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Editorial

Understanding the rebound of influenza in the post COVID-19 n

Check for

pandemic period holds important clues for epidemiology and control

The COVID-19 pandemic has generated global perturbations in
our daily lives that are unprecedented in scale. Since early 2020,
changes in contact patterns and mobility have affected the regu-
lar seasonal cycles of many infectious diseases globally, including
influenza (Figure 1). A better understanding of the effect of these
perturbations can shed light on key epidemiological mechanisms
that remain unclear despite decades of research. These include the
strength and mechanisms that drive seasonality in transmission,
the persistence of immunity from natural infection, the evolution-
ary bottlenecks operating during low transmission seasons, and the
impact of non-pharmaceutical interventions (NPI) that could be
used in future influenza pandemics.

On a global scale, influenza circulation was particularly low in
2020 as lockdown and travel-related quarantines were imposed in
many countries. Influenza started to resurge in late 2021, marked
by out-of-season activity in the Southern Hemisphere. In the first
half of 2022, seasonal patterns had not returned to normal, with
unusually late and protracted influenza seasons in the Northern
Hemisphere, and early season activity in the Southern Hemisphere.
In June 2022, a peak in weekly influenza cases was reported
in Australia, dominated by the A/H3N2 subtype (Department of
Health and Aged Care. Australian Government, 2022), far exceed-
ing their 5-year average and earlier than is typical. The up-
surge of influenza occurred after the Omicron (B.1.1.529) wave
peaked in January 2022, with reported co-circulation of SARS-CoV-
2 and influenza A since that time. In South America, seasonal in-
fluenza arrived in Brazil in the odd summer months of November
and December 2021 (Faico-Filho et al., 2022), between the Delta
(B.1.617.2) and Omicron waves (Nott et al., 2022). As reported in
the latest World Health Organization (WHO)’s update in July 2022
(WHO, 2022), influenza activity was decreasing in Argentina and
Paraguay and increasing in Chile and Uruguay. South Africa experi-
enced an unusually late influenza season in 2021, followed by a re-
turn to normal timing of activity in 2022, with both seasons dom-
inated by A/HINT1. Overall, recent influenza activity in the temper-
ate Southern Hemisphere is not occurring synchronously between
countries nor with climatic drivers. What is to be expected of in-
fluenza activity patterns in the Northern Hemisphere in the com-
ing months?

Seasonality is a hallmark of influenza epidemiology in the inter-
pandemic period, a complex phenomenon shaped by the interplay
of population contact patterns, virus survival and host immunity
(Tamerius et al., 2011). Environmental and climatic influences have

https://doi.org/10.1016/j.ijid.2022.08.002

been shown to play a role in influenza seasonality but do not fully
explain spatio-temporal variability in the occurrence of seasonal
outbreaks (Shaman et al. 2010; Tamerius et al., 2013). During the
interpandemic period, influenza seasons are well-synchronized in
temperate climate zones of Northern and Southern Hemispheres
and organized around their respective winters (Wenger et al., 2010;
Lam et al., 2019; Morris et al., 2018). Yet, peak timing can vary by
up to 3-4 months depending on the season (Price et al., 2019; Pica
et al., 2012). In influenza pandemic seasons, which mark the emer-
gence and dissemination of antigenically novel strains, large depar-
tures from regular seasonal cycles can occur. Out-of-season waves
have been reported during the 1918 and 2009 influenza pandemics
(Andreasen et al., 2008; He et al. 2015). These perturbations are
typically limited to the first year of pandemic virus circulation.
Of note, the evolutionary process generating new pandemic strains
is unpredictable, involving cross-species transmission (for instance
for swine to humans), a process which can theoretically occur in
any season (Zimmer and Burke, 2009).

COVID-19 has generated more perturbation in influenza activ-
ity than prior influenza pandemics. When COVID-19 first emerged
in 2020, little or no influenza activity was recorded in both the
Northern (Chan et al,, 2020) and Southern Hemispheres (Kim et
al., 2021). The absence or abrupt subsidence of influenza circula-
tion is likely the result of reduction of human mobility and con-
tacts in response to COVID-19. While 2020 was a mostly silent
year for influenza, the situation in 2021-2022 has been more dif-
ficult to interpret. The heterogeneity in magnitude and timing of
influenza activity globally can be partly attributed to the diver-
sity of COVID-19 control strategies. The roll-out of COVID-19 vac-
cines in 2021, with varied coverage between countries, age groups
and time periods, resulted in decreased uptake for other vaccines
(Maltezou et al., 2022), though the global impact on influenza cov-
erage has yet been fully evaluated. In the US for instance, COVID-
19 vaccination has increased disparities in influenza vaccine cov-
erage between states (Leuchter et al., 2022). Further, NPI to miti-
gate COVID19 have been highly heterogeneous between countries,
ranging from containment to achieve elimination on one end, to
mitigation with strategic relaxation on the other. This would have
likely increased heterogeneity in contacts between locations and
in turn in permissiveness for influenza transmission (Oliu-Barton
et al., 2022). With the ever-changing COVID-19 crisis as the back-
drop, waning population immunity against influenza and reduced
genetic diversity of circulating influenza viruses add to the unpre-
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Figure 1. Patterns of weekly influenza virus circulation in the Northern (top) and Southern (bottom) Hemispheres, Jan 2017 to present. Different colors represent different
influenza (sub)types. Data are based on laboratory confirmed influenza activity reported to WHO flunet (https://www.who.int/tools/flunet).

dictability of future outbreaks, creating challenges in the develop-
ment of control strategies (Dhanasekaran et al., 2022).

Experimental data indicate that co-infection between influenza
and SARS-CoV-2 viruses is a condition of concern, with co-infected
mice progressing to severe disease (Achdout et al., 2021). The re-
lentless occurrence of COVID-19 outbreaks fuelled by new variants,
along with a return of influenza, could potentially increase the
likelihood of influenza/SARS-CoV-2 infection. However, epidemio-
logical studies in England and the USA have shown that influenza
infection was associated with a lower risk of SARS-CoV-2 infection
(Stowe et al., 2021; Nowak et al., 2020) though co-infection, when
it occurred, led to risk of severe disease and death (Stowe et al.,
2021). There may be antagonistic competition between these two
viruses limiting the risk of co-infection, perhaps modulated by the
innate immune response. A similar phenomenon has been demon-
strated for influenza and common cold rhinoviruses, or COVID-19
and rhinovirus (Nickbakhsh et al., 2019), and even if co-infections
remain rare, the combined impact of a COVID-19 and influenza
outbreak could wreak havoc on a country’s health system. Vacci-
nation and NPIs could be important tools for the prevention of in-
fluenza in this context. But when and how should we implement
these interventions given the heterogeneous and dynamic nature
of influenza circulation post COVID-19?

Over the past decades, the synchronicity of influenza circula-
tion at the hemispheric level has enabled a global control strategy
to be developed (Saha et al., 2014), centered on semi-annual vac-
cine recommendations based on a country’s Hemispheric location.
The disorderly return of influenza activity in 2021-2022 brings
up new questions for control: will influenza seasonal patterns re-
turn to normal after the COVID-19 pandemic? Should the tim-
ing of influenza vaccination be altered and should influenza cam-
paigns be synchronized with COVID-19 immunization? Should the
current scheme for designing the composition of the annual vac-
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cine be revised? Do NPIs have differential impacts on SARS-CoV-
2 and influenza transmission? And what about other respiratory
infections? This is a critically opportune period to launch well-
designed research studies and understand the interplay between
seasonal forcing, immunity, contacts and infection. These studies
include statistical and model-based analyses of real-world surveil-
lance data, analyses of the transmission of different influenza
lineages, clinical research on influenza/SARS-CoV-2 co-infections,
and monitoring of changes in population immunity through sero-
epidemiology. There may be a small silver lining in the COVID-19
crisis we face globally, which is to offer new insights on the epi-
demiology of other pathogens and new opportunities for control.
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