Anti-PD-1-induced heart failure in the presence of prior cardiac ischemia
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Introduction. Immune checkpoint inhibitors (ICI) have revolutionized cancer treatment. However, they can lead to cardiovascular adverse effects, including cardiac dysfunction 
Aims. We aimed to test whether prior myocardial ischemic injury could exacerbate anti-PD-1-induced cardiac dysfunction, and whether abatacept, a T-cell co-stimulation blocker, could prevent ICI-induced cardiac effects.
Methods. In a preclinical study, for the induction of reversible cardiac ischemia, C57Bl/6J mice were treated with isoprenaline or with PBS, followed by 16 weeks of recovery period. Next, mice from both groups were divided into three further treatment groups: isotype control, anti-PD-1, or anti-PD-1 combined with abatacept, and were treated for two weeks, with three weekly intraperitoneal injections. In a parallel single-center retrospective clinical cohort study, 1,671 cancer patients receiving PD-1 inhibitors were analyzed. Cases were defined as patients who developed incident heart failure (HF) after ICI initiation.
Results. Mice with prior ischemic injury and anti-PD-1 treatment showed cardiac dysfunction with increased infiltration of T-cells and macrophages and elevated expression of pro-inflammatory cytokines, compared to mice with anti-PD-1 treatment without prior ischemic injury. Concomitant abatacept treatment alleviated cardiac dysfunction and the pro-inflammatory response. Among ICI-treated patients, 109 (6.5%) developed HF over a median follow-up of 332 days. Multivariable logistic regression of the matched population showed increased odds of incident HF in patients with prior ischemic cardiac events (OR 2.11 95%, CI 1.05-4.2, p=0.033).
Discussion. Cancer patients with pre-existing ischemic heart disease may be at greater risk for developing ICI-induced new-onset HF, whereas abatacept may alleviate cardiac ICI-induced cardiac dysfunction.
