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Emerging in December 2019 in Wuhan, China, 
coronavirus disease 2019 (COVID-19) 
encompasses myriad clinical presentations. 

Recent literature has shown that COVID-19, which is 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), can present with acute cardiac 
involvement.1,2 Echocardiography is a tool for evaluation 
of cardiovascular complications of COVID-19. The 
COVID-19 pandemic has raised unique challenges for 
echocardiography and cardiac stress laboratories due 
to the virus’s transmission mode, primarily through 
human-to-human contact or respiratory droplets.3,4

Transthoracic echocardiography (TTE), a still or moving 
image of the heart using ultrasound, is the most common 
type of echocardiogram and requires a sustained period 
of close physical contact during image acquisition.5 

Transesophageal echocardiography (TEE) is an aerosol-
generating procedure. Exercise stress testing measures the 
heart’s ability to respond to external stress and, whether 
paired with imaging or as a standalone test, is a potentially 
aerosol-generating procedure.6 As such, concern has been 
raised about a heightened risk of transmission among 
health care personnel participating in these procedures.7 

Yet, echocardiography and stress laboratories are critical to 
a functioning hospital, providing vital services that identify 
cardiac emergencies, risk-stratify patients preparing for 
organ transplants, differentiate chest pain syndromes, and 
provide guidance for structural heart interventions.8,9

The echocardiography and stress laboratories at our 
hospital function as one clinical unit and are physically 

Purpose	� Transesophageal echocardiography is an aerosol-generating procedure, and exercise stress 
testing is a potentially aerosol-generating activity. Concern has been raised about heightened risk 
of transmission of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) among health 
care personnel participating in these procedures. We aimed to investigate the prevalence of past 
coronavirus disease 2019 (COVID-19) infection in echocardiography and stress laboratory staff.

Methods	� All staff who worked in the echocardiography and stress laboratories of one high-traffic urban hospital 
from March 15, 2020, to June 15, 2020, were asked to voluntarily participate. Those willing to participate 
were consented, and past COVID-19 infection was confirmed by a SARS-CoV-2 IgG antibody test 
(ARCHITECT, Abbott Laboratories) from June 15, 2020, to July 3, 2020. Clinical data were collected 
from the electronic medical record, and self-reported symptoms were documented with a participant 
survey.

Results		� A total of 43 staff members (86.0% of 50 total laboratory staff) participated. A majority of participants 
were less than 40 years old (69.8%), were White (86.0%), and were women (79.1%); mean body 
mass index was 24.9 ± 4.7 kg/m2. Of the 43 staff members tested for past COVID-19 infection, 3 
(7.0%) had a positive SARS-CoV-2 IgG antibody result. There were no unique features in the 3 
SARS-CoV-2 antibody-positive subjects; of these, 2 had known prior COVID-19 infection and 1 was 
asymptomatic.

Conclusions	� This study provides clinical data on the seroprevalence of SARS-CoV-2 antibody in echocardiography 
and stress laboratory staff who regularly participate in a variety of procedures that are or may be 
aerosol-generating. (J Patient Cent Res Rev. 2021;8:146-150.)

Keywords	� COVID-19; antibody; echocardiography; stress testing; SARS-CoV-2; seroprevalence

Corresponding author: Renuka Jain, MD,
Aurora St. Luke’s Medical Center, 2801 W. KK River Parkway, 
#880, Milwaukee, WI 53215 (wi.publishing159@aah.org)

Seroprevalence of SARS-CoV-2 Antibody in 
Echocardiography and Stress Laboratory
Renuka Jain, MD,1 Stacie Kroboth, BS,2 Denise Ignatowski, RDCS,1 Bijoy K. Khandheria, MD1

1Aurora Cardiovascular and Thoracic Services, Aurora Sinai/Aurora St. Luke’s Medical Centers; University of 
Wisconsin School of Medicine and Public Health, Milwaukee, WI; 2Advocate Aurora Research Institute, Advocate 
Aurora Health, Milwaukee, WI

COVID-19

COVID-19



www.manaraa.comaah.org/jpcrr	 147

connected to each other, with staff in various clinical 
roles moving between areas throughout the day, multiple 
times a day. As this unit reopened fully in the beginning of 
June 2020, we sought to evaluate the extent to which our 
staff had been potentially exposed to COVID-19 during 
the 3-month time period from the initial declaration 
of a statewide public health emergency to full health 
system reopening. This exploratory study examined 
the seroprevalence of COVID-19 antibodies in the 
echocardiography and stress laboratory staff, recognizing 
that antibodies to SARS-CoV-2 proteins represent past 
COVID-19 infection.

METHODS
All full-time staff members who were employed 
exclusively by and physically present at the stress 
and echocardiography laboratories of a single urban, 
community-based hospital (Aurora St. Luke’s Medical 
Center, Milwaukee, WI) from March 15, 2020, through 
June 15, 2020, were asked to voluntarily participate in 
immunoglobulin G (IgG) antibody testing for SARS-
CoV-2. Staff members who were on a leave of absence 
or who worked remotely during this time period were 
excluded. This study was approved by the health system’s 
institutional review board, and informed consent was 
obtained for those willing to participate.

We collected blood samples of IgG antibody for 
SARS-CoV-2, an indicator of recent or prior infection. 
Laboratory values were collected from June 15, 2020, 
through July 3, 2020. The ARCHITECT SARS-CoV-2 
IgG antibody test (Abbott Laboratories) was performed 
in-house using ARCHITECT instruments. The antibody 
for the test is directed to the nuclear capsid protein of the 
SARS-CoV-2 virus. Results were reported as an index, 
with values of >1.4 being positive. The sensitivity of 
the test is dependent on days of exposure (>14 days 
postexposure: 98.7%; 8–13 days postexposure: 92.0%; 
3–7 days postexposure: 50.0%), and the test has a 
specificity of 99.2%.10

All staff members had been previously seen by the health 
system as patients, allowing clinical and demographic 
variables to be collected from the participating staff 
member’s electronic medical record (Epic Systems 
Corporation). All participants underwent a brief survey 
to assess symptoms suggestive of prior COVID-19 
infection. Categorical variables were summarized 
as count and proportion. Continuous variables were 
summarized as mean ± standard deviation. Analyses were 
performed using Stata® 15 software (StataCorp LLC).

Throughout the initial months of the COVID-19 
pandemic, the echocardiography and stress labs remained 

open for urgent outpatient and full inpatient service. We 
continued to perform all echocardiography and stress 
services, implementing a variety of social distancing and 
public health interventions to keep our staff and patients 
safe (Figure 1). Temperature checks and symptom 
screening were adopted early (March 22, 2020), followed 
by universal masking and social distancing a week 
later. These behavioral interventions were mandated 
for all staff, visitors, and patients entering any part of 
the hospital campus. Midway through this 3-month 
time period, routine COVID-19 testing (48–72 hours 
preprocedure, with self-quarantine until procedure) of 
patients scheduled for TEE was enacted. The guidelines 
for personal protective equipment (PPE) outlined by the 
American Society of Echocardiography were followed 
closely,11 although it is noteworthy that recommendations 
are varied as to the appropriate PPE for exercise stress 
testing and TEE in patients in the COVID-19 era.11,12 

Recommendations for preprocedure COVID-19 testing 
in asymptomatic patients is recommended universally for 
TEE, as are continued droplet precautions even with a 
negative COVID-19 test.11,13 Our policy called for staff 
use of PPE (N95 mask and face shield) when performing 

Figure 1.  Timeline of modifications and volumes 
in the echocardiography/stress laboratory over a 
3-month period. COVID, coronavirus disease 2019; 
Echo, echocardiography; TEE, transesophageal 
echocardiography; TTE, transthoracic 
echocardiography; Stress, cardiac stress test.
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TEE, with an option of using standard precautions if 
COVID-19 polymerase chain reaction (PCR) swab 
was negative. Recognizing the potential for aerosol 
generation from heavy exercise, we implemented an N95 
and face shield requirement for all exercise stress tests, 
with or without preprocedure COVID-19 testing, in late 
May 2020.

RESULTS
Of 50 staff members invited to participate, 43 accepted 
(86.0%). Clinical characteristics of participants are 
listed in Table 1; the majority were less than 40 years 
old (n=30, 69.8%), White (n=37, 86.0%), and women 
(n=34, 79.1%). Mean body mass index was 24.9 ± 4.7 
kg/m2. Clinical roles included cardiac sonographers 
(n=18, 41.9%), nurses (n=8, 18.6%), nuclear technicians 
(n=7, 16.3%), physicians (n=5, 11.6%), and other team 
members (n=5, 11.6%). The 7 invited staff members who 
did not enroll in the study represented all clinical roles, 
none more prevalent than the other.

Of the 43 participants tested, 3 (7.0%, 95% CI: 2%–
20%) had positive SARS-CoV-2 IgG antibody. Of 
those, 2 staff members had COVID-19 acute illness in 
the early weeks of the pandemic (ie, fever, cough, loss 
of taste and smell) but had not been hospitalized: 1 had 
a subsequent positive SARS-CoV-2 PCR test, and the 
other was not tested at the time due to a shortage of 
testing supplies. The third and only other seropositive 
staff member had no prior symptoms and was surprised 
at the result. There were 4 additional staff members 
who reported respiratory symptoms (cough, congestion, 
fever, myalgia) but who did not develop loss of taste 
or smell — all 4 tested negative for SARS-CoV-2 IgG 
antibody.

The 3 participants with seropositivity were all members 
of the clinical team who had direct and daily patient-
facing contact. All 3 engaged in aerosol-generating or 
potentially aerosol-generating procedures. There was no 
clear pattern of age, ethnicity, clinical role, body mass 
index, or sex among these 3 individuals.

DISCUSSION
We noted 7.0% seroprevalence of SARS-CoV-2 
antibodies among health care personnel who worked full-
time in the echocardiography and stress laboratory and 
participated in a variety of procedures, some of which 
were aerosol-generating.14 This finding is comparable 
to other studies in which seroprevalence in health care 
workers ranged from 1.1% to 17.1%.15-19 However, our 
study focused on a small subset of staff members who 
are regularly involved in aerosol-generating procedures, 
making it difficult to compare our results with studies of 
more general health care settings. Although at the time 
of this writing there is ongoing debate about airborne 
versus droplet transmission of SARS-CoV-2,20 our 
results may be reassuring to those working in diagnostic 
imaging. Over a period of 3 months, with exposure to 
individuals with uncertain COVID-19 status, we did not 
see a significant prevalence of antibodies to the virus in 
the staff. In the 3 seropositive staff members, 2 reported 
being mildly ill (neither hospitalized) and 1 reported 
no symptoms. As we published previously, none of our 
unit’s core group of cardiac sonographers who perform 
COVID-19 TTEs on a regular basis were seropositive in 
that analysis,21 confirming that PPE recommendations 
for TTE in patients with COVID-19 may offer adequate 
protection.7

During the 3-month study time frame prior to participant 
testing, this clinical unit performed 2973 TTEs (including 
focused TTEs on patients with COVID-19), 177 stress 
echocardiograms, 342 other stress tests, and 204 TEEs. 
This volume was roughly half the volume performed 

Variable n (%)
Age
   20–29 years 16 (37.2%)
   30–39 years 14 (32.6%)
   40–49 years 5 (11.6%)
   ≥50 years 8 (18.6%)

Race/Ethnicity
   White 37 (86.0%)
   Asian 4 (9.3%)
   Hispanic 2 (4.7%)

Sex
   Female 34 (79.1%)
   Male 9 (20.9%)

Height in inches 66.2 ± 3.7

Weight in pounds 156.8 ± 32.9

Body mass index in kg/m2 24.9 ± 4.7

Self-reported SARS-CoV-2–positive test 1 (2.3%)
Self-reported respiratory illness since  
   March 2020

6 (14.0%)

Loss of taste and/or smell since March 2020 2 (4.7%)

SARS-CoV-2 IgG antibody test results
   Positive 3 (7.0%)
   Negative 40 (93.0%)

Table 1.  Demographics of Echocardiography and 
Stress Laboratory Staff (n=43)

SARS-CoV-2, severe acute respiratory syndrome 
coronavirus 2.

COVID-19
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during the same time period in the year prior (4558 
TTEs, 409 stress echocardiograms, 693 other stress tests, 
and 469 TEEs in 2019). We observed marked reduction 
in procedure volume from April 1 to April 15, which 
subsequently increased to 80% of prepandemic volume 
by the end of the study period (Figure 1). During this time 
frame, the COVID-19 patient census steadily rose before 
decreasing at the end of May. At the height of the initial 
surge, our hospital was one of the busiest in Wisconsin 
and had multiple COVID-19–designated floors and 
intensive care units.

For the first 2 months of this study time frame, Wisconsin 
was under a statewide stay-at-home order. Much of 
this study assessed exposure to COVID-19 during this 
“shutdown;” new challenges may arise as the state 
continues to re-open and COVID-19 cases increase 
in local communities. The most consistent safety 
interventions done by the hospital were the simplest — 
a mask requirement for all people entering the building, 
social distancing whenever possible, and universal 
temperature/symptom screening upon entering.11,22

Strengths and Limitations
A strength of this study was near-complete participation 
by unit staff, making this a truly cross-sectional 
assessment of seroprevalence in a busy urban hospital 
laboratory. To our knowledge, this is the first study 
evaluating seroprevalence in echocardiography and 
stress laboratories.

There are limitations to this study. First, this study was 
conducted in a single hospital, and a small number 
of subjects were included. The small sample size and 
low prevalence of seropositivity made it impossible 
to compare differences among demographics. Another 
study limitation was the lack of staff diversity, as we 
now know Hispanic and African American populations 
in the United States are proportionately more likely to 
get infected with and die from COVID-19. Negative 
antibody tests do not rule out acute infection but make 
it less likely that prior infection/exposure had occurred 
during the 3-month time period.23,24 Finally, it is unknown 
how long antibodies remain in the system, with recent 
literature showing immune response for 2–3 months 
or at least 6 months post-SARS-CoV-2 infection, with 
more research to be done.23,25

CONCLUSIONS
After the first 3 months of the COVID-19 pandemic, 
a 7.0% seropositivity rate was observed in 
echocardiography and stress laboratory staff who 
regularly participate in aerosol-generating and other 
procedures. This level suggests the potential benefits 

of following established society guidelines — universal 
masking, symptom/temperature screening, and social 
distancing — which were the predominant interventions 
implemented by the hospital and clinical unit during the 
study period. We find our unit’s early baseline results 
reassuring and plan to re-evaluate seroprevalence in 
laboratory staff after 6 months to assess the prevalence 
of SARS-CoV-2 antibodies as this pandemic continues. 

Patient-Friendly Recap
• �Concern has been raised about heightened risk of 

COVID-19 transmission among health care workers 
who participate in aerosol-generating procedures like 
cardiac stress testing.

• �After the first 3 months of the pandemic, study 
authors found a low prevalence of positive SARS-
CoV-2 antibody test results — indicative of past 
COVID-19 infections — among echocardiography 
and stress laboratory staff.

• �Health system interventions such as use of N95/face 
shields, universal masking, symptom/temperature 
screening, and social distancing may help prevent 
disease transmission among health care workers.
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