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ABSTRACT
About 25% of patients diagnosed with coronavirus disease 19 (COVID-19) experience 
cardiovascular complications, contributing to 40% of related deaths. Here we discuss a 
69-year-old male with a history of congestive heart failure and preserved ejection fraction 
at New York Heart Association (NYHA) class II who presented with new dyspnea, cough, 
and paroxysmal nocturnal dyspnea. He was subsequently diagnosed with COVID-19 
pneumonia, and while he initially recovered, he later showed worsening symptoms with 
progression to NYHA class IV. Follow-up echocardiogram revealed a decline in ejection 
fraction to 40% and severe aortic insufficiency. He underwent surgical aortic valve 
replacement, resolving his symptoms. This case highlights COVID-19’s potential to cause 
rapid progression of valvular disease.
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INTRODUCTION

In late 2019, a novel coronavirus caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) was iden
tified as the source of a viral illness spreading throughout 
Wuhan, China. The virus quickly disseminated throughout 
China and the rest of the world, erupting in a global 
pandemic. By March of 2021, there were approximately 
120 million confirmed cases that resulted in more than 2.5 
million deaths worldwide.1 The most common presenting 
symptoms of COVID-19 at the time were fever, cough, 
fatigue, myalgias, and headache, with pneumonia being 
the most common severe manifestation.2,3 Additionally, 
several complications of COVID-19 were later reported, 
most commonly respiratory failure, sepsis, myocardial 
injury, and heart failure.4 A recent 2023 study noted a 
particularly high rate of cardiovascular complications in 
COVID-19 patients, estimating the incidence of acute heart 
failure and myocardial injury in the setting of COVID-19 at 
22% to 33% and 31%, respectively.5 These complications 
also include myocarditis, acute myocardial infarction, 
cardiomyopathy, cardiogenic shock, arrhythmias, cardiac 
arrest, and venous thromboembolic events.6

The exact mechanism for the predilection of COVID-19 in 
the human heart remains unknown. However, it has been 
proposed that the highly expressed angiotensin converting 
enzyme-2 (ACE2), which serves as the host cellular 
receptor for virus entry in the cardiovascular tissue, may 
increase the susceptibility of this system to complications 
of COVID-19.7 More specifically, ACE2 has been detected in 
cardiac valves, particularly the aortic valve, and proposed 
as a mediator in valvular integrity.8 Thus, it is reasonable 
to consider valvular disease as another cardiovascular 
complication associated with COVID-19. Here, we present a 
patient who developed severe aortic regurgitation (AR) over 
the course of 2 months following infection with COVID-19, 
with no other plausible etiologies identified. This is a critical 
contribution to the current literature as there are no other 
reported cases of COVID-19-related AR.

CASE REPORT

We present a 69-year-old Caucasian male who came to 
the Emergency Department complaining of a dry cough, 
worsening shortness of breath, and paroxysmal nocturnal 
dyspnea after having been recently discharged from 
another hospital for an exacerbation of his heart failure 
with preserved ejection fraction (HFpEF). The patient 
provided a past medical history significant for atrial 
fibrillation anticoagulated on rivaroxaban, HFpEF, chronic 
kidney disease, and polycythemia vera. Prior to this acute 

illness, the patient’s activity level was classified as New 
York Heart Association (NYHA) class II with his most recent 
echocardiogram revealing an ejection fraction (EF) of 50%, 
mild AR, an LV diastolic diameter of 7 cm and systolic 
diameter of 3.4 cm (Figure 1). During this admission, the 
patient was diagnosed with COVID-19 as well as persistent 
exacerbation of his HFpEF. Management included diuretic 
therapy and guideline-recommended treatment for 
COVID-19 with dexamethasone, remdesivir, vitamin C, zinc, 
and a single unit of convalescent plasma. He briefly required 
supplemental oxygen with 2 liters nasal cannula. Ultimately, 
the patient improved and was discharged 1 week later.

Over the next 2 months, the patient developed 
progressively worsening shortness of breath with his 
activity level now at NYHA class IV. He was also noted 
to have a new-onset diastolic murmur heard best at the 
left sternal border on physical examination. In January 
of 2021, a follow-up transthoracic echocardiogram was 
ordered, which revealed an EF of 40%, severe AR, and an 
LV diastolic diameter of 7.52 cm and systolic diameter 
of 3.3 cm. Cardiac magnetic resonance imaging and 
computed tomography were not performed as they were 
unavailable at our institution and the patient presented in 
a decompensated state requiring expedited intervention.

The patient was subsequently referred to a cardiothoracic 
surgeon to evaluate for aortic valve replacement. In 
February of 2021, a transesophageal echocardiogram (TEE) 
was performed, which confirmed the diagnosis of severe 
AR with reduced EF at 40% (Figures 2, 3). Additionally, he 
underwent pre-procedural cardiac catheterization, which 
revealed mild, nonobstructive, single-vessel coronary artery 
disease. Ultimately, the patient received a surgical aortic 
valve replacement. During the procedure, the aortic valve 
was found to be a trileaflet valve with annular dilatation, and 
the surgical pathology report revealed myxoid degeneration; 
subsequently, this was replaced with a pericardial tissue 
heart valve. Intraoperative TEE following valve replacement 
revealed a well-seated prosthetic valve without evidence of 

Figure 1 Pre-COVID-19 transthoracic echocardiogram showing 
mild aortic regurgitation.
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paravalvular leak or valvular insufficiency. The postoperative 
course was without complication, and the patient was 
discharged from the hospital 6 days later.

DISCUSSION

In contrast to chronic AR, acute AR does not allow 
for compensatory dilatation of the left ventricle to 
accommodate the volume overload state caused by 
the regurgitant valve. There is an acute increase in left 
ventricular diastolic pressures, a subsequent fall in forward 
cardiac output, and heart failure symptomatology quickly 
ensues, as seen in this patient.9,10 Specifically, our patient 
experienced a 15% to 20% reduction in EF, considerable 
reduction in LV systolic function, and progression of AR 
from mild to severe (Figure 4, Table 1). The etiologies of 
acute native aortic valve regurgitation are limited and most 
commonly include endocarditis and aortic dissection.11 
However, given the patient’s lack of autoimmune 
disease history and negative blood culture results, the 
likely cause of acute AR in this case favored his recent 

COVID-19 infection. His pathology report revealed slightly 
calcified aortic valvular tissue with myxoid degeneration. 
The chordae tendineae were slightly elongated with no 
apparent vegetations. Although calcific valve disease and 
myxomatous degeneration are among the most common 
causes of chronic AR, these findings do not account for 
the acute decline in valvular disease and hemodynamic 
dysfunction seen in this patient.12

Several etiologies for the high rates of cardiovascular 
complications associated with COVID-19 have been 
proposed, although the exact pathophysiologic mechanism 
has yet to be determined. Many of these theories are 

Figure 2 Post-COVID-19 transthoracic echocardiogram showing 
prolapse of the aortic valve leaflets during diastole.

Figure 3 Post-COVID-19 transesophageal echocardiogram 
showing severe aortic regurgitation.

Figure 4 Progression of symptoms, workup, and management in 
patient with aortic valvulitis in the setting of COVID-19.
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centered on the ACE2 receptor, which has been identified 
as the conduit for virus entry into the human body. This 
receptor is even more highly expressed in the heart than in 
the lungs, which is the target organ of this virus, suggesting 
susceptibility of the cardiovascular system to complications 
of COVID-19. Additionally, myocardial ACE2 expression 
was found to be significantly elevated in individuals with 
underlying heart failure such as this patient.7

Once the virus gains entry through ACE2, the receptor 
is subsequently downregulated leading to decreased 
conversion of angiotensin II (Ang-II) to angiotensin 1-7 
(Ang 1-7).13 Ang-II exerts many detrimental effects on the 
cardiovascular system, including the promotion of fibrosis, 
proliferation, and inflammation. Conversely, Ang 1-7 is 
cardioprotective and counteracts these effects. The ACE2 
receptor has been explicitly identified on the aortic valve 
cusps, rendering this valve susceptible to complications of 
COVID-19.8 Thus, it is plausible that this preference of the 
renin-angiotensin system (RAS) towards Ang-II stimulated 
by virus entry at the aortic valve can lead to degeneration 
of the valve and perivalvular apparatus. When the integrity 
of the valve is compromised, this can certainly manifest as 
valvular insufficiency as seen in this patient.

The ACE2 receptor was also found to be uniquely 
expressed in pericytes, a type of perivascular cell that is 
integral to maintaining endothelial cell function in the 
capillary vessels of the myocardium.7 Therefore, virus-
infected pericytes can lead to capillary endothelial 

cell dysfunction and, ultimately, impairment in the 
microcirculation of the cardiovascular tissue. Not only can 
this manifest as troponin elevation and diffuse myocardial 
injury, it could also induce acute valvular insufficiency if the 
perivalvular pericytes and microcirculation are affected.14

Collectively, the proinflammatory state and micro
circulatory dysfunction mediated by virus-infected ACE2 
receptors and pericyte cells, respectively, in the setting of a 
systemic viral illness provides a credible etiology for ensuing 
valvular insufficiency. Thus, it is imperative to consider 
valvular disease, specifically that of the aortic valve, as one 
of the many cardiovascular complications of COVID-19. 
Furthermore, individuals with underlying heart failure are 
even more susceptible to a complicated disease course, in 
this case resulting in aortic insufficiency necessitating valve 
replacement.

CONCLUSION

Due to the systemic and debilitating nature of the COVID-19 
virus, it is crucial that we understand its variable effects 
on the human body as well as the associated long-term 
complications. The cardiovascular system has been identified 
as one of the organ systems most vulnerable to complication 
due to the increased myocardial expression of the ACE2 
receptor, which functions as the access point for virus entry 
into the human host. In particular, this receptor has also been 

DATE OF 
STUDY

TTE 
4/14/2019

TTE 
7/21/2020

TTE 
11/11/2020 

*TIME OF 
COVID-19 
INFECTION*

TTE 
1/12/2021

TEE 1/27/2021
*INTRA-
OPERATIVE, 
DURING AV 
REPLACEMENT*

TTE 
1/19/2022

TTE 
1/26/2023

TTE 
1/24/2024

TTE 
3/3/2025

LVEF 55 - 60% 55 - 60% 45 - 50% 45% 40 - 45% 55% 53.1% 50% 50 - 55%

LV 
diastolic 
diameter

5.97 cm 5.66 cm 7.0 cm 6.79 cm 5.11 cm 5.28 cm 5.64 cm 4.99 cm

LV 
systolic 
diameter

4.4 cm 3.83 cm 3.4 cm 5.02 cm 3.43 cm 3.83 cm 3.82 cm 3.65 cm

Left 
ventricle

Grade II 
diastolic 
dysfunction, 
normal 
LV systolic 
function

Normal 
diastolic 
and 
systolic LV 
function

Low-normal 
systolic LV 
function

Mild-
moderate 
LV dilation, 
mild-
moderate 
decrease in 
LV function

Diffuse 
hypokinesis, 
reduced LV 
systolic function

Grade I 
diastolic 
dysfunction, 
normal 
LV systolic 
function

Normal 
LV systolic 
and 
diastolic 
function

Grade I 
diastolic 
dysfunction, 
normal 
LV systolic 
function

Aortic 
valve

Mild AR Moderate 
AR

Moderate AR Moderate-
severe AR

Severe AR Biopros
thetic AV, 
trace AR

Biopros
thetic valve, 
mild AR

Biopros
thetic valve, 
no valvular 
or peri-
valvular AR

Biopros
thetic 
valve, 
mild AR

Table 1 Timeline of transthoracic echocardiogram findings in patient prior, during, and post COVID-19 infection. TTE: transesophageal 
echocardiogram; AV: aortic valve; LVEF: left ventricle ejection fraction; LV: left ventricle; AR: aortic regurgitation



72Warren et al. Methodist DeBakey Cardiovasc J doi: 10.14797/mdcvj.1499

identified on the aortic valve. We know that the RAS axis plays 
an integral role in the maintenance of valvular integrity. When 
this system is inclined towards inflammation by the virus, 
valvular pathology and hemodynamic alterations may rapidly 
ensue. In this patient, subacute AR and decompensated heart 
failure developed in less than 2 months following infection 
with COVID-19. This ultimately required open thoracic surgery 
and valvular replacement. Moving forward, it is necessary that 
we consider valvular disease, particularly that of the aortic 
valve, as a potential cardiovascular complication of COVID-19.

KEY POINTS

•	 In the setting of patients with a history of COVID-19 
presenting with subacute aortic regurgitation and 
relatively rapid development of decompensated 
heart failure, complications of COVID-19 should be 
considered in the differential.

•	 COVID-19, via manipulation of the angiotensin-
converting enzyme 2 receptors and renin-angiotensin-
aldosterone system pathway, can lead to aortic 
valvular inflammation and subsequent signs and 
symptoms consistent with aortic regurgitation.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR AFFILIATIONS

Blair Warren, DO  orcid.org/0009-0006-8422-9866 

Creighton University Medical Center, Omaha, Nebraska, US

Aakash Patel, MD  orcid.org/0000-0003-0263-8836 

HCA Citrus Memorial Hospital, Inverness, Florida, US

Suman Pasupuleti, MD  orcid.org/0009-0004-8797-0874 

HCA Citrus Memorial Hospital, Inverness, Florida, US

Roshni Kotwani, DO  orcid.org/0000-0002-3625-9079 

Kiran C. Patel College of Osteopathic Medicine, Clearwater, Florida, US

REFERENCES

1.	 World Health Organization [Internet]. Geneva, Switzerland: 

World Health Organization; c2025. Coronavirus disease 

(COVID-19) disease pandemic; 2021 Mar 17 [cited 2025 

Jun 5]. Available from: https://www.who.int/health-topics/

coronavirus#tab=tab_1

2.	 CDC [Internet]. Atlanta, GA: Centers for Disease Control 

and Prevention; c2025. Interim Clinical Guidance for 

Management of Patients with Confirmed Coronavirus 

Disease (COVID-19); 2021 Feb 16 [cited 2025 Jun 5]. 

Available from: https://www.cdc.gov/coronavirus/2019-ncov/

hcp/clinical-guidance-management-patients.html

3.	 Guan W, Ni Z, Hu Y, et al. Clinical Characteristics of 

Coronavirus Disease 2019 in China. New Engl J Med. 2020 

Feb 28;382(18):1708-1720. doi: 10.1056/NEJMoa2002032

4.	 Chen T, Wu D, Chen H, et al. Clinical characteristics of 

113 deceased patients with coronavirus disease 2019: 

retrospective study. BMJ. 2020 Mar 26;368:m1091. 

doi: https://doi.org/10.1136/bmj.m1091

5.	 Terzic CM, Medina-Inojosa BJ. Cardiovascular Complications 

of Coronavirus Disease-2019. Phys Med Rehabil Clin N Am. 

2023 Aug;34(3):551-561. doi: 10.1016/j.pmr.2023.03.003

6.	 Long B, Brady W, Koyfman A, et al. Cardiovascular 

complications in COVID-19. Am J Emerg Med. 2020 

Jul;38(7):1504-1507. doi: 10.1016/j.ajem.2020.04.048

7.	 Chen L, Li X, Chen M, Feng Y, Xiong C. The ACE2 expression 

in human heart indicates potential mechanism of heart 

injury among patients infected with SARS-CoV-2. Cardiovasc 

Res. 2020 May 1;116(6):1097-1100. doi: 10.1093/cvr/

cvaa078

8.	 Peltonen T, Näpänkangas J, Ohtonen P, et al. (Pro)

renin receptors and angiotensin converting enzyme 2/

angiotensin-(1-7)/Mas receptor axis in human aortic valve 

stenosis. Atherosclerosis. 2011 May;216(1):35-43. doi: 

10.1016/j.atherosclerosis.2011.01.018

9.	 Okafor I, Raghav V, Midha P, Kumar G, Yoganathan A. The 

hemodynamic effects of acute aortic regurgitation into a 

stiffened left ventricle resulting from chronic aortic stenosis. 

Am J Heart Circ Physiol. 2016 Jun 1;310(11):H1801-7. doi: 

10.1152/ajpheart.00161.2016

10.	 Reeger M, Versteegh M, Marsan N, et al. Left ventricular 

reverse remodeling after aortic valve surgery for acute 

versus chronic aortic regurgitation. Echocardiography. 2016 

Oct;33(10):1458-1464. doi: 10.1111/echo.13295

11.	 Roberts W, Ko J, Moore T, Jones WH 3rd. Causes of pure 

aortic regurgitation in patients having isolated aortic valve 

replacement at a single US tertiary hospital (1993 to 

2005). Circulation. 2006 Aug 1;114(5):422-9. doi: 10.1161/

CIRCULATIONAHA.106.622761

12.	 Enriquez-Sarano M, Tajik A. Clinical practice. Aortic 

regurgitation. New Engl J Med. 2004 Oct 7;351(15):1539-46. 

doi: 10.1056/NEJMcp030912

13.	 Tersalvi G, Vicenzi M, Calabretta D, Biasco L, Pedrazzini G, 

Winterton D. Elevated troponin in patients with coronavirus 

disease 2019: possible mechanisms. J Card Fail. 2020 

Jun;26(6): 470–475. doi: 10.1016/j.cardfail.2020.04.009

14.	 Khanduri A, Anand U, Doss M, Lovett L. Severe acute mitral 

valve regurgitation in a COVID-19-infected patient. BMJ Case 

Rep. 2021 Jan 18;14(1):e239782. doi: 10.1136/bcr-2020-

239782

https://orcid.org/0009-0006-8422-9866
https://orcid.org/0009-0006-8422-9866
https://orcid.org/0000-0003-0263-8836
https://orcid.org/0000-0003-0263-8836
https://orcid.org/0009-0004-8797-0874
https://orcid.org/0009-0004-8797-0874
https://orcid.org/0000-0002-3625-9079
https://orcid.org/0000-0002-3625-9079
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
https://doi.org/10.1056/NEJMoa2002032
https://doi.org/10.1136/bmj.m1091
https://doi.org/10.1016/j.pmr.2023.03.003
https://doi.org/10.1016/j.ajem.2020.04.048
https://doi.org/10.1093/cvr/cvaa078
https://doi.org/10.1093/cvr/cvaa078
https://doi.org/10.1016/j.atherosclerosis.2011.01.018
https://doi.org/10.1152/ajpheart.00161.2016
https://doi.org/10.1111/echo.13295
https://doi.org/10.1161/CIRCULATIONAHA.106.622761
https://doi.org/10.1161/CIRCULATIONAHA.106.622761
https://doi.org/10.1056/NEJMcp030912
https://doi.org/10.1016/j.cardfail.2020.04.009
https://doi.org/10.1136/bcr-2020-239782
https://doi.org/10.1136/bcr-2020-239782


73Warren et al. Methodist DeBakey Cardiovasc J doi: 10.14797/mdcvj.1499

TO CITE THIS ARTICLE:
Warren B, Patel A, Pasupuleti S, Kotwani R. COVID-19 as Potential Cause of Aortic Valvulitis. Methodist DeBakey Cardiovasc J. 
2025;21(1):68-73. doi: 10.14797/mdcvj.1499

Submitted: 11 October 2024     Accepted: 19 May 2025     Published: 18 June 2025

COPYRIGHT:
© 2025 The Author(s). This is an open-access article distributed under the terms of the Attribution-NonCommercial 4.0 International 
(CC BY-NC 4.0), which permits unrestricted use, distribution, and reproduction in any noncommercial medium, provided the original 
author and source are credited. See https://creativecommons.org/licenses/by-nc/4.0/.

Methodist DeBakey Cardiovascular Journal is a peer-reviewed open access journal published by Houston Methodist DeBakey Heart & 
Vascular Center.

https://doi.org/10.14797/mdcvj.1499
https://creativecommons.org/licenses/by-nc/4.0/

