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O ver the last 15 months, every health care de-
livery system in the world has been affected
by the coronavirus disease-2019 (COVID-19)

pandemic. Early on, it was clear that high infection
rates, hospitalizations, and resources used by both pa-
tients and providers were going to dictate how indi-
vidual health care systems would be able to manage
the pandemic (1). Now, with rates of COVID-19 infec-
tions declining across most of the world, many sys-
tems have transitioned to the next phase of the
pandemic and have encouraged a safe increase in car-
diovascular services offered to patients. Because we
are at this vital transition point, it is important to
reflect on the changing practices during the pandemic,
not only to learn more about the strategies of crisis
management but also to anticipate the impact that
these changes may have on the future of patient care.

With the implementation of stay-at-home orders,
transition to remote work stations, relocations of
hospital staff, and delays in nonurgent procedures, it
became obvious that there was going to be a reduc-
tion in the rates of cardiovascular and, indeed, almost
all non-COVID-related services being offered to pa-
tients across the world; but the impact of those
changes remains largely unknown (1,2). In this issue
of iJACC, Hirshfeld et al. (3) present the results of the
INCAPS COVID (International Atomic Energy
Agency Non-Invasive Cardiology Protocols Study of
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COVID-19), a survey of 909 medical facilities in 108
countries. This important study assessed objectively
how cardiovascular procedure rates changed during
the peak months of the pandemic. By issuing elec-
tronic surveys organized by the International Atomic
Energy Agency, total numbers and types of non-
invasive and invasive cardiovascular procedures
were reported according to each institution. The au-
thors were then able to compare procedural types and
volumes across a representative number of centers
throughout the world from a pre-pandemic time
period (March 2019) to time periods in the middle of
the pandemic (March 2020 and April 2020). There are
numerous interesting findings in this large study, and
the results are at once encouraging and reasons for
concern.

ENCOURAGING EVIDENCE OF

MEDICAL LEADERSHIP

Early in the pandemic course, there were several
expert consensus documents published by the car-
diac imaging and procedural societies to help guide
facilities through the changing demands for health
care services (4–6). These documents, in near perfect
harmony, advocated for the creation of tier and tri-
aging systems to help expedite services that may
have significant influences on individual outcomes
while delaying lower yield procedures. With sec-
ondary aims of offering maximum protection against
exposure to COVID-19 to both patients and pro-
viders, additional themes of society recommenda-
tions included screening patients for symptoms prior
to procedures, advocating for greater time for sani-
tary efforts, and providing appropriate personal
protective equipment. As conditions continued to
rapidly change throughout the course of the
pandemic, however, it was hard to predict how
effective those expert consensus documents would
be in real time.
https://doi.org/10.1016/j.jcmg.2021.04.002
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The results presented in INCAPS COVID suggest
that the expert consensus recommendations were
indeed well received by physicians and hospitals
throughout various practice settings in the world and
likely influenced institutional practices. For example,
with recommendations to postpone less urgent car-
diovascular procedures, INCAPS COVID showed that
there was indeed an appropriate decrease in the
number of cardiovascular procedures being
completed in the peak month of the pandemic, both
in the United States (68% total procedural reduction)
and globally (63% reduction). These reductions were
highest in regions most affected by the pandemic,
greater in outpatient than inpatient facilities, greater
for more elective procedures, and seemingly were not
affected by regional politics. As a specific example of
postponing less urgent procedures, in the United
States, there was an overall 94% reduction in the
number of computed tomography (CT) coronary cal-
cium scoring procedures in April 2020, likely the most
elective of all the procedures studied. Importantly,
the overall procedural reductions were found to be
similar regardless of the type of facility (teaching
status or those affected by staffing issues).

Not only was there a significant reduction in the
number of cardiovascular procedures being
completed at the peak of the pandemic, but INCAPS
COVID provides objective data to suggest that the
recommendations for avoiding aerosolizing proced-
ures were being followed. For example, procedures
such as stress electrocardiography and stress echo-
cardiography, which are usually completed with an
exercise component, saw an 81% and 85% reduction
in the United States, respectively. Meanwhile, pro-
viders seemed to be appropriately choosing more
single-photon emission computed tomography
(SPECT) and positron emission tomography (PET)
stress tests, which can be performed with pharma-
cologic stress, which only saw a 75% and 58% reduc-
tion, respectively, in the United States. Furthermore,
because transesophageal echocardiograms are argu-
ably one of the highest risk procedures for aero-
solizing COVID-19 transmission, those procedures
had some of the highest case reductions (80% in the
United States and 73% in non-US facilities), whereas
procedures posing lower risks of aerosolization, such
as computed tomography angiography (CTA) and
transthoracic echocardiography, had lower re-
ductions. Importantly, each of those practice changes
were encouraged and supported by several cardiac
imaging leaders. Statistically similar procedural re-
ductions occurred between U.S. and non-U.S. facil-
ities, strongly suggesting that advice provided from
expert consensus documents was heeded or that
medical decision makers came to very similar
common-sense conclusions about wise practices, or
both.

CHANGING PRACTICES

Disruptive forces often spurn and accelerate innova-
tion. In several clear ways, the challenges presented
by the COVID-19 pandemic have forced innovative
changes in cardiovascular procedures that will likely
affect society guidelines moving forward. In nuclear
cardiology laboratories, “stress first/stress only”
strategies have been advocated for several years as a
method of reducing radiation doses (7). With the
desire to increase social distancing and to limit time
and exposures for both patients and staff members in
medical facilities, that strategy has been embraced
with new vigor. Also, 2-day nuclear stress test pro-
tocols have usually been used to allow higher doses of
radioisotope in obese patients or to accommodate
physician availability. However, the protocol’s
benefit of social distancing outweighs the potential
scheduling inconvenience to patients during a
pandemic and has likewise been embraced. At Saint
Luke’s Mid America Heart Institute, staff have fol-
lowed suggestions for alternative testing during the
pandemic by, for example, frequently substituting CT
for transesophageal echocardiography for planning of
left atrial appendage occlusion procedures and to
clear the left atrial appendage prior to cardioversion
(1). If those modified strategies prove to be more
efficient and safer for patient care, the innovative
efforts brought on by the pandemic may prove
beneficial in advancing modern practices (8).

The practice pattern change documented by
INCAPS COVID were not only appropriate, they
should also be viewed as a clear victory for the sci-
entific community, with an active platform, physi-
cians have the ability to lead hospitals and
communities when faced with the challenges related
to this pandemic. Moving forward, we have the re-
sponsibility to remain active leaders as it will prove to
be instrumental with the re-opening efforts as the
pandemic continues to progress. These efforts can be
seen by multiple societies already issuing re-opening
guideline documents (9–11).

REASON FOR CONCERN: IMPACT ON

CARDIOVASCULAR CARE

Although we now have objective evidence for how
volumes of cardiovascular procedures have changed
during the early phase of the COVID-19 pandemic,
there are significant concerns about how those proce-
dural reductions may impact overall cardiovascular



FIGURE 1 Saint Luke’s Mid America Heart Institute’s experience With Non-Invasive Procedural Volume Over the Course of the Pandemic
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Non-Invasive Procedural Volumes per Month from 2019 to 2021 at Saint Luke’s Mid America Heart Institute

SPECT PET/CT CTA Coronary Calcium Scores CMR Treadmill

CMR ¼ cardiac magnetic resonance; CTA ¼ computed tomography angiogram; PET/CT ¼ positron emission tomography/computed tomog-

raphy; SPECT ¼ single-photon emission computed tomography.
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outcomes (2). The fear is that we have traded efforts to
contain the pandemic for losses in prevention of car-
diovascular disease, which is especially concerning
given the overall global burden of cardiovascular dis-
ease (1). Indeed, the next step in studying the effects of
the pandemic will involve research designed to eval-
uate the consequences of delayed cardiac procedures.
From INCAPS COVID, it is not known if after the early
pandemic lockdowns large numbers of patients had
long delays or never received diagnostic tests, car-
diovascular treatments, and preventive therapies, or
whether those procedures returned to the previous
baseline numbers relatively quickly. If the former is
the case, we anticipate seeing a large wave of cardio-
vascular illness in the coming months and years.

Experience from the present authors’ center shows
that, by following society recommendations and
guidance to return to practice, there was a dramatic
decrease in the number of all non-invasive procedural
studies at the peak of the pandemic, similar to that
described in INCAPS COVID (Figure 1). However, those
reductions in procedure volumes at the authors’
center were mostly short lived, with numbers
achieving and, in some cases, exceeding pre-
pandemic case volumes in just a couple of months.
In fact, the authors’ laboratory subsequently experi-
enced an increase in the number of cases per month
that underwent PET myocardial perfusion imaging
(MPI) compared to baseline, shifting many cases from
SPECT MPI as a more accurate test when exercise was
being avoided and taking advantage of a more rapid
protocol to facilitate social distancing, in compliance
with society recommendations (1,9). Also, as coronary
calcium scoring is believed to be the most elective
cardiovascular procedure, we have accordingly yet to
return to pre-pandemic volumes of this test.

Although the present data represent only 1 center’s
experience, we eagerly await the INCAPS COVID
follow-up study planned by the authors. If such
trends are consistent across multiple sites, we may
see that a recovery back to normal procedural vol-
umes over the course of a few months may mitigate
substantial adverse outcomes. Additionally, if the
widely implemented triage system worked, patients
who truly needed procedures should have found their
way to access.

The COVID-19 pandemic continues to be the single
greatest challenge faced by global health care systems
in the modern medical era. When guidance was
needed, cardiovascular society leaders came together
to present clear and consistent management recom-
mendations which were widely adopted by physi-
cians and hospitals around the world. Although we
are just beginning to understand the impact of the
procedural reductions that came as a result of these
recommendations, cardiovascular outcomes remain
an unknown value during pandemic management.
Nevertheless, ongoing studies of cardiovascular out-
comes will offer an important parallel perspective to
the effects of procedural volume changes and
together may tell a more complete story of the car-
diovascular health care delivery impacts of COVID-19.
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