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Coronavirus Disease 2019 (COVID-19) has had an unprecedented
impact on healthcare systems both globally and in the United
States. To avoid unnecessary exposure to the staff, and to preserve
limited resources, the Center for Disease Control recommended
that institutions suspend elective medical procedures. As such,
many structural heart procedures (SHP) were placed on hold
throughout most healthcare systems. What constitutes an elective
cardiac procedure, however, is not clearly defined. Moreover,
COVID-19-associated delays in delivery of care have anecdotally
been associated with adverse outcomes.! For example, delays in
Transcatheter Aortic Valve Replacement (TAVR) have been asso-
ciated with increased mortality in patients with severe aortic ste-
nosis (AS).” Of all the structural heart interventions, TAVR
represents the greatest number of interventions performed.

The extent of reduction in structural procedures due to the
COVID-19 pandemic is unknown; however, its effect on ST-
Elevation Myocardial Infarction (STEMI) volumes has been
reported,” with significant drops shown throughout the U.S.
The assumption has been that parallel declines in SHP volumes
would also occur. To evaluate for any potential drop in SHP
volumes in the COVID-19 era, we quantified TAVR, MitraClip,
and Watchman procedures from January 1, 2019, to April 30,
2020. Monthly data were collected from nine centers spread
geographically across the United States: 1 — Delray Medical
Center, Delray Beach, FL; 2 - Beaumont Hospital Royal Oak,
Royal Oak, MI; 3 - Johns Hopkins University, Baltimore, MD;
4 - Abrazo Arizona Heart Hospital, Phoenix, AZ; 5 - UT
Southwestern Medical Center, Dallas, TX; 6 - Dallas VA
Medical Center, Dallas, TX; 7 - WellSpan York Hospital, York,
PA; 8 - Shelby Baptist Medical Center, Alabaster, AL; 9 — The
Christ Hospital, Cincinnati, OH (Figure la). As previously
demonstrated for the evaluation of STEMIs," we used March 1,
2020 as the beginning of the COVID-19 period, based on the

social distancing recommendations set by the federal govern-
ment. Similarly, the pre-COVID-19 period was established as the
time frame between January 1, 2019 and February 29, 2020. The
study was approved by the MetroWest Medical Center institu-
tional review board. As the data collected was anonymized from
multiple centers, informed consent was waived.

Of the SHPs included in this analysis, 52% were TAVRs.
There was a relative reduction of 58% (95% confidence inter-
val 0.4-0.7, p < 0.001) in SHPs during the COVID-19 era. An
interrupted time series analysis was performed using a quasi-
Poisson model. A level-and-slope model was chosen, with the
change-in-slope parametrized as an interaction between time
and onset of COVID-19. Adjustment for seasonality was done
through a Fourier term. COVID-19 period (March 1-) was
strongly associated with a significant decline in structural
heart cases (Figure 1¢; p < 0.001). The most common reason
cited for TAVR or MitraClip performed during the COVID-
19 period was refractory heart failure (Figure 1b).

These results should be examined against the backdrop of an
exponential and consistent yearly rise in transcatheter structural
procedures over the last several years. Although CDC guidelines on
elective procedures could largely explain these findings, concerns
for healthcare-associated COVID-19 may have also led to the
avoidance of medical care by patients. Complications arising
from delayed care in cardiac patients, especially those with heart
failure, have been speculated.” Heart failure is one of the most
common manifestations of structural heart disease (e.g. AS and
mitral regurgitation).” Moreover, patients with untreated sympto-
matic AS are at an increased risk of sudden death. The true impact
of this decline on patient outcomes will require future investigation.
An ongoing multicenter registry of patients is examining the
impact of such delays on clinical outcomes of patients with struc-
tural heart disease during this period.

CONTACT Hamza A. Lodhi @ hlodhi@health.fau.edu @ Department of Internal Medicine, Florida Atlantic University, Boca Raton, FL 33431-0992, USA.

© 2020 Cardiovascular Research Foundation


http://orcid.org/0000-0001-9127-6130
http://orcid.org/0000-0003-3987-4090
https://crossmark.crossref.org/dialog/?doi=10.1080/24748706.2020.1836436&domain=pdf&date_stamp=2021-02-03

98 H. KHALILI ET AL.: RESEARCH CORRESPONDENCE

STRUCTURAL HEART

Indications of SHPs

m Refractory
heart failure

B Syncope
Refractory
angina
Others
A. A
Structural Heart Procedure Trend (2019-2020)
400
—— Seasonally Adjusted
- - De-seasonalized Trend
300
(7}
Q
(72}
©
(&)
ks
2 200
€
=
a
IS
3
=
100
C e Gl &) Q Sl J g S S S S &) S S ©
529\ Qé’\ &«\ v‘?o &\\\ 500»\ O @Q\ %é:\ O&\ é"\ o@(}« @{9 Q??‘L &(19 \rQJ

Months

Figure 1. a. Location of participating sites for the study. b. Distribution of indications for the structural heart procedures (SHPs) in COVID-19 era. c. Seasonal adjusted

representation of decline in SHPs.

Acknowledgments References

The authors thank The American Society of Consultant Pharmacists for 1.

the permission to use the COVID-19 heat map.

2.
ORCID
Hamza A. Lodhi () http://orcid.org/0000-0001-9127-6130
Satya S. Shreenivas (&) http://orcid.org/0000-0003-3987-4090
3
Funding
The authors have no funding to report. 4.
5

Disclosure statement

No potential conflict of interest was reported by the authors.

Rosenbaum L. The untold toll - the pandemic’s effects on patients
without Covid-19. N Engl ] Med. 2020;382(24):2368-2371.
doi:10.1056/NEJMms2009984.

Wijeysundera HC, Wong WWL, Bennell MC, et al. Impact of wait
times on the effectiveness of transcatheter aortic valve replace-
ment in severe aortic valve disease: a discrete event simulation
model. Can ] Cardiol. 2014;30(10):1162-1169. doi:10.1016/j.
cjca.2014.03.009.

. Garcia S, Albaghdadi MS, Meraj PM, et al. Reduction in ST-segment

elevation cardiac catheterization laboratory activations in the United
States during COVID-19 pandemic. ] Am Coll Cardiol. 2020;75
(22):2871-2872. doi:10.1016/j.jacc.2020.04.011.

Reza N, DeFilippis EM, Jessup M. Secondary impact of the COVID-19
pandemic on patients with heart failure. Circ Heart Fail. 2020;13(5):
€007219. doi:10.1161/CIRCHEARTFAILURE.120.007219.

. Spitzer E, Hahn RT, Pibarot P, et al. Aortic stenosis and heart failure:

disease ascertainment and statistical considerations for clinical trials.
Card Fail Rev. 2019;5(2):99-105. d0i:10.15420/cfr.2018.41.2.


https://doi.org/10.1056/NEJMms2009984
https://doi.org/10.1016/j.cjca.2014.03.009
https://doi.org/10.1016/j.cjca.2014.03.009
https://doi.org/10.1016/j.jacc.2020.04.011
https://doi.org/10.1161/CIRCHEARTFAILURE.120.007219
https://doi.org/10.15420/cfr.2018.41.2

