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The Covid-19 pandemic has swept across the globe and caused an unprecedented morbidity and mortality in over 200 countries all over the world [1]. Clinical studies have extensively addressed the wide spectrum of acute cardiovascular complications in Covid-19 infected patients [2]. Individuals not infected with the virus, on the other hand, might be susceptible to sustaining acute myocardial infarction (AMI) triggered by the prolonged lockdown and its psychosocial stressors. In an ongoing study on acute cardiovascular events triggered by the Covid-19 lockdown and its associated psychosocial stressors, we report the first 55 cases of AMI.



We examined the exposure to various triggering events among adults who presented with AMI (including ST-segment elevation MI [STEMI] and non-ST-segment elevation MI [NSTEMI]) to 6 tertiary care centers in Amman, Jordan during the Covid-19 imposed lockdown period from March 4 through June 1, 2020. Patients were enrolled if they reported exposure to at least one Covid-19 lockdown-related triggering event. Data obtained from patients or their immediate family members included baseline clinical characteristics, prior atherosclerotic cardiovascular disease and revascularizations. Patients were enquired about the nature and severity of these triggering events during the lockdown, whether they were exposed to such triggering events in the past, and any prior diagnosis of psychological or psychiatric illness. The hospital course, coronary diagnostic and revascularization procedures, and complications were documented. None of the enrolled patients was infected with the Covid-19 virus.



As of June 1, 2020, 55 patients have been enrolled in the study including 19 (34.5%) STEMI and 36 (65.5%) NSTEMI patients. Patients were predominantly males (45, 81.8%) with a mean age of 63.7 ± 9.8 years. Hypertension was present in 32 (58.2%) patients, cigarette smoking in 31 (56.4%) and diabetes mellitus in 26 (47.3%). Forty seven (94.0%) patients had ≥ 2 cardiovascular risk factors. Prior diagnosis of coronary artery disease or revascularization were reports by 26 (47.3%) and 19 (34.5%), respectively. None of the patients reported exposure to similar triggering events or significant vulnerability to stressful situations prior to the Covid-19 pandemic lockdown, history of psychological or psychiatric illness or being prescribed psychotropic medications. There were no healthcare workers among the enrolled patients. Of the whole group, 52 (94.5%) patients underwent coronary angiography which revealed significant single or multivessel CAD in 50 (90.1%) patients. Of those, coronary revascularization was performed in 41 (82.0%) patients, including percutaneous coronary intervention (PCI) in 39 patients and coronary artery bypass graft surgery in 2 patients. The in-hospital course was event-free for 52 (94.5%) patients. A male patient had cardiac arrest and died 6 hours after PCI, a female is recovering from cardiogenic shock necessitating intra-aortic balloon support and hemodialysis, and a man with minor intracranial hemorrhage that was conservatively-managed.



The triggering events that preceding the onset of AMI are shown in Table 1. The triggers most often reported were lockdown stress and loneliness in 52 (94.5%), financial stress and hardship, volatile income, and loss of job in 22 (40.0%), cigarette smoking binges in 15 (27.3%), anger in 12 (21.8%) and fear of contacting Covid-19 infection in 10 (18.2%). Other triggers reported included death of a significant person, strenuous physical effort, heavy meals and fear of lack of medical care. Exposure to 2 or more triggering events was reported by 50 patients (90.1%). All patients reported being exposed to these triggering events for variable durations of time ranging from 2 days to several weeks prior to presentation. None of the patients reported exposure to similar events prior to the Covid-19 pandemic lockdown.


 

	
	
	Table 1: Triggering events patients were exposed to prior to the onset of acute myocardial infarction. View Table 1
	





Studies have consistently demonstrated the presence of triggered AMI in close association with natural large-scale disasters and events (i.e., earthquakes, hurricanes and snow blizzards) and man-made events (i.e., wars, missile attacks and terror events) and pandemics [3]. The Covid-19 pandemic and the associated measures of lockdowns, quarantine, and shutdown of almost all social and economic activities represent a global unparalleled medical and social challenge on a global level. Despite the fact that these measures may be critical to mitigate the spread of this disease, they undoubtedly have major short- and long-term consequences on mental health [4]. During the Covid-19 pandemic, individuals not infected with the virus might be exposed to a variety of triggering events that are directly related to the immense psychosocial stressors of the lockdown, and subsequently predisposing susceptible vulnerable individuals to acute cardiovascular events including AMI. Most of published studies that evaluated psychosocial stressors related to the pandemic have focused on mental and social health consequences in Covid-19-infected individuals [5]. However, published reports have not addressed the issue of triggered AMI among non-Covid-19 individuals. We have shown that Covid-19 pandemic-related lockdown and the accompanying stressors can potentially trigger AMI in vulnerable non-infected individuals. The great majority of our patients had more than one cardiovascular risk factor and about half of them had a preexisting cardiovascular disease. The clinical features of this group of patients, including mean age, gender distribution and prevalence of cardiovascular disease risk factors, were not different from those among patients with AMI enrolled in large scale studies [6].



Patients were exposed to a unique set of triggering events directly related to the Covid-19 pandemic for the first time in their entire lives. It is no surprise that lockdown stress, loneliness, isolation, financial hardships and anger were the most commonly reported triggering events to precede the onset of AMI, and that most of the patients reported exposure to at least two triggering events. Financial instability in the presence of lockdown is often associated with anger, frustration, fear, and hopelessness. The heavy emotional weight of such coexisting stressors may form a combustible mix and complex conglomerate with respect to triggering AMI [7,8].
 


The stress-related pathophysiological changes that underlie triggering AMI include increased sympathetic activation and catecholamine surge with related increases in blood pressure, and oxygen demand, as well as pro-inflammatory and procoagulant responses leading to systemic vasoconstriction, increase in the coronary vascular tone and shear stress alteration. These changes may lead to disruption of an already vulnerable coronary atherosclerotic plaque and thrombus formation in a major epicardial coronary artery [9,10].



The Covid-19 pandemic lockdown-associated stressors can trigger AMI in vulnerable individuals. This calls for implementation of timely and effective mental health screening and intervention programs to identify such individuals and mitigate the cardiovascular effect of these stressors.



The study is registered in clinicaltrials.gov (ID: NCT04368637).
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