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ABSTRACT

Introduction A global reduction in influenza virus activity
during the COVID-19 pandemic has been observed,
including in the Eastern Mediterranean Region (EMR).
However, these changes have not been thoroughly
evaluated scientifically in the EMR.

Objective We aim to present data on seasonal influenza
activity during the pre-pandemic period (2016—-2019) and
compare it to the pandemic period (2020-2021) in EM
countries.

Methods Epidemiological and virological influenza
surveillance data were retrieved from both WHO FluNet and
EMFLU networks. Four pre-pandemic analytical periods
were used in the comparative analysis. We compiled and
calculated weekly aggregated epidemiological data on the
number of enrolled patients, number of tested specimens
and number of positive influenza specimens.

Results 19 out of the 22 countries of the EMR have
functioning sentinel influenza surveillance systems, and
these countries report the influenza data to WHO through
FluNet and EMFLU. The number of enrolled patients and
tested specimens increased gradually from 51 384 and

50 672, respectively, in 2016—-2017 analytical period to
194049 enrolled patients and 124 697 tested specimens
in 2019-2020. A decrease has been witnessed in both
enrolled patients and tested specimens in 2020-2021
‘pandemic period’ (166 576 and 44 764, respectively). By
comparing influenza activity of analytical period 2020-
2021 with that of 2016—2019 analytical periods, we found
that there has been a decrease in influenza positivity rate
in the EMR by 89%.

Conclusion The implementation of non-pharmaceutical
interventions to control the COVID-19 pandemic may have
also impacted the spread of influenza viruses. The low
circulation of influenza viruses during 2020-2021 and the
associated potential immunity gap may result in increased
transmission and severity of post-pandemic influenza
seasons. This necessitates high vigilance to continuous
data and virus sharing to monitor circulating viruses in a
timely fashion to reduce the intensity and severity of future
influenza epidemics.

INTRODUCTION
The influenza season in the Eastern Medi-
terranean Region (EMR) spans on average

WHAT IS ALREADY KNOWN ON THIS TOPIC

= A decline in influenza virus activity during COVID-19
pandemic has been observed globally including in
the Eastern Mediterranean Region (EMR), however,
it has not been well described and characterised in
the latter.

= In our study, we aim to present data on seasonal
influenza activity during the pre-pandemic period
(2016-2019) and compare it to the pandemic pe-
riod (2020-2021) in countries of the EMR, through
highlighting a number of factors that might be asso-
ciated to this decline.

WHAT THIS STUDY ADDS

= After analysing influenza data in the EMR countries,
similar decrease in influenza activity was observed,
matching the decrease witnessed globally.

= Interventions aimed against SARS-CoV-2 transmis-
sion may be the reason for the low influenza activity
witnessed globally as well as in EMR.

= Despite that the observed reduction in influenza
activity during the pandemic is likely due to the
spill-over effect of non-pharmaceutical intervention
as explained in literature, we cannot exclude the
disruption that occurred to sentinel surveillance sys-
tems in EMR, deeming these systems are dysfunc-
tional in many countries, in explaining the decrease
in enrolled patients and tested specimens observed
during the pandemic.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE AND/OR POLICY

= COVID-19 has proven that pandemics can result
from non-influenza viral origin, hence necessitating
the call for resilient and more comprehensive sur-
veillance systems to be able to detect any emerging
pathogen X in the future.

= Our study highlights the need to enhance, more than
ever, the well-established infrastructure of sentinel
influenza surveillance systems, promoting the inte-
gration of SARS-CoV-2 and other respiratory patho-
gens of epidemic and pandemic potential.

= Good quality data emerging from these structured
systems, not to mention the data being shared on
timely manner, is key to steering policy measures by
adopting robust preventive and response measures.
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from week 36 until week 18 (early September of current
year until early May of following year), with minor differ-
ences in the timing of the onset and end of the season
between countries as well as the number of influenza
peak activity observed during the same year; the latter
especially in tropical and equatorial countries."™ In the
seasons preceding the coronavirus disease 2019 (COVID-
19) pandemic, from seasons 2016,/2017 until 2019,/2020,
countries of the EMR reported to the WHO a total of
381756 specimens tested for influenza virus of which
83940 (22%) tested positive.' * EMR comprises 22 coun-
tries spanning different influenza transmission zones
(online supplemental map).

The severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) was first identified in China during
the 2019-2020 northern hemisphere influenza season,
following which an early decline in the influenza virus
activity was observed globally.” The decrease in influ-
enza activity during COVID-19 pandemic varied among
regions.” In several countries, there was either no
observed influenza seasonal activity or few reported cases
from several countries.” In Western Africa, however,
influenza activity was detected during the second half of
2020." In addition to influenza virus, low activity of other
respiratory viruses has been reported in several coun-
tries.® For instance, in the USA, seasonal activity for influ-
enza viruses, respiratory syncytial virus, seasonal human
coronaviruses, parainfluenza viruses and human metap-
neumovirus have been suppressed during the pandemic
period.” The decline in influenza and other respiratory
viruses’ circulation has been attributed mainly to infec-
tion prevention and control (IPC) measures as well as
non-pharmaceutical interventions (NPIs) implemented
to mitigate the spread and impact of SARS-CoV-2.*?

A decline in influenza virus activity has also been
observed in the WHO EMR, but it has not been well
described and characterised. Therefore, in this study, we
will present data on seasonal influenza activity during the
pre-pandemic period (2016-2019) and compare it to the
pandemic period (2020-2021) in countries of the EMR.

METHODS

Epidemiological data

Functioning sentinel influenza surveillance systems were
present in 19 out of the 22 countries of the EMR, and these
countries report the influenza data to WHO through FluNet
and EMFLU (global and regional influenza surveillance plat-
forms, respectively). We analysed influenza data reported by
EM countries to both FluNet and EMFLU from week 27 of
year 2016 to week 33 of year 2021. We extracted data on the
weekly aggregated number of enrolled patients, number of
total tested specimens, number of positive influenza speci-
mens and number of positive influenza A and influenza B
specimens. Influenza activity from the pandemic period
(2020/2021) is described and data from four previous
seasons were used for comparison. On an yearly basis,
Member States of each WHO region is assessed on their

reporting status, consistency in reporting and timeliness
(weekly reporting of both virological and epidemiological
data).

Because peak activity of influenza virus in the EMR is
in winter season, the results of the analysis were reported
over a ‘6 months shifted year’ (ie, week 27 of the current
year to week 26 of the following year which is from early
July of the current year until late June of the following
year). The selected analytical period includes the start
and the end of the four pre-COVID-19 pandemic influ-
enza seasons included in the study. The start and the end
of the four pre-COVID-19 pandemic influenza seasons
included in the study were assessed, using the Pandemic
Influenza Severity Assessment (PISA) guideline, by first
computing an epidemic threshold defined as the median
value of the weekly influenza percentage positive for the
four pre-COVID pandemic influenza seasons. For each
of the four influenza seasons the first and last week with
weekly percentage positive above the epidemic threshold
were considered as the weeks in which the influenza
season started and ended, respectively. In the EMR the
influenza season started on average on week 36 (early
September) (range across the four seasons: week 33 to
week 40 which is from mid-August until early October)
and ended on average on week 18 (early May) of the
following year (range across the four seasons: week 10 to
week 26 which is early March until the end of June).

In EMFLU, influenza data are collected from countries
by using one of the following ways: case-based data entered
online from sentinel sites or collected data by Ministry of
Health teams from sentinel sites in Excel template and
uploaded to the EMFLU by using the import function, or
aggregated data by age and sex entered online or sent to
the regional office to be uploaded to EMFLU. Standardised
aggregated age groups are as follows: <2 years, 2 to <b years,
5 to <15 years, 15 to <50 years, 50 to <65 years and 65 years
and above.

Virological data

Countries of the EMR regularly report the virological data
on FluNet and EMFLU networks. Capacity to perform
molecular testing (RT-PCR) is available in 21 out of the 22
countries in the EMR, while genetic characterisation is done
by countries of the EMR with varying laboratory capacities.
There are 18 National Influenza Centres (NICs) and 3
National Influenza Laboratories in the EMR, and these labo-
ratories are coordinating their work closely with EM WHO
Laboratory team. The following data sets are reported on a
weekly basis: total number of influenza types (A and B); total
number of influenza A subtypes (A (H3)), HINI pdmo9, A
(H5), (influenza A not subtyped)); total number of influ-
enza B lineages (Victoria and Yamagata) and influenza B
lineage not determined.

RESULTS
In 2016, there were 15 countries in the EMR with func-
tional sentinel influenza surveillance system reporting to
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Table 1 Number of countries with functional sentinel
influenza surveillance system and number of countries
reporting positive influenza cases by year, EM countries,
2016-2021 (up to week 33)

No of EM countries with
functional sentinel influenza
surveillance system

No of EM countries
reporting positive
influenza cases

2016 15 14
2017 18 18
2018 18 18
2019 19 19
2020 19 18
2021 17 11

EM, Eastern Mediterranean.

EMFLU /FluNet. This number increased to 19 countries
in 2019 and 2020. In 2021 (up to week 33), only 17 coun-
tries in the EMR had activated sentinel influenza systems.
Fourteen countries in the EMR reported positive influ-
enza cases in 2016. This number increased to 18 in 2017
and 2018 and to 19 in 2019, to decrease again to 18 in
2020 and then to only 11 countries in 2021 up to week
33 (table 1).

The number of enrolled patients and tested specimens
increased gradually from 51384 and 50672, respec-
tively, in 2016-2017 analytical period to 194049 enrolled
patients and 124697 tested specimens in 2019-2020. A
decrease has been witnessed in both enrolled patients
and tested specimens in 2020-2021 ‘pandemic period’
(166576 and 44764, respectively). In 2021-2022 (up to
week 33) analytical period, only 2740 patients enrolled
and only 1980 specimens have been tested in the EMR
(figure 1).

The total number of tested specimens increased gradu-
ally from 2016 to 2017 until 2019-2020 analytical periods,
testing 6061 tested specimens in week 49 of that period,
the highest number in the past four analytical periods.
The total number of tested specimens started to decrease
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starting week 14 in the year 2020 and remained below
1000 tested specimens per week until week 46 in the year
2020. Finally, the total number of tested specimens in
2020-2021 analytical period exceeded 1000 specimen
per week from week 47 in the year 2020 to decrease
again to 119 tested specimens in week 33 of the year
2021. However, per cent specimen influenza positivity is
showing an increasing trend since week 15 of 2020-2021
analytical period (figure 2).

In 2016-2017 analytical period, a peak in per cent
influenza positivity was observed in week 48 of the year
2016 (30%). Per cent influenza positivity for the next
analytical periods was as follows: week 48 in the year
2017 (41%), week 44 in the year 2018 (33%) and week
48 in the year 2019 (41.5%) for 2017-2018, 2018-2019
and 2019-2020, respectively. In analytical period of
2020-2021, the peak was observed in week 01 of the year
2021 (5%). During 2020-2021 season, influenza activity
was the lowest during any previous influenza season since
2016-2017. Increasing trend of per cent influenza posi-
tivity is detected in early 2021-2022 analytical period, up
until week 33 of the year 2021 (figure 3).

In analytical period 2016-2017, a total of 7211 speci-
mens were tested with influenza A (not subtyped) being
the most common virus (31%). In 2017-2018 analytical
period, the number of tested specimens increased to
25037 of which 55% of subtyped viruses were influenza A
(HINI) and pdm09 followed by influenza B lineage not
determined (24%). In 2018-2019 analytical period, influ-
enza A (HINI) pdm09 remained the major circulating
virus in the EMR (34%), with other detected viruses at
similar rates: 24% influenza A (H3), 21% influenza A not
subtyped and 20% influenza B lineage not determined.
In 2019-2020 analytical period, the major circulating
subtype was influenza A not subtyped (38%) with other
circulating subtyped and lineages: influenza A (HIN1)
pdm09, influenza B lineage not determined and influ-
enza A (H3). Influenza B (Victoria lineage) constituted
4% of the total 29787 tested specimens. In 2020-2021
analytical period, only 860 specimens were tested, of
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Figure 1
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Number of enrolled patients, tested specimens and per cent positive influenza specimens by analytical period,

Eastern Mediterranean countries, from 2016-2017 until 2021-2022 (up to week 33).
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Figure 2 Number of specimens tested and percentage of positive tests for influenza, by analytical period, Eastern
Mediterranean Region, from 2016-2017 until 2021-2022 (up to week 33). W, week.

which the major circulating virus was influenza B lineage
not determined (47%) followed by influenza A (H3)
(38%). Influenza B (Victoria lineage) constituted 8% of
total tested specimens. In analytical period 2021-2022
up to week 33, a total of 116 specimens were collected,
with major detected virus being influenza A (H3) (56%)
(figures 4 and 5). Additionally, eight influenza A (Hb5)
specimens were detected in the region (Iraq) during
2020-2021 analytical period.

The number of reported cases by age group increased
from 1537 cases in 2016-2017 to 2656 cases in 2018-
2019 analytical period. Reported cases by age group
decreased to 2107 cases in 2019-2020 analytical period
and 1465 cases in 2020-2021 analytical period. In the
pre-pandemic analytical periods, two major age groups
dominated the reported cases: <2 years and 15 to <50
years, with minor fluctuation throughout the analytical
periods. In analytical periods 2020-2021 age group
15 to <50 years remained the dominant age group.
The age group 65 years and above increased to 19%
in 2020-2021 analytical period (online supplemental
figure 1).

% of positive specimens
N
o

5 i

II\__N

DISCUSSION

Effective surveillance is a cornerstone of pandemic
influenza preparedness that allows the early detection
and response to influenza outbreaks that is essential to
mitigate impact to inform response measures including
vaccine composition and other public health measures.
National and global systems for laboratory and epidemio-
logical surveillance need to be robust in order to capture
good quality data on a timely manner to be able to
support risk and severity assessments at country, regional
and global levels as well as to detect the emerging of
novel respiratory viruses. Member States are encouraged
to share their influenza data with WHQO’s FluMart and/
or EMFLU platforms on a regular basis. While it is not
within the scope of the study to assess surveillance system
sensitivity and data quality, yet the need to conduct such
surveillance system evaluations to assess quality of data
that feeds into these platforms as well assess timeliness of
this data are crucial to validate the meaningfulness of the
information generated from this data and its use, espe-
cially at times of stress and disruptions, as the case of a
pandemic.

—
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Figure 3 Percentage of specimens testing positive for influenza viruses, by week (W), Eastern Mediterranean Region, from

2016-2017 until 2021-2022 (up to week 33).
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2021-2022 (up to week 33).

By comparing influenza activity of analytical period
2020-2021 with that of 2016-2019 analytical periods, we
found that there has been a decrease in influenza posi-
tivity rate in the EMR by 89%. If not for the pandemic,
influenza activity around the world would have likely
remained consistent during the 2020-2021 analytical
period.*® A similar decrease in influenza positivity has
been seen in several WHO regions, with very few excep-
tions.”*® Interventions aimed against SARS-CoV-2 trans-
mission may be the reason for the low influenza activity
witnessed globally.” ? ' The IPCs and NPIs measures
that are adopted to prevent the spread of COVID-19
in communities are similar to those recommended for

2,500
2,000
1,500

1,000

Number of specimens

500

other respiratory diseases, such as influenza.”*''"""* None-
theless, countries worldwide adopted a different set of
NPIs to mitigate the spread of SARS-CoV-2, including
differences in timing of implementation, degree of strin-
gency and extent/duration. Other differences may relate
to the level of compliance of the public vis-a-vis NPIs.” "’
Further research is needed to improve understanding on
the effectiveness of these NPIs, each implemented alone
or combined, and their relationship in affecting transmis-
sion dynamics of SARS-CoV-2 and the subsequent impact
on other respiratory viruses, such as influenza.” ""This
potentially explains part of the decrease in influenza

activity during the pandemic period.”*
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Figure 5 Number of specimens by subtyped influenza viruses and percentage of specimens testing positive for influenza
viruses, by analytical periods, Eastern Mediterranean Region, from 2016-2017 until 2021-2022 (up to week 33). W, week.
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On average, the influenza activity in EMR starts to
decline between weeks 16 and 18 of every season (mid-
April to early May); however, declines in influenza activity
started earlier for the analytical period 2019-2020, partic-
ularly in week 07 of the year 2020' * (mid-February)
(figure 2). Similarly in EMR, throughout the analytical
period of 2020-2021, there was a recorded decline in
influenza virus activity most likely due to a merging of
similar mentioned factors such as the implementation of
IPC measures and NPIs adopted by countries to control
the spread of SARS-CoV-2, such as travel restrictions,
lockdowns, closure of schools and workplaces, as well as
preventing gatherings.”®'*'®

During 2016-2018, around 18 countries in the region
had functional sentinel influenza surveillance systems
and were reporting data to both EMFLU and FluNet." *
However, in 2021 fewer countries routinely reported their
data. This may be due to difficulties in maintaining influ-
enza surveillance because of overwhelmed staff due to a
diversion of influenza staff to respond to the COVID-19
pandemic. As for NICs, besides the overstretched labo-
ratory teams, one cannot underestimate the impact of
shortage in laboratory reagents and Kkits as well chal-
lenges in shipping specimens due to travel restrictions on
the decreased number of tested and shared specimens
globally and in the EMR.

In analytical period 2020-2021, there was an increase
in enrolled patients at sentinel sites in EMR; however, we
observed a decline in the number of specimens tested
for influenza in the same analytical period (44764 spec-
imens out of 166576 enrolled patients). This indicates
that a high volume of patients with respiratory symptoms
presented at healthcare facilities during the COVID-19
pandemic; nonetheless health professionals may have
been prioritising COVID-19 diagnostics, overlooking
influenza.®” '*!'7 As for the first part of 2020-2021 analyt-
ical period, impact of changes in the health seeking
behaviour due to COVID-19 pandemic continue to be
reflected in fewer enrolled patients (only 2740 patients
up to week 33 in the year 2021).” '° Despite the low
number of enrolled patients in early 2021-2022 analytical
period, the percentage of influenza positive cases in the
EMR is showing increased trends similar to that of pre-
pandemic analytical periods. As COVID-19 mitigation
practices are eased, the circulation of influenza viruses
may increase to levels similar to that of pre-pandemic
analytical period.”® ' '® Hence, it is recommended that
countries of the EMR remain vigilant for the start of a
potentially forthcoming influenza season.

Whereas the implementation of NPIs has been iden-
tified as the main driver of the observed decline in
influenza virus activity worldwide, the competition of
SARS-CoV-2 with other viruses may also have played a
role.” Some studies have shown that the risk of coinfection
with SARS-CoV-2 and influenza is low.” This viral interac-
tion and competition have been also observed between
influenza viruses and other respiratory viruses such as
respiratory syncytial virus, rhinoviruses, adenoviruses and

parainfluenza viruses, where each virus’ activity can affect
the other.”

On another note, influenza vaccination rollout in
all countries is a crucial measure to prevent influenza
cases and control potential upcoming epidemics. Public
health officials fear that reduced circulation of influ-
enza viruses in the previous season may have an impact
on the severity of the upcoming influenza season due
to a decrease in natural exposure to influenza viruses
and hence prolonged absence of community immu-
nity.” " *1® Adding on that, influenza vaccination activi-
ties were reduced in pandemic period, where vaccination
was focused mainly against SARSCoV-2.” '* Now that the
schools are re-opening, with less children being exposed
naturally to influenza viruses, there is fear for a more
widespread outbreaks and a more severe season.'* '®

Whether we will have masked influenza season in
2021-2022 or there will be skyrocketing in cases that
will overwhelm the healthcare system of countries is still
unknown. The extent to which mitigation measures for
COVID-19 will be implemented, the pandemic’s severity
or fading away in the coming fall/winter season, and the
compatibility of the circulating viruses with the vaccine
are all driving factors that dictate which of the mentioned
scenarios shall prevail.'*

Our study has limitations that warrant discussion. First,
we made use of weekly aggregated data reported to WHO
by Member States. This does not allow us to describe
the changes that occurred in the influenza surveillance
systems or define objective indicators of the quality of the
surveillance systems, beside the observation of reduced
number of specimens collected and tested for influenza.
Second, we used influenza per cent positive as an indicator
to assess the variation in influenza virus activity during
the pandemic. However, the robustness of this indicator
in the context of the impact of the COVID-19 pandemic
on sentinel surveillance cannot be evaluated. Third,
while the observed reduction in influenza percentage
positive during the pandemic period is likely due to the
spill-over effect of NPI aiming at reducing SARS-CoV-2
transmission, we cannot exclude that intrinsic changes in
case ascertainment or age distribution of enrolled cases
may have affected the observed influenza percentage
positivity during the pandemic period.

CONCLUSION

In conclusion, as the world is still in the middle of a
respiratory pandemic, it is time to reflect and benefit
from lessons learnt across regions and countries to high-
light successes from the COVID-19 response and start
planning to address challenges that will come in the
years ahead. This brings us back to preparedness; our
only way to remain a step ahead in our battle against
viruses. Hence, countries are requested to maintain and
sustain or heighten vigilance and commit to continuing
data and virus sharing as well as maintaining good perfor-
mance indicators at both epidemiological and virological
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surveillance levels that can be illustrated in good quality
data shared on timely manners to WHO global or
regional platforms.

By saying that, we acknowledge the fact that COVID-19
is here to stay, at least for the coming years, and that new
respiratory viruses may emerge in the future, necessi-
tating resilient and comprehensive surveillance systems
where efforts to enhance and fine-tune these inte-
grated approaches without one virus masking the other
is crucial. Now, more than ever, the Global Influenza
Surveillance and Response System is promoting a global
roadmap to adopt an integrated surveillance approach
to include SARS-CoV-2 and other respiratory patho-
gens of epidemic and pandemic potential, making use
of the already established infrastructure of the influenza
sentinel surveillance system in countries.'” This commit-
ment will help the world to closely monitor circulating
viruses and timely detect and respond to any unusual
activity that can result into large-scale outbreaks (or
epidemics) of seasonal influenza and/or other emerging
and re-emerging respiratory viruses.
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