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Cardiac Catheterization

Laboratory Volume

Changes During

COVID-19—Findings

from a Cardiovascular

Fellows Consortium

In regards to the cardiac catheteriza-
tion laboratory and the anticipated
surge of COVID-19, the Center for Dis-
ease Control and Prevention (CDC) rec-
ommended deferral of elective cardiac
catheterization procedures to limit
resource utilization.1 In our study, we
sought to understand if there was a
change in procedural volumes during
the pandemic.

The Cardiovascular Fellows Consor-
tium was formed by trainees across the
United States who collaborated through
social media as a response to the
COVID-19 pandemic. Through the
consortium, we collected all cardiac

procedures performed by invasive car-
diology including cardiac catheteriza-
tions, coronary angiograms, and
percutaneous coronary, endovascular,
and structural interventions. These data
were collected at 12 fellowship training
sites across the United States, between
March 1 and April 15, 2020, and com-
pared with the corresponding time
period in 2019. Data were obtained
through an electronic query of each
site’s laboratory database without
accessing patient data. These cases
were performed at the discretion of
each site’s respective institution and the
treating physicians. Participating sites
included (1) Beaumont Hospital Royal
Oak, Royal Oak, MI, (2) Detroit Medi-
cal Center (DMC), Detroit, MI, (3)
Henry Ford Hospital, Detroit, MI, (4)
Beaumont Hospital Dearborn, Dear-
born, MI, (5) Spectrum Health, Grand
Rapids, MI, (6) Lenox Hill Hospital,
New York City, NY, (7) Metro Health,
Cleveland, OH, (8) University of
Arkansas for Medical Sciences, Little
Rock, AR, (9) Ochsner-Louisiana State
University, Shreveport, LA, (10) Uni-
versity of Colorado Health, Aurora,
CO, (11) Beaumont Hospital Troy,
Troy, MI, and (12) DMC Sinai Grace,
Detroit, MI. Characteristics were sum-
marized using descriptive statistics, that
is, the percentage for categorical varia-
bles. The percent change was calculated
and expressed as a median change with
interquartile range (IQR). Analysis was
performed with Stata 15 (StataCorp,
College Station, TX) and Microsoft
Excel for Mac version 16.35.

Between March 1 and April 15, 2020,
a total of 2,548 procedures were per-
formed at the 12 sites, whereas 4,671 pro-
cedures were performed during the same
time period in 2019 (Figure 1). The
median change in volume in 2020 com-
pared with 2019 was �47% (IQR: �58%
to �48%). The case volume decreased at
11 of the 12 sites (Figure). The largest
decline occurred between April 1 and
April 15, 2020 at all sites except 1 with a
median change in case volume of -80%
(IQR�86.2% to�72.5%).

The COVID-19 pandemic has seem-
ingly changed our healthcare system
for the foreseeable future. With the lim-
itations in allocated resources, elective
procedures are being deferred. This is
suggested from our study findings
which show a decline in cardiac cathe-
terization laboratory procedures in the
majority of participating sites during
the COVID-19 pandemic. Our findings
align with observations made in Spain
which showed a 48% decline in diag-
nostic procedures.3 Additionally, a
decline in patients presenting with
acute coronary syndrome (ACS) has
been reported, which also contributes
to the overall reduction in cardiac
catheterization laboratory volume.4,5

Thus, with fewer patients receiving
cardiac care, hands-on training in the
cardiac catheterization laboratory
may be limited.

The COVID-19 pandemic occurred in
the last quarter of the academic year
when FITs are expected to consolidate
case-based learning, technical skills, and
clinical judgment in preparation for

Figure. Comparison of total number of cases performed in the cardiac catheterization laboratories (cath lab) for each participating site in the study period

(March 1- April 15) between the years 2020 vs. 2019.
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advancement in their careers. The
Accreditation Council for Graduate Med-
ical Education has recognized the reduc-
tion in patient volume in addition to the
redeployment of training staff to support
critical services.2 Due to these changes,
there is a concern among fellows that the
time period away from the cardiac cathe-
terization laboratory may impede their
ability to hone their skill set.

In summary, there appears to be an
overall decline in the number of cardiac
catheterization laboratory procedures
performed during the COVID-19 pan-
demic consistent with previously pub-
lished studies 3 to 5.
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Prevalence and

Outcomes of Acute

Ischemic Stroke Among
Patients ≤50 Years of
Age With Laboratory

Confirmed COVID-19

Infection

The COVID-19 epidemic has led to
an unpreceded disruption in health care
systems worldwide. Concerns have
been recently raised about young
patients with COVID-19 presenting
with large ischemic strokes.1 Data on
stroke in COVID-19 patients remain

limited to a few case reports.1 In this
focused analysis, we investigated the
incidence and outcomes of acute ische-
mic stroke in young adults using a mul-
tinational database.

We queried the TriNetx Research
Network to select patients <50 years of
age with laboratory confirmed COVID-
19 infection between January 20, 2020
to April 24, 2020. Patients were identi-
fied as COVID-19 positive if they had a
billable code for COVID-19 and had an
associated positive laboratory confirma-
tion of the infection (eTable-1). Tri-
NetX is a global federated health
research network providing access to
statistics on electronic medical records
(diagnoses, procedures, medications,
laboratory values, genomic informa-
tion) from patients in predominately
large healthcare organizations. The Tri-
Netx database (COVID-19 Research
Network) is a network of 37 global
healthcare organizations (36% based in
the United States [US] and 64% outside
of the US). The diagnosis of acute
ischemic stroke was established via val-
idated international classification of
diseases 10th revision diagnosis codes.2

Descriptive statistics were presented as
frequencies with percentages for cate-
gorical variables and as mean § stan-
dard deviation for continuous
measures. Baseline characteristics were
compared using a Pearson chi-squared
test for categorical variables and an
independent-samples t test for continu-
ous variables. All-cause mortality was
displayed in the 2 cohorts using the
Kaplan Meier method, and statistical
significance of the differences between
the 2 groups were assessed with the
Log-Rank Test.

A total of 9,358 COVID-19 positive
patients age ≤50 years of age were
identified in the database, of whom
33.2% were hospitalized for severe
symptoms. The incidence of acute
ischemic stroke was 64/9,358 (0.7%).
Compared with patients who did not
experience a stroke, those with acute
ischemic strokes were older (39.3 §
9.0 vs 36.7 § 8.5 years, p < 0.001), but
had similar proportions of females
(60.9% vs 60.4%, p = 0.93). They, how-
ever, had higher prevalence of key co-
morbidities: hypertension (61.0% vs
11.7%); diabetes (32.8% vs 6.5%);
heart failure (15.6% vs 1.5%), nicotine
dependence (34.4% vs 5.9%); obesity
(46.9% vs 17.4%); chronic obstructive
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