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Given the increased risk for severe COVID-19 illness in individuals with cardiac disease, 

individuals with congenital heart defects (CHDs) might have increased risk of severe illness 

from COVID-19 as well.1 Most publications on CHD and COVID-19 illness have been 

restricted to patients at congenital cardiology centers, limiting generalizability, because 

many individuals with CHD do not receive specialized cardiology care.2–4 Furthermore, 

the studies did not include comparison groups without CHD or adjust for differences in 

established risk factors for critical COVID-19,4 and comparisons to general population 

estimates may be confounded.

We compared the period prevalence of critical COVID-19 illness (intensive care unit 

[ICU] admission, invasive mechanical ventilation [IMV], or death) among hospitalized 

patients with COVID-19 with and without CHD. Among patients with CHD, we examined 

characteristics associated with critical COVID-19 illness.

We used data on inpatient encounters from March 2020 through January 2021 from the 

Premier Healthcare Database Special COVID-19 Release, an all-payor database representing 

≈20% of US hospital admissions. Data and study materials will not be provided because 

of licensing restrictions. All 1- to 64-year-old patients with COVID-19 (identified by 

≥1 inpatient ICD-10-CM [International Classification of Diseases, 10th revision, Clinical 

Modification] code of U07.1 or, from March to April 2020, B97.29 [the recommended 

code before U07.1]) were included. Patients missing classification of sex were excluded 

(<0.1%). CHD was identified by ≥1 inpatient ICD-10-CM code between Q20.x and Q26.x 
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(excluding nonspecific codes) at any time in the study period and categorized by anatomic 

complexity using a published algorithm.5 ICU admission, IMV, and death were defined as 

≥1 inpatient code for the outcome in the same encounter as COVID-19 diagnosis. Other 

characteristics included other known comorbidities (ie, ≥1 inpatient diagnosis of pulmonary 

hypertension, heart failure, Down syndrome, type 1 or 2 diabetes, or obesity), age group, 

sex, race/ethnicity, payor type, and hospital urbanicity.

Among hospitalized patients with COVID-19, characteristics and critical COVID-19 

outcomes were assessed by CHD status. Using modified Poisson regression accounting for 

within-hospital correlation, adjusted prevalence ratios (aPRs) and 95% CIs were calculated 

for each outcome comparing patients with versus those without CHD, adjusting for age 

group, sex, race/ethnicity, and payor type. Among patients with COVID-19 with CHD, 

critical COVID-19 outcomes were assessed by characteristics using crude prevalence ratios 

(cPRs; accounting for within-hospital correlation). Deemed public health surveillance by the 

US Centers for Disease Control and Prevention as defined in 45 CFR 46.102(l) (2), this 

activity was exempt from institutional review board review and written informed consent.

Of 235 638 hospitalized patients with COVID-19 who were 1 to 64 years of age, 421 (0.2%) 

had CHD (consistent with CHD prevalence in non–COVID-19–related health care data 

sets5). Overall, 68.4% with and 58.8% without CHD had ≥1 comorbidity and 12.8% with 

CHD were 1 to 17 years of age compared with 1.4% without CHD (Table). More than half 

of the patients with COVID-19 with CHD were admitted to the ICU, 24.0% required IMV, 

and 11.2% died during hospitalization. After adjustment, ICU admission (aPR=1.4), IMV 

(aPR=1.8), and death (aPR=2.0) were more prevalent among patients with COVID-19 with 

CHD than without CHD. When stratified by high-risk characteristics, prevalence estimates 

for ICU admissions, IMV, and death remained higher among patients with COVID-19 with 

CHD than without CHD across nearly all strata, including younger age groups and those 

without heart failure, pulmonary hypertension, Down syndrome, diabetes, or obesity.

Among the 421 patients with CHD, critical COVID-19 outcomes were associated with 

having comorbidities (1 comorbidity: IMV, cPR=2.5; ≥2 comorbidities: ICU, cPR=1.3; IMV, 

cPR=3.3; death, cPR=4.0), male sex (ICU, cPR=1.3), and age 50 to 64 years compared with 

18 to 29 years (IMV, cPR=3.0; data not shown; all P<0.05).

The frequency of critical COVID-19 illness among patients with CHD is similar to previous 

reports, yet most, but not all,4 previous publications concluded that outcomes among 

patients with CHD did not differ from those of the general population.2–4 However, previous 

reports did not include a comparison group without CHD or adjust for differences in age, 

comorbidities, race/ethnicity, sex, payor type, or location. Instead, authors compared their 

findings with published reports of older populations with more comorbidities than their 

patients with CHD or compared crude estimates. The current analyses compared period 

prevalence of critical COVID-19 between patients with and without CHD at the same 

hospitals, adjusted for and stratified by established high-risk factors for severe COVID-19 

infection, and found up to 2 times higher adjusted prevalence of critical COVID-19 among 

patients with CHD, although results are specific to hospitalized patients.
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ICU admission (aPR=1.4), IMV (aPR=1.8), and death (aPR=2.0) were more prevalent 

among patients hospitalized with COVID-19 with CHD than without CHD after adjusting 

for patient characteristics. Results held among younger patients and patients without 

comorbidities. Among patients hospitalized with COVID-19 with CHD, comorbidities, older 

age, and male sex were associated with higher adjusted prevalence for critical COVID-19. 

Targeted strategies to increase awareness of CHD as a risk factor for critical COVID-19 

illness and emphasize the critical importance of prevention of COVID-19 illness for people 

with CHD and their families through vaccination, masking, and physical distancing are 

needed.

Nonstandard Abbreviations and Acronyms

aPR adjusted prevalence ratio

CHD congenital heart defect

ICD-10-CM International Classification of Diseases, 10th revision, Clinical 

Modification

ICU intensive care unit

IMV invasive mechanical ventilation
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