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We report the case of a 52-year-old white male who was recently diagnosed 
with symptomatic COVID-19 and presented to the hospital with incessant 
VT/VF cardiac arrest, ST elevation myocardial infarction (STEMI) and 
profound hypokalemia. The patient was successfully treated with primary 
percutaneous coronary intervention (PCI) and concurrent aggressive 
potassium repletion. To the authors’ knowledge, this is the first case of 

COVID-19 presenting not only with an acute coronary thrombosis but 
also severe hypokalemia, both of which contributed to his cardiac arrest. 
The association of COVID-19 with acute coronary thromboses, including 
the challenges surrounding the diagnosis and management in this patient 
population is discussed. Additionally, the effect of COVID-19 on the 
renin-angiotensin-aldosterone-system (RAAS) is reviewed with a focus on 
hypokalemic presentations.
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INTRODUCTION

The patient is a 52-year-old white male with a history of hypertension who 
presented to the emergency department with chest pain and, shortly 

after arrival, developed cardiac arrest. Eight days prior to this presentation 
the patient developed fever, cough, body aches and subsequently tested 
positive for COVID-19 by polymerase chain reaction. Approximately four 
days after being diagnosed with symptomatic COVID-19 he began having 
intermittent substernal chest discomfort which continued until six days 
after COVID-19 diagnosis when he developed unremitting chest discomfort 
that prompted his wife to bring him to the emergency department. Once 
he arrived to the emergency department he was immediately escorted to an 
isolation room at which time he lost consciousness. A pulse was not palpable 
and immediate ACLS protocols were engaged.  The patient was noted to 
have multiple unstable dysrhythmias to include ventricular fibrillation and 
pulseless polymorphic ventricular tachycardia. The patient underwent 14 
defibrillations for the incessant VT/VF cardiac arrest. Additionally, the 
patient was intubated in the isolation room and intravenous epinephrine, 
magnesium, and amiodarone were given. Upon achieving sinus rhythm with 
return of spontaneous circulation, the patient was noted to have ST segment 
elevation in leads I, aVL, V1, and V2 concerning for an acute anterolateral 
myocardial infarction (Figure 1). A quick point of care ultrasound of the 
heart confirmed an anteroapical wall motion abnormality consistent with a 
likely STEMI. Of note, initial laboratory analysis showed serum potassium 
of 2.6 mmol/L. The patient was given aspirin per rectum, a intravenous 
heparin bolus and emergently taken to the cardiac catheterization lab with 
simultaneous initiation of potassium repletion. 

Coronary angiography, performed after full PPE with contact and droplet 
precautions was donned, revealed single vessel coronary artery disease 
involving an acute 100% thrombotically occluded proximal left anterior 
descending (LAD) artery. There was a large amount of thrombus in the 
proximal LAD that extended across the ostium of a moderate sized second 
diagonal branch resulting in TIMI 0 flow in the LAD and TIMI 1 flow in 
the diagonal branch (Figure 2). Intravenous cangrelor was administered and, 
due to the presence of a large amount of thrombus, aspiration thrombectomy 
was performed which retrieved a large amount of thrombus. TIMI 3 flow 
in the LAD and diagonal branch was subsequently restored with a door to 
device time of 101 minutes. A 3.0 × 24 mm Synergy drug eluding stent was 
then successfully deployed using intracoronary ultrasound guidance (Figure 
3). Unfortunately, despite the aggressive use of microvascular vasodilators, 
flow into the apical LAD and diagonal branch remained suboptimal with 
minimal myocardial blush that was suspected to be secondary to a significant 
amount of distal embolization that occurred despite thrombectomy. The 
patient was, consequently, started on an eptifibatide infusion in an attempt 

to further improve microvascular flow, pharmacologically. Residual, mild to 
moderate coronary artery disease of the mid LAD and first diagonal branch 
up to 40-50% was otherwise noted and deferred to medical management. 

Figure 1) ECG obtained following return of spontaneous circulation illustrating ST 
elevation, most notably in leads V1, V2, I and aVL concerning for a STEMI.

Figure 2) Coronary angiography in LAO caudal projection illustrating a 100% 
thrombotically occluded proximal LAD and subtotal occlusion of the second diagonal 
branch vessel.
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The patient was transferred to the ICU using appropriate COVID 
precautions and successfully extubated within an hour of case completion. 
A repeat EKG was performed and revealed evidence of an anteroseptal and 
anterolateral infarct with improved, albeit, persistent ST elevation. A chest 
x-ray obtained at that time showed worsening multifocal airspace opacities 
as compared to one performed six days prior to admission. He was started 
on dual antiplatelet therapy with aspirin and ticagrelor and his cangrelor 
infusion was discontinued. The eptifibatide infusion was discontinued after 
18 hours and the amiodarone was discontinued after 24 hours as his acute 
ischemia had resolved and his serum potassium had normalized following 
aggressive intravenous repletion. 

A formal transthoracic echocardiogram was performed on hospital day 2 and 
showed a left ventricular ejection fraction of 35% with anterior, anteroseptal, 
and apical wall akinesis. Given the increased risk of left ventricular thrombus 
formation amidst significant wall motion abnormalities the patient was 
started on systemic anticoagulation with rivaroxaban which was also felt to 
help mitigate any further thrombotic complications of his acute COVID-19 
infection. Dual antiplatelet therapy was continued given his low bleeding 
risk and recent evidence supporting a higher risk for stent thrombosis in the 
setting of an acute COVID-19 infection 1. Finally, guideline directed medical 
therapy for an acute myocardial infarction was initiated. 

Interestingly, a repeat EKG performed on hospital day 2 showed worsening 
ST elevations across the anterior precordial leads in the absence of chest 
pain. A CT coronary angiogram was performed which revealed a patent 
LAD stent and a patent diagonal branch without evidence of ventricular 
aneurysm. Additionally, there was no left ventricular thrombus noted. Diffuse 
peripheral areas of consolidation and ground glass opacities consistent with 
COVID-19 pneumonia were noted in the lungs. The patient was transferred 
to the step down unit and, over the next several days, continued to improve 
on medical therapy. He was discharged with a Life Vest on hospital day 10 
with close follow up in the heart failure and infectious disease clinics. 

DISCUSSION

This case highlights the acute cardiovascular morbidity associated with 
COVID-19 infection with specific attention to the increased risk of acute 
coronary thrombosis. Additionally, although the acute, thrombotically 
occluded proximal LAD contributed to the initial cardiac arrest, the 
profound presenting hypokalemia provided a firm foundation for further 
electrical instability in this setting and underscores the detrimental effect the 
virus can have on the renin-angiotensin-aldosterone axis. To our knowledge, 
this is the first case to demonstrate the morbid interplay of simultaneous, 
COVID-19-related acute coronary thrombosis with COVID-19 related 
profound hypokalemia. 

COVID-19 is a novel enveloped RNA beta-coronavirus that has been named 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This virus 
enters human cells primarily through angiotensin converting enzyme 2 

(ACE2) binding. This enzyme is primarily expressed in alveolar cells, cardiac 
myocytes, and vascular endothelium [1,2]. Although respiratory symptoms are 
the primary clinical manifestation of COVID-19, a variety of cardiovascular 
complications can occur to include acute coronary thrombosis, acute 
myocardial injury without obstructive coronary artery disease, arrhythmias, 
heart failure (with or without cardiogenic shock), pericardial effusion, and 
thromboembolic complications 3.

The frequency, relative incidence, and phenotype of COVID-19 related acute 
coronary thrombosis versus other associated cardiac manifestations is not 
well defined [3]. Recent studies have highlighted that not all symptomatic 
COVID-19 cases with focal ST elevation on EKG are secondary to an acute 
coronary thrombosis. One retrospective analysis of 28 coronavirus positive 
patients admitted for STEMI showed 11 of these patients did not have 
obstructive CAD (39.3%) [4]. Another paper reviewed the cases of 18 patients 
with COVID-19 and STEMI, of which 50% underwent angiography, and of 
those only 67% had obstructive CAD [5].

The initial management of confirmed or suspected COVID-19 positive 
patients who present with ST elevation on EKG, therefore, can pose a 
management dilemma in the emergency department. On the one hand, 
performing emergent coronary angiography on all patients with presenting 
ST elevation on EKG provides unnecessary viral exposure to the cardiac 
catheterization team in cases without an acute coronary thrombosis. On the 
other hand, a missed or delayed diagnosis of an acute coronary thrombosis 
in the setting of non-specific symptoms can increase short and long term 
cardiovascular morbidity and mortality.  Indeed, one of the ways these risks 
have been mitigated is with the use of systemic thrombolysis in suspected 
or confirmed COVID-19 patients presenting with a possible STEMI [6]. 
However, given the data supporting primary PCI over thrombolysis as a 
means to reduce death, non-fatal re-infarction and stroke and the increased 
risk of bleeding associated with thrombolytic therapy, a thrombolytic strategy 
for all COVID-19 patients with ST elevation presenting at PCI capable 
hospitals is not being routinely recommended in the United States [7,8].  
Alternatively, the use of point of care ultrasound to assist in the immediate 
management of these patients can be helpful with the presence of focal 
wall motion abnormalities used to decide if the patient should be taken 
emergently to the cardiac catheterization lab [8,9].  

Outside of the existing guidelines for management of acute coronary 
thrombosis, evidence based treatment of COVID-19 associated acute 
coronary thrombosis is limited. However, potential drug interactions 
between current therapies for acute coronary thrombosis and investigational 
therapies for COVID-19 are worthy to note and, thus may require a more 
thoughtful approach to what specific acute coronary thrombosis therapies are 
chosen. Although no known interactions between parenteral antithrombotic 
therapies and investigational therapies for COVID-19 are known to exist, 
potential interactions between antiplatelet therapies used in acute coronary 
thrombosis and those therapies used in COVID-19 do exist as a result of 
the co-interaction with the cytochrome system. Lopinavir/Ritonavir inhibits 
CYP3A4 metabolism which can lead to a reduction in the effective dosage 
of clopidogrel, or actually increase the effects of ticagrelor. Remdesivir, a 
nucleoside-analog inhibitor of RNA-dependent RNA polymerase, is an 
inducer of CYP3A4 but does not currently require dose adjustments for 
oral antiplatelet medications. Tocilizumab, an IL-6 inhibitor, results in 
increased expression of CYP3A4 and 2C19 with no dose adjustments on 
oral antiplatelet agents currently recommended. Sarilumab, which inhibits 
IL-6 mediated signaling, also increases expression of CYP3A4 but with 
no dose adjustments on oral antiplatelet agents currently recommended. 
Other investigational therapies including azithromycin, bevacizumab, 
hydroxychloroquine, eculizumab, interferon, losartan, methylprednisolone, 
pirfenidone, and ribavirin are not currently identified as having drug-drug 
interactions with anti-platelet agents [2,3]. 

Although the propensity of COVID-19 to cause thromboses has been well 
described, the association with hypokalemia is only recently being recognized 
[10-12]. COVID-19 enters human cells primarily through angiotensin 
converting enzyme 2 (ACE2) binding, an enzyme that plays an important 
role in angiotensin II regulation. Under normal conditions, ACE converts 
Angiotensin I to Angiotensin II which then can exert multiple Angiotensin 
II Type 1 Receptor (AT1R) mediated effects, to include increased water 
reabsorption and production of aldosterone which increases sodium 
resorption and enhances potassium secretion. ACE2 counteracts ACE, 
converting Angiotensin II to Angiotensin I-7, thus prohibiting angiotensin 
II from initiating its downstream effects. The downregulation of ACE2 as 
a consequence of COVID-19 binding and COVID-19 viral mediators can 
therefore shift the balance between these two enzymes and contribute to 

Figure 3) Repeat coronary angiography after successful placement of a 3.0 × 24 mm 
Synergy drug eluting stent in the proximal LAD.
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a relative state of hyperaldosteronism with subsequent hypokalemia as 
exhibited by our patient [13,14]. Data is limited, but there is currently one 
prospective cohort study evaluating the prevalence of hypokalemia and 
response to treatment with potassium supplementation in patients with 
COVID-19. 175 patients were enrolled. 18% of patients had potassium less 
than 3 mmol/L and 37% had potassium less than 3.51 mmol/L, overall 
indicating a high prevalence of hypokalemia in this population. Patients 
responded well to potassium supplementation. Additionally, more severe 
hypokalemia appeared to be associated with more severe disease activity 
[15,16].

CONCLUSION

COVID-19 is a pro-thrombotic illness that may increase the likelihood 
of acute coronary thrombosis. Additionally, ACE2 downregulation by 
COVID-19 can have deleterious effects on the balance of the renin-
angiotensin-aldosterone axis promoting hypokalemia. This case represents 
the first known case of both of these COVID-19 related complications 
acting synergistically to cause incessant VT/VF arrest. Indeed, an increased 
incidence of out of hospital cardiac arrest has been seen in the COVID era. 
Although this is likely multifactorial from increased risk of COVID related 
respiratory failure, coronary and pulmonary thromboses, myocarditis, 
dysrhythmia and a possible hesitancy to seek emergent healthcare amidst a 
global pandemic, the associated profound electrolyte abnormalities seen as a 
direct result of the deleterious effect of COVID-19 on the RAAS cannot be 
ruled out as a potential contributor.
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