Biopsy negative COVID-19 myocarditis in a heart transplant patient
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The novel coronavirus (COVID-19) has many cardiovascular manifestations including myocarditis. Endomyocardial biopsy (EMB) is the gold standard test for diagnosis of myocarditis, it will traditionally exhibit lymphocytic infiltration associated with myocyte injury in the absence of ischemia (1). However, the expected findings in patients with COVID-19 on immunosuppression have not been described. We present the case of a heart transplant patient that presented with signs and symptoms of COVID-19 along with new biventricular heart failure. Due to suspected COVID-19 myocarditis versus transplant rejection an initial EMB was performed showing no inflammation, vascular changes or myocyte damage, which is incongruent with the diagnosis of myocarditis. Due to worsening condition a repeat one was performed three weeks later that showed lymphocytic infiltrate and moderate myocardial interstitial fibrosis and focal myocytolysis suggestive of a immune response in the myocardium. Further immunofluorescence was performed which confirmed COVID specific proteins in the myocardium along with markers for thrombosis and complement activation (Figure 1). Heart transplant patients have a curbed immune response due to being on chronic immunosuppression and many studies have shown that their humoral and cell-mediated immune response to both COVID-19 and the vaccine have been altered from the general population (2,3). This case highlights the unique EMB findings of a suspected COVID-19 myocarditis transplant patient and suggests that the traditional histopathologic criteria for diagnosing myocarditis cannot be used in this special population. 
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Figure 1: Immunofluorescence performed on an endomyocardial biopsy sample. Markers of prothrombotic activity (CD42b [platelets], thrombin), complement activity (C1Q) are overlayed in the far right panel with COVID-19 specific proteins (Nucleocapsid, Spike, ACE2). There is evidence of colocalization of these proteins in the myocardium. 
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