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Note: While this section was written with COVID-19 vaccines in mind, many of the general principles 
apply to other vaccines as well. Individual vaccines may vary in their antigenic components or 
dosage forms, but the principles of human behavior and good communication skills transcend most 
differences between vaccines.

The Issue
Vaccines—including COVID-19 vaccines—are not 100% effective at preventing infection. People who are fully 
vaccinated or even up to date on their vaccines can still get COVID-19—infections referred to as “breakthrough 
infections.” The possibility of breakthrough infection may cause confusion or anxiety among some vaccinated people. 
Other people may view reports of breakthrough infections as evidence that the COVID-19 vaccines are ineffective.

Sound Bites
> No vaccines—including COVID-19 vaccines—are 100% effective at preventing infection. Breakthrough 

COVID-19 infections are expected; they are not a sign that the vaccines don’t work.

> Even when people who are fully vaccinated and people who are up to date on COVID-19 vaccines develop 
COVID-19 symptoms, those symptoms tend to be less severe than in unvaccinated people. Fully vaccinated 
people and people who are up to date on vaccines are much less likely than unvaccinated people to be 
hospitalized or die.

> All eligible persons should get vaccinated and stay up to date on their COVID-19 vaccines to protect 
themselves from serious COVID-19 illness and death.

> Although the number of breakthrough infections is increasing as the number of people who are fully vaccinated 
increases, the risk of COVID-19 infection still is much lower among vaccinated people.

What We Know
Breakthrough COVID-19 infections are expected.1 As the number of people who are fully vaccinated increases, 
the number of breakthrough infections will increase. There also will be more breakthrough infections at times when 
there are more COVID-19 infections overall.

Breakthrough infections are attributable at least in part to mutations in SARS-CoV-2 (the virus that causes COVID-19). 
The spike protein on the surface of SARS-CoV-2 is the primary target of vaccine-induced immunity.2 The Delta 
variant had mutations in 2 of the 201 amino acids in the spike protein receptor-binding domain.3 The Omicron variant 
had mutations in 15 of the 201 amino acids, which helped it circumvent immunity in vaccinated people. A study 
conducted in Denmark during the Omicron surge found the Omicron variant to be 2.7 to 3.7 times more infectious 
than the Delta variant among vaccinated Danes.4
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The good news is that the risk of infection, hospitalization, and death all remain much lower in vaccinated people 
than in unvaccinated people.1 This has been consistently true for the original COVID-19 vaccines, the bivalent 
vaccines, and the current vaccines. People who were up to date with COVID-19 vaccines had the best protection: 
the risk of testing positive for COVID-19 was 3.2 times higher for unvaccinated people 12 years of age and older 
compared with people vaccinated with a primary series and a booster dose. The risk of dying for unvaccinated 
people from COVID-19 was 21 times higher.5

The CDC recommends that all eligible persons get their primary COVID-19 vaccine and stay up to date with  
the current vaccine.6 The current recommendations are summarized in the CDC At-a-Glance COVID-19 
Vaccination Schedules.

People who are fully vaccinated and up to date on COVID-19 vaccines should understand that it is possible to 
transmit SARS-CoV-2 during a breakthrough infection. People with a confirmed or suspected infection should  
follow all recommended steps to prevent the spread of COVID-19.7
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