
 

How do your genes affect your COVID-19 vaccine reaction? 

A Healthy Nevada Project and Helix Study 

 

Why do some people experience an unpleasant reaction after receiving the COVID-19 vaccine, 

while others show no effect at all? What if we could predict how individual people might react 

to vaccination and better prepare anxious vaccine recipients about what to expect? 

COVID-19 vaccines are effective in protection against SARS-CoV-2 infection. The vaccines 

available in the United States are safe. However, in some people, they can cause unpleasant 

short-term reactions that can negatively affect their daily routine. Younger people and people 

with previous history of SARS-CoV-2 infection prior to vaccination may experience more severe 

reactions to COVID-19 vaccines (1). But these two factors alone do not sufficiently explain 

variations in reaction severity that people experience after receiving the COVID-19 mRNA 

vaccine.  

Over 90 percent of Healthy Nevada Project (HNP) participants received a COVID-19 vaccine, 

with Pfizer-BioNTech (47 percent) and Moderna (47.6 percent) being the most common. The 

HNP, in collaboration with the Helix DNA Discovery Project, surveyed more than 17,000 

participants who had their DNA previously sequenced. We asked respondents about their 

specific reactions to the COVID-19 vaccine and also linked their responses to a genome-wide 

association study (GWAS).  



GWAS is an approach used in genetics to associate specific genetic variations with diseases or 

responses to certain drugs or vaccines. The method searches for small variations within a 

genome called single nucleotide polymorphism, or SNPs (pronounced “snips”), that influence 

interactions between a person’s genes and their environment.  

We found that participants with the HLA-A*03:01 allele (a specific genetic variation) who 

received the Pfizer vaccine are approximately twice as likely to have temporary severe or 

extreme difficulties with their daily routine after receiving the vaccine (see figure). The most 

frequently reported symptoms were fever and chills. This variant predicted reactions to the 

Pfizer vaccine but was not reliable at predicting reactions to the Moderna vaccine.  

 

 

Figure: Common reactions that HNP participants experienced to the Pfizer and Moderna vaccines. 

 

There is a lot more to be done to understand the association between HLA-A*03:01 and COVID-

19 vaccine reactions. One hypothesis is that people with this HLA allele have a certain type of 

immune cells called CD8+ T-cells. Data from clinical trials showed that CD8+ T-cells had a 

stronger response to the Pfizer vaccine than the Moderna vaccine. It would be beneficial to 

confirm this association by analyzing other cohorts, as well as to understand if there is an 

association of this particular HLA allele with reactions to vaccines other than the COVID-19 

vaccine. 

The more we understand genetic associations with vaccines and drugs, the more vaccine and 

drug manufacturers can improve the composition of their products to alleviate unwanted 

reactions. This study shows the healthcare benefits of readily available patient genetic profiles 

within a health system’s records and how they can speed up and improve individual treatment 

plans.  
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