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of myocardial dysfunction in COVID-19

Vien T. Truong'~2

- Cassady Palmer'2 . Eugene S. Chung'? - Wojciech Mazur'

Received: 7 January 2022 / Accepted: 8 January 2022 / Published online: 27 January 2022

© The Author(s), under exclusive licence to Springer Nature B.V. 2022

Coronavirus Disease 2019 (COVID-19), caused by the
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), is a pressing global public health issue. More spe-
cifically, the increased morbidity and mortality secondary to
cardiac complications in COVID-19 has become concerning.
Myocardial injury, defined by elevated troponin levels, is
seen in up to 20-30% of patients hospitalized with COVID-
19 [1]. However, the exact mechanism of myocardial injury
in COVID-19 has yet to be fully elucidated and is likely
multifactorial. Furthermore, the true incidence of COVID-
19 related myocarditis has not been determined. Preexist-
ing cardiovascular conditions, thrombotic events, hypoxemic
pulmonary vasoconstriction, cytokine storm, increased
pulmonary vascular resistance, endotheliitis, myocardial
inflammation, and direct viral damage has been associated
with COVID-19 related myocardial dysfunction [2-5].
Two-dimensional speckle tracking echocardiography
(2D-STE) has been used to detect subclinical left ventricular
(LV) dysfunction in various cardiopulmonary diseases, and
significant changes can be seen prior to a detectable reduc-
tion in left ventricular ejection fraction (LVEF). It has been
well established that decreased myocardial strain measured
by 2D-STE is linked to worse outcomes in multiple clinical
scenarios [6]. Recent data using 2D-STE have demonstrated
a high prevalence of myocardial dysfunction in COVID-19
patients, which is associated with mortality independent of
clinical and biomarker parameters [7]. A recent systematic
review showed that more than half of COVID-19 survivors
experienced a broad array of pulmonary and extra-pulmo-
nary clinical manifestations 6 months after recovery [8].
However, little is known about possible residual myocardial
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impairment, and whether there may be a myocardial culprit
responsible for prolonged shortness of breath, chest pain,
and fatigue following recovery from COVID-19.

In this issue of the Journal, Tryfou et al. [9] report their
findings from a prospective cohort study of 100 recovered
COVID-19 patients (mean age of 47.2+9.1 years) with pre-
served LVEF. These patients were divided into two groups:
The first group consisted of 67 patients who were hospital-
ized, and the second group included 33 patients with the
milder disease who were treated as outpatients. In addition,
a control group was constructed for comparison. A com-
prehensive evaluation of echocardiography with 2D-STE
was performed after a minimum of 30 days from the ini-
tial diagnosis for the outpatients and 10 days after their
discharge for the hospitalized patients. The mean time of
performed echocardiography was 33.28 +9.4 days after the
diagnosis of COVID-19. Compared to controls, cardiovas-
cular risk factors including hypertension, hyperlipidemia,
and diabetes mellitus were less prevalent in the COVID-19
cohort. Other baseline clinical characteristics did not differ
significantly between the two groups. Of note, LV chamber
dimensions, volumes, and ejection fraction (59.22 +3.72%
vs. 60.14 +3.19%, p=0.187) were comparable between
the COVID group and controls. However, left ventricu-
lar global longitudinal strain (LVGLS) was significantly
reduced compared to the control group (—18.47 + —2.4%
vs —21.07+-1.76%, p<0.0001). The reduced LVGLS
occurred in both cohorts (outpatients and hospitalized) but
to a greater degree in the latter. Furthermore, regional strain
analysis revealed posterior and lateral longitudinal strain val-
ues were markedly impaired in both hospitalized and non-
hospitalized patients. Regarding right ventricular impair-
ment in COVID-19, the authors report that right ventricular
global longitudinal strain (RVGLS) was significantly lower
in the hospitalized group when compared to the control
group (—18.17+—3.32 vs. —26.03 + —4.55, p<0.0001).
No significant correlation of LVGLS and RVGLS with high
sensitivity cardiac troponin I and D-dimer were found.
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The main finding of this study was that despite demonstra-
tion of preserved LVEF, subclinical biventricular dysfunction
persisted following COVID-19. Tangen et al. also reported
LVGLS to be reduced in 15% of patients measured 3 months
after hospitalization [10]. Interestingly, in agreement with
previous data, the current study did not find a statistically sig-
nificant association between reduced myocardial function and
elevated high sensitivity cardiac troponin levels [10]. Simi-
larly, a multicenter, prospective cohort study showed that there
was evidence of persistent adverse ventricular remodeling in
nearly one-third of the patients [11]. Cardiovascular magnetic
resonance imaging known for its high accuracy for functional
assessment further reinforces evidence of myocardial impair-
ment in patients recently recovered from COVID-19 [12].
Importantly, the current study is one of the first to highlight
regional subclinical dysfunction in patients recovering from
COVID-19. The authors add to the current medical knowledge
of LV strain in COVID-19 by highlighting the unique features
of regional dysfunction involving the posterior and lateral seg-
ments. The regional wall motion abnormalities in posterior
and lateral segments are similar to that of viral myocarditis in
general [13], perhaps supporting the possibility of direct viral
injury to the myocardium in COVID-19. Additionally, it is
important to emphasize that a recently published paper showed
in a community-based cohort, subclinical myocardial dysfunc-
tion was associated with an increased incidence of heart failure
later in life [14]. This novel finding raises concerns for patients
recovering from COVID-19 with a subclinical myocardial dys-
function who may develop heart failure over time.

This study has several limitations worth noting. First, this
is a single-center study with a relatively small sample size.
Second, an association of residual myocardial impairment with
clinical outcomes is not reported in this study. Nonetheless, the
current study by Tryfou et al. [9] has potential clinical impli-
cations regarding the importance of myocardial functional
assessment in patients who have recovered from COVID-19.
A comprehensive LV and RV functional assessment following
COVID-19 using 2D-STE is warranted and should be tested in
a larger cohort, and therapies tailored for myocardial dysfunc-
tion will need to be determined.
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