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Widespread myocardial dysfunction in COVID-19 patients, detected by
myocardial strain imaging using 2-D speckle-tracking echocardiography.
Rui Li1*, Hong Wang1, Fei Ma1, Guang-Lin Cui1, Li-Yuan Peng1, Chen-Ze Li1, He-Song Zeng1, Ali J
Marian2, Dao-Wen Wang1
Division of Cardiology, Department of Internal Medicine , Hubei Key Laboratory of Genetics and Molecular
Mechanism of Cardiologic Disorders, Tongji Hospital, Tongji Medical College, Huazhong University of Science and
Technology, Wuhan, 430030, China
2
The Center for Cardiovascular Genetics, The Brown Foundation Institute of Molecular Medicine, The University of
Texas Health Science Center, Houston, TX, 77030, USA
1

Accepted on February 27, 2021

Commentary
Two-dimensional speckle tracking echocardiography (2-D STE)
is a quantitative method to assess global and regional myocardial
function and has been proved to be a sensitive tool to detect
subclinical cardiac dysfunction in pathological conditions as
hypertension, diabetes and coronary artery disease [1,2]. By using
this method, Li et al. evaluated the cardiac function in patients with
COVID-19.
Since December 2019, coronavirus disease 2019 (COVID-19)
caused by the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) has spread swiftly and been a worldwide pandemic
now. Other than respiratory distress, accumulative evidences
suggest that cardiac injury is a common condition and is associated
with poor short-term prognosis in COVID-19 patients [3-5]. The
incidence of myocardial injury in general COVID-19 patients was
up to 20%-30% as reported by multiple studies [3-8]. However,
cardiac injury in these studies was primarily proved by increased
biomarkers such as troponin I. The population-based imaging data
of cardiac involvement is lacking due to the limitation of accessing
to echocardiography and/or MRI during the pandemic situation of
COVID-19.
In this issue, Li et al. provided the first echocardiographic evidence
of cardiac abnormalities in a cohort of consecutive COVID-19
patients [9]. Of great interests and clinical significance, this report
found the prevalence of cardiac dysfunction as evidenced by strain
analysis using 2-D speckle tracking echocardiography (2-D STE)
was much higher than that reported in previous studies. Strain
analysis by 2-D STE has been proved to be a sensitive tool to
detect subclinical cardiac dysfunction in pathological conditions
as hypertension, diabetes and coronary artery disease. The results
revealed a reduction of global longitudinal strains (GLS) in
78.3% of general patients and 98% of severe patients, which was
much higher than that detected by troponin I [9]. A recent study
retrospectively performed strain analysis in 40 patients who were
from 60 patients with available echocardiographic scans out of 589
patients and found 32 (80%) had reduced GLS [10]. Two recent
MRI studies showed that 58%-78% of patients had abnormal
CMR findings in patients recently recovered from COVID-19
illness [11,12]. Therefore, cardiac involvement is more likely a
widespread phenomenon in COVID-19 patients, although many
may only present as subclinical cardiac dysfunction. Given the large
1

number of COVID-19 survivors and the high prevalence of cardiac
injury, ongoing investigation of the long-term cardiovascular
consequences of COVID-19 should be a priority of future research.
Currently, the pathogenesis of cardiac injury in COVID-19 remains
controversial. The proposed mechanisms include myocarditis,
systemic inflammation, interferon mediated immune response,
coronary plaque destabilization, and hypoxia [13,14]. The traditional
TTE features are nonspecific to myocarditis. The study by Li et
al. demonstrated that the reduction of GLS was predominantly in
the subepicardium than subendocardium, a feature consistent with
imaging pattern of myocarditis, suggesting probable involvement
of myocarditis in COVID-19 [9]. Moreover, changes in indices
of myocardial strain were correlated with indices of inflammatory
markers and hypoxia. It suggests partly secondary nature of
myocardial dysfunction in COVID-19 to systemic inflammation
and hypoxia [9]. The underlying mechanism of myocardial injury
in COVID-19 is another subject of ongoing investigation.

Conclusion
In conclusion, this commentary highlights the high prevalence of
subclinical cardiac dysfunction in COVID-19 and future research
is required to reveal the long-term outcome of COVID-19 patients
with overt or subclinical cardiac dysfunction and the underlying
mechanisms, which is the rationale to initiate appropriate cardioprotective treatments.

References
1.

Geyer H, Caracciolo G, Abe H, et al. Assessment of myocardial
mechanics using speckle tracking echocardiography:
Fundamentals and clinical applications. J Am Soc
Echocardiogr. 2010; 23:351-69.

2.

Reisner SA, Lysyansky P, Agmon Y, et al. Global longitudinal
strain: A novel index of left ventricular systolic function. J Am
Soc Echocardiogr. 2004; 17:630-3.

3.

Bhatraju PK, Ghassemieh BJ, Nichols M, et al. Covid-19 in
critically ill patients in the seattle region: Case series. N Engl J
Med. 2020; 382:2012-2022.

4.

Guo T, Fan Y, Chen M, et al. Cardiovascular implications
of fatal outcomes of patients with coronavirus disease 2019
(COVID-19). JAMA Cardiol. 2020; 5:811-818.

Asian J Biomed Pharmaceut Sci 2021 Volume 10 Issue 74

Asian Journal of Biomedical and Pharmaceutical Sciences
5.

Shi S, Qin M, Shen B, et al. Association of cardiac injury with
mortality in hospitalized patients with COVID-19 in Wuhan,
China. JAMA Cardiol. 2020; 5:802-810.

6.

Goyal P, Choi JJ, Pinheiro LC, et al. Clinical characteristics of
Covid-19 in New York city. N Engl J Med. 2020; 382:23722374.

7.

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.

8.

9.

Richardson S, Hirsch JS, Narasimhan M, et al. Presenting
characteristics, comorbidities, and outcomes among 5700
patients hospitalized with COVID-19 in the New York City
area. JAMA. 2020; 323:2052-2059.
Li R, Wang H, Ma F, et al. Widespread myocardial dysfunction
in COVID-19 patients detected by myocardial strain imaging
using 2-D speckle-tracking echocardiography. Acta Pharmacol
Sin. 2021;1-8.

ISSN: 2249-622X

10. Shmueli H, Shah M, Ebinger JE, et al. Left ventricular global
longitudinal strain in identifying subclinical myocardial
dysfunction among patients hospitalized with COVID-19. Int
J Cardiol Heart Vasc. 2021; 32: 100719.
11. Huang L, Zhao P, Tang D, et al. Cardiac involvement in
patients recovered from COVID-2019 identified using
magnetic resonance imaging. JACC Cardiovasc Imaging.
2020; 13:2330-2339.
12. Puntmann VO, Carerj ML, Wieters I, et al. Outcomes of
cardiovascular magnetic resonance imaging in patients recently
recovered from Coronavirus disease 2019 (COVID-19).
JAMA Cardiol. 2020; 5:1265-1273.
13. Babapoor-Farrokhran S, Gill D, Walker J, et al. Myocardial
injury and COVID-19: Possible mechanisms. Life Sci. 2020;
253:117723.
14. Mitrani RD, Dabas N, Goldberger JJ. COVID-19 cardiac
injury: Implications for long-term surveillance and outcomes
in survivors. Heart Rhythm. 2020; 17:1984-1990.

Correspondence to:

*

Rui Li
Division of Cardiology,
Department of Internal Medicine,
Hubei Key Laboratory of Genetics and Molecular Mechanism
of Cardiologic Disorders,
Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology,
Wuhan, 430030,
China
Email: hong_wang1988@126.com
2

Asian J Biomed Pharmaceut Sci 2021 Volume 10 Issue 74

