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Immune Imprinting and Vaccines: Rethinking the First Exposure to Influenza

Announcer:
You’re listening to ReachMD. This medical industry feature, titled “Immune Imprinting and Vaccines: Rethinking the First Exposure to
Influenza,” is sponsored by CSL Seqirus.

Narrator:
Our first flu is forever—but what does that really mean?

Immune imprinting refers to how the immune system's first encounter with a virus, such as influenza, leaves a lasting imprint that shapes
future immune responses.1,2 After the first viral exposure, subsequent encounters with viral variants prompt the immune system to
primarily produce antibodies against the initial virus as well as neutralizing antibodies for the new viral variant.1-4

This can lead to the immune response being biased towards previously encountered antigens.1,3 Take the real-world example of the
H1N1 influenza pandemics. During a typical influenza season, elderly people are usually among the most vulnerable, with high rates of
morbidity and mortality.5,6 But during the H1N1 pandemic, the trend flipped, and many elderly people were better protected.6

This is likely because they were first exposed to a strain of H1N1 as infants during or after the 1918 pandemic, when the H1N1 virus
was circulating.4,6 That early exposure may have given their immune systems a lasting edge decades later. So for these patients,
immune imprinting was biologically advantageous but influenza vaccines may affect this process—particularly when egg-based
vaccines are used.12

While effective, traditional egg-based vaccines can inadvertently introduce antigenic mismatch due to egg adaptations.7 This occurs
when the virus mutates to replicate more efficiently within the eggs used for vaccine production.7-11 These unpredictable changes can
reduce seasonal vaccine effectiveness for everyone but immune imprinting amplifies this problem in children.9-12

One study found that infants whose first influenza exposure was to an egg-adapted vaccine produced a stronger antibody response to
egg-propagated viruses than to viruses matching the circulating strain. However, infants who were first exposed through natural
influenza infection and later received an egg-adapted vaccine showed a strong immune response to both egg-propagated and
circulating viruses.12 These findings suggest that immune imprinting may be influenced by adaptations introduced during egg-based
vaccine development.

So, if an infant’s first influenza exposure is to an egg-adapted vaccine this could cause the immune system to be biased towards
mismatched antigens, potentially reducing protection against circulating strains for years to come.11,12 Emerging evidence also shows
that non-egg-based vaccines, such as cell-based influenza vaccines, avoid the risk of egg adaptation, which may provide better-
matched antigens that may lead to stronger, more targeted immune responses.8,11 And switching to non-egg-based vaccines, such as
cell-based influenza vaccines, even across multiple seasons, could help redirect immune responses and could also create more
effective defenses against circulating influenza strains in people of all ages.11,12 

But for infants, the impact of receiving a non-egg-based vaccine for their first influenza vaccination may be even more profound
potentially improving their immune response to circulating viruses both for the season as well as throughout their lifetime.1 2 So, by
understanding how vaccine types affect immune imprinting, we can harness its benefits and provide informed recommendations for our

© 2025 ReachMD Page 1 of 2

https://reachmd.com/programs/medical-industry-feature/immune-imprinting-and-vaccines-rethinking-the-first-exposure-to-influenza/26669/


patients and their families making sure their first flu exposure leaves a lasting, positive impact on their immunity.12

Announcer:
This program was sponsored by CSL Seqirus. If you missed any part of this discussion, visit Industry Features on ReachMD.com, where
you can Be Part of the Knowledge.
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