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Abstract: Risk of myocarditis after a COVID-19 diagnosis in patients ages 12-30 is much higher than the risks associated 
with the COVID vaccine.  
 
Recent reports have indicated that adolescents and young adults, particularly males ages 12-29, who 
receive an mRNA COVID-19 vaccine have an increased risk of myocarditis, an inflammation of the heart 
muscle.1,2 In October 2021, the FDA delayed its decision on the authorization of the Moderna vaccine for 
adolescents due to these concerns.3 We previously studied the risk of myocarditis across 15 million 
patients of all ages and found that the incidence of myocarditis following the COVID-19 vaccine was not 
substantively different from the incidence in pre-pandemic years.4  

In this study, we estimated the risk of myocarditis among patients ages 12-30 to identify trends across 
age, sex, and vaccine type. To determine the risk of myocarditis in this population, we looked at the 
following data: 

1.      Historical incidence. The annual incidence of myocarditis in patients ages 12-30 who had an 
interaction with the health system in 2019. This historical incidence is provided for reference to help put 
the risk after vaccination and risk after COVID-19 diagnosis into perspective. However, it should not be 
directly compared to the 30-day risks outlined below. 

2.      Risk after vaccination. The 30-day incidence of a new myocarditis diagnosis following the first or 
second vaccination dose against COVID-19 among all patients ages 12-30 who received at least one 
vaccination dose between December 11, 2020, and December 20, 2021. 

3.      Risk after COVID-19 diagnosis. The 30-day incidence of a new diagnosis of myocarditis following a 
diagnosis of COVID-19 among all patients ages 12-30 who had not yet received a COVID-19 vaccine 
between January 20, 2020, and November 21, 2021.  
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The data show that the risk of myocarditis following a COVID-19 diagnosis is much higher than the risk of 
myocarditis following a COVID-19 vaccination for all ages and sexes studied. Overall, the 30-day incidence 
of myocarditis following a COVID-19 diagnosis was nearly 17 times higher than the incidence among 
patients receiving the COVID-19 vaccine. This is consistent with CDC data.5  

 

Figure 1: Risk of Myocarditis in Patients Ages 12-30 

 
Figure 1. The 30-day risk of myocarditis in patients ages 12-30 after a COVID-19 diagnosis is much higher than either 
historical (pre-pandemic) incidence or risk after receiving a COVID-19 vaccine. This risk is measured as the number of 
patients diagnosed with myocarditis per 100,000 patients. The historical incidence shows the one-year risk of myocarditis for 
active patients over calendar year 2019. 

We also looked at the breakdown of myocarditis by sex. Consistent with what others have reported, 
adolescent and young adult males have a higher risk of myocarditis than females.  

Additionally, we analyzed the risk based on the vaccine manufacturer. The Pfizer-BioNtech vaccine was 
the only vaccine authorized for use in the 12-17 age group during the study period, so it was the only one 
we considered for that age group in this analysis. For the 18-30 age group, which had all three vaccines 
authorized for use, incidents of myocarditis were similar across vaccine manufacturers.  

                      

                                                                                   

     

   

    

                            

                    

                                  

         

            

           



 3 of 4 EHRN.org 

Figure 2: Risk of Myocarditis by Sex, Age, and Vaccine Manufacturer

 
Figure 2. Risk of myocarditis among males and females ages 12-14, 15-17, and 18-30 per 100,000 patients. This is defined 
by a new incidence of myocarditis within 30 days following the first or second vaccination dose against COVID-19.  The 
historical risk shows the one-year risk of myocarditis for active patients over calendar year 2019. 

We found the 30-day risk of myocarditis was less than the one-year historical incidence across all three 
vaccine manufacturers when considering all ages and sexes. When evaluating different combinations of 
sex, age, and manufacturer, out of the 364,249 male patients aged 18-30 who received Moderna, 73 had 
myocarditis, which is approximately 20 cases per 100,000. This is significantly higher than other 
combinations of sex, manufacturer, and age and corroborates the Danish finding of increased risk in this 
group.6 However, the risk of myocarditis after vaccination remains significantly less than the risk of 
myocarditis after a COVID infection. 

These data come from Cosmos, a HIPAA-defined Limited Data Set of more than 126 million patients 
from 156 Epic organizations including 889 hospitals and 19,420 clinics, serving patients in all 50 
states. This study was completed by two teams, each composed of a clinician and research scientists 
who worked independently. The two teams came to similar conclusions. 
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Data Definitions 

Term Definition 
Covid-19 Diagnosis The earliest date between January 20, 2020, and March 31, 2020, on 

which a diagnosis mapped to ICD-10 code B97.29 was documented on 
a patient as an encounter diagnosis, final billing diagnosis, or 
problem list problem, or the earliest date after Mar. 31, 2020, on 
which a diagnosis mapped to ICD-10 code U07.1 was documented on 
a patient as an encounter diagnosis, final billing diagnosis, or 
problem list problem.  

Myocarditis 
Diagnoses  

The earliest date on which a diagnosis mapped to ICD-10 code I40.0, 
I40.1, I40.8, I40.9, or I51.4 was documented on a patient as an 
encounter diagnosis, final billing diagnosis, or problem list problem. 
Myocarditis diagnoses are included if they occurred within 30 days 
of a diagnosis of COVID-19 or a COVID-19 vaccination. 

Covid-19 Vaccination  Documentation of a completed COVID-19 vaccination on or after 
December 11, 2020. Patients are included in the analysis if they had 
one dose of the Janssen, Pfizer, or Moderna vaccine; two doses of the 
Pfizer vaccine; or two doses of the Moderna vaccine. Patients ages 12-
17 are included only if they received one or two doses of the Pfizer 
vaccine. 
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