
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



J A C C : C A R D I O V A S C U L A R I M A G I N G V O L . 1 3 , N O . 1 1 , 2 0 2 0

ª 2 0 2 0 B Y T H E A M E R I C A N C O L L E G E O F C A R D I O L O G Y F O U N D A T I O N

P U B L I S H E D B Y E L S E V I E R
EDITORIAL COMMENT
Risk-Stratifying COVID-19 Patients
the Right Way*

Joseph Minardi, MD,a Clay Marsh, MD,b,c Partho Sengupta, MD, DMb,d
T he pathophysiologic and cellular dysfunction
in coronavirus disease-2019 (COVID-19) is
still being investigated. Current descriptions

suggest involvement of not only pulmonary tissues,
but also the pulmonary microcirculation, as well as
varying degrees of direct myocardial involvement
(1). The spectrum of disease is quite broad, with
some reports of rapid, unanticipated decompensation
(2). Additionally, the number of cases has over-
whelmed many emergency departments and hospi-
tals worldwide (3). Better tools to identify those at
higher risk for poor outcomes have the potential to
assist in allocating the growingly sparse resources.

Given our current understanding, the right
ventricle (RV) appears to incur a disproportionate
burden in COVID-19’s attack on human homeostasis.
There are direct effects on the terminal alveoli,
causing an acute respiratory distress picture in some
patients (2). There also appears to be direct involve-
ment of the pulmonary microcirculation, including
thrombotic phenomena (4–6). Add to this growing
reports of myocardial injury, inflammatory response,
and necrosis (1). All of these features form a complex
interplay of pathology that intersects at the RV,
leading one to surmise that subtle changes in RV
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function may be important markers and even pre-
dictors of the clinical course.

In this issue of iJACC, Li et al. (7) report findings
from an important observational study that highlight
the clinical implications of RV function assessments
in this pandemic.

The authors reviewed 120 patients admitted at a
hospital designated for treating COVID-19 patients in
Wuhan, the Chinese city at the epicenter of the global
outbreak. All patients underwent a standard echocar-
diographic examination within a median time interval
of 1 week after admission. Detailed RV function
assessment was performed as well as 2-dimensional
speckle-tracking echocardiography to evaluate RV
free wall longitudinal strain (RVLS). The authors then
evaluated the relationship between echocardiographic
variables, including RVLS, and clinical variables for
predicting patient outcomes including mortality.
RVLS predicted mortality, with an area under the
receiver-operating characteristic curve of 0.87 with an
RVLS value lower than 23% showing 94.4% and 64.7%
sensitivity and specificity for predicting mortality,
respectively. The prognostic value of RVLS was better
than other markers of RV function alone or in combi-
nation and was maintained in both univariate and
multivariate Cox regression analyses. The authors
have to be commended for their intriguing observa-
tions through a systematic screening protocol that was
applied to all patients amid the crisis in the 3 medical
units served by the authors in this pandemic. The
findings clearly assert the importance of RV function
assessment for early risk stratification of patients
afflicted with COVID-19. Moreover, the observations
highlight the need for urgent studies that are focused
on steps for preventing progressive RV dysfunction in
COVID-19 patients presenting with significant acute
respiratory or thromboembolic syndromes.

Cardiac societies have stressed the use of appro-
priate use criteria as the first decision support
tool to prioritize the use of cardiac imaging on
case-by-case basis in the COVID-19 hospitalized
https://doi.org/10.1016/j.jcmg.2020.05.012
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FIGURE 1 Investigating the Individual to Population-Level Risk Continuum

Heatmap showing density of population at 
risk based upon uploaded RV strain values

Biomarker
Cloud

RV Strain on POCUS/ FOCUS in ER/ICU

A disease biomarker like right ventricular (RV) longitudinal strain could be measured in emergency rooms and intensive care units and

uploaded in real time to develop a geospatial map that tracks societal disease burden to inform public policy, resource allocation, and

mitigation efforts. In this example, we illustrate a hypothetical model in which RV strain data are uploaded to develop a geodensity heat map

that identifies regions of coronavirus disease-2019 (COVID-19)–afflicted populations with highest risk. The right upper panel and right lower

panel heat maps were developed using COVID-19 data that were made publicly available on May 2, 2020. We extrapolated the RV strain

data observed in the study of Li et al. (7) to the COVID-19 data observed on May 2, 2020.. The geodensity heat map was prepared with data

uploaded on an online software (Heatmapper, Wishcart Research Group, Edmonton, Canada). ER ¼ emergency department; FOCUS ¼ focused

cardiac ultrasound; ICU ¼ intensive care unit; POCUS ¼ point-of-care ultrasound.
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patients (8). In comparison with imaging modalities
such as computed tomography and cardiac magnetic
resonance, the portability of echocardiography af-
fords a clear advantage in imaging patients without
having to move them and risk virus transmission in
the clinic or hospital. However, reduced availability
of personal protective equipment, disinfection
strategies, and trained staff may result in challenges
in performing routine screening echocardiograms
for all hospitalized patients. For these reasons, so-
cietal recommendations have discouraged routine
performance of echocardiograms in patients with
typical signs of COVID-19 disease (8). However, the
data presented by Li et al. (7) urge us to re-examine
the recommendations on the use of echocardiogra-
phy, specifically focused cardiac ultrasound (FoCUS)
studies for RV function assessments in COVID-19
patients. Moreover, there is a need for more
refined steps in extracting novel echocardiographic
biomarkers such as RVLS that could be useful for
early risk stratification and medical decision
making. However, as with any new disease marker,
one must consider how this information adds to and
influences decision making within the larger clinical
context. Do they predict a course and influence
intervention that is not otherwise possible given the
whole of the clinical scenario? It is possible that the
RV dysfunction observed is merely a marker of
more severe disease that is readily evident from the
clinical picture. Although these data are very
thought provoking, further prospective study would
serve to validate the findings and elucidate the role
for these biomarkers in COVID-19 patients.

One of the most intriguing considerations from this
work is the possibility to prognosticate COVID-19 pa-
tients on initial presentation. This aspect may have
implications for frontline physicians caring for these
patients. These physicians are charged with deter-
mining optimal disposition and initial interventions.
The timelines for these decisions become increasingly
compressed with higher volumes of patients. A
bedside tool that can provide rapid, actionable clinical
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data is ideal. Point-of-care ultrasound (PoCUS), pri-
marily focused on the pulmonary manifestations, has
proven to be a useful tool in the triage and decision
making for COVID-19 patients (9,10). PoCUS has the
additional advantages of being real-time, requiring
less personal protective equipment consumption,
fewer staff exposures, relatively less laborious disin-
fection, and no need for patient transport out of the
care area. A rapid cardiac evaluation in addition to the
pulmonary PoCUS examination may add immediate
valuable information in assessment and decision
making of acutely ill COVID-19 patients. The treating
physician may identify previously unrecognized un-
derlying cardiac pathology that would place the pa-
tient at higher risk for COVID-19 complications.
Additionally, alternate or complicating etiologies of
the patients’ symptoms may be identified with impli-
cations for treatment and disposition.

PoCUS users are already adopting measures of RV
dysfunction, mostly to assist in management de-
cisions regarding pulmonary embolism (11,12).
Largely, visual assessments of 2-dimensional RV
morphology and M-mode evaluation of tricuspid
annular plane systolic excursion have been reported.
More advanced assessments have been described (13).
Uptake of these tools is limited, largely because of
time constraints in high-acuity patient care as well as
to limited familiarity in less experienced PoCUS
users. Specifically, strain analysis is not widely
available for PoCUS, but rapid advancements put this
technology on the immediate horizon. Perhaps inno-
vation in developing a pathway in which a pre-
specified set of findings on PoCUS could trigger the
need of limited echocardiographic studies with abili-
ties to measure RVLS merit further considerations.
Conversely, novel artificial intelligence framework
could augment the image quality of PoCUS to that of
high-quality, high-end cart-based systems typically
used for transthoracic echocardiograms (14). This
may lead to intriguing possibilities in rapidly
extracting strain or equivalent prognostic features to
expedite and simplify complex tools for bedside use
(14). One can envision a rapid, cardiac PoCUS allowing
the user to acquire an apical 4-chamber view and
artificial intelligence–derived algorithms apply im-
mediate strain analysis to the RV, providing the
treating physician with timely, relevant data to clas-
sify patients into risk categories (Figure 1). This type
of algorithm could inform time-critical clinical de-
cisions regarding immediate therapy and disposition
of COVID-19 patients, as well as other patients pre-
senting with acute cardiorespiratory problems.

Li et al. (7) have provided an initial framework
suggesting the value of early incorporation of RV
strain analysis into the care of COVID-19 patients and
beyond. Next steps may include further investigation
of the utility of strain analysis in COVID-19 patients,
ideally in a prospective fashion, with predefined in-
clusion criteria. Next, the development, testing, and
validation of rapid artificial intelligence tools aimed
at RV strain analysis for the PoCUS user will advance
this technology further. One can envision, in a truly
connected cloud-based network, immediate upload
of deidentified data regarding disease severity and
geographic distribution to public health databases to
inform policy on resource allocation and mitigation
efforts, as illustrated in Figure 1. The current global
pandemic may serve as an impetus for the
rapid development of high-quality tools and unprec-
edented interspecialty collaboration to benefit pa-
tient care.
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