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We established our cohort in December 2020,
just as the first British Columbians were receiving their COVID-19 vaccines
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Reduced Magnitude and Durability of Humoral Immune
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Cohort and sampling
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62 elder adults
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Assays to measure humoral immune responses

Neutralizing antibody

SARS-CoV-2 Spike

I

SRl

\

ACE2

1. Total concentration of binding IgG
against SARS-CoV-2 Spike-RBD (Meso
Scale Diagnostics)

2. Ability of these antibodies to disrupt
the Spike-RBD/ACE2 interaction (surrogate
of viral neutralization — Meso Scale
Diagnostics)

3. Ability of these antibodies to inhibit
SARS-CoV-2 infection of target cells in
vitro (live virus neutralization)

We measured both wild-type and variant
-specificresponses

SARS-CoV-2 infections identified by self-reported PCR
or RAT test results and/or development of anti-N
seropositivity (Roche Elecsys)
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It took three COVID-19 mRNA vaccine doses for antibody levels in elder
adults to reach equivalence to younger adults

Antibodies against wild-type SARS-CoV-2
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Antibody levels decline relatively quickly following vaccination

Antibodies against wild-type SARS-CoV-2
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Individuals who got COVID-19 after three vaccine doses
got a big antibody boost

Antibodies against wild-type SARS-CoV-2
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Identical trends are seen for Omicron BA.1-specific antibodies,
though these levels are far lower than to the wild-type strain

Antibodies against wild-type SARS-CoV-2 Antibodies against Omicron (BA.1)
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Antibody function against the Omicron (BA.1) strain

declines more quickly in elder adults

Ability to neutralize Omicron (BA.1)
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Individuals who got COVID-19 after three vaccine doses
got a boost to their ability to neutralize Omicron (BA.1)

@ ‘Younger adults
(median 41 years old)

@ Elder adults

(median 78 years
old)
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participants who got
COVID-19 after three
vaccine doses

Ability to neutralize Omicron (BA.1)
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Ability to neutralize Omicron BA.5 after three vaccine
doses is even poorer than BA.1

Neutralization ability
after three vaccine doses
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Even after three vaccine doses and COVID-19, ability to
neutralize Omicron BA.5 is still poorer than BA.1

@ ‘Younger adults

(median 41 years old)

@ Elder adults
(median 78 years
old)

Virus neutralization ability

Neutralization ability
after three vaccine doses
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Does the magnitude of vaccine-induced humoral responses
predict SARS-CoV-2 breakthrough infection risk?
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Does the magnitude of vaccine-induced humoral responses
predict SARS-CoV-2 breakthrough infection risk?

We used univariable and multivariable logistic regression to investigate whether humoral responses one
month post-3' dose could predict breakthrough infection in COVID-19-naive participants.
We investigated the following 3 antibody functions:

- Anti-RBD IgG concentration (both WT and Omicron-BA.1-specific)

- ACE2% displacement (both WT and Omicron-BA.1-specific)

- Live virus neutralization (both WT and Omicron-BA.1-specific)
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Does the magnitude of vaccine-induced humoral responses
predict SARS-CoV-2 breakthrough infection risk?

We used univariable and multivariable logistic regression to investigate whether humoral responses one
month post-3@ dose could predict breakthrough infection in COVID-19-naive participants.

We investigated the following 3 antibody functions:
- Anti-RBD IgG concentration (both WT and Omicron-BA.1-specific)

- ACE2% displacement (both WT and Omicron-BA.1-specific)

The sole measure associated with protection against breakthrough infection was the magnitude of Omicron-
BA.1-specific live virus neutralization one month post-3d dose

This remained significant after controlling for sociodemographic, health and vaccine-related variables.
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Summary

Third COVID-19 vaccine doses provide immune benefits to individuals of all ages, and particularly
to older adults.

Antibody levels decline over time - and the ability of antibodies to neutralize Omicron decline

particularly quickly in older adults — supporting the need for fourth doses within 3-6 months in
older adults to maintain antibody levels.

People who experienced COVID-19 after three vaccine doses can likely delay their fourth dose
(to a recommended maximum of 6 months following infection).

Antibody responses against the first-generation COVID-19 mRNA vaccines — and even generated

by COVID-19 itself — do not neutralize Omicron BA.5 as well as previous variants, supporting the
roll-out of bivalent vaccines

**antibody levels and function are just one aspect of the immune response (albeit an important
onel). Analysis of cellular immune responses are ongoing**
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