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It is well known that coronavirus disease 2019 (COVID-19) 
patients present with symptoms involving multiple organs, 
in addition to its original manifestation of respiratory 
symptoms. Studies have reported that the coronavirus 
affects extrapulmonary organs including cardiovascular 
system (1-5) .  The cardiac injury associated with 
COVID-19 includes development of acute myocardial 
injury, cardiac arrhythmia and other cardiac complications 
which worsen the prognosis (6-8). Early reports during 
the pandemic outbreak in 2020 showed that about 12% of 
COVID-19 patients suffered from acute heart injuries (9),  
and 5–25% of hospitalised COVID-19 patients had 
elevations in cardiac troponin which is a biomarker of 
myocardial injury (9-11). While acute cardiac injury is 
well recognised and reported in the literature with clear 
definition, chronic cardiovascular damage associated with 
COVID-19 patients remains uncertain due to variable 
clinical manifestations in long-COVID patients. Chronic 
or long-COVID phase is defined as the situation that 
signs and symptoms of COVID-19 can last for more than  
3 months from the onset of the symptoms (12).

Cardiovascular manifestations of long-COVID are 
due to multiple cardiac and extracardiac pathological 
sequelae, which include chest pain, atrial fibrillation, 
pulmonary hypertension, ventricular dysfunction, postural 

tachycardia syndrome, etc. Furthermore, studies have 
reported cardiac complications in patients affected by long-
COVID, with frequency ranging from <1% to 27.5% in 
long-COVID patients requiring hospitalisation (13,14). 
These complications (relatively high prevalence compared 
to other less common complications) include chronic 
myocarditis/pericarditis, myocardial oedema, left ventricle 
thrombosis, coronary microvascular disease, pulmonary 
hypertension, and right ventricle systolic dysfunction 
(12,15). Since long-COVID will lead to increased health 
care burden in addition to the cost of acute COVID-19 
medical expenditure, it is clinically important to improve 
the diagnosis and treatment of long-COVID patients, 
specifically, in these with cardiovascular symptoms and 
complications.

While more evidence is needed to improve our 
understanding of  the  under ly ing mechanisms of 
cardiovascular long-COVID manifestations, a recent study 
by Yu et al. has provided findings to prove the persistence of 
coronavirus in the cardiac tissue (16). This is a prospective 
cohort study and the aim is to investigate the long-term 
persistence of coronavirus within cardiac tissue in patients 
who recovered from COVID-19.

Authors prospectively enrolled 41 patients from a single 
clinical centre who underwent open heart surgery. The 

Editorial

Persistence of coronavirus in the cardiac tissue in patients 
following recovery from COVID-19

Zhonghua Sun1,2^, Mauro Vaccarezza1,2

1Curtin Medical School, Curtin University, Perth, Australia; 2Curtin Health Innovation Research Institute (CHIRI), Curtin University, Perth, 

Australia

Correspondence to: Prof. Zhonghua Sun, PhD. Curtin Medical School, Curtin University, Kent St., Bentley, Perth 6102, Australia; Curtin Health 

Innovation Research Institute (CHIRI), Curtin University, Perth 6012, Australia. Email: z.sun@curtin.edu.au.

Comment on: Yu S, Xu J, Yu C, et al. Persistence of SARS-CoV-2 colonization and high expression of inflammatory factors in cardiac tissue 6 months 

after COVID-19 recovery: a prospective cohort study. Cardiovasc Diagn Ther 2024;14:251-63.

Keywords: Coronavirus disease 2019 (COVID-19); inflammation; cardiac tissue; colonization; cardiac involvement

Submitted Jul 12, 2024. Accepted for publication Jul 30, 2024. Published online Aug 17, 2024.

doi: 10.21037/cdt-24-333

View this article at: https://dx.doi.org/10.21037/cdt-24-333

461

 
^ ORCID: 0000-0002-7538-4761.

https://crossmark.crossref.org/dialog/?doi=10.21037/cdt-24-333


Sun and Vaccarezza. Persistence of coronavirus in the cardiac tissue460

© Cardiovascular Diagnosis and Therapy. All rights reserved. Cardiovasc Diagn Ther 2024;14(4):459-461 | https://dx.doi.org/10.21037/cdt-24-333

inclusion criteria are those receiving both left mitral valve 
replacement and left atrial volume reduction surgery, over 
18 years old, negative polymerase chain reaction (PCR) test 
with no infection symptoms for at least 6 months following 
recovery from COVID-19 during the Omicron wave with 
further two negative COVID-19 antigen tests detected 
prior to surgery. Of 41 patients, 28 underwent mitral 
valve heart surgery, and nine of them met the selection 
criteria for inclusion in the study. Severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) RNA genomes 
were detected within the surgically resected left atrial tissue 
in four patients, while in the remaining five patients, SARS-
CoV-2 RNA genomes were not detected. There were no 
significant differences in patient’s age, gender, body mass 
index, or other demographic or clinical characteristics 
between cardiac tissue SARS-CoV-2 positive and negative 
groups (P>0.05 for all comparisons) (16). Further analysis 
of inflammatory factors in the cardiac tissue showed that 
among the four SARS-Cov-2 positive cases, interleukin 
(IL)-6 and IL-1β levels were significantly higher in two 
positive patients than those negative patients without 
viral colonization within the cardiac tissue. No significant 
differences were found between the two groups in terms of 
perioperative and postoperative outcomes, with all patients 
discharged from the hospital with complete recovery after  
3 months of follow-up.

The main contribution of this study by Yu and 
colleagues lies in providing further evidence about the 
long-term persistence of coronavirus within cardiac tissue 
as the patients included in their study exceeded 4 months 
of recovery period after COVID infection. Previous 
studies reported the cardiac involvement in individual 
COVID-19 cases with SARS-CoV-2 RNA even detected 
in the myocardium 5 months after COVID-19 (8,17-19).  
It remains unclear regarding the exact timing of viral 
colonization in recovered or asymptomatic patients 
following COVID infection, and Yu et al. proved the 
presence of SARS-CoV-2 within the cardiac tissues in 44% 
(4/9) of patients. The cardiac damage is most likely due to 
inflammatory injury caused by the coronavirus as indicated 
by the elevation of inflammatory cytokines (IL-6 and IL-1β).  
A recent study has reported the capillary paralysis could 
be persistent for up to 18 months in COVID-19 patients, 
although whether the damage being reversible remains 
unclear (20). Therefore, it is imperative to improve our 
understanding of the mechanisms in long-COVID patients, 
especially those with damage to the cardiovascular system.

In summary, Yu et al. reported the presence of coronavirus 

within the cardiac tissue in recovered COVID-19 patients 
even after 6 months of COVID infection. Despite a small 
number of cases included in this study, findings suggest the 
colonization of SARS-CoV-2 in the myocardium may induce 
further inflammatory changes resulting in cardiac damage. 
Cardiovascular complications will significantly increase the 
mortality of COVID patients, which includes conditions 
from acute myocardial injury to fulminant myocarditis, 
venous thromboembolism and life-threatening arrhythmias. 
The study findings highlight the importance of paying more 
attention to long-COVID patients with chronic conditions, 
especially with cardiac disease.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Cardiovascular Diagnosis and Therapy. 
The article did not undergo external peer review.

Conflicts of Interest: Both authors have completed the ICMJE 
uniform disclosure form (available at https://cdt.amegroups.
com/article/view/10.21037/cdt-24-333/coif). Z.S. serves 
as an unpaid editorial board member of Cardiovascular 
Diagnosis and Therapy from September 2023 to August 2025. 
The other author has no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Jones EAV. Mechanism of COVID-19-Induced Cardiac 

https://cdt.amegroups.com/article/view/10.21037/cdt-24-333/coif
https://cdt.amegroups.com/article/view/10.21037/cdt-24-333/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Cardiovascular Diagnosis and Therapy, Vol 14, No 4 August 2024 461

© Cardiovascular Diagnosis and Therapy. All rights reserved. Cardiovasc Diagn Ther 2024;14(4):459-461 | https://dx.doi.org/10.21037/cdt-24-333

Damage from Patient, In Vitro and Animal Studies. Curr 
Heart Fail Rep 2023;20:451-60.

2. Guo T, Fan Y, Chen M, et al. Cardiovascular Implications 
of Fatal Outcomes of Patients With Coronavirus Disease 
2019 (COVID-19). JAMA Cardiol 2020;5:811-8.

3. Tajbakhsh A, Gheibi Hayat SM, Taghizadeh H, et al. 
COVID-19 and cardiac injury: clinical manifestations, 
biomarkers, mechanisms, diagnosis, treatment, and follow 
up. Expert Rev Anti Infect Ther 2021;19:345-57.

4. Del Prete A, Conway F, Della Rocca DG, et al. 
COVID-19, Acute Myocardial Injury, and Infarction. Card 
Electrophysiol Clin 2022;14:29-39.

5. Sun ZH. Clinical outcomes of COVID-19 in elderly male 
patients. J Geriatr Cardiol 2020;17:243-5.

6. Castiello T, Georgiopoulos G, Finocchiaro G, et 
al. COVID-19 and myocarditis: a systematic review 
and overview of current challenges. Heart Fail Rev 
2022;27:251-61.

7. Omidi F, Hajikhani B, Kazemi SN, et al. COVID-19 and 
Cardiomyopathy: A Systematic Review. Front Cardiovasc 
Med 2021;8:695206.

8. Abdel Moneim A, Radwan MA, Yousef AI. COVID-19 and 
cardiovascular disease: manifestations, pathophysiology, 
vaccination, and long-term implication. Curr Med Res 
Opin 2022;38:1071-9.

9. Zheng YY, Ma YT, Zhang JY, et al. COVID-19 and the 
cardiovascular system. Nat Rev Cardiol 2020;17:259-60.

10. Wang D, Hu B, Hu C, et al. Clinical Characteristics of 
138 Hospitalized Patients With 2019 Novel Coronavirus-
Infected Pneumonia in Wuhan, China. JAMA 
2020;323:1061-9.

11. Huang C, Wang Y, Li X, et al. Clinical features of patients 
infected with 2019 novel coronavirus in Wuhan, China. 
Lancet 2020;395:497-506.

12. Gyöngyösi M, Alcaide P, Asselbergs FW, et al. Long 
COVID and the cardiovascular system-elucidating causes 

and cellular mechanisms in order to develop targeted 
diagnostic and therapeutic strategies: a joint Scientific 
Statement of the ESC Working Groups on Cellular 
Biology of the Heart and Myocardial and Pericardial 
Diseases. Cardiovasc Res 2023;119:336-56.

13. Lewek J, Jatczak-Pawlik I, Maciejewski M, et al. 
COVID-19 and cardiovascular complications - preliminary 
results of the LATE-COVID study. Arch Med Sci 
2021;17:818-22.

14. Moulson N, Petek BJ, Drezner JA, et al. SARS-CoV-2 
Cardiac Involvement in Young Competitive Athletes. 
Circulation 2021;144:256-66.

15. Puntmann VO, Shchendrygina A, Bolanos CR, et al. 
Cardiac Involvement Due to COVID-19: Insights from 
Imaging and Histopathology. Eur Cardiol 2023;18:e58.

16. Yu S, Xu J, Yu C, et al. Persistence of SARS-CoV-2 
colonization and high expression of inflammatory factors 
in cardiac tissue 6 months after COVID-19 recovery: 
a prospective cohort study. Cardiovasc Diagn Ther 
2024;14:251-63.

17. Weckbach LT, Curta A, Bieber S, et al. Myocardial 
Inflammation and Dysfunction in COVID-19-
Associated Myocardial Injury. Circ Cardiovasc Imaging 
2021;14:e012220.

18. Wenzel P, Kopp S, Göbel S, et al. Evidence of SARS-
CoV-2 mRNA in endomyocardial biopsies of patients 
with clinically suspected myocarditis tested negative for 
COVID-19 in nasopharyngeal swab. Cardiovasc Res 
2020;116:1661-3.

19. Blagova O, Ainetdinova D, Sedov A, et al. Progressive 
chronic SARS-CoV-2-positive giant cell myoendocarditis 
with atrial standstill and sudden cardiac death. ESC Heart 
Fail 2021;8:4296-300.

20. Osiaevi I, Schulze A, Evers G, et al. Persistent capillary 
rarefication in long COVID syndrome. Angiogenesis 
2023;26:53-61.

Cite this article as: Sun Z, Vaccarezza M. Persistence of 
coronavirus in the cardiac tissue in patients following recovery 
from COVID-19. Cardiovasc Diagn Ther 2024;14(4):459-461. 
doi: 10.21037/cdt-24-333


