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Optimal vaccination parameters to achieve herd immunity. Credit: Shilei Zhao,
Tong Sha, Chung-I Wu, Yongbiao Xue, Hua Chen
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The availability of vaccines provides a promising solution to contain the
COVID-19 pandemic. However, it remains unclear whether the large-
scale vaccination can succeed in containing the COVID-19 pandemic
and how soon. According to a study conducted by scientists from Beijing
Institute of Genomics, Chinese Academy of Sciences (China National
Center for Bioinformation), vaccination alone cannot stop the pandemic
in some scenarios, and non-pharmaceutical interventions (NPIs) are
necessary to complement vaccination and accelerate the end of the
pandemic. The article has been published online on May 20, 2021, in the
open access journal Quantitative Biology. 

The study developed an epidemic model to explore pandemic dynamics
under vaccination and NPI scenarios, explicitly parameterized key
factors related to vaccination, including the duration of immunity,
vaccine efficacy, and daily vaccination rate, etc. The model was applied
to the daily reported numbers of confirmed cases of Israel and the U.S.
to explore and predict trends under vaccination based on their current
epidemic statuses and intervention measures.

"In Israel, over half of the population was fully vaccinated yet, and under
the current vaccination scheme, the pandemic was predicted to end
between May 14, 2021 and August 26, 2021, assuming immunity persists
for 180 days to 365 days and with or with no NPIs. For the U.S., if we
assume the current vaccination rate (0.268% per day) and intensity of
NPIs, the pandemic will end between January 20, 2022, and October 19,
2024, assuming immunity persists for 180 days to 365 days. However,
assuming immunity persists for 180 days and no NPIs are implemented,
the pandemic will not end and instead reach an equilibrium state, with a
proportion of the population remaining actively infected." Dr. Chen said.

Overall, the daily vaccination rate should be decided according to 
vaccine efficacy and immunity duration to achieve herd immunity. In
some situations, vaccination alone cannot stop the pandemic, and NPIs
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are necessary to supplement vaccination and accelerate the end of the
pandemic. Considering that vaccine efficacy and duration of immunity
may be reduced for new mutant strains, it is necessary to remain
cautiously optimistic about the prospect of ending the pandemic under
vaccination. 

  More information: Shilei Zhao et al, Will the large-scale vaccination
succeed in containing the COVID-19 pandemic and how soon?, 
Quantitative Biology (2021). DOI: 10.15302/J-QB-021-0256

Provided by Higher Education Press

Citation: Will large-scale vaccination succeed in containing the COVID-19 pandemic and how
soon? (2021, August 10) retrieved 21 April 2023 from 
https://medicalxpress.com/news/2021-08-large-scale-vaccination-covid-pandemic.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://medicalxpress.com/tags/vaccine+efficacy/
http://dx.doi.org/10.15302/J-QB-021-0256
https://medicalxpress.com/news/2021-08-large-scale-vaccination-covid-pandemic.html
http://www.tcpdf.org

