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Background: Annual seasonal influenza activity in the
northern hemisphere causes a high burden of disease
during the winter months, peaking in the first weeks
of the year. Aim: We describe the 2019/20 influenza
season and the impact of the COVID-19 pandemic on
sentinel surveillance in the World Health Organization
(WHO) European Region. Methods: We analysed weekly
epidemiological and virological influenza data from
sentinel primary care and hospital sources reported
by countries, territories and areas (hereafter coun-
tries) in the European Region. Results: We observed
co-circulation of influenza B/Victoria-lineage, A(H1)
pdmog and A(H3) viruses during the 2019/20 season,
with different dominance patterns observed across the
Region. A higher proportion of patients with influenza
Avirus infection than type B were observed. The influ-
enza activity started in week 47/2019, and influenza
positivity rate was>50% for 2 weeks (05-06/2020)
rather than 5-8 weeks in the previous five seasons.
In many countries a rapid reduction in sentinel reports
and the highest influenza activity was observed in
weeks 09-13/2020. Reporting was reduced from week
14/2020 across the Region coincident with the onset
of widespread circulation of SARS-CoV-2. Conclusions:
Overall, influenza type A viruses dominated; however,
there were varying patterns across the Region, with
dominance of B/Victoria-lineage viruses in a few coun-
tries. The COVID-19 pandemic contributed to an earlier
end of the influenza season and reduced influenza
virus circulation probably owing to restricted health-
care access and public health measures.

Introduction

Influenza viruses cause seasonal epidemics with
high burden and severity, as well as pandemics.
Representing a threat to public health, influenza is one
of the most thoroughly monitored diseases globally
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[1-8]. The World Health Organization Regional Office
for Europe (WHO/Europe) and the European Centre for
Disease Prevention and Control (ECDC) jointly coordi-
nate influenza surveillance in the European Region and
present these data each week on the FluNewsEurope
website [9,10]. The surveillance objectives are: to
collect data to characterise the circulating influenza
viruses, to determine the timing of influenza activity,
to describe the most affected age and risk groups and
the overall severity of disease, and to evaluate inter-
ventions (in particular vaccination) on a subnational,
national, WHO European Region and global level [11,12].
Countries, territories and areas (hereafter referred to
as countries) report syndromic, clinical and virological
influenza surveillance data. These include data from
sentinel sources, where a representative number of pri-
mary care physicians systematically collect respiratory
specimens for laboratory PCR testing from a subset of
patients with either influenza-like illness (ILI) or acute
respiratory infection (ARI) [13-17]. Some countries such
as Norway use consultation data from a database/
register which covers the majority of the population.
Following the 2009 influenza pandemic, the implemen-
tation of hospital-based surveillance was encouraged
to inform national severity assessments [18].

The introduction of the new coronavirus disease
(COVID-19) into Europe in late January 2020 and the
response measures to that pandemic during the north-
ern hemisphere influenza season had unprecedented
effects on both influenza epidemiology and surveil-
lance [19,20]. The aim of this manuscript is to describe
the epidemiology, virology and severity of the 2019/20
influenza season and to assess the impact of the
COVID-19 pandemic on the influenza season and the
routine monitoring systems for influenza in the WHO
European Region. We aim to understand and assess



FIGURE 1

Percentage of sentinel specimens from patients with influenza-like illness or acute respiratory infection testing positive for
influenza viruses per season, by week, European Region, 2014/15-2019/20
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10% line: 10% or higher was used as a threshold to determine the start of seasonal influenza activity; 50% line: 50% or higher was used as

indicator for high influenza activity. Measures taken from [31].

the changes that impact influenza surveillance in order
to inform public health for future actions.

Methods

Data collection

Countries report weekly epidemiological and viro-
logical influenza data to The European Surveillance
System (TESSy) hosted at ECDC. The time period for the
influenza season is between week 40 and week 20 of
the following year. The data snapshot was taken on 15
October 2020, and five previous seasons are included
in the analysis for comparison.

Primary care ILI or ARI surveillance

From a subset of patients with ILI or ARI visiting sen-
tinel outpatient facilities, specimens from the upper
respiratory tract were collected and tested for influ-
enza viruses at national influenza centres or refer-
ence laboratories. The consultation rate for ILI or ARI
was calculated as the number of patients per 100,000

population. The number of specimens that tested posi-
tive in PCR assays (with type and subtype determina-
tion) for influenza virus among the total number of
specimens tested was used to calculate the percent-
age positive. A percentage of 10% positivity or higher
was used as a threshold to determine the start of sea-
sonal influenza activity and a percentage of 50% or
higher as indicator for high influenza activity. Weekly
proportions were calculated for each influenza virus
type and subtype, using as the denominator either
the total number of influenza-positive specimens or
those testing positive for type A or type B viruses. The
vast majority of influenza data on type A viruses only
include haemagglutinin (HA) typing and no information
about the neuraminidase (NA) type. We therefore only
refer to influenza A(H1)pdmog and A(H3) viruses in this
analysis.

Hospital-based surveillance

In the European Region, some countries report case-
based data from hospitalised laboratory-confirmed
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influenza cases (intensive care units (ICU) or wards
other than ICU (non-1CU)), while others, mostly in the
south-eastern part of the Region, perform hospital-
based sentinel surveillance of severe acute respira-
tory infections (SARI) following a predefined syndromic
clinical case definition [21]. A subset of all SARI cases
is tested for influenza and other respiratory viruses.

Eighteen countries in the south-eastern and eastern
part of the Region reported SARI-based hospital data
(these countries are listed in the Supplement) [22].
Fourteen countries reported hospital data on labora-
tory-confirmed influenza cases from ICU and seven
countries from non-ICU wards (countries listed in
the Supplement). We used these data to describe dis-
ease severity by number of hospitalisations and fatali-
ties according to virus type/subtype and age group.

Ethical statement

Ethical approval was not required for this study. Data
collection is conducted as part of the routine surveil-
lance of communicable diseases with each country
being responsible for the data collection according to
national law.

Results

Primary care-based surveillance

The 2019/20 influenza epidemic started in week
47/2019 (Figure 1), when sentinel detections crossed
the 10% positivity threshold and peaked in week
05/2020 (55%). Positivity remained=10% until week
12, for 18 consecutive weeks, with a sharp decline
between weeks 10-13. Seasonal activity was 1 week
shorter than in the previous five seasons (range for
seasons 2014/15 to 2018/19: 19-25 weeks). Positivity
levels above 50% were reached for just two consecu-
tive weeks (05/2020 and 06/2020), while the period of
high influenza activity lasted 5—8 weeks in the previ-
ous five seasons (Figure 1).

Influenza type A virus accounted for 64% (n = 11,471)
and influenza B for 36% (n=6,434) of the 17,905
detections in sentinel specimens from primary care.
The overall number of influenza detections was simi-
lar to previous seasons (2014/15: 16,076; 2015/16:
19,512; 2016/17: 16,445; 2017/18: 22,321; 2018/19:
17,000). During 2019/20, influenza type A virus sub-
types, A(H1)pdmog (34.6%; n=6,195) and A(H3)
(23.9%; n =4,279), and type B virus (35.9%; 6,434)
co-circulated in the Region; 5.6% of the type A viruses
were reported without subtype. Among the 39.4% type
B viruses with lineage determination (2,532/6,434),
the vast majority (99.1%; 2,509) were reported as B/
Victoria. Co-circulation of influenza A(H1)pdmog and
A(H3) viruses was observed in the previous seasons
2018/19, and viruses of the B/Victoria lineage circu-
lated previously in 2015/16 [23]. The pattern of virus
dominance varied across countries with few reporting
influenza type B dominance (Figure 2).
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Hospital-based surveillance

Severe acute respiratory infections

Overall, 38,914 SARI cases were reported from 18 coun-
tries in the 2019/20 season. Of 9,751 patients swabbed
and tested for influenza, 2,917 (29.9%) were positive.
Slightly more influenza type A viruses were detected
than type B (1,633 vs 1,284; 56.0% VS 44.0%), and of
the 1,376 subtyped type A viruses, 61.2% (n = 842)
were influenza A(H1)pdmog and 38.8% (n = 534) A(H3).

Laboratory-confirmed influenza in non-ICU wards

In 2019/20, 7,235 laboratory-confirmed cases of influ-
enza on non-ICU wards were reported by seven coun-
tries (90.6%; n = 6,552 of the cases were reported by
Ireland and Spain). This was less than in the seasons
2017/18 and 2018/19 with 19,480 and 10,148 cases,
respectively (Figure 3). However, it was comparable
to the 7,154 cases in the season 2016/17. Of the 7,233
cases with known age and virus type or subtype/lin-
eage, 15.6% (n=1,129) were o—4 years-old, 11.5%
(n =835) 5-14 vyears-old, 30.9% (n=2,234) 15-64
years-old and 42.0% (n=3,035) were 65 years or
older. Most patients were diagnosed with influenza
virus type A infection and 60.5% (n = 4,373) of them
were reported as not subtyped. Of the 1,708 subtyped
viruses, 58.7% (n = 1,002) were influenza A(H1)pdmog
and 41.3% (n = 706) A(H3).

Five countries reported 334 deaths, and 88.3%
(n = 295) of the deaths were in patients 65 years and
older. Among the fatal cases, 91.6% (n = 306) were
due to influenza A virus infection and 74.6% (97/130)
of the subtyped influenza A viruses were A(H1)pdmog.
Twenty of the 28 reported fatalities due to type B virus
infection were 65 years and above.

Laboratory-confirmed influenza in ICU

In season 2019/20, 4,015 laboratory-confirmed cases,
including 338 fatalities, were reported from ICU in 11
countries. Most cases in ICU (85.8%; 3,444/4,015)
were reported by France, Spain and England. Similar
to non-ICU cases, the numbers were comparable to
season 2016/17 (n=4,114) but lower than in 2017/18
(n=9,725) and 2018/19 (n=7,424; Figure 3). Among all
cases, 90.0% (n=3,615) were due to influenza type A
infection, of which 64.8% (n = 2,344) remained unsub-
typed. Of the 1,271 subtyped viruses, 58.5% (n=744)
were influenza A(H1))pdmog and 41.5% (n=527) were
influenza A(H3). Of 2,200 patients with known age and
type or subtype/lineage, 48.7% (n = 1,072) were 15—64
years-old and 36.8% (n = 810) were 65 years and older.
Of the 338 cases that died in ICU, 52.1% (n = 176) were
65 years and older. Influenza type A virus infection was
reported in 92.6% (n =313); 96 (28.4%) were due to
influenza A(H1)pdmog, 37 (10.9%) to influenza A(H3)
and 180 (53.3%) were reported without a virus subtype.
Influenza type B virus was detected in 25 patients who
died, 12 of whom were 15-64 years-old, nine were aged
65 or older and four were younger than 5 years.



FIGURE 2

Dominant influenza virus types/subtypes, European Region, 2019/20 (n = 17,905)**
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Impact of COVID-19 measures on syndromic
primary care sentinel and hospital-based
surveillance

An analysis of data completeness showed that an
increasing number of countries did not report influ-
enza data from week 12/2020 or 13/2020 onwards
(Supplementary Figures Si- S6). Three countries
stopped reporting consultation data before week
10/2020 (England, Iceland and Kyrgyzstan); seven
stopped reporting between weeks 10/2020 and
15/2020 (Albania, Austria, France, Switzerland,
Uzbekistan, Turkmenistan and Kosovo*). Following the
season peak, several countries had noticeably lower
ARI consultation rates at the end of the season com-
pared with previous years. Similarly, several countries
showed a late season increase in ILI rates with a shiftin
the affected age groups (i.e. Belgium, France, Ireland,
Lithuania, Luxembourg and Norway; Supplementary
Figures S7-S8).

Sentinel virological data reporting was stopped by
nine countries before week 10/2020 (Croatia, Czechia,
England, Greece, Israel, Malta, North Macedonia,
Serbia and Turkey; Supplementary Figure Sg). An addi-
tional 13 stopped reporting between weeks 10/2020
and 15/2020: Albania, Austria, Belarus, Bulgaria,
France, Hungary, Kazakhstan, Kyrgyzstan, Montenegro,
Switzerland, Uzbekistan, Turkmenistan and Kosovo*.
Other countries such as lIreland continued reporting
but did not have a positive sentinel detection after
week 13 because the sentinel GP virological surveil-
lance was disrupted because of COVID-19 and was rein-
stated only in November 2020.

The overall pooled number of tested specimens for the
season was comparable to the five previous seasons
(2014/15: 43,473; 2015/16: 52,682; 2016/17: 47,148;
2017/18: 55,171; 2018/19: 46,234 and 2019/20: 53,828).
However, a more detailed look at the data by country
showed that some stopped sentinel testing for influ-
enza between weeks 6/2020 and 12/2020, while oth-
ers such as the Netherlands maintained their testing
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FIGURE 3

Number of hospitalised laboratory-confirmed influenza cases on non-ICU and ICU wards by week of reporting and type/
subtype, 2019/2020 compared with total number in seasons 2016/17-2018/19 (n = 11,181)
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capacities at comparable levels. In addition, Denmark,
and to a lesser extent Sweden, increased their testing
of sentinel specimens compared with previous seasons
(Figure 4 and Supplementary Figure S10). Denmark
contributed 0—2% of the pooled number of specimens
between weeks 40/2019 and 12/2020, but 20-52%
of the total tested specimens from week 13/2020
onwards. Likewise, Sweden, which typically reported
1-3% of the total samples, increased the number of
tested sentinel specimens between weeks 11/2020 and
15/2020 and contributed 10-25% of the total samples
tested across the Region.

One country stopped SARI reporting before week
10/2020 (Kyrgyzstan) and an additional six stopped
reporting between weeks 10/2020 and 15/2020
(Albania, Belarus, Kosovo*, Montenegro, North
Macedonia and Turkmenistan).

Discussion

In the WHO European Region, the 2019/20 influenza
season started in late November 2019 and peaked in
the first week of February. Mixed circulation of influ-
enza A(H1)pdmog, A(H3) and B/Victoria virus, with
different patterns of dominance, was observed across
the countries. Influenza A(H3) viruses are known to
disproportionately affect persons aged 65 years and
older, while patients infected with influenza A(H1)
pdmog viruses tend to be slightly younger and B/
Victoria viruses are more common in children [24-27].
Most fatal outcomes in hospitalised patients occurred
in elderly people, which was also observed in German
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[28] and French national data [29]. The co-circulation of
both influenza A virus subtypes could have contributed
to the all-cause excess mortality observed between
weeks 01/2020 and 03/2020 in the age group 65 years
and older [30].

In late February, when influenza activity had passed the
peak and begun to decline slowly in the WHO European
Region, the number of COVID-19 cases increased
sharply. The first strict public health measures (e.g.
border closures, lockdowns) were implemented around
week 11/2020 [31]. Movement restrictions and stay-
at-home orders decreased access to routine primary
healthcare and sentinel sites and disrupted diagnostic
capacities. In addition, response efforts led to reor-
ganisation of healthcare access and testing resources,
resulting in decreased syndromic consultation data
and influenza detections. With the onset of community
transmission of COVID-19 during March 2020, changes
in healthcare-seeking behaviour, reducing the swab-
bing of patients presenting with ARI, as well as chal-
lenges with specimen shipment led to reductions in
influenza-related indicators from this period onwards.
We also need to highlight that many countries main-
tained or increased their influenza surveillance activi-
ties throughout the COVID-19 pandemic (until the
present day). Data that were reported indicated that
influenza activity had fallen substantially. Reported
influenza cases became increasingly sparse over the
following months. The introduction of a novel respira-
tory pathogen, severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), resulting in the widespread use



FIGURE 4

Total specimens from influenza sentinel primary care surveillance tested for influenza viruses by week and season,

European Region, seasons 2015/16-2019/20 (n = 53,684)
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of social and physical distancing measures throughout
the Region probably contributed to a sharp reduction
in influenza virus circulation and an abrupt end to the
influenza season. Despite the limited data from senti-
nel systems, additional data on influenza circulation
from non-sentinel sources not displayed in this paper,
showed the same decrease in influenza detections
despite continued testing throughout the spring and
summer, confirming an overall lower influenza circu-
lation following the introduction of COVID-19-related
measures [32]. An analysis of the impact of pandemic
public health measures on influenza circulation in the
Scandinavian countries describes the rapid end of the
influenza epidemic in these countries and the meas-
ures implemented [33]. Similar effects on influenza
surveillance and epidemiology were observed glob-
ally, and influenza detections continued to be at a low
level at least until September 2021 [34,35]. In addition,
the usual seasonal influenza epidemic in the southern
hemisphere was strongly impacted in 2020, with just a
few influenza detections overall [36,37].

In the European Region, many countries have modi-
fied their sentinel and hospital influenza surveillance
systems to also detect SARS-CoV-2, and the concept
of clinical ARI surveillance, which is a broader case
definition than ILI to better cover other respiratory
viruses, may have helped to integrate SARS-CoV-2 in
the virological sentinel surveillance. The ECDC and
WHO/Europe have published interim guidance for the
European Region on how to include SARS-CoV-2 testing
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during the 2020/21 season and suggested to keep the
ARI, ILI and SARI case definitions as in previous sea-
sons [38]. Despite continued high levels of testing,
influenza circulation remained low after week 20/2020
and during the 2020/21 season in the European Region
[32,39]. The ability and value of sentinel surveillance
to include SARS-CoV-2 monitoring in addition to influ-
enza needs to be evaluated. There is much uncertainty
about the timing and level of influenza circulation as
well as the virus subtype or lineage (or even clade) in
future seasons, which is also dependent on the global
SARS-CoV-2 situation, related measures and influenza
vaccine coverage in the population. Guidance for the
upcoming season 2021/22 may need to consider differ-
ent aspects including historical comparability of data,
while being flexible enough to adjust to the situation
and capacities in the countries.

Vaccination remains one of the best interventions to
prevent influenza, and there are renewed efforts to
increase vaccine uptake for eligible groups. Vaccine
coverage data across countries are not available for
the latest seasons; however, coverage rates across
the countries have not reached the 75% target in the
European Union for the older age groups and are gen-
erally lower in the general population until 2016/17;
France for instance reported 47.8% coverage among
people at risk for the season 2020/21 [29,40-42].
Even with similar or slightly higher vaccination rates,
it is very unlikely that vaccination is the factor asso-
ciated with the observations in the 2019/20 season.
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Maintaining influenza surveillance with the collection
and sharing of detailed virus characterisation is instru-
mental in order to support on the global level the selec-
tion of the seasonal influenza vaccine strains for the
coming years.

Conclusions

The 2019/20 influenza season was characterised by
co-circulation of influenza A(H1)pdmog, A(H3) and B/
Victoria viruses, with different pattern of dominance
in the countries across the WHO European Region. The
COVID-19 pandemic impacted influenza epidemiology
and surveillance, in that the 2019/20 influenza epi-
demic ended earlier than the five previous seasons.

*Note

This designation is without prejudice to positions on status,
and is in line with UNSCR 1244/99 and the IC) Opinion on the
Kosovo declaration of independence.

*Erratum

The legend of Figure 2 has been corrected to have light green
labelled ‘A(H3)’ rather than ‘A(H3)pdmo9’ as originally pub-
lished. This change was made on 8 October 2021.

Members of the European Influenza Surveillance Network

Artan Simaku, Iris Hatibi, Monika Redlberger-Fritz, Veronika
Vysotskaya, Natallia Shmialiova, Nathalie Bossuyt, Isabelle
Thomas, Nina Rodié-Vukmir, Amela Dedeié-Ljubovi¢, Neli
Korsun, Antoaneta Minkova, Goranka Petrovié, Irena Tabain,
Martina Havlickova, Helena Jirincova, Jan Kyncl, Lasse Skafte
Vestergaard, Ramona Trebbien, Olga Sadikova, Natalja
Kuznetsova, Niina lkonen, Outi Lyytikdinen, Shirley Masse,
Vincent Enouf, Martine Valette, Irakli Karseladze, Mari
Gavashelidze, Silke Buda, Ralf Diirrwald, Maria Exindari,
Joan O’Donnell, Linda Dunford, Zalman Kaufman, Flavia
Riccardo, Antonino Bella, Smagulova Meiramgul, Usserbayev
Aidar, Otorbaeva Dinagul Satarovna, Ashyralieva Damira
Omurzakovna, Raina Nikiforova, Natalija Zamjatina, Svajiné
Muralyté, Asta Skrickiené, Jackie Maistre Melillo, Tanya
Melillo, Marit M.A. de Lange, Mariétte Hooiveld, Gordana
Kuzmanovska, Dragan Kochinski, Maja Kuzmanovska, Trine
Hessevik Paulsen, Olav Hungnes, Ana Paula Rodrigues,
Raquel Guiomar, Elena Burtseva, Kirill Stolyarov, Elizaveta
Smorodintseva, Dragana Dimitrijevic, Maja Socan, Katarina
Prosenc, Jests Oliva, Concepcién Delgado-Sanz,, Amparo
Larrauri, Mia Brytting, AnnaSara Carnahan, Ana Rita
Gongalves, Emine Avci, Ayse Basak Altas, Alla Mironenko,
Oksana Artemchuk, Iryna Demchyshyna, Mark O’Doherty,
David Irwin

Acknowledgements

We thank all EISN members and ERLI-Net laboratories for
their tireless commitment in collecting and providing high-
quality European influenza surveillance data.

We would like to acknowledge the contribution of Martina
Havlickova, a passionate member of the European Influenza
Surveillance network, who passed away in December 2019.

www.eurosurveillance.org

Caterina Rizzo (NFP- IRCCS Bambino Gesii Children’s
Hospital, Rome, Italy) and Simona Puzelli (Department of
Infectious Diseases, National Institute of Health, Rome,
Italy) supported this work in Italy.

Thanks to the French influenza surveillance network, to
which different institutions contribute (Réseau Sentinelles,
NRC for respiratory infections and Santé publique France).

We are also grateful to the TESSy data managers for their
support and ECDC staff for their critical review.

Funding: ECDC and WHO internal funds.

Disclaimer: The authors alone are responsible for the views
expressed in this article and they do not necessarily repre-
sent the views, decisions or policies of the institutions with
which they are affiliated.

Data are publicly available through www.FluNewsEurope.org
and ECDC.

Conflict of interest

None declared.

Authors’ contributions

CA analysed the data, wrote the first draft and finalised the
manuscript. MS, OM, AM contributed to the data analysis
and manuscript draft. NB, JF, SJO, PP, LP and RP reviewed the
data analysis and approved the final manuscript. Members
of the network provided data, reviewed the analysis and
approved the final manuscript. All authors contributed to
the work, reviewed and approved the manuscript before
submission.

References

1. Nair H, Brooks WA, Katz M, Roca A, Berkley JA, Madhi SA, et
al. Global burden of respiratory infections due to seasonal
influenza in young children: a systematic review and meta-
analysis. Lancet. 2011;378(9807):1917-30. https://doi.
0rg/10.1016/S0140-6736(11)61051-9 PMID: 22078723

2. Fineberg HV. Pandemic preparedness and response-
-lessons from the HiN1 influenza of 2009. N Engl )
Med. 2014;370(14):1335-42. https://doi.org/10.1056/
NEJMra1208802 PMID: 24693893

3. Hurt AC, Chotpitayasunondh T, Cox NJ, Daniels R, Fry AM,
Gubareva LV, et al. Antiviral resistance during the 2009
influenza A HiN1 pandemic: public health, laboratory, and
clinical perspectives. Lancet Infect Dis. 2012;12(3):240-
8. https://doi.org/10.1016/51473-3099(11)70318-8 PMID:
22186145

4. Hayward AC, Fragaszy EB, Bermingham A, Wang L, Copas
A, Edmunds WJ, et al. Comparative community burden and
severity of seasonal and pandemic influenza: results of the
Flu Watch cohort study. Lancet Respir Med. 2014;2(6):445-
54. https://doi.org/10.1016/52213-2600(14)70034-7 PMID:
24717637

5. Nicholson KG, Wood JM, Zambon M. Influenza. Lancet.
2003;362(9397):1733-45. https://doi.org/10.1016/S0140-
6736(03)14854-4 PMID: 14643124

6. Troeger CE, Blacker BF, Khalil IA, Zimsen SRM, Albertson
SB, Abate D, et al. Mortality, morbidity, and hospitalisations
due to influenza lower respiratory tract infections, 2017: an
analysis for the Global Burden of Disease Study 2017. Lancet
Respir Med. 2019;7(1):69-89. https://doi.org/10.1016/52213-
2600(18)30496-X PMID: 30553848

7. Cassini A, Colzani E, Pini A, Mangen M), Plass D, McDonald
SA, et al. Impact of infectious diseases on population health
using incidence-based disability-adjusted life years (DALYs):
results from the Burden of Communicable Diseases in Europe
study, European Union and European Economic Area countries,
2009 to 2013. Euro Surveill. 2018;23(16):17-00454. https://




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454 PMID:
29692315

luliano AD, Roguski KM, Chang HH, Muscatello DJ, Palekar
R, Tempia S, et al. Estimates of global seasonal influenza-
associated respiratory mortality: a modelling study. Lancet.
2018;391(10127):1285-300. https://doi.org/10.1016/So0140-
6736(17)33293-2 PMID: 29248255

European Centre for Disease Prevention and Control
(ECDC). Flu News Europe: weekly influenza updates.
Stockholm: ECDC. [Accessed: 1 Jun 2021]. Available from:
https://www.ecdc.europa.eu/en/seasonal-influenza/
surveillance-and-disease-data/flu-news-europe

Snacken R, Brown C. New developments of influenza
surveillance in Europe. Euro Surveill. 2015;20(4):21020.
https://doi.org/10.2807/ese.20.04.21020-en PMID: 25655056

Aymard M, Valette M, Lina B, Thouvenot D. Surveillance and
impact of influenza in Europe. Groupe Régional d’Observation
de la Grippe and European Influenza Surveillance Scheme.
Vaccine. 1999;17(Suppl 1):S30-41. https://doi.org/10.1016/
S$0264-410X(99)00103-6 PMID: 10471178

World Health Organization (WHO). Influenza - Surveillance and
monitoring. Geneva: WHO. [Accessed: 1 April 2021]. Available
from: https://www.who.int/influenza/surveillance_monitoring/
en

Meerhoff TJ, Meijer A, Paget W), EISS. Methods for sentinel
virological surveillance of influenza in Europe - an 18-country
survey. Euro Surveill. 2004;9(1):34-8. https://doi.org/10.2807/
esm.09.01.00442-en PMID: 14762319

Boon AC, French AM, Fleming DM, Zambon MC. Detection of
influenza a subtypes in community-based surveillance. | Med
Virol. 2001;65(1):163-70. https://doi.org/10.1002/jmv.2016
PMID: 11505459

Snacken R, Lion J, Van Casteren V, Cornelis R, Yane F,
Mombaerts M, et al. Five years of sentinel surveillance of acute
respiratory infections (1985-1990): the benefits of an influenza
early warning system. Eur ) Epidemiol. 1992;8(4):485-90.
https://doi.org/10.1007/BF00146364 PMID: 1397213

Influenza surveillance: Why? Vaccine. 2006;24(44-46):6770-5.
https://doi.org/10.1016/j.vaccine.2006.06.073 PMID: 17167881

Fleming DM, van der Velden J, Paget W|. The evolution of
influenza surveillance in Europe and prospects for the next 10
years. Vaccine. 2003;21(16):1749-53. https://doi.org/10.1016/
S0264-410X(03)00066-5 PMID: 12686088

World Health Organization (WHO). Pandemic influenza

risk management. WHO Interim Guidance 2013.

Geneva: WHO; 2013. Available from: https://www.
who.int/influenza/preparedness/pandemic/GIP_
PandemicinfluenzaRiskManagementinterimGuidance_Jun2013.
pdf

Olsen SJ, Chen MY, Liu YL, Witschi M, Ardoin A, Calba C, et
al. early introduction of severe acute respiratory syndrome
coronavirus 2 into Europe. Emerg Infect Dis. 2020;26(7):1567-
70. https://doi.org/10.3201/eid2607.200359 PMID: 32197059

Spiteri G, Fielding ], Diercke M, Campese C, Enouf V, Gaymard
A, et al. First cases of coronavirus disease 2019 (COVID-19)

in the WHO European Region, 24 January to 21 February

2020. Euro Surveill. 2020;25(9):2000178. https://doi.
0rg/10.2807/1560-7917.ES.2020.25.9.2000178 PMID: 32156327

World Health Organization Regional Office for Europe (WHO/
Europe), European Centre for Disease Prevention and Control
(ECDC). Flu News Europe. Joint ECDC-WHO/Europe weekly
influenza update. System. Geneva, Stockholm: WHO/Europe,
ECDC. [Accessed: 18 Sep 2021]. Available from: http://
flunewseurope.org/System

Meerhoff TJ, Simaku A, Ulginaku D, Torosyan L, Gribkova N,
Shimanovich V, et al. Surveillance for severe acute respiratory
infections (SARI) in hospitals in the WHO European region - an
exploratory analysis of risk factors for a severe outcome in
influenza-positive SARI cases. BMC Infect Dis. 2015;15(1):1.
https://doi.org/10.1186/s12879-014-0722-x PMID: 25567701

Broberg E, Melidou A, Prosenc K, Bragstad K, Hungnes O, WHO
European Region and the European Influenza Surveillance
Network members of the reporting countries. Predominance

of influenza A(H1N1)pdmog virus genetic subclade 6B.1 and
influenza B/Victoria lineage viruses at the start of the 2015/16
influenza season in Europe. Euro Surveill. 2016;21(13):30184.
https://doi.org/10.2807/1560-7917.ES.2016.21.13.30184 PMID:
27074657

Adlhoch C, Broberg E, Beauté J, Snacken R, Bancroft E, Zucs

P, et al. Influenza season 2013/14 has started in Europe

with influenza A(H1)pdmog virus being the most prevalent
subtype. Euro Surveill. 2014;19(4):20686. https://doi.
0rg/10.2807/1560-7917.E52014.19.4.20686 PMID: 24507465
Adlhoch C, Snacken R, Melidou A, lonescu S, Penttinen P,

The European Influenza Surveillance Network. Dominant
influenza A(H3N2) and B/Yamagata virus circulation in EU/

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

EEA, 2016/17 and 2017/18 seasons, respectively. Euro Surveill.
2018;23(13):18-00146. https://doi.org/10.2807/1560-7917.
ES.2018.23.13.18-00146 PMID: 29616611

Jegaskanda S, Laurie KL, Amarasena TH, Winnall WR, Kramski
M, De Rose R, et al. Age-associated cross-reactive antibody-
dependent cellular cytotoxicity toward 2009 pandemic
influenza A virus subtype HiN1. ] Infect Dis. 2013;208(7):1051-
61. https://doi.org/10.1093/infdis/jit294 PMID: 23812238

Barr IG, Vijaykrishna D, Sullivan SG. Differential age
susceptibility to influenza B/Victoria lineage viruses
in the 2015 Australian influenza season. Euro Surveill.
2016;21(4):30118. https://doi.org/10.2807/1560-7917.
ES.2016.21.4.30118 PMID: 26848118

Buda S, Diirrwald R, Biere B, Buchholz U, Tolksdorf K, Schilling
J, et al. Influenza - Wochenbericht, Kalenderwoche 20/2020
(9.5. bis 15.5.2020). [Influenza weekly report, calendar week
20/2000 (9-15 May 2020)]. Berlin: Robert Koch Institut;

2020. German. Available from: https://influenza.rki.de/
Wochenberichte/2019_2020/2020-20.pdf

Santé publique France. Bulletin épidémiologique grippe.

Bilan de la surveillance, saison 2019-2020. [Influenza
epidemiological bulletin. Surveillance report, season 2019/20].
Saint-Maurice cedex: Santé Publique France; 2020. French.
Available from: https://www.santepubliquefrance.fr/maladies-
et-traumatismes/maladies-et-infections-respiratoires/grippe/
documents/bulletin-national/bulletin-epidemiologique-
grippe.-bilan-de-la-surveillance-saison-2019-2020

European monitoring of excess mortality for public health
action (EuroMOMO). Graphs and maps. Pooled number of
deaths by age group. Copenhagen: EuroMOMO. [Accessed:
8 Sep 2021]. Available from: https://www.euromomo.eu/
graphs-and-maps

European Centre for Disease Prevention and Control (ECDC).
Weekly COVID-19 country overview. Stockholm: ECDC.
[Accessed: 8 Sep 2021]. Available from: https://www.ecdc.
europa.eu/en/covid-19/country-overviews

Adlhoch C, Pebody R. What to expect for the influenza
season 2020/21 with the ongoing COVID-19 pandemic in the
World Health Organization European Region. Euro Surveill.
2020;25(42):2001816. https://doi.org/10.2807/1560-7917.
ES.2020.25.42.2001816 PMID: 33094719

Emborg H-D, Carnahan A, Bragstad K, Trebbien R, Brytting
M, Hungnes O, et al. Abrupt termination of the 2019/20
influenza season following preventive measures against
COVID-19 in Denmark, Norway and Sweden. Euro Surveill.
2021;26(22):2001160. https://doi.org/10.2807/1560-7917.
ES.2021.26.22.2001160 PMID: 34085632

World Health Organization (WHO). Influenza update —
377. Geneva: WHO; 2020.Available from: https://www.
who.int/influenza/surveillance_monitoring/updates/
latest_update_GIP_surveillance/en

Jones N. How coronavirus lockdowns stopped flu in its tracks.
Nature. 2020. https://doi.org/10.1038/d41586-020-01538-8
PMID: 32440021

Olsen SJ, Azziz-Baumgartner E, Budd AP, Brammer L, Sullivan
S, Pineda RF, et al. Decreased influenza activity during the
COVID-19 pandemic - United States, Australia, Chile, and South
Africa, 2020. MMWR Morb Mortal Wkly Rep. 2020;69(37):1305-
9. https://doi.org/10.15585/mmwr.mmé6937a6 PMID: 32941415

Sullivan SG, Carlson S, Cheng AC, Chilver MB, Dwyer DE,

Irwin M, et al. Where has all the influenza gone? The impact of
COVID-19 on the circulation of influenza and other respiratory
viruses, Australia, March to September 2020. Euro Surveill.
2020;25(47):2001847. https://doi.org/10.2807/1560-7917.
ES.2020.25.47.2001847 PMID: 33243355

European Centre for Disease Prevention and Control (ECDC),
WHO Regional Office for Europe (WHO/Europe). Operational
considerations for influenza surveillance in the WHO European
Region during COVID-19: interim guidance. Stockholm, Geneva:
ECDC, WHO/Europe; 2020. [Available from: https://www.ecdc.
europa.eu/en/publications-data/operational-considerations-
influenza-surveillance-european-region-during-covid-19

Adlhoch C, Mook P, Lamb F, Ferland L, Melidou A, Amato-Gauci
AJ, et al. Very little influenza in the WHO European Region
during the 2020/21 season, weeks 40 2020 to 8 2021. Euro
Surveill. 2021;26(11):2100221. https://doi.org/10.2807/1560-
7917.ES.2021.26.11.2100221 PMID: 33739256

European Centre for Disease Prevention and Control (ECDC).
Seasonal influenza vaccination and antiviral use in EU/EEA
Member States. Stockholm: ECDC; 2018. Available from:
https://www.ecdc.europa.eu/en/publications-data/seasonal-
influenza-vaccination-antiviral-use-eu-eea-member-states

Wang X, Kulkarni D, Dozier M, Hartnup K, Paget J, Campbell

H, et al. Influenza vaccination strategies for 2020-21 in the
context of COVID-19. ) Glob Health. 2020;10(2):021102. https://
doi.org/10.7189/jogh.10.0201102 PMID: 33312512

www.eurosurveillance.org



42. Morales KF, Brown DW, Dumolard L, Steulet C, Vilajeliu A,
Ropero Alvarez AM, et al. Seasonal influenza vaccination
policies in the 194 WHO Member States: The evolution of
global influenza pandemic preparedness and the challenge of
sustaining equitable vaccine access. Vaccine X. 2021;8:100097.
https://doi.org/10.1016/j.jvacx.2021.100097 PMID: 34041476

License, supplementary material and copyright

This is an open-access article distributed under the terms of
the Creative Commons Attribution (CC BY 4.0) Licence. You
may share and adapt the material, but must give appropriate
credit to the source, provide a link to the licence and indicate
if changes were made.

Any supplementary material referenced in the article can be
found in the online version.

This article is copyright of the authors or their affiliated in-
stitutions, 2021.

www.eurosurveillance.org



