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 Abstract There have been five viral pandemics in the past century, four were due to influenza, and the ongoing COVID-19 
pandemic is due to SARS-CoV-2 infection. During the COVID-19 pandemic, there has been a 99% global re-
duction in the diagnosis of influenza. Also, from 2020, global mortality rates from influenza fell to record lev-
els during the influenza seasons in the southern and northern hemispheres. However, as social restrictions 
become lifted and the winter season begins in the northern hemisphere, it is expected that influenza will re-
emerge. The World Health Organization (WHO) FluNet surveillance platform provides global surveillance data 
on influenza, and the US Centers for Disease Control and Prevention (CDC) records national weekly infection 
rates. Both surveillance programs have identified zoonotic avian and swine influenza variants in humans. The 
WHO Pandemic Influenza Preparedness (PIP) Framework requires WHO Member States to share data on cases 
of emerging influenza viruses with pandemic potential in a regular and timely way. The WHO PIP Framework 
organizes the Global Influenza Surveillance and Response System (GISRS), a global network of public health 
laboratories developing candidate virus vaccines. This Editorial aims to present the reasons for concern re-
garding the emergence of pandemic influenza viruses driven by the social and public health responses to the 
COVID-19 pandemic and highlights the importance of global influenza surveillance at this time.
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Influenza A and B viruses express membrane proteins, hemag-
glutinin (H) and neuraminidase (N), resulting in human anti-
body responses [1]. Strains of influenza virus are classified by 
the core proteins (A, B, or C), the species of origin (mainly avi-
an or swine), and the country or region of initial isolation [1]. 
Influenza A is classified by the subtypes of hemagglutinin (H) 
and neuraminidase (N) [1]. Worldwide, influenza A causes an-
nual outbreaks and epidemics during the ‘flu season,’ or oc-
casional pandemics [1]. Outbreaks of influenza B occur every 
two to four years [1]. There are 16 H virus subtypes in the nat-
ural bird reservoir and nine N virus subtypes, but only three 
hemagglutinin subtypes cause human respiratory infection, 
H1, H2, and H3 [1]. In the past century, there have been four 
influenza pandemics [1]. In 1918, the H1N1 pandemic virus 
originated from an avian strain adapted to infect humans and 
transmit between humans [1]. Two other pandemics were hu-
man–avian strains, H2N2 in 1957 and H3N2 in 1968 [1]. A fur-
ther pandemic was caused by a quadruple re-assortment of 
two swine influenza strains, one human strain, and one avian 
strain, H1N1, in 2009 and 2010 [1]. There are concerns that 
avian H5N1 influenza could repeat the adaptation in 1918 
and cause another influenza pandemic [1,2]. Pigs have a role 

in generating pandemic influenza virus strains because their 
tracheal epithelial cells express receptors for both the avi-
an and human influenza viruses [1,3]. Pigs may promote avi-
an and human viral genetic re-assortment to produce a novel 
pandemic strain of the influenza virus. [3]. New strains arising 
from antigenic shift often emerge from Southeast Asia, where 
the proximity of humans, birds, and pigs may encourage vi-
ral re-assortment [1,3]. However, in 2009, pandemic H1N1 in-
fluenza was identified in North America, highlighting the im-
portance of global influenza virus surveillance programs [3].

During the COVID-19 pandemic, there has been a 99% reduc-
tion in the diagnosis of influenza virus infection [4,5]. From 
early 2020, during the influenza seasons in the southern and 
northern hemispheres, global mortality rates from influenza 
fell to record levels [4,5]. The World Health Organization (WHO) 
FluNet surveillance platform provides global surveillance data 
on influenza infections [6]. The US Centers for Disease Control 
and Prevention (CDC) records national weekly infection rates, 
including influenza [7,8]. In the US, between October 2020, and 
July 2021, the CDC reported that out of 1.3 million laboratory 
tests, there were 2,136 positive test results for the influenza 
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virus, and 748 reported deaths due to influenza [7,8]. Of the 
identified cases, 60% were positive for influenza A, and 40% 
were positive for influenza B [8]. These findings were in dra-
matic contrast to surveillance data from the 2019-2020 influ-
enza season that reported 38 million cases of influenza and 
22,000 deaths due to influenza [7,8].

There is now concern that more than a year of such low re-
ported cases of influenza makes predictions for the coming 
year uncertain [4,5]. Some epidemiologists predict that the 
low rates will continue, and others expect a global pandem-
ic of variants of influenza A [4,5]. Social distancing behaviors 
that began during the COVID-19 pandemic may maintain the 
low levels of influenza and other respiratory viruses. Social 
distancing, wearing face masks, hand washing, travel restric-
tions, and closing schools effectively reduced viral transmis-
sion during the COVID-19 pandemic [9]. Despite these pub-
lic health prevention strategies, SARS-CoV-2 is still spreading, 
highlighting how more infectious it is than the influenza vi-
rus. However, because epidemiological research, health fund-
ing, and viral genotyping resources have been redirected to 
the pandemic caused by SARS-CoV-2 and away from other in-
fectious diseases, emerging variants of influenza may result 
in a second viral pandemic [10].

Several clinical and epidemiological observations support the 
possibility of a pandemic of a new influenza variant [4,10]. There 
is uncertainty regarding how well current influenza vaccines are 
matched to new circulating influenza virus variants [10]. Where 
there have been successful vaccination programs for COVID-19, 
social restrictions and travel restrictions have eased, and chil-
dren and young adults are returning to schools and universities 
at a time when the influenza season usually commences [9]. 
Reduced exposure to more commonly circulating respiratory vi-
ruses reduces the levels of population immunity [9,11,12]. As an 
example, studies from the US, Europe, and Japan have shown 
that the social restrictions during the COVID-19 pandemic in 
mid-2020 reduced the levels of respiratory syncytial virus (RSV) 
infections in children [8,9]. However, RSV infection rates in chil-
dren rose, and infection duration was prolonged when children 
returned to school in September 2020 [12].

The efficacy of seasonal influenza vaccines depends on avail-
ability, uptake, and immunity to the circulating influenza virus 
variants [10]. The US CDC Advisory Committee on Immunization 
Practices (ACIP) recommends combining vaccination for both 
COVID-19 and influenza, and this approach has been supported 
in the UK and Europe [13]. The result of these recommendations 
is an anticipated increase in the manufacture and distribution 
of influenza vaccines during the 2021-22 influenza season [13].

The development of influenza vaccines requires annual updates 
because the virus regularly mutates. In February of each year, 

the World Health Organization (WHO) recommends vaccines 
against four main influenza virus variants for the northern 
hemisphere, based on surveillance data [6]. There are then at 
least six months required for vaccine development, based on 
the recommendations of the WHO [6]. If there are low levels 
of circulating influenza virus, as seen this year, it will be more 
difficult to predict which strains or variants the 2021-22 in-
fluenza vaccines should target. The CDC has estimated that 
even when infection surveillance has been highly predictive, 
influenza vaccines only reduce infection in 60% of vaccinat-
ed individuals [7]. During 2020 and part of 2021, national and 
global surveillance of influenza viruses was disrupted by the 
COVID-19 pandemic. The WHO global influenza surveillance 
platform, Flu-Net, was initiated in September 2020 and included 
data from 139 countries, territories, and areas [6]. Despite in-
creased testing, there were few cases identified [6]. Therefore, 
the WHO recommendations for the 2021-22 northern hemi-
sphere influenza season were based on limited surveillance 
data [6]. The new influenza virus subtype A(H3N2) was iden-
tified to update the vaccines [6].

There have been five viral pandemics in the past century, four 
were due to influenza, and one ongoing pandemic is caused 
by SARS-CoV-2 [10]. A pandemic strain of influenza usual-
ly replaces the previously identified seasonal variant. As so-
cial restrictions become lifted and the winter season begins 
in the northern hemisphere, it is expected that influenza will 
re-emerge. Several potential new candidate variants of the in-
fluenza virus could result in future pandemic influenza [10]. 
Influenza A viruses circulate between avian populations (bird 
‘flu) and mammals (swine ‘flu) and are reservoirs for zoonot-
ic transmission to humans [14,15]. In 2020, influenza viruses 
A(H1N1), A(H3N2), and B/Victoria were identified in France, 
India, and China [6,15]. These finding are of particular inter-
est because the 1968 influenza pandemic was caused by the 
influenza A/Hong Kong/1968 (H3N2) virus [10].

In 2021, the WHO global and ongoing assessment of zoonot-
ic influenza virus variants has identified avian influenza A(H5) 
variants, swine influenza A(H1) variants, and other zoonotic in-
fluenza variants [15]. Since May 2021, there have been isolated 
influenza A(H5N6) virus infections [15]. On February 18, 2021, 
the Russian Federation notified the WHO of the avian influenza 
A(H5N8) virus in seven patients [15]. Most reported human cases 
of avian influenza A(H5) have been associated with contact with 
poultry [15]. For example, two cases of human infection with in-
fluenza A(H9N2) were reported from China on June 9, 2021 [15]. 
However, on May 27, 2021, the US reported a human case of in-
fection with swine influenza A(H1N2) variant virus [16]. In June, 
2021, a case from Taiwan and a case from Canada of influenza 
A(H1N2) variant virus were also reported [15]. These recent in-
fluenza virus variants were all confirmed by using validated ge-
nome sequencing methods and reverse transcription-polymerase 
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chain reaction (RT-PCR) [15]. The WHO Pandemic Influenza 
Preparedness (PIP) Framework requires WHO Member States 
to share data on cases of emerging influenza viruses with pan-
demic potential in a regular and timely way [16]. The WHO PIP 
also organizes a global network of public health laboratories, 
the Global Influenza Surveillance and Response System (GISRS), 
to develop candidate virus vaccines [17].

Although it has not been possible to predict or model the pos-
sible scenarios for influenza 2021-22, several scenarios have 
been proposed [10]. Firstly, seasonal influenza could return with 
the same variants as in late 2019 [10]. This scenario would be 
optimal as current vaccines would offer immunological anti-
viral protection [10]. This scenario cannot be confirmed and 
may be less likely, because the influenza viruses isolated since 
April 2020 have been limited [10]. Second, seasonal influenza 
may return, but some variants disappear, particularly if they 
do not have large zoonotic reservoirs [10]. The third possible 

scenario is that there are only intermittent outbreaks of sea-
sonal influenza [10]. However, this scenario is unlikely because 
of the return of international travel and because even the best 
influenza vaccines have limited efficacy [10]. The fourth and 
most concerning scenario is that this influenza season is asso-
ciated with the emergence of a new zoonotic influenza strain 
that could result in another viral pandemic [10].

Conclusions

During the COVID-19 pandemic of 2020 and 2021, reports of 
influenza virus infections have dramatically fallen worldwide. 
As public health and social restrictions are lifted, there are 
concerns about the emergence of pandemic influenza. The im-
portance of the CDC and WHO global influenza surveillance 
programs at this time is highlighted by the identification of 
new influenza viruses ahead of the 2021-22 influenza season.
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