Association between vaccination against COVID-19 and clinical outcomes in patients with heart failure: using the Korean National Health Insurance Service database
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Background: COVID-19 vaccination lowers the incidence of COVID-19-related cardiovascular diseases. Although the effectiveness of the vaccine has been extensively studied in the general population, its benefits in
heart failure (HF) patients are still understudied.

Methods: We retrospectively analyzed the data from the Korean nationwide COVID-19 cohort and the Korean National Health Insurance Service database. HF patients aged 18 years or older were included, and we
investigated clinical outcomes such as hospitalization for HF, cardiovascular events, and critical COVID-19 infection such as intensive care unit treatment or mechanical ventilatory support. Vaccinated patients were
defined as those who received two or more doses of COVID-19 vaccine, and unvaccinated patients were defined as those who received vaccination only once or none. Propensity score matching (1:1) and Cox
proportional hazard analysis were used to assess the association between vaccination and clinical outcomes.

Results: A total of 651,127 subjects with HF were included (mean age 69.5 years, 50% male). Of the total study population, 112,693 subjects (17.3%) were classified in the unvaccinated HF group, and 538,434
subjects (82.7%) were classified in the vaccinated HF group. During a median follow-up of 6 months, the vaccinated HF group was associated with a significantly lower risk of hospitalization for HF compared to the
unvaccinated HF group (HR 0.68, 95% CI 0.66-0.7, P-value <.0001) after propensity score matching. Also, vaccination showed a reduced risk of COVID-19 infection (HR 0.73, 95% CI 0.66-0.8) and of critical
COVID-19 infection (HR 0.27, 95% CI 0.19-0.37). For other cardiovascular events, vaccination was associated with a significantly lower risk of stroke, myocardial infarction, myocarditis/pericarditis, and venous
thromboembolism (all, P-value <.0001).

Conclusions: This retrospective analysis suggests that vaccination against COVID-19 in patients with HF not only reduces the risk of COVID-19 infection but also reduces the risk of cardiovascular events, including
worsening heart failure.
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Clinical events Unvaccinated Vaccinated HR (95% CI) P-value
(N=110,369) (N=110,369) (vs. unvaccinated)

(1) COVID-19-related events
COVID-19 infection 1,073 705 0.73 (0.66-0.8) <.0001
Critical COVID-19 infection 183 52 0.27 (0.19-0.37) <.0001

(2) Cardiovascular events
Stroke 1,749 995 0.32 (0.3-0.35) <.0001
Myocardial infarction 131 63 0.41 (0.31-0.55) <.0001
Myocarditis/Pericarditis 342 192 0.66 (0.55-0.79) <.0001
Venous thromboembolism 2,611 1,543 0.79 (0.74-0.84) <.0001
Heart failure hospitalization 10,778 5,951 0.68 (0.66-0.7) <.0001

(3) Negative control events
UTl 8,252 7,341 1.03 (0.99-1.07) 0.1283
Gl bleeding 1,460 1,400 1.07 (0.98-1.17) 0.1196
Acute Cholecystitis 596 640 1.10 (0.96-1.26) 0.156




