

Aim of this study was to evaluate what happened in the
period out of influenza virus circulation (weeks 18—41),
normally not investigated by InfluNet.

For the years 2017-2021, in the non-epidemic weeks,
we can appreciate a significant number of requests for
suspected ILI (33-39%) each year and, as expected,
a clear reduction of Flu circulation. The few positive
patients were detected close to the end or the begin-
ning of the previous or following flu epidemic season,
respectively. Unexpectedly this was not observed for the
year 2022, in which, in spite of a comparable number of
requests (39%), the rate of influenza diagnosis was 12.2%
(29 pts, p<0.001) of total Flu positive patients detected
(237 pts) over the year. In our population the first case of
Influenza virus was detected even on August (week 31)
and it was referred to Flu A (H3N2).

As reported in the National Virological Report for the
year 2022 [10], our results confirm the prevalence of FluA
(H3N2) (220/239 Flu viruses detected, 92%). Genetic
characterization of FluA (H3N2) viruses circulating dur-
ing the weak peak occurred in the weeks 2022, 10-16,
presented a new phylogenetic makeup of their hemagglu-
tinin respect to the 2021-2022 vaccine strain [11].

Influenza molecular surveillance plays a critical role
to timely assess vaccine effectiveness and detect novel
strains with potential impact on public health. Further
analysis will be performed to obtain the genetic charac-
terization of the strains circulating both in the non-epi-
demic period and in the weeks of the 2022-2023 season.

From an epidemiological point of view, our results
about a Flu summer circulation are in agreement with
those reported in a recent paper by Mellou K., in which
an unusual out-of-season influenza activity in the sum-
mer of 2022 in Greek islands has been described [12].

Moreover, it is known that, in tropical climates, influ-
enza viruses circulate throughout the year and no distinct
seasonal patterns can be observed [13]. Thus, climate
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changes could be another factor to consider, assuming a
stable change in flu seasonality.

Conclusions

The main evidence emerging from this study was the
unexpected circulation of influenza virus in the summer
period of the year 2022. Surprisingly, only weeks 2022,
26-30, showed to be influenza virus free.

The debate remains open: did SARS-CoV-2 pandemic
really change the influenza epidemiology, did we just
describe a transitional phase after the absence of respira-
tory viruses in which they are resuming their usual place
or did climate change definitively modify flu circulation?

A year-round flu surveillance could be useful to start
having information to answer these questions.

List of Abbreviations

cT Cycle threshold

Flu Influenza

ILI Influenza-like lliness
IQR  Interquartile Range
Pts Patients

Yrs Years

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513052-023-01519-3.

[ Supplementary Material 1 J

Acknowledgements
Not applicable.

Authors’ contributions

SR and LColtella conceptualization of the study, analysis and interpretation

of data, writing and editing of the manuscript. GL and VCDM support data
analysis and writing. VCDM and LColagrossi support statistical analysis.
LColagrossi and LG support writing. EG perform of tests. MCDA and CR
support writing and editing. SC clinical assessment. AV and CFP review and
editing. MR supervision. All authors read and approved the fnal version of the
manuscript.

Funding

This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors. This work was supported by the
Italian Ministry of Health with “Current Research funds”

Data Availability

The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Not applicable, since this is a retrospective observational study and results are

collected in a completely anonymous and aggregate form.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 28 July 2023 / Accepted: 27 August 2023


https://doi.org/10.1186/s13052-023-01519-3
https://doi.org/10.1186/s13052-023-01519-3

Ranno et al. Italian Journal of Pediatrics

(2023) 49:121

Published online: 13 September 2023

References

1.

Krammer F, Smith GJD, Fouchier RAM, Peiris M, Kedzierska K, Doherty PC,
Palese P, Shaw ML, Treanor J, Webster RG, Garcia-Sastre A, Influenza. Nat Rev
Dis Primers. 2018;4(1):3. https://doi.org/10.1038/541572-018-0002-y. PMID:
29955068; PMCID: PMC7097467.

Javanian M, Barary M, Ghebrehewet S, Koppolu V, Vasigala V, Ebrahimpour

S. A brief review of influenza virus infection. J Med Virol. 2021;93(8):4638-46.

https://doi.org/10.1002/jmv.26990. Epub 2021 Apr 14. PMID: 33792930.
WHO. : Global Influenza Surveillance and Response System. https://www.
who.int/initiatives/global-influenza-surveillance-and-response-system.
ISS. : EpiCentro-InfluNet. https://www.epicentro.iss.it/influenza/influnet.
ISS. : EpiCentro-FluNews. https://www.epicentro.iss.it/influenza/
FluNewsArchivio.

Uhteg K, Amadi A, Forman M, Mostafa HH. Circulation of Non-SARS-
CoV-2 respiratory pathogens and coinfection with SARS-CoV-2 amid the
COVID-19 pandemic. Open Forum Infect Dis. 2021,9(3):0fab618. https://doi.
0rg/10.1093/ofid/ofab618. PMID: 35211632; PMCID: PMC8863080.
Mattana G, Albitar-Nehme S, Cento V, Colagrossi L, Piccioni L, Raponi

M, Raucci U, Vittucci AC, Reale A, Villani A, Bernaschi P, Perno CF. Back

to the future (of common respiratory viruses). J Glob Antimicrob Resist.
2022;28:223-5. Epub 2022 Jan 21. PMID: 35074567; PMCID: PMC8779783.
Ciofi Degli Atti M, Rizzo C, D'’Amore C, Rava L, Reale A, Barbieri MA,
Bernaschi P, Russo C, Villani A, Perno CF, Raponi M. Acute respiratory

Page 6 of 6

infection emergency access in a tertiary care children hospital in Italy,

prior and after the SARS-CoV-2 emergence. Influenza Other Respir Viruses.
2023;17(3):213102. https://doi.org/10.1111/irv.13102. PMID: 36950039;
PMCID: PMC10026100.

InfluNet E. Report n°12, 2023.

InfluNet V. Report n°12, 2023.

Galli C, Pellegrinelli L, Giardina F, Ferrari G, Renteria SCU, Novazzi F, Masi E,
Pagani E, Piccirilli G, Mauro MV, Binda S, Corvaro B, Tiberio C, Lalle E, Maggi F,
Russo C, Ranno S, Vian E, Pariani E, Baldanti F, Piralla AAMCLI-GLIViRe working
group. On the lookout for influenza viruses in Italy during the 2021-2022
season: along came a(H3N2) viruses with a new phylogenetic makeup of
their hemagglutinin. Virus Res. 2022;324:199033. https://doi.org/10.1016/j.
virusres.2022.199033. Epub ahead of print. PMID: 36581046.

Mellou K, Tryfinopoulou K, Emmanouil M, Gkolfinopoulou K, Sapounas S,
Evangelidou M, Moulopoulou P, Miaoulis E, Angelakis E, Sourvinos G, Zaoutis
T, Paraskevis D. Influenza transmission during COVID-19 measures downscal-
ing in Greece, August 2022: evidence for the need of continuous integrated
surveillance of respiratory viruses. Euro Surveill. 2023,28(28):2200754. PMID:
37440348; PMCID: PMC10347892.

Neumann G, Kawaoka Y. Seasonality of influenza and other respiratory
viruses. EMBO Mol Med. 2022;14(4):e15352. https://doi.org/10.15252/
emmm.202115352. Epub 2022 Feb 14. PMID: 35157360; PMCID:
PM(C8988196.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1038/s41572-018-0002-y
https://doi.org/10.1002/jmv.26990
https://www.who.int/initiatives/global-influenza-surveillance-and-response-system
https://www.who.int/initiatives/global-influenza-surveillance-and-response-system
https://www.epicentro.iss.it/influenza/influnet
https://www.epicentro.iss.it/influenza/FluNewsArchivio
https://www.epicentro.iss.it/influenza/FluNewsArchivio
https://doi.org/10.1093/ofid/ofab618
https://doi.org/10.1093/ofid/ofab618
https://doi.org/10.1111/irv.13102
https://doi.org/10.1016/j.virusres.2022.199033
https://doi.org/10.1016/j.virusres.2022.199033
https://doi.org/10.15252/emmm.202115352
https://doi.org/10.15252/emmm.202115352

	﻿Influenza viruses circulation in a tertiary care children hospital in Rome: a comparison between 2022 and the previous 5 years
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


