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Covid-19 Bites the Lung but does not Leak the Heart

COVID-19 infection and heart 

SARS-CoV-2 causes COVID-19 which is the severe acute respiratory syndrome (SARS). The COVID-19 pandemic is in full swing for last 
two years in successive waves causing a significant mortality and morbidity. Most of the cases are mild. Only less than 10% of COVID-19 
suffers from SARS. Covid-19 infection progresses through the three phases. The 3rd phase is the cytokinin storm phase which directly 
affects liver, kidney, and heart in addition to the SARS. Though the Covid-19 infections spans over a period of 3 to 4 weeks but in some 
patients, the course of disease is unpredictable, leading to the death in a few days depending upon the age, gender, comorbidity, immune 
response, the strength of cytokinin storm [1], vaccination status [2] and treatment.

Involvement of multiple organs are seen because of cytokine storm. COVID-19 bites the lung but does not leak the heart. When there 
are existing underlying heart diseases prior to the COVID-19, cardiovascular involvement goes beyond direct myocardial injury like vas-
culitis, increased incidence of the thrombosis and pulmonary thromboembolism [3,4]. Persistent cardiac injury even after SARS, which is 
evident by the elevated troponin level, causes a greater number of deaths [5].

In the patients who have a greater number of comorbidities, the cardiovascular manifestations take severe course [6].

The spectrum of cardiovascular system involvement includes acute coronary syndromes sometimes unmasking the occult underlying 
cardiovascular diseases, arrhythmias, myocarditis, vascular inflammation, and thrombosis [7,8].

Myocarditis is seen up to the extent of 27% of cases, myocardial ischemia is seen up to the extent of 22% of cases and both are seen in 
6% of cases of COVID-19 which explains the basis for type I and type II myocardial infarction and inducible ischemia beyond myocarditis 
[8]. Inflammatory cells have seen in the myocardium during the autopsy of the patients with COVID-19 but its true incidence yet to be 
documented [9]. There is a direct relationship between the level of cardiac troponin and death [10-12] but this correlation needs further 
observation in children [13].

Both the arterial and venous thrombosis are quite common due to several mechanisms. Immune-mediated thrombotic mechanisms, 
complement activation, macrophage activation syndrome, antiphospholipid antibody syndrome, hyperferritinemia and renin-angiotensin 
system dysregulation have been proposed. Many of these pathogenic processes can be evaluated by the measurement of the relevant bio- 
markers which carries potential prognostic value in COVID-19 [14].

Pulmonary thromboembolism(PTE) is detected in 29% of patients who underwent contrast enhanced pulmonary angiogram(CTPA) 
scanning because of suspicion of PTE [15].
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The ECG change is quite dynamic in Covid-19 and may be the marker for the critical status of the patient. These changes include sinus 
tachycardia, PVC, bradyarrhythmia and ST-T changes simulating myocardial infarction [16,17]. The ECG changes and the elevated level of 
the biomarkers creates the illusion  of the acute coronary syndrome which needs proper evaluation before revascularization.

The echocardiographic changes during COVID-19 include dilatation of the cardiac chambers like the right ventricle, left ventricle, right 
atrium, and inferior vena cava. Left ventricular ejection fraction and right ventricular fractional area are reduced. Pericardial effusion is 
quite common. The severity of the right ventricular dilation directly proportionates to the mortality [18].

Like the empirical use of steroid, immune modulators, and monoclonal antibodies along with the anti-viral and antibiotic therapy in 
moderate to severe form of the COVID-19, the patient also needs intravenous or oral anticoagulation because of high risk of arteriovenous 
thrombosis resulting in the  type I and  II myocardial infarction [19]. Depending upon the cardiovascular manifestations, the patient needs 
specific care starting from the evaluation by CT coronary angiogram, cardiac MRI  or invasive coronary angiogram to up the treatment 
i.e., the revascularization. Some patients who have the myocarditis or pericarditis may be benefited by colchicine [20]. As the incidence of 
atheromatous plaque rupture is frequent and  there is increased risk thrombosis, type I MI is also quite common in the COVID-19  in which 
the angioplasty is preferred to thrombolysis .The proper infection control measure is required to reduce the transmission of covid-19 in-
fection  to the least .However ,the revascularization strategy  depends upon the match between disease severity, availability of resources 
and the institutional COVID-19 protocol [21-23].

Bibliography

1.	 Vitiello A., et al. “Colchicine and SARS-CoV-2: Management of the hyperinflammatory state”. Respiratory Medicine (2021): 106322.

2.	 Forni G and Mantovani A. “COVID-19 vaccines: where we stand and challenges ahead”. Cell Death and Differentiation 28.2 (2021): 
626-639.

3.	 Liu PP., et al. “The science underlying COVID-19: implications for the cardiovascular system”. Circulation 142 (2020): 68-78.

4.	 Moore JB and June CH. “Cytokine release syndrome in severe COVID-19”. Science 368 (2020): 473-474.

5.	 Vestjens SMT., et al. “High-sensitivity cardiac troponin T predicts mortality after hospitalization for community-acquired pneumo-
nia”. Respirology 22 (2017): 1000-1006.

6.	 Bhatia S., et al. “Cardiac magnetic resonance in patients with elevated troponin and normal coronary angiography”. Heart 105 (2019): 
1231-1236.

7.	 Driggin E., et al. “Cardiovascular considerations for patients, health care workers, and health systems during the coronavirus disease 
2019 (COVID-19) pandemic”. Journal of the American College of Cardiology 75 (2020): 2352-2371.

8.	 Driggin E., et al. “Cardiovascular considerations for patients, health care workers, and health systems during the coronavirus disease 
2019 (COVID-19) pandemic”. Journal of the American College of Cardiology (2020): S0735-1097.

9.	 Cipriani A., et al. “Cardiac injury and mortality in patients with Coronavirus disease 2019 (COVID-19): insights from a mediation 
analysis”. Internal and Emergency Medicine 16 (2021): 419-427. 

10.	 Qin JJ., et al. “Redefining cardiac biomarkers in predicting mortality of inpatients with COVID-19”. Hypertension 4 (2020): 1104-1112.

11.	 Huang Z., et al. “Prevalence and clinical outcomes of cardiac injury in patients with COVID-19: A systematic review and meta-analy-
sis”. Nutrition, Metabolism and Cardiovascular Diseases 31.1 (2021): 2-13. 

Covid-19 Bites the Lung but does not Leak the Heart

49

https://www.sciencedirect.com/science/article/pii/S0954611121000287?dgcid=rss_sd_all
https://www.nature.com/articles/s41418-020-00720-9
https://www.nature.com/articles/s41418-020-00720-9
https://pubmed.ncbi.nlm.nih.gov/32293910/
https://pubmed.ncbi.nlm.nih.gov/28221010/
https://pubmed.ncbi.nlm.nih.gov/28221010/
https://pubmed.ncbi.nlm.nih.gov/30948519/
https://pubmed.ncbi.nlm.nih.gov/30948519/
https://pubmed.ncbi.nlm.nih.gov/32201335/
https://pubmed.ncbi.nlm.nih.gov/32201335/
https://pubmed.ncbi.nlm.nih.gov/32201335/
https://pubmed.ncbi.nlm.nih.gov/32201335/
https://pubmed.ncbi.nlm.nih.gov/32984929/
https://pubmed.ncbi.nlm.nih.gov/32984929/
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.120.15528
https://pubmed.ncbi.nlm.nih.gov/33229199/
https://pubmed.ncbi.nlm.nih.gov/33229199/


Citation: Rudra Pratap Mahapatra and Ramachandra Barik. “Covid-19 Bites the Lung but does not Leak the Heart”. EC Cardiology 8.6 
(2021): 48-50.

12.	 Metkus TS., et al. “Myocardial Injury in Severe COVID-19 Compared With Non-COVID-19 Acute Respiratory Distress Syndrome”. Cir-
culation 143.6 (2021): 553-565. 

13.	 Halushka MK and Vander Heide RS. “Myocarditis is rare in COVID-19 autopsies: cardiovascular findings across 277 postmortem ex-
aminations”. Cardiovascular Pathology 50 (2021): 107300.

14.	 Hanff TC., et al. “Thrombosis in COVID‐19”. American Journal of Hematology 95.12 (2020): 1578-1589.

15.	 Kotecha T., et al. “Patterns of myocardial injury in recovered troponin-positive COVID-19 patients assessed by cardiovascular mag-
netic resonance”. European Heart Journal 42.19 (2021): 1866-1878.

16.	 He J., et al. “Characteristic electrocardiographic manifestations in patients with COVID-19”. Canadian Journal of Cardiology 36.6 
(2020): 966.

17.	 Wang D., et al. “Clinical characteristics of 138 hospitalized patients with 2019 novel coronavirus–infected pneumonia in Wuhan. 
China”. The Journal of the American Medical Association 323 (2020): 1061-1069.

18.	 Barman HA., et al. “Echocardiographic features of patients with COVID-19 infection: a cross-sectional study”. The International Jour-
nal of Cardiovascular Imaging 37.3 (2021): 825-834.

19.	 Rico-Mesa JS., et al. “The role of anticoagulation in COVID-19-induced hypercoagulability”. Current Cardiology Reports 22.7 (2020): 
1-6.

20.	 Parra-Medina R., et al. “Colchicine as a possible therapeutic option in COVID-19 infection”. Clinical Rheumatology 39.8 (2020): 2485-
2486.

21.	 Kerkar PG., et al. “Cardiological society of India: document on acute MI care during COVID-19”. Indian Heart Journal (2020).

22.	 Szerlip M., et al. “Considerations for cardiac catheterization laboratory procedures during the COVID‐19 pandemic perspectives from 
the Society for Cardiovascular Angiography and Interventions Emerging Leader Mentorship (SCAI ELM) Members and Graduates”. 
Catheterization and Cardiovascular Interventions 96.3 (2020): 586-597.

23.	 Driggin E., et al. “Cardiovascular considerations for patients, health care workers and health systems during the coronavirus disease 
2019 (COVID-19) pandemic”. Journal of the American College of Cardiology (2020): S0735-1097.

Volume 8 Issue 6 June 2021
©All rights reserved by Rudra Pratap Mahapatra and Ramachandra Barik.

Covid-19 Bites the Lung but does not Leak the Heart

50

https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.050543
https://www.ahajournals.org/doi/10.1161/CIRCULATIONAHA.120.050543
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7583586/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7583586/
https://academic.oup.com/eurheartj/article/42/19/1866/6140994
https://academic.oup.com/eurheartj/article/42/19/1866/6140994
https://pubmed.ncbi.nlm.nih.gov/32299751/
https://pubmed.ncbi.nlm.nih.gov/32299751/
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://jamanetwork.com/journals/jama/fullarticle/2761044
https://pubmed.ncbi.nlm.nih.gov/33030636/
https://pubmed.ncbi.nlm.nih.gov/33030636/
https://pubmed.ncbi.nlm.nih.gov/32556892/
https://pubmed.ncbi.nlm.nih.gov/32556892/
https://pubmed.ncbi.nlm.nih.gov/32556936/
https://pubmed.ncbi.nlm.nih.gov/32556936/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7201231/
https://pubmed.ncbi.nlm.nih.gov/32212409/
https://pubmed.ncbi.nlm.nih.gov/32212409/
https://pubmed.ncbi.nlm.nih.gov/32212409/
https://pubmed.ncbi.nlm.nih.gov/32201335/
https://pubmed.ncbi.nlm.nih.gov/32201335/

