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ABSTRACT

Cardiomyopathy is now well-established as a potential manifestation of COVID-19 infection. Although many
studies have focused on the acute presentation of COVID-19 associated cardiomyopathy, there have been fewer
cases demonstrating recovery after significant derangements in cardiac function. Data on the recovery of cardiac
function in the setting of COVID-19 associated cardiomyopathy is mixed, with some studies suggesting that cardiac
function may remain impaired months after acute hospitalization. Cases demonstrating recovery of cardiac function
may provide greater insight into the natural history and long-term outcomes of COVID-19 infection.

In this case, a woman in her 30s with past medical history of recent COVID-19 infection presented to the emergency
department with new respiratory distress. Echocardiogram during acute hospitalization demonstrated systolic heart
failure with reduced ejection fraction (25-30)% and grade 3 diastolic dysfunction. At an 11-month follow-up visit,
echocardiogram demonstrated significant recovery of left ventricular ejection fraction (60-65)% with resolution of
previously diagnosed cardiomyopathy. Here, management of COVID-19 associated cardiomyopathy included
supportive care and medical management for left ventricular dysfunction with resolution demonstrated in the
outpatient setting. Further studies are necessary to describe long-term outcomes of COVID-19 associated
cardiomyopathy in larger cohorts.
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INTRODUCTION
The COVID-19 pandemic imposed devastating impacts worldwide, with significant acute and post-acute

complications of illness. Cardiac dysfunction is a potential manifestation of COVID-19 infection, with studies
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identifying cardiovascular complications in 18% to 60% of cases [1]. Acute ischemic heart disease and acute heart
failure were found to be the most prevalent cardiac events in adults during a COVID-19 associated hospitalization
[2]. Although some studies investigate associations between incident cardiac dysfunction and recent COVID-19
infection [3-5], less robust data exists to describe the long-term outcomes of COVID-19 associated cardiomyopathy
that was diagnosed during an acute hospitalization. Therefore, data on the recovery of cardiac function in the setting
of COVID-19 associated cardiomyopathy is mixed. Some studies suggest that cardiac function remains reduced at 2
and 6 months after diagnosis of COVID-19 associated cardiomyopathy [6,7], while some data suggests that there are
trends toward normalization of cardiac function [8].

We describe COVID-19 associated cardiomyopathy in a patient with few previous risk factors for cardiac disease.
This case report outlines management of the acute illness and recovery of cardiac function demonstrated on

echocardiogram at follow-up visit 11 months post-infection.

CASE PRESENTATION
Written informed consent was obtained from the patient for publication of this case report and accompanying
images and videos. A copy of the written informed consent is available for review by the editorial office of this

journal (Table 1).

Table 1: Timeline of case events.

Time Events

Two weeks prior to admission | Symptom onset, positive COVID-19 test

Worsening of symptoms with new cough, shortness of breath, nausea, vomiting,

5 days prior to admission paroxysmal nocturnal dyspnea
2 days prior to admission Diagnosis of bronchitis at urgent care, initiation of oral doxycycline
Presentation to emergency
department, Hospital Right perihilar infiltrate on chest x-ray, initiation of intravenous azithromycin and
Admission Day 1 ceftriaxone

Diagnosis of new cardiomyopathy, echocardiogram showing ejection fraction 25
Hospital Admission Day 2 to 30%

Discharged with recommendations for follow-up studies with outpatient
cardiologist (ANA serology, iron studies, HIV, ischemic evaluation, cardiac
Hospital Admission Day 3 magnetic resonance imaging)

11-month follow-up Recovery of cardiac function demonstrated on echocardiogram

IV: Intravenous; ANA: Antinuclear Antibody.

Patient information

A woman in her 30s with past medical history of hypertension and recent COVID-19 infection 3 weeks prior
presented to the Emergency Department (ED) with a chief complaint of shortness of breath. Associated symptoms
included cough, sore throat, nausea and vomiting. The patient had been prescribed doxycycline for bronchitis two
days prior to presentation with persistence of symptoms. The patient had obtained COVID-19 booster vaccination 6

months prior to presentation. Patient social and family history was non-contributory.
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Clinical findings

In the emergency department, the patient was febrile, tachycardic, and hypertensive with increased work of
breathing. Notably, the patient was not hypoxic. Physical exam was notable for decreased breath sounds. Labs
demonstrated no leukocytosis or derangements in electrolytes or renal function. However, D-dimer was elevated to
1.26. Lactate was within normal limits (Table 2).

Table 2: Relevant laboratory values from patient's initial presentation in the emergency department. Reference
ranges are provided within the table. Abnormal lab values have been highlighted in red. "H" represents the particular

value is elevated compared to reference range.

Reference Range Labs — Initial Presentation
White Blood Cell Count | 4.50 —11.00 5.9
Platelet Count 150 — 305 K/ cu mm 376 (H)
Lactate 0.5 —2.0 mmol/L 1.1
D-Dimer 0.19-0.79 mg/L FEU | 1.26 (H)

Diagnostic assessment
Electrocardiogram (EKG) demonstrated sinus tachycardia with non-specific ST and T changes and were not
suggestive of an acute coronary syndrome (Figure 1A). Chest x-ray featured right perihilar infiltrates. Subsequent
Computed Tomography (CT) of the chest did not show pulmonary embolism but was notable for alveolar
consolidation with surrounding ground glass infiltrates in the right lower lobe, cardiomegaly, and small pericardial
effusion (Figure 1B). Trans-Thoracic Echocardiogram (TTE) showed mildly dilated left ventricle with reduced Left
Ventricular (LV) ejection fraction (25-30)% and grade 3 diastolic dysfunction (Supplemental Digital Content, Video
S1). Results were also notable for moderately dilated left atrium, moderate mitral regurgitation, and mild tricuspid
regurgitation.
Together, presentation with dyspnea, tachycardia, along with evidence of new cardiac dysfunction on
echocardiogram in the setting of recent COVID-19 infection in a young, healthy patient was suggestive of a
COVID-19 associated cardiomyopathy.

3 Weeks After COVID-19 Infection
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Figure 1: EKG and CT imaging from original presentation (A and B) and follow-up appointment after 11 months
(C and D). Initial EKG shows sinus tachycardia and left axis deviation with non-specific ST and T wave changes.
B): CT scan from initial presentation demonstrates lower lobar consolutation and ground glass infiltrates in the right
lung, with nodular infiltrates scattered between both lungs. C): EKG from 11 months after initial presentation shows
normal sinus rhythm and normal axis. D): CT scan from 11 month follow-up shows resolution of consolidations in

lung.

Therapeutic intervention

Medications at the time of presentation include doxycycline 100 mg twice daily and benzonatate 100 mg three times
daily. Supplemental oxygen was administered via nasal cannula in the setting of respiratory distress. Given the
consolidation seen on lung exam, the patient was started on intravenous ceftriaxone. Beta blockers were prescribed
for blood pressure control, and fluids were avoided.

To address her new cardiomyopathy, the patient was started on sacubitril/valsartan, spironolactone, and low dose
torsemide. She was discharged on day 3 of hospitalization following symptom improvement with follow-up with an
outpatient cardiologist. To address the new diagnosis of HFrEF, she received recommendations at discharge for
initiation of a sodium-glucose transport protein 2 (SGLT-2) inhibitor.

Follow-Up and outcome

The patient presented for a follow-up appointment nearly 1-year post-hospitalization as part of peri-surgical
evaluation for an unrelated elective procedure. At time of follow-up, the patient had maintained adherence to
treatment with carvedilol, losartan, and torsemide with corresponding prescription fill history and regular follow-up
with outpatient cardiologist. EKG and CT scan at time of follow-up demonstrated resolution of ST changes and
infiltrates, respectively (Figure 1C,1D). Repeat TTE nearly 1-year post-hospitalization demonstrated markedly
improved ejection fraction of 60% with mild concentric LV hypertrophy (Supplemental Digital Content, Video S1).
TTE results also showed lack of valvular abnormalities and resolution of previous cardiomyopathy. Patient

continues follow-up with an outpatient cardiologist.

DISCUSSION

This case describes a patient with scant medical history and recent COVID-19 infection. Initial work-up revealed
cardiomyopathy with significant left ventricular dysfunction with EF to 25%-30%. These findings are suggestive of
acute cardiomyopathy as sequelae of COVID-19 infection. Prompt medical management was initiated with a
diuretic to minimize complications from volume overload and goal-directed medical therapy following standard
treatment guidelines for HFrEF [9]. Echocardiogram at 11-month follow-up appointment demonstrated resolution of
the cardiomyopathy.

It is now well-established that COVID-19 disease is caused by the SARS-CoV-2 virus, which enters human cells

and causes cytokine release and inflammatory response [1]. The damage produced by these inflammatory processes
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are thought to be precursors of cardiac dysfunction and have been associated with arrhythmias, acute coronary
syndromes, acute myocardial damage, and heart failure [2].

Our patient’s presentation is generally consistent with clinical findings reported in studies of COVID-19 associated
cardiomyopathies. According to Omidi et al's comprehensive analysis, dyspnea, elevated troponin and D-dimer, and
LV dysfunction are commonly reported findings of cardiomyopathies in patients with confirmed COVID-19
infection and are consistent findings in this patient’s presentation [10]. Although ischemic disease is a cause of
cardiac dysfunction, global cardiomyopathy would be expected to demonstrate regional wall motion abnormalities
on echocardiogram or be associated with severe multivessel Coronary Artery Disease (CAD) [11]. This patient’s
lack of risk factors for coronary artery disease and subsequent recovery without coronary intervention make
diagnoses of ischemic cardiomyopathy or new underlying CAD unlikely [12]. Overall, the patient’s history,
presentation, and findings of new global cardiac dysfunction with non-specific EKG findings are suggestive of a
COVID-19 associated cardiomyopathy.

Of note, the pathogenesis of cardiomyopathy in COVID-19 is not well understood. Infection with the SARS-COV-2
virus induces widespread cytokine release and dysregulated immune activity, processes that are implicated in
proposed mechanisms of COVID-19 associated cardiomyopathy [1,13]. Myocarditis has been identified on cardiac
MRI and endomyocardial biopsy in cases of cardiac dysfunction in COVID-19 [13,14]. Similarly, stress or
Takotsubo cardiomyopathy, classically triggered by physical, psychological, or metabolic stress, has been identified
in several cases reports of COVID-19 associated cardiomyopathies [15]. It is possible that these or other processes
may represent a primary mechanism through which COVID-19 associated myopathies evolve. Further studies of
cardiac pathology through tissue biopsy may better elucidate the contributing pathophysiology in cases of COVID-
19 associated cardiomyopathy.

With limited data on recovery from acute COVID-19 associated cardiomyopathy6-8, further study is required to
better describe long-term natural history. For patients such as the one that we describe here, the lasting effects of
COVID-19 infection may lead to prolonged follow-up with specialty care providers or chronic medical management
of cardiac dysfunction. Studies therefore can also investigate the long-term outcomes and healthcare burden in

patients with diagnosed COVID-19 cardiomyopathy.

CONCLUSION

This case highlights a presentation of COVID-19 associated cardiomyopathy with subsequent management and
recovery at long-term follow-up. Future studies can investigate the long-term natural history, outcomes, and
healthcare burden of COVID-19 associated cardiomyopathies. Together, these studies continue to build an

understanding of COVID-19 related complications and options for management.
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