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rior to the emergence of coronavirus dis-

eases, the four major pandemics of the
twentieth century were all caused by animal
influenza viruses. The Spanish influenza of
1918, which killed between 50 and 100 million
people, was linked to an HIN1 serotype virus
that emerged as a result of an adaptation of a
low pathogenic avian influenza virus to mam-
mals. The Asian influenza of 1957 (H2N2),
which caused 70,000 deaths, and the Hong
Kong influenza of 1968 (H3N2), which caused
56,000 deaths, both emerged as a result of
recombination between human and low path-
ogenic avian influenza viruses. Finally, the
HINTpdm (2009) killed 200,000 people and
developed from pig viruses (Figure 1).

Increased surveillance in humans and ani-
mals and improved sequencing made it pos-
sible to identify human infection with swine
and avian influenza viruses. These infections
are more often observed in people in close
contact with animals (e.g. people working on
farms or in live animal markets or slaughter-
houses). Human infection with animal influ-
enza viruses mainly causes clinical signs similar
to the human flu and is often not detected.
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Timeline of major human influenza
pandemics, illustrating their zoonotic origins
and impact over the 20th and 21st centuries.
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That said, since 1997 over 900 cases of human
infection were reported for H5N1 and over
1,500 for H7N9 avian influenza viruses. Wild
aquatic migratory birds from the Anatidae
family are known to play a role in the emer-
gence of new strains and the global spread of
avian influenza viruses. Climate change has an
impact on migratory patterns and thus on the
occurrence of avian influenza outbreaks. Since
2021, the emergence of a new HS5NI1 strain
caused a large number of cases in various wild
bird species (including non-Anatidae birds) on
all continents - even in South America, which
was previously relatively free of avian influ-
enza. This H5N1 strain also caused many cases
in mammals, with viral transmission observed
between mammals. In domestic animals, the
most critical situation was the high number
of outbreaks in cattle in the United States,
with more than 130 infected dairy herds in 12
states identified in June 2024. A wide range of
wild mammal species were also affected, with
transmission between mammals suspected
(e.g. within a sea lion colony in Peru). These
cases highlight the potential zoonotic risk of
this strain (Figure 2).
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Flgure 2. Global distribution of recent avian and swine influenza outbreaks, highlighting their spread and zoonotic risk.
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