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The fundamental question is if/when boosters
are needed, and If so, for which vaccines
and in whom?
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Situations where additional doses of a COVID
vaccine in previously vaccinated individuals
might be considered

There is evidence that primary vaccination never induced enough immunity to be
protective, e.g.,

* Immunocompromised
* Recipients of vaccines with low or unproven efficacy

Vaccine induced immunity wanes to the point that previous vaccination is no longer
believed to be adequately protective

New variants arise that escape vaccine induced immunity, such that previous vaccination
is no longer believed to be adequately protective
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Vaccine benefit and risk

It is generally agreed that vaccine benefits need to exceed the risks

Risks of “boosting” may include immediate safety concerns for vaccinees, unknown long-
term consequences of boosting, and public health outcomes

Thus, benefits of boosting should be clear in order to make a benefit:risk assessment
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What vaccine efficacy outcomes are most critical?

Severe disease?
* Most would agree that primary protection against severe disease is most important

Mild disease?
* Mild disease is tolerated for many other illnesses, and may even confer long term protection advantages
* Increases in mild disease might predict subsequent increases in severe disease

Transmission?

» Transmission is driven by the unvaccinated

* Long term protection against transmission may be impossible to achieve with current vaccines
« Often difficult to assess in clinical trials

*  We don’t have direct evidence about impact on transmission for most vaccines in use today

Infection?

* Preventing infection would protect against mild disease, severe disease, and transmission
* Most vaccines are not successful in completely preventing infection

« Often difficult to assess in clinical trials

WHO is reconvening its vaccine target profile expert group
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Additional thoughts

There will always be reasons why rich countries will see possible advantages to jumping
to the head of the line for additional vaccines or vaccine doses, further delaying
worldwide control of the pandemic.

In a pandemic, perception of some of these advantages may be driven by fear, not fact

Our goal today is to provide a framework for discussion of the science behind booster
doses, so that decision-making can consider all of the relevant facts
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Conclusions

In spite of the rapid development of effective vaccines, there is still a worldwide crisis as
highly transmissible delta variant is replacing other circulating variants

Public funding of profitable vaccines entitles the public to share in the benefits of
vaccines, and creative solutions could increase the opportunity for more people to be
vaccinated

While immunology of protection is complex, protection may be predicted by antibody
responses as measured directly after vaccination. Key questions include absolute
correlate, role of anamnestic response, contribution of T cells, platform dependence of
conclusions

Animal studies model delta variant pathogenesis in humans, including higher viral loads,
greater shedding
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Randomized data are lacking for delta variant with most vaccines. Vaccine efficacy for
beta variant is variable, but VE against severe disease remains. Drops in VE vs.
symptomatic disease may not predict drops in VE vs. severe disease.

Reductions in vaccine neutralizing titers to delta variant are not as great as some other
variants. Variants may not escape T cell responses. Durability in elderly may be lower.
Efficacy against severe disease may be less dependent on neutralizing antibodies.

Observational studies may not yield accurate assessments of vaccine efficacy over time.

So far, observational studies have not detected waning of vaccine efficacy against severe
disease.

Neutralizing titers fall faster than vaccine efficacy after mRNA vaccination. Overall,
clinical evidence of need for boosting is sparse. The fact that reduced neutralizing
antibodies can be boosted implies that vaccines induce robust memory immune
responses.

{{Jx World Health 7i#: R&DBlueprint

a % Powering rescarnch

\ 11,_, Organization 497 1o provent spidemics



Importance of safety infrastructure and follow-up if boosting is implemented. Importance
of global coordination of vaccine safety surveillance. Potential for collection of more data
if boosting is gradually implemented, importance of looking at currently available data.
Considerations for special populations, including pediatrics. Consider cumulative effect of
repeated immunizations and lipid nanoparticles. Be open and transparent,
communication. Mechanisms of AEs.

There still are gaps in understanding optimal vaccination doses and regimens and (if
additional doses are needed) what antigens or platforms should/can be used in different
situations.

Ability to predict protection against severe disease would facilitate decision-making. Dose
adjustment, even if antibody responses were lower, could make more vaccines available
and may thus save lives. Studies of adjusted doses, including in boosting, could make a
large public health difference.
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Value of coordinating use of surveillance systems to target interventions. Importance of
research to develop strategies for vaccine use in the context of other interventions

Importance of collecting and sharing data as vaccines are deployed. Importance of
considering new vaccines that may be more readily deployable.
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Final thoughts -

We have effective vaccines, and so far they are doing what they need to do.
There is no reason to panic, or to allow fear to drive policy decisions.
We need to find ways to vaccinate more people in all countries, regardless of wealth.

Implementation of a coordinated research agenda will allow us all, working together, to
bring the world closer to ending the pandemic for everybody.
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