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COVID-19 Vaccination for Post-Exposure
Prophylaxis (PEP) or Ring Vaccination – What We
Know So Far
Introduction
PHO is actively monitoring, reviewing and assessing relevant information related to Coronavirus Disease
2019 (COVID-19). “What We Know So Far” documents are intended to provide a rapid review of the
evidence related to a specific aspect or emerging issue related to COVID-19.
The development of these documents includes a systematic search of the published literature as well as
scientific grey literature (e.g., ProMED, CIDRAP, Johns Hopkins Situation Reports) and media reports, where
appropriate. Relevant results are reviewed and data extracted for synthesis. All “What We Know So Far”
documents are reviewed by PHO subject-matter experts before posting.
As the COVID-19 outbreak continues to evolve and the scientific evidence rapidly expands, the information
provided in these documents is only current as of the date of posting.

Key Findings


There is currently a lack of data supporting the use of COVID-19 vaccines for post-exposure
prophylaxis (PEP) or ring vaccination. Since the median incubation period for SARS-CoV-2 is 4-5
days and it takes approximately 2 to 3 weeks to mount an immune response after the first dose of
COVID-19 vaccine, it is unlikely that a post-exposure vaccination strategy targeting only exposed
individuals would result in immunity within this incubation period to prevent infection.



However, a tailored approach of vaccinating unvaccinated individuals at risk of exposure may be
considered in circumstances in which contacts are unvaccinated and a case or outbreak represents
an opportunity to encourage or facilitate vaccination. This is relevant in all settings, but may be
particularly true within a closed setting (e.g., long-term care home) where there is an ongoing risk
of exposure. Tailored messaging about the benefits of vaccination in specific areas where an
outbreak is occurring may also help to increase vaccination uptake.

Background
There is interest in the use of COVID-19 vaccines for post-exposure prophylaxis (PEP) or ring vaccination to
reduce the risk of transmission and severity of SARS-CoV-2. PEP involves vaccinating exposed contacts of a
confirmed case as a means of reducing their risk of becoming infected. Ring vaccination involves
vaccinating all persons surrounding a case(s) who could potentially contribute to the chain of transmission
(e.g., contacts of infected persons/cases and contacts of those contacts) by forming a ‘ring’ of protection
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around the infected individual or cluster. Ring vaccination has been previously used as a strategy to control
spread of other diseases such as smallpox and Ebola virus.1.
Ring vaccination for two generations of contacts (or “two-ring strategy”) has been proposed as a potential
strategy for case and contact management, and for outbreaks in the context of limited COVID-19 vaccine
supply or uptake and in areas with otherwise low rates of viral transmission.2-5 The first ring consists of
unvaccinated close contacts of confirmed cases whereas the second ring consists of unvaccinated
individuals exposed to the close contacts within the first ring. It has been suggested that this would result in
a reduction of new cases by establishing immunity amongst this high-risk population which would then in
turn decrease the risk of further transmission to the broader population.2
The objective of this synthesis is to evaluate whether the use of vaccine as PEP or ring-vaccination have
been implemented for COVID-19 and to evaluate the outcomes of such strategies if available. Booster
vaccines for fully vaccinated individuals was out of scope for this review.

Methods
To identify relevant evidence on this topic, systematic searches in MEDLINE and Embase were conducted
on June 17, 2021 by PHO Library Services. A grey literature search including pre-prints was also conducted
on June 24, 2021 by PHO Library Services. An environmental scan of the grey literature was also conducted
by PHO staff. It is recognized that there may be additional information not captured in this document.
Relevant results were reviewed and synthesized.

Results
There is currently no data on the use of COVID-19 vaccine as post-exposure prophylaxis among
unvaccinated contacts. For ring vaccination, there was one modelling study and one example of
implementation; however, no studies or evaluations of effectiveness were identified in the peer-reviewed,
pre-print or grey literature.


Since the median incubation period for SARS-CoV-2 is 4-5 days, it is unlikely that post-exposure
vaccination would result in sufficient immune response in the contact within this incubation period
to prevent/attenuate infection.6 Immune response to reduce infection is generally attained by 2-3
weeks after first dose vaccine, making reduction in infection risk unlikely.7 However, one paper
speculated that individuals with longer disease incubation periods and those with weak immunity
(i.e., after prior asymptomatic disease) could potentially benefit from PEP.8



One paper modelled the use of COVID-19 vaccine as PEP (contact tracing and vaccination of one
generation of contacts) in the context of a limited vaccine supply. This strategy was estimated to be
the most efficient for rapidly reducing cases and deaths when at least 90% of contacts were traced
and vaccinated. However, this model assumed that the vaccine would have 50% efficacy for PEP
which may be an overestimate based on timing of immune response (2-3 weeks).3



In March 2021, a ring vaccination strategy was implemented for students, their families and staff in
schools within 3 postal codes of a COVID-19 variant community outbreak prior to widespread
vaccination in Montreal, Quebec; however, no evaluation data was available.9



The use of a second dose of COVID-19 vaccination as PEP in partially vaccinated individuals, or
boosting dose among fully vaccinated individuals, exposed to a case was not mentioned in any of
the literature reviewed. However, this would be conceptually analogous to the use of PEP for other
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infectious diseases in previously infected individuals for a boosted immune response after an
exposure.8
Based on the limited evidence, no jurisdictions made recommendations in favour of PEP whereas several
jurisdictional guidelines currently recommend against routine use of COVID-19 vaccine for PEP.5,6,10
However, Australian national guidelines describe the potential use of vaccination as an outbreak response
tool, in addition to other public health interventions:4


In an outbreak setting, vaccination of unvaccinated individuals at risk of exposure to cases may be
considered in order to reduce the number and severity of COVID-19 infections based on the
following factors:







population groups with low vaccine coverage (e.g., racialized and marginalized)
groups that are at higher risk of severe outcomes (e.g., elderly, immunocompromised)
ongoing risk of exposure
closed settings (e.g., long-term care homes or correctional facilities)

Tailored messaging about the benefits of vaccination in specific circumstances such as an outbreak
situation where there is an ongoing risk of exposure (e.g., contacts are unvaccinated within a closed
settings such as a long-term care home) may be an opportunistic way to increase and facilitate
vaccination uptake.

Practical Implications
Implementation of a ring vaccination strategy is dependent on timely and complete contact tracing,
identification of contacts of contacts, and that contacts maintain quarantine. For two-ring vaccination,
contact tracing would need to include not only close contacts of the confirmed case but also contacts of
those individuals which is resource intensive and can delay delivery of vaccine while contact information is
being gathered.2 Alternative approaches in the absence of formal contact tracing beyond first generation
include use of postal code and/or setting (e.g., workplace, school) as a proxy for potential exposure,
vaccinating an entire community, or using a communication strategy to promote vaccination among
individuals who have been identified as a contact to try and reach individuals beyond the first ring.5,9 This
requires identification of cases in a low transmission setting where social contacts are largely
geographically and/or setting based. Processes that focus vaccination around cases may also be resourceintensive for public health units that are already invested in delivering vaccine through mass clinics and
other means, and with case contact management.
Additionally, early post-exposure vaccination requires vaccination of contacts which must occur very soon
after the index case tests positive and before and/or while the individual is in self-isolation.8 As individuals
with known COVID-19 exposure are currently discouraged from attending vaccine clinics, a process to
safely vaccinate contacts that are in self-isolation needs to be in place in order to prevent forward
transmission should they already be positive.5 Vaccination of contacts may also complicate assessment of
adverse events following immunization, whereby if the contact becomes a case, it may be difficult to
distinguish between some of the symptoms of the illness from vaccine-related adverse events following
immunization (e.g., fatigue, headache, myalgia, fever, chills). As well, PEP and ring vaccination may result in
contacts and contacts of contacts to dismiss symptoms of COVID-19 if they attribute their symptoms to
vaccination.
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Disclaimer
This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical advice
to Ontario’s government, public health organizations and health care providers. PHO’s work is guided by
the current best available evidence at the time of publication.
The application and use of this document is the responsibility of the user. PHO assumes no liability resulting
from any such application or use.
This document may be reproduced without permission for non-commercial purposes only and provided
that appropriate credit is given to PHO. No changes and/or modifications may be made to this document
without express written permission from PHO.

Public Health Ontario
Public Health Ontario is an agency of the Government of Ontario dedicated to protecting and promoting
the health of all Ontarians and reducing inequities in health. Public Health Ontario links public health
practitioners, front-line health workers and researchers to the best scientific intelligence and knowledge
from around the world.
For more information about PHO, visit publichealthontario.ca.
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