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Module 3: Effects of vaccines and antibodies from
prior infection on COVID-19

During the COVID-19 pandemic, governments invested in rapid development of vaccines to
prevent and counteract the SARS-CoV-2 virus. This provided a historic moment to understand the
challenges and opportunities afforded by vaccines during a pandemic. This module summarizes
key lessons regarding the effect of vaccines and antibody evolution on morbidity and mortality
during the COVID-19 pandemic.

Vaccines are a safe and effective way to address COVID-19.

Findings from the monitoring of different variants, including of their pathogenesis, virulence,
response to vaccines, response to monoclonal antibodies, and other related factors have
demonstrated repeatedly that vaccines are safe and effective for the general population. COVID-
19 vaccines are also safe and effective for use amongst vulnerable populations, although
immunocompromised people benefit less from vaccination and are potentially more at risk than
the general population.

Vaccine boosters appear to help prevent and weaken the severity of breakthrough infections

(Porru, S. et al 2023). Regular boosting can also be effective in preventing infection and disease
in very late adulthood (Varasi, I. et al 2023). Where the above-cited studies found that vaccines
prevented reinfection, some studies found that SARS-CoV-2 reinfections were frequent during
the Omicron transmission period, though characterized by mild or no symptoms. COVID-19
vaccination had the strongest protective effect against reinfection, with a 93% vaccine
effectiveness by second booster following an Omicron primary infection (Cegolon, L. et al 2023).

Systematic review and meta-analysis show that the effectiveness of COVID-19 vaccines against
laboratory-confirmed Omicron or Delta infection and symptomatic disease rapidly wanes over
time after the primary vaccination cycle and booster dose. Estimated vaccine effectiveness
against both laboratory-confirmed Omicron infection and symptomatic disease was lower than
20% at 6 months from the administration of the primary vaccination cycle and less than 30% at 9
months from the administration of a booster dose. Compared with the Delta variant, a more
prominent and faster waning of protection against both laboratory-confirmed Omicron infection
and symptomatic disease was found. These results can inform the design of appropriate targets
and timing for future vaccination programs (Menegale, F. et al 2023). T-cell immunity provides
durable protection against severe illness

Studies in Africa have provided evidence showing that there may have been limited value in
updating vaccines for subsequent variants of concern. Where antibodies no longer recognize the
virus, T-cell immunity seems to provide longer term memory, even in the absence of vaccine or
exposure, and it is cross-reactive between variants. Antibody response does not necessarily
protect someone from the virus: a positive antibody test may reflect antibodies that are not
functionally relevant to defend them from COVID-19 infection (Altmann and Boyton 2020).
Repeated vaccination can play arole in broadening immune responses, as T-cells are not the only
immune response that can be helpful, but the T-cell immunity is the key factor in preventing
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severe disease. Investments in developing vaccines against variants of concern should thus be
carefully informed by the evidence for the expected protective immune responses that such
vaccines are likely to confer.

Vaccines are safe and essential to pandemic control

Both vaccines and previous SARS-CoV-2 infections help reduce severity of illness,
hospitalization, and mortality (Hedberg et al, Feb 2024; Bellocchi et al, Aug 2023). Mass
vaccination was very effective in reducing severe disease, deaths, and disease burden. SARS-
CoV-2 infections occur even after a full vaccination course; however, the clinical course is
favorable and severe outcomes are reduced (De Maria, L. et al 2023). One study found that a third
BNT162b2 mRNA vaccine dose improved protection against the Omicron and reduced the risk of
severe disease (KevliCius, L. et al 2023).

The vaccines developed for COVID-19 To lessen the effect of a pandemic, governments
and their boosters are safe and effective, should invest in rapidly developing and
especially in fragile populations, producing safe and effective vaccines; ensuring
although immunocompromised people the general population — especially high-risk
do not benefit as much from vaccination groups, and particularly in low and middle-
and are potentially more at risk than the income countries — has equitable access to
general population. vaccines; and adopting a holistic strategy that
includes public health measures with robust
healthcare systems that can manage pandemics
effectively.

Immunocompromised people must remain
vigilant to protect themselves from exposure to
coronavirus, even if they are vaccinated.

Vaccine boosters are needed to ensure Vaccination program schedules must closely
continued protection. follow the research regarding speed at which
vaccine effectiveness wanes for each VOC.

T-cell immunity provides durable Cost-benefitanalysis mightbe meritedtoinform
protection against severe illness. the development of variant-specific vaccines in
the future.

SARS-CoV-2 as a public health problem Research is needed on therapeutic antibodies
could be solved by pursuing better and next-generation vaccines based on broadly
vaccines, as well as other preventionand neutralizing antibodies that target conserved
therapeutic tools regions of the SARS-CoV-2 spike protein.
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