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Determining Which Hospitalized
Coronavirus Disease 2019 Patients Require

Urgent Echocardiography
Neal Yuan, MD, Stephanie Wu, MD, Florian Rader, MD, and Robert J. Siegel, MD, Los Angeles, California

Background: Patients hospitalized with coronavirus disease 2019 (COVID-19) often have abnormal findings on
transthoracic echocardiography (TTE). However, although not all abnormalities on TTE result in changes in
clinical management, performing TTE in recently infected patients increases disease transmission risks. It re-
mains unknownwhether common biomarker tests, such as troponin and B-type natriuretic peptide (BNP), can
help distinguish in which patients with COVID-19 TTE may be safely delayed until infection risks subside.
Methods: Using electronic health records data and chart review, the authors retrospectively studied all pa-
tients hospitalized with COVID-19 in a multisite health care system from March 1, 2020, to January 15,
2021, who underwent TTE within 14 days of their first positive COVID-19 result and had BNP and troponin
measured before or within 7 days of TTE. The primary outcome was the presence of one or more urgent echo-
cardiographic findings, defined as left ventricular ejection fraction# 35%,wall motion score index$ 1.5,mod-
erate or greater right ventricular dysfunction, moderate or greater pericardial effusion, intracardiac thrombus,
pulmonary artery systolic pressure > 50 mm Hg, or at least moderate to severe valvular disease. Stepwise
logistic regression was conducted to determine biomarkers and comorbidities associated with the outcome.
The performance of a rule for classifying TTE using troponin and BNP was evaluated.
Results: Four hundred thirty-four hospitalized and 151 intensive care unit patients with COVID-19 were
included. Urgent findings on TTE were present in 105 patients (24.2%). Troponin and BNP were abnormal
in 311 (71.7%). Heart failure (odds ratio, 5.41; 95% CI, 2.61–11.68), troponin > 0.04 ng/mL (odds ratio,
4.40; 95% CI, 2.05–10.05), and BNP > 100 pg/mL (odds ratio, 5.85; 95% CI, 2.35–16.09) remained significant
predictors of urgent findings on TTE after stepwise selection. No urgent findings on TTEwere seen in 95.1% of
all patients and in 91.3% of intensive care unit patients with normal troponin and BNP.
Conclusions: Troponin and BNP were highly associated with urgent echocardiographic findings and may be
used in triaging algorithms for determining in which patients TTE can be safely delayed until after their peak
infectious window has passed. (J Am Soc Echocardiogr 2021;34:831-8.)

Keywords: Transthoracic echocardiography, Safety, Risk stratification, COVID-19, Troponin, B-type natri-
uretic peptide
The coronavirus disease 2019 (COVID-19) pandemic has resulted in
>100 million infections and 2 million deaths worldwide as of January
2021.1 Cardiovascular complications of COVID-19 have been well
described and include arrhythmias, pericarditis and myocarditis,
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cardiomyopathy, right ventricular failure, acute coronary syndrome,
vascular thrombus, and pulmonary embolism.2-4

Transthoracic echocardiography (TTE) is a noninvasive and widely
accessible method of evaluating patients for COVID-19-related car-
diac complications. Previous studies have shown that up to 55% of
patients with COVID-19may have abnormal echocardiographic find-
ings and that in some cases these abnormalities are associated with
worse clinical outcomes.5,6 Although echocardiography can be infor-
mative, its value must be weighed against the costs and potential risks
associated with performing TTE in patients with COVID-19.7

Specifically, overusing TTE in patients unlikely to have findings that
will change clinical management may unnecessarily place sonogra-
phers and physicians performing studies at risk for severe acute respi-
ratory syndrome coronavirus-2 infection. This risk is especially
amplified during the early stages of disease, when patients may be
most infectious.8,9 A thoughtful approach to the proper timing and
use of TTE in recently infected patients with COVID-19 is therefore
needed to minimize exposure and viral spread. However, there are
831
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Figure 1 Urgent echocardiograp
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limited data on the utility of clin-
ical markers for determining if
there is an urgent need to
perform TTE.

Recent studies have clarified
that certain patient comorbidities
and biomarkers are associated
with more severe COVID-19
disease.10,11 Some of these
markers, such as troponin I and
B-type natriuretic peptide
(BNP), which reflect myocardial
injury and elevated filling pres-
sures, respectively, were associated with worse outcomes and were
indicative of abnormal echocardiographic findings.5,6,12 However,
these studies were limited by small patient numbers or were based
on surveys with unavailable echocardiographic details.5,6

In this retrospective study of hospitalized patients with COVID-19,
we sought to understand whether widely available biomarkers could
be used to determine which patients may benefit most from urgent
TTE. Moreover, we sought to determine in which patients TTE would
be unlikely to change management and could thus be safely post-
poned until their infection risk subsided. We hypothesized that in pa-
tients with normal biomarkers such as troponin and BNP, it is unlikely
that TTE performed within 14 days of COVID-19 diagnosis would
reveal echocardiographic findings leading to an urgent change in clin-
ical management.
METHODS

Study Design

We performed a retrospective observational study of all patients
with COVID-19, confirmed by reverse transcriptase polymerase
chain reaction of ribonucleic acid extracted from nasopharyngeal
swabs, hospitalized in our US multisite health care system from
March 1, 2020, to January 15, 2021. We included only those
patients who underwent TTE within 14 days of their first positive
COVID-19 result and had BNP and troponin measured either
before or within 7 days of TTE. Our institutional review board
hic findings in patients with COVID-
artery; RV, right ventricular.
approved this retrospective study and waived the requirement to
obtain individual informed consent.
Data Collection and End Points

Data were collected from the electronic health records system and
included patient demographic and comorbidity information, hospital
stay characteristics, laboratory values, and echocardiographic findings.
All patient comorbidities were identified by International
Classification of Diseases coding according to standard Elixhauser co-
morbidity definitions.13 We extracted the highest laboratory value (or
lowest for hemoglobin) during the patient’s admission occurring
before or within 7 days of TTE. All laboratory values were classified
according to our medical center’s standard upper and lower limits
for normal values. On the basis of discussion with several TTE experts,
we outlined common COVID-19 cardiovascular complications and
the corresponding clinically significant transthoracic echocardio-
graphic findings that might result in an immediate change in clinical
management (Figure 1). According to this outline, we defined urgent
echocardiographic findings as severe left ventricular (LV) dysfunction
(LVejection fraction# 35%), wall motion score index$ 1.5, moder-
ate or severe right ventricular dysfunction, moderate or large pericar-
dial effusion, presence of any intracardiac thrombus, pulmonary
artery systolic pressure > 50 mmHg, or moderate to severe or severe
valvular stenosis or regurgitation. The outcome of interest was the
presence of at least one urgent echocardiographic finding on the first
transthoracic echocardiographic examination performed within
14 days of the first positive COVID-19 result.
Statistical Analysis

Patient demographics and comorbidities, laboratory values, and
echocardiographic findings are expressed as frequency counts and
percentages for categorical values and as mean 6 SD for continuous
values. We additionally stratified patients by whether they had preex-
isting cardiovascular disease, defined as having a history of hyperten-
sion, prior myocardial infarction, heart failure, peripheral artery
disease, and/or diabetes. We compared patients with preexisting car-
diovascular disease with those without using t tests for continuous var-
iables and c2 tests for categorical variables. We performed univariate
logistic regression and c2 tests to assess the individual associations of
19 that may change clinical management.MCS, Mechanical cir-



Table 1 Characteristics of hospitalized patients who underwent T

Characteristic

All

(N

Age, y 65.

Gender, male 28

Race/ethnicity

Asian 3

Black 7

Hispanic 13

White 10

Other 5

Unknown 2

Diabetes 16

Hypertension 22

Prior myocardial infarction 10

Congestive heart failure 14

Chronic obstructive pulmonary disease 6

Chronic kidney disease 13

Peripheral artery disease 7

Obesity 8

Days from positive COVID-19 result to TTE 3.4

ICU at time of TTE 15

One or more urgent findings on TTE 10

LV ejection fraction # 35% 5

Wall motion score index $ 1.5 7

Cardiac thrombus

Right ventricular dysfunction moderate or greater 3

Pericardial effusion moderate or greater

Pulmonary artery systolic pressure > 50 mm Hg 1

Moderate to severe or severe valvular stenosis/regurgitation 1

Troponin > 0.04 ng/mL or BNP > 100 pg/mL 31

Troponin > 0.04 ng/mL 22

BNP > 100 pg/mL 25

Creatinine > 1.25 mg/dL 24

C-reactive protein > 5 mg/L 31

D-dimer > 0.5 mg/mL FEU 34

Ferritin > 275 ng/mL 30

Hemoglobin < 13 g/dL 19

Platelet count > 450 � 1,000/mL 6

WBC count > 11 � 1,000/mL 26

Data are expressed as mean 6 SD or as number (percentage). All laborato

CV, Cardiovascular; FEU, fibrinogen-equivalent units; WBC, white blood c

HIGHLIGHTS

� Most COVID-19 patients with normal troponin and BNP had

no urgent TTE findings.

� Troponin and BNP may help determine which patients can

safely delay TTE.
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patient characteristics and laboratory values with the presence of at
least one urgent finding on TTE. We then performed multivariate
logistic regression with the same outcome using only patient charac-
teristics and laboratory values selected by backward stepwise predic-
tor selection by Akaike information criterion. Using our regression
results, we created a simple TTE triaging rule using troponin and
BNP and described its test characteristics, including negative
TE within 2 weeks of testing positive for COVID-19

patients

Patients with

no CV disease

Patients with

CV disease P value, no CV

disease vs

CV disease= 434) (n = 129) (n = 305)

8 6 16.0 58.9 6 17.3 68.7 6 14.5 <.001

3 (65.2) 85 (65.9) 198 (64.9) .93

.08

3 (7.6) 6 (4.7) 27 (8.9)

9 (18.2) 24 (18.6) 55 (18.0)

7 (31.6) 46 (35.7) 91 (29.8)

9 (25.1) 17 (13.2) 37 (12.1)

4 (12.4) 11 (8.5) 11 (3.6)

2 (5.1) 25 (19.4) 84 (27.5)

3 (37.6) 0 (0.0) 163 (53.4) <.001

4 (51.6) 0 (0.0) 224 (73.4) <.001

1 (23.3) 0 (0.0) 101 (33.1) <.001

7 (33.9) 0 (0.0) 147 (48.2) <.001

9 (15.9) 7 (5.4) 62 (20.3) <.001

2 (30.4) 7 (5.4) 125 (41.0) <.001

4 (17.1) 0 (0.0) 74 (24.3) <.001

2 (18.9) 7 (5.4) 75 (24.6) <.001

6 3.6 3.8 6 3.5 3.2 6 3.6 .12

1 (34.8) 55 (42.6) 96 (31.5) .03

5 (24.2) 18 (14.0) 86 (28.2) .002

5 (12.7) 5 (3.9) 50 (16.4) .001

2 (16.6) 7 (5.4) 65 (21.3) <.001

2 (0.5) 0 (0.0) 2 (0.7) .88

8 (8.8) 9 (7.0) 29 (9.5) .51

1 (0.2) 0 (0.0) 1 (0.3) 1.0

6 (3.7) 4 (3.1) 12 (3.9) .89

0 (2.3) 2 (1.6) 8 (2.6) .74

1 (71.7) 72 (55.8) 239 (78.4) <.001

8 (52.5) 49 (38.0) 179 (58.7) <.001

4 (58.5) 50 (38.8) 204 (66.9) <.001

7 (57.0) 55 (42.6) 192 (63.2) <.001

1 (96.9) 97 (97.0) 214 (96.8) 1.0

2 (94.0) 99 (91.7) 243 (94.9) .34

6 (88.7) 97 (89.0) 209 (88.6) 1.0

7 (45.4) 49 (38.0) 148 (48.5) .06

4 (14.7) 30 (23.3) 34 (11.1) .002

0 (66.3) 85 (71.4) 175 (64.1) .20

ry test thresholds are the standard upper limits of normal.

ell.



Table 2 Characteristics associated with urgent findings on TTE*

Univariate models Multivariate model†

Or (95% CI) P Or (95% CI) P

Age (per 10 y) 1.00 (0.99–1.02) .69 0.97 (0.95–1.00) .03

Gender, male 1.10 (0.69–1.76) .69

Race/ethnicity

Asian 1.20 (0.48–2.83) .69

Black 0.99 (0.50–1.95) .99

Hispanic 1.05 (0.59–1.91) .86

Other 0.82 (0.36–1.77) .62

White Reference —

Diabetes 1.04 (0.66–1.62) .88

Hypertension 0.90 (0.58–1.40) .64 0.56 (0.26–1.16) .12

Prior myocardial infarction 2.13 (1.30–3.45) <.01

Congestive heart failure 7.42 (4.60–12.18) <.01 5.41 (2.61–11.68) <.01

COPD 2.03 (1.16–3.50) .01

Chronic kidney disease 2.21 (1.40–3.49) <.01

Peripheral arterial disease 2.60 (1.52–4.40) <.01

Obesity 1.10 (0.62–1.89) .73

Troponin > 0.04 ng/mL 4.15 (2.54–6.99) <.01 4.40 (2.05–10.05) <.01

BNP > 100 pg/mL 6.58 (3.71–12.49) <.01 5.85 (2.35–16.09) <.01

Creatinine > 1.25 mg/dL 1.92 (1.21–3.09) .01

C-reactive protein > 5 mg/L 1.01 (0.62–1.67) .98

D-dimer > 0.5 mg/mL FEU 2.02 (0.67–8.76) .27

Ferritin > 275 ng/mL 0.97 (0.47–2.18) .95

Hemoglobin < 13 g/dL 1.32 (0.85–2.05) .22 0.55 (0.27–1.10) .10

Platelet count > 450 � 1,000/mL 0.34 (0.14–0.73) .01

WBC count > 11 � 1,000/mL 1.12 (0.69–1.83) .65

All laboratory test thresholds are the standard upper limits of normal. Characteristics in boldface type were significant in both univariate and multi-
variate models.

COPD, Chronic obstructive pulmonary disease; FEU, fibrinogen-equivalent units; OR, odds ratio; WBC, white blood cell.

*Urgent findings on TTE include LV ejection fraction# 35%,wall motion score index$ 1.5, presence of cardiac thrombus,moderate or greater right
ventricular dysfunction, moderate or greater pericardial effusion, and pulmonary artery systolic pressure > 50 mm Hg.

†To avoid model overfitting, covariates included in the multivariate model were selected using stepwise backward selection by Akaike information

criterion.
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predictive value and false-negative rate when applied to all patients in
our cohort as well as a subgroup consisting of only patients admitted
to the intensive care unit (ICU) at the time of TTE. All analyses were
performed using R version 3.4.1 (R Foundation for Statistical
Computing, Vienna, Austria). We used the MASS package for step-
wise predictor selection by Akaike information criterion.14
RESULTS

We identified 2,956 patients who were hospitalized with confirmed
COVID-19 during the study period. Of these patients, 434 (14.7%)
underwent TTE within 14 days of their first positive COVID-19 result
and had BNP and troponin drawn either before or within 7 days of
TTE. Patients had a mean age of 66 6 16 years, were more often
male (65.2%), were racially and ethnically diverse (7.6% Asian,
18.2% Black, 31.6% Hispanic, 25.1% non-Hispanic White), and had
a high prevalence of cardiovascular comorbidities (Table 1). The
average time between positive COVID-19 result and TTE was
3.4 6 3.6 days, and 151 (34.8%) of patients were admitted to the
ICU at the time of TTE. At least one urgent finding on TTE was pre-
sent in 105 patients (24.2%), with the most common findings being a
wall motion score index $ 1.5 (16.6%) and LV ejection
fraction # 35% (12.7%). These urgent transthoracic echocardio-
graphic findings were not previously known in 99 of the 105 patients
on the basis of TTE performed before hospitalization. Laboratory



Figure 2 Use of troponin and BNP to predict presence of urgent findings on TTE in hospitalized and ICU patients with COVID-19.
Urgent findings on TTE include LV ejection fraction# 35%, wall motion score index$ 1.5, presence of cardiac thrombus, moderate
or greater right ventricular dysfunction, moderate or greater pericardial effusion, pulmonary artery systolic pressure > 50 mmHg, and
moderate to severe or severe valvular disease.
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markers were also frequently abnormal, with 311 patients (71.7%)
having troponin > 0.04 ng/mL or BNP > 100 pg/mL.

We found that compared with patients without preexisting cardio-
vascular disease, those with cardiovascular disease were older (mean
age, 68.7614.5 vs 58.9617.3 years) and had higher rates of chronic
obstructive pulmonary disease (20.3% vs 5.4%), chronic kidney dis-
ease (41.0% vs 5.4%), and obesity (24.6% vs 5.4%; P < .001 for all
comparisons). Patients with cardiovascular disease were less
frequently admitted to the ICU at the time of TTE (31.5% vs
42.6%, P = .03), but had higher rates of having an urgent findings
on TTE (28.2% vs 14.0%, P = .002) and were more likely to have
elevated troponin (78.4% vs 55.8%, P < .001) or BNP (66.9% vs
38.8%, P < .001).
By univariate analysis, prior myocardial infarction, congestive heart
failure, chronic obstructive pulmonary disease, chronic kidney dis-
ease, and peripheral artery disease, as well as abnormal troponin,
BNP, creatinine, and platelets, were all significantly associated with
having an urgent finding on TTE (Table 2). After stepwise predictor
selection andmultivariate modeling, only a history of congestive heart
failure and abnormal troponin and BNP remained significant
(Table 2).

We found that 88.3% of patients with troponin# 0.04 ng/mL and
92.2% of patients with BNP# 100 pg/mL had no urgent findings on
TTE. When considering both biomarkers together, 95.1% of patients
with both troponin# 0.04 ng/mL and BNP# 100 pg/mL had no ur-
gent findings TTE, with a false-negative rate of 5.7% (Figure 2A).



Table 3 Summary of patients with COVID-19 with normal troponin and BNP levels who had urgent findings on TTE

Patient Finding on TTE Finding already known or suspected Change in management during hospitalization

1 Moderate RV dysfunction Suspected given lower extremity VTE by

ultrasound

Anticoagulated for presumed pulmonary

embolism

2 LVEF 28%, WMSI 1.71 No Delayed coronary angiography after patient
recovered from COVID-19, which showed no

obstructive coronary disease

3 LVEF 25%, WMSI 2.29 Yes; prior TTE showed LVEF 28%, WMSI > 2 None

4 LVEF 30% No None

5 LVEF 39%, WMSI 1.65 Yes; history of myocardial infarction with LV

dysfunction (LVEF unknown)

None

6 Severe RV dysfunction No Anticoagulated for presumed pulmonary
embolism

LVEF, LV ejection fraction; RV, right ventricular; VTE, venous thromboembolism; WMSI, wall motion score index.
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When applying this same rule to 151 patients admitted to the ICU
during TTE, we found that the negative predictive value was 91.3%
and the false-negative rate was 12.1% (Figure 2B).

Six patients (5%) had urgent abnormal echocardiographic findings
despite negative troponin and BNP levels (Table 3). All patients had
either significant LV or right ventricular dysfunction. In two of these
patients, the findings were already known from TTE performed
before COVID-19 diagnosis, and in one patient the urgent diagnosis
(pulmonary embolism) was already suspected by other testing (lower
extremity venous thromboembolism seen on vascular ultrasound). In
only one patient did the findings on TTE result in an urgent change in
clinical management (anticoagulation for presumed pulmonary
embolism).
Figure 3 Proposed integrated algorithm for triaging urgent TTE
Point-of-care ultrasound.
DISCUSSION

To the best of our knowledge, this is one of the first and largest studies
to use commonly available laboratory values to risk-stratify and prior-
itize echocardiographic studies in patients hospitalized with recent
COVID-19. Data from 434 patients hospitalized with COVID-19
with TTE performed within 14 days of COVID-19 diagnosis demon-
strated that using troponin and BNP together resulted in a 95% nega-
tive predictive value for ruling out an urgent finding on TTE when
both cardiac biomarkers were normal. The negative predictive value
remained high at 91% when only patients in the ICU were included.
These findings illustrate that the use of troponin and BNP may serve
as a simple screening tool in helping determine which patients with
requests in hospitalized patients with COVID-19. POCUS,
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COVID-19 are unlikely to have urgent findings on TTE, thereby help-
ing reduce unnecessary TTE-related costs and coronavirus exposure.

Patients with COVID-19 are known to present frequently with
echocardiographic abnormalities, including LV systolic dysfunction,
wall motion abnormalities, and diastolic dysfunction, as well as signs
of right ventricular dysfunction and elevated pulmonary pressures.6,12

Although detection of many of these structural abnormalities may be
important for long-term care, for recently infected patients with
COVID-19, a narrower definition of clinically relevant echocardio-
graphic findings may be appropriate given the costs and exposure
risks associated with performing TTE in this population. The
American Society of Echocardiography recommends categorizing
all clinically indicated transthoracic echocardiographic examinations
in patients with COVID-19 as elective or nonelective, further advo-
cating that all elective studies be deferred and all nonelective studies
be performed using limited and problem-focused assessments.7 For
this study, in considering when TTE was most indicated, we defined
urgent echocardiographic abnormalities (Figure 1) as including only
findings that might lead to an immediate change in clinical manage-
ment. Previous studies have identified a similar set of urgent findings
in patients with COVID-19.15,16 We chose not to include more com-
mon findings, such as mild LVejection fraction reduction, LV diastolic
dysfunction, focal LV wall motion abnormalities, and small pericardial
effusions, given that these results were unlikely to alter short-term
care plans. In fact, it is even possible that many of these findings
were related to acute infection and may have resolved with time,
althoughmore studies are needed to evaluate the persistence of struc-
tural abnormalities after recovery from COVID-19.17,18

We found that although urgent echocardiographic abnormalities
were found in nearly one quarter of all patients with COVID-19, in
those with normal troponin and BNP levels, 95% had no urgent echo-
cardiographic abnormalities. Of the six patients who did have findings
despite normal troponin and BNP levels, in only one patient was there
an urgent change in management, and in three patients, the findings
were previously known or suspected on the basis of other clinical and
imaging information. Indeed, thorough history taking as well as selec-
tive physical examination may thus further complement and improve
the utility of using troponin and BNP levels for screening for urgent
TTE. The troponin and BNP screening rule also performed well
among ICU patients, although with a slightly lower negative predic-
tive value of 91%, likely because of the higher pretest probability
for cardiac abnormalities in critically ill patients. We considered a
range of other comorbidities and laboratory tests as screening criteria,
but after stepwise predictor selection, troponin and BNP were the
two markers that persisted as the main predictors of urgent echocar-
diographic findings. Heart failure was also a significant predictor,
which is not surprising given that many of the echocardiographic ab-
normalities we considered urgent are found with high frequency at
baseline in patients with heart failure. We did not include heart failure
in our screening criteria given that it did not substantially add to the
performance of the screening rule when using troponin and BNP
alone.

The excellent performance of troponin and BNP in identifying pa-
tients without echocardiographic abnormalities is consistent with the
findings of prior studies using these biomarkers. Because of their sensi-
tivity for myopathic disease as well as their widespread availability,
troponin and BNP levels have long been used as screening and prog-
nostic tools for several cardiac conditions, including acute myocardial
infarctions, congestive heart failure, and specific cardiomyopathic dis-
eases such as amyloid light-chain amyloidosis and cardiotoxicity from
chemotherapy.19-23 For patients with COVID-19 in particular,
troponin and BNP are known to be associated with more severe
illness and increased mortality.12,24,25 Abnormal levels of these bio-
markers indicate myocardial stress, ischemia, and injury, which can
be due to direct viral infection (myocarditis), virus-related acute cor-
onary syndrome or microvascular disease, stress cardiomyopathy,
and increased cardiovascular demand from pulmonary embolism, se-
vere systemic stress, or hypoxic lung disease.26-29 We showed that for
likely the same reason that troponin and BNP have performed well as
indicators of disease in other cardiac processes, these biomarkers may
also be useful for predicting echocardiographic abnormalities in
recently infected patients with COVID-19.

On the basis of our findings, we propose that troponin and BNP
might be used as part of a formal triaging process for urgent TTE in
patients with COVID-19 (Figure 3). Prior studies have shown that
clinical judgment by cardiologists may be helpful as a first step for es-
tablishing a patient’s baseline risk for having urgent findings.30,31 BNP
and troponin might then be used to further improve decision-making
when integrated with findings from history, physical examination, and
other condition-specific studies. In addition to delaying or performing
full TTE, other options to consider in such an algorithmmight include
using limited TTE or even focused handheld echocardiography for
patients who have normal or borderline biomarkers but for whom
clinical suspicion for an urgent cardiac condition remains.32,33

Several limitations to this study merit consideration. Although the
strengths of this study include its relatively large sample size and the
completeness of the data, we studied patients from one medical sys-
tem and geographic location. Data from more patients from addi-
tional sites would be helpful for confirming our findings.
Echocardiographic findings were based on reads by clinicians at our
academic medical center who were not blinded to clinical history
or laboratory values, which may have introduced bias, especially
with more subjective findings such as right ventricular dysfunction.
As this study was retrospective, we were unable to control for which
patients with COVID-19 underwent TTE and which underwent
troponin and BNP assessment. Fortunately, it is most likely that this
resulted in an enrichment of our cohort with generally sicker patients,
which would have depressed the negative predictive value of our
screening rule and made our results more conservative. Although
we believe our proposed screening criteria rule out the vast majority
of COVID-19-related urgent echocardiographic abnormalities, there
may be less frequent important indications for echocardiography
that we did not consider, such as aortic disease and evaluation of me-
chanical support devices. Last, it should be noted that we studied the
performance of our screening rule only in acutely infected patients
with COVID-19 who were within 14 days of diagnosis. Our findings
may not be generalizable to patients who are outside this window.
CONCLUSION

In recently infected patients with COVID-19, the benefits of perform-
ing echocardiography must be weighed against the risks for coronavi-
rus exposure and transmission. After evaluation of multiple
comorbidities and biomarkers, we found that troponin and BNP
were highly sensitive for echocardiographic abnormalities. More
than 95% of patients with normal troponin and BNP had no urgent
echocardiographic findings. We thus propose that troponin and
BNP may be used as part of a simple triaging tool for determining
in which patients TTE may be safely delayed until after their peak in-
fectious window has passed.
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