Ischemic stroke

» Additional material is
published online only. To view,
please visit the journal online
(http://dx.doi.org/10.1136/
neurintsurg-2020-016946).

For numbered affiliations see
end of article.

Correspondence to

Dr Sami Al Kasab, Neurosurgery,
Medical University of South
Carolina, Charleston, SC 29425,
USA; alkasab@musc.edu

SAK and EA are joint first
authors.

Received 6 October 2020
Revised 11 December 2020
Accepted 12 December 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2021. No
commercial re-use. See rights
and permissions. Published
by BMJ.

To cite: Al Kasab S,
Almallouhi E, Alawieh A,

et al. J Neurolntervent Surg
Epub ahead of print: [please
include Day Month Year].

Original research

Alarming downtrend in mechanical thrombectomy
rates in African American patients during the
COVID-19 pandemic-Insights from STAR

Sami Al Kasab

Kyle M Fargen,® Adam S Arthur
Jonathan A Grossberg

"% Eyad Almallouhi,"* Ali Alawieh
Ahmad Sweid,> Robert M Starke,® Vasu Saini

3% pascal Jabbour @ °

® Stacey Q Wolfe @’

219 Nitin Goyal,'® Abhi Pandhi,"" Ilko Maier @,
.3 Brian M Howard

1> Stavropoula | Tjoumakaris @,

Ansaar Rai,"® Min S Park,'” Justin R Mascitelli,"® Marios N Psychogios, "

Alejandro M Spiotta’

ABSTRACT

Background The coronavirus disease (COVID-19)
pandemic has affected stroke care globally. In this study,
we aim to evaluate the impact of the current pandemic
on racial disparities among stroke patients receiving
mechanical thrombectomy (MT).

Methods We used the prospectively collected data

in the Stroke Thrombectomy and Aneurysm Registry
from 12 thrombectomy-capable stroke centers in the

US and Europe. We included acute stroke patients who
underwent MT between January 2017 and May 2020.
We compared baseline features, vascular risk factors,
location of occlusion, procedural metrics, complications,
and discharge outcomes between patients presenting
before (before February 2020) and those who presented
during the pandemic (February to May 2020).

Results We identified 2083 stroke patients: of those
235 (11.3%) underwent MT during the COVID-19
pandemic. Compared with pre-pandemic, stroke patients
who received MT during the pandemic had longer
procedure duration (44 vs 38 min, P=0.006), longer
length of hospitalization (6 vs 4 days, P<0.001), and
higher in-hospital mortality (18.7% vs 11%, P<0.001).
Importantly, there was a lower number of African
American patients undergoing MT during the COVID-19
pandemic (609 (32.9%) vs 56 (23.8%); P=0.004).
Conclusion The COVID-19 pandemic has affected the
care process for stroke patients receiving MT globally.
There is a significant decline in the number of African
American patients receiving MT, which mandates further
investigation.

INTRODUCTION

The Coronavirus disease of 2019 (COVID-19)
pandemic has affected all aspects of medical care
for various conditions." Several studies reported a
potential relationship between COVID-19 infection
and ischemic stroke secondary to large vessel occlu-
sion (LVO).?? Importantly, recent studies reported
a significant decline in the number of patients
presenting with acute stroke, raising concerns that

Evidence from recently published studies suggested
that this decline disproportionately affects African
American (AA) patients, widening the already
existed racial disparity in stroke care.® In this study,
we aimed to investigate the impact of the COVID-19
pandemic on the racial disparities related to MT.

METHODS

Patient population and collected variables
Prospectively collected data from 12 thrombectomy-
capable stroke centers included in the Stroke
Thrombectomy and Aneurysm Registry (STAR)
collaboration was interrogated to identify stroke
patients who received mechanical thrombectomy
(MT) between January 2017 and May 2020.
Eleven of the included centers are located in the
United States and one in Germany. Patients who
presented before February 2020 were consid-
ered pre-COVID-19 pandemic and patients who
presented after February 2020 were considered
during the COVID-19 pandemic. We compared
baseline demographics, procedural metrics, and
outcomes between patients undergoing MT before
and during the pandemic. Approval from the Insti-
tutional Review Board at the Medical University of
South Carolina was obtained, and no consent was
needed per the institutional policy.

Statistical analysis

We used univariate analysis to report patient demo-
graphic and clinical characteristics using median
and IQR for continuous variables and percent-
ages for categorical variables. Characteristics of
groups were compared using the Mann—Whitney
U test, and chi-square as appropriate. To assess for
the relationship between the rate of AA (or Black
Europeans of African ancestry) patients receiving
MT and COVID-19 pandemic controlling for the
center of presentation, we used the Cochran Mantel
Haenszel test. An alpha level of 0.05 was used as
the level of statistical significance. The analysis was
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RESULTS

Table 1 Characteristics, procedural metrics, and outcomes of stroke . \ L.
Patients' characteristics

patients receiving mechanical thrombectomy before and during the

COVID-19 pandemic A total of 2083 stroke patients were included in this study, 1848
(88.7%) underwent MT before the COVID-19 pandemic and
;ngemn?: ;ﬁm‘é ;';:?emn?: ;?f:x 235 (11.3%) during the COVID-19 pandemic. The median
COVID-19 pandemic  COVID-19 pandemic age was 69 (IQR 58-79) years, admission National Institure of
(n=235) (n=1848) P- value* Health Stroke Scale (NIHSS) 16 (10-21), and Alberta Stroke
Age, median (IQR) 71 (59-79) 69 (58-79) 0.058 Program Eartly CT Score (ASPECTS) 9 (IQR 7-10). Online
Females, n (%) 113 (48.1%) 901 (48.8%) 0.846 supplemental table I summarizes baseline features and clinical
Racial/ethnic distribution: 0.01 outcomes. The racial/ethnic distribution of the included patients
White,n (%) 146 (62.1%) 1047 (56.7%) was as follows: 1197 (57.8%) white, 665 (31.9%) AA, 215
(10.3%) Hispanic, and six (0.3%) others.
African American, n (%) 56 (23.8%) 609 (32.9%)
Hispanic, n (%) 31 (13.2%) 188 (10.2%)
Others, n (%) 2 (0.9%) 4(0.2%) Before vs. during the COVID-19 pandemic
Admission NIHSS, median (IQR) 16 (10-21) 16 (10-21) 0.898 Table 1 summarizes the comparison between stroke patients who
e pem— p— 0.968 underwent MT before vs during the COVID-19 pandemic. Five
. (2.1%) of the MT patients during the pandemic were positive for
ASPECTS, median (IQR)t 9(7-10) 9(7-10) 0.225

COVID-19 polymerase chain reaction (PCR) in nasopharyngeal
Posterior circulation occlusion, 21 (8.9%) 195 (10.6%) 0.444 swap. Significant differences in patients undergoing MT during

n ) o the COVID-19 pandemic include: longer procedure duration (44
fm’:f:;;j‘g:jg;%g;}'" n 343 202-576) 288 (178-57) 0.065 vs 38 min, P=0.006), longer length of hospitalization (6 vs 4,
P —— 20) 021 P<0.001), lower discharge mRS (4 vs 3, P=0.015), and higher

' ’ in-hospital mortality (18.7% vs 11%, P<0.001), compared with
mTICI 22 b, n (%) 196 (83.4%) 1588 (85.9%) 0.228

patients who underwent MT before the pandemic. While the
Procedure duration in minutes, 44 (25-73) 38 (21-63) 0.006 difference between the symptom onset to groin time was not

dian (IQR e epe . . .

L significant in the overall population (P=0.065) and in non-AA
Procedure complications, n (%) 20 (8.5%) 163 (8.8%) 0.874 patients (P=0.278), AA patients had longer onset to groin time
SICH, n (%) 15 (6.4%) 108 (5.8%) 0.741 during the COVID-19 pandemic (362 vs 275 min, P=0.047). In
Length of hospitalization in days, 6 (3-10) 4(2-5) <0.001 addition, the percentage of AA patients who underwent MT in
median (IQR) the included centers decreased from 609/1848 (32.9%) before the
DC mRS, median (IQR) 4(2-5) 3(2-4) 0.015 COVID-19 pandemic to 56/235 (23.8%) during the COVID-19
mRS 0-2 on discharge, n (%) 77 (32.8%) 637 (34.5%) 0.604 pandemic (P=0.004). No interaction was noted between the
I nospitall mortaitty i ) 44.(18.7%) 203 (1%) <0.001 percentage of AA patients receiving thrombectomy and the
*Calculated using chi-square test for categorical variables and Mann-Whitney U test for the centers that performed the thrombectomy befOI:e and.aft.er:' the
continuous variables. COVID-19 pandemic (P=0.192). No other statistically significant
tOnly for patients with anterior circulation occlusion. diff di h hniciti Fi 1 sh

ASPECTS, Alberta Stroke Program Early CT score; COVID-19, coronavirus disease of 2019; IQR, 1rrerences were noted in other races/et nicities. igure shows
interquartile range; IV-tPA, intravenous tissue plasminogen activator; LKN, last known normal; mRS, the trend in the rate of AA patients receiving mechanical throm-

modified Rankin Scale; mTICI, modified Thrombolysis in Cerebral Infarction; NIHSS, National Institute of

Health Stroke Scale; sICH, symptomatic intracerebral hematoma. bectomy durlng the study period. Online supplemental tables 1T

and IIT show the comparison between AA and non-AA thrombec-
tomy patients before and during the COVID-19 pandemic.
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Figure 1  The trend in the rate of African American patients receiving mechanical thrombectomy during the study period.
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DISCUSSION

In this multicenter, international study, we evaluated the proce-
dural metrics and outcomes of MT patients presenting during the
COVID-19 pandemic compared with patients presenting during
the 3 prior years. We have found that patients who presented
during the pandemic required a longer procedure time and had
a higher rate of mortality. While only 2.1% of these patients
were positive for COVID-19 PCR, these findings likely reflect
the effect of COVID-19 precautions and the changes in health-
care workflow protocols.

Additional significant findings from our analyses included a
reduction in the number of AA patients undergoing MT, which
is highly alarming because racial disparities in cerebrovascular
diseases care already exist. AA patients have higher vascular
risk factors, and experience higher stroke-related in-hospital
mortality.” Also, studies have shown that AA/Hispanic patients
are more likely to have received aneurysm treatment following
a subarachnoid hemorrhage rather than getting treatment in the
early stages for unruptured aneurysm.®

The reduction in the number of AA patients receiving MT
during the COVID-19 pandemic threatens to widen the gap in
racial disparities given that most patients with emergent LVO
would suffer from significant long-term disability if they do not
receive treatment.”™" A recent study evaluating racial dispari-
ties among patients evaluated over a large telestroke network
reported a significant drop among AA patients with acute isch-
emic stroke.® The overall drop in the number of AA patients
presenting with acute stroke is a likely reason that there is a drop
in the number of AA patients receiving MT. It remains unclear
the reasons behind this drop. However, studies have shown that
AA patients have a higher incidence of COVID-19 infection
and increased mortality!* '* which could be the reason why AA
patients are reluctant to seek medical attention over concerns for
safety due to fear of acquiring COVID-19.

Interestingly, there was an increase in the symptom onset to
groin time in AA, but not non-AA patients which may also reflect
the abundance of caution from presenting to hospitals during the
early COVID-19 pandemic. A similar delay in care in all stroke
patients during the COVID-19 pandemic was reported recently
by Schirmer et al.'* One of the proposed causes for this delay is
the changes in stroke triage protocols during the pandemic."’

Our study has a few limitations. First, our study is limited by
its observational nature. Also, our study does not provide infor-
mation related to the relationship between COVID-19 infection
and emergent LVO. However, our study provides multicentric,
early observations stroke centers in different regions.

CONCLUSION

Stroke patients receiving MT during the COVID-19 pandemic
had a longer procedure duration and a higher mortality rate
compared with patients presenting before the pandemic. Also,
there is a decline in the number of AA patients receiving MT
during the pandemic, which demonstrates the need for more
work in the public health domain to educate patients with the
importance of prompt medical evaluation for all those suffering
from stroke symptoms.

Author affiliations

1Neurosurgery, Medical University of South Carolina, Charleston, SC, USA
“Neurology, Medical University of South Carolina, Charleston, SC, USA
3Neurosurgery, Emory University, Atlanta, GA, USA

*Microbiology and Immunology, Medical University of South Carolina, Charleston,
SC, USA

*Neurological Surgery, Thomas Jefferson University Hospital, Philadelphia, PA, USA
6Neurological Surgery, University of Miami Miller School of Medicine, Miami, FL, USA

7Neurosurgery, Wake Forest School of Medicine, Winston-Salem, NC, USA
ENeurosurgery, Wake Forest University, Winston-Salem, NC, USA

°Neurosurgery, Semmes-Murphey Neurologic and Spine Institute, Memphis,
Tennessee, USA

10Neurosurgery, University of Tennessee Health Science Center, Memphis, Tennessee,
USA

""Neurology, University of Tennessee Health Science Center College of Medicine,
Memphis, Tennessee, USA

"2Neurology, University Medicine Goettingen, Goettingen, NS, Germany
"Neurosurgery and Radiology, Emory University School of Medicine, Atlanta,
Georgia, USA

"Neurosurgery, Emory University School of Medicine, Atlanta, Georgia, USA
"Radiology and Imaging Sciences, Emory University School of Medicine, Atlanta,
Georgia, USA

"®Radiology, West Virginia University Hospitals, Morgantown, West Virginia, USA
""Neurosurgery, Barrow Neurological Institute, Phoenix, Arizona, USA
"Neurosurgery, University of Texas Health Science Center at San Antonio, San
Antonio, Texas, USA

"Department of Neuroradiology, Clinic of Radiology and Nuclear Medicine,
University Hospital Basel, Basel, Switzerland

Twitter Sami Al Kasab @samialkasab, Pascal Jabbour @PascallabbourMD, Ahmad
Sweid @AhmadSweidMD, Robert M Starke @Starke_neurosurgery, Adam S Arthur

@AdamArthurMD, Abhi Pandhi @abhipandhi, Brian M Howard @BrianHoward_MD
and Alejandro M Spiotta @alex_spiotta

Collaborators STAR collaborators: Dileep R Yavagal, MD; Eric C Peterson, MD; Alex
Brehm, MD; Patrick A Brown, MD; M. Reid Gooch, MD; Nabeel Herial, MD; Dr. med.
Jan Liman; Daniel Alan Hoit MD MPH; Violiza Inoa-Acosta MD; Christopher Nickele
MD; Lucas Elijovich MD; Michael Cawley, MD; Gustavo Pradilla, MD

Contributors All authors have: provided a substantial contribution to the
conception and design of the studies and/or the acquisition and/or the analysis
of the data and/or the interpretation of the data. They have drafted the work or
revised it for significant intellectual content and approved the final version of the
manuscript. They agree to be accountable for all aspects of the work, fincluding its
accuracy and integrity

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial, or not-for-profit sectors.

Competing interests PJ: consultant-Medtronics, Microvention. RMS: consulting
and teaching agreements with Penumbra, Abbott, Medtronic, InNeuroCo, and
Cerenovus. ASA: consultant—Balt, Johnson and Johnson, Leica, Medtronic,
Microvention, Penumbra, Scientia, Siemens, and Stryker; research support—
Cerenovus, Microvention, Penumbra, and Siemens; and shareholder—Bendit,
Cerebrotech, Endostream, Magneto, Marblehead, Neurogami, Serenity, Synchron,
Triad Medical, Vascular Simulations. AR: consulting agreement with Stryker,
Cerenovus, and Microvention. MNP: travel grants/honoraria—Phenox, Stryker,
Siemens. AMS: consultant—Penumbra, Microvention, and Pulsar Vascular; travel
grants/honoraria—Penumbra, Pulsar Vascular, Microvention, Stryker.

Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. Data
are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). It

has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have
been peer-reviewed. Any opinions or recommendations discussed are solely those
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

This article is made freely available for use in accordance with BMJ's website

terms and conditions for the duration of the covid-19 pandemic or until otherwise
determined by BMJ. You may use, download and print the article for any lawful,
non-commercial purpose (including text and data mining) provided that all copyright
notices and trade marks are retained.

ORCID iDs

Sami Al Kasab http://orcid.org/0000-0001-8909-9761
Ali Alawieh http://orcid.org/0000-0003-2601-8850
Pascal Jabbour http://orcid.org/0000-0002-1544-4910
Vasu Saini http://orcid.org/0000-0002-6796-5881
Stacey Q Wolfe http://orcid.org/0000-0001-7603-2728
Adam S Arthur http://orcid.org/0000-0002-1536-1613

Al Kasab S, et al. / Neurolntervent Surg 2021,0:1-4. doi:10.1136/neurintsurg-2020-016946


https://twitter.com/samialkasab
https://twitter.com/PascalJabbourMD
https://twitter.com/AhmadSweidMD
https://twitter.com/Starke_neurosurgery
https://twitter.com/AdamArthurMD
https://twitter.com/abhipandhi
https://twitter.com/BrianHoward_MD
https://twitter.com/alex_spiotta
http://orcid.org/0000-0001-8909-9761
http://orcid.org/0000-0003-2601-8850
http://orcid.org/0000-0002-1544-4910
http://orcid.org/0000-0002-6796-5881
http://orcid.org/0000-0001-7603-2728
http://orcid.org/0000-0002-1536-1613

Ischemic stroke

Ilko Maier http://orcid.org/0000-0001-6988-8878 7 Cruz-Flores S, Rabinstein A, Biller J, et a/. Racial-ethnic disparities in stroke care: the

Jonathan A Grossberg http://orcid.org/0000-0002-1152-8826 American experience: a statement for healthcare professionals from the American

Brian M Howard http://orcid.org/0000-0001-9134-0817 Heart Association/American Stroke Association. Stroke 2011;42:2091-116.

Stavropoula | Tjoumakaris http://orcid.org/0000-0002-1054-9414 8 Rinaldo L, Rabinstein AA, Cloft HJ, et al. Racial and economic disparities in the
access to treatment of unruptured intracranial aneurysms are persistent problems. J
Neurointerv Surg 2019;11:833-6.

REFERENCES 9 Tabb LP, Ortiz A, Judd S, et al. Exploring the spatial patterning in racial differences

1 Blumenthal D, Fowler EJ, Abrams M, et al. Covid-19 — implications for the health care in cardiovascular health between blacks and whites across the United States: the
system. N Engl J Med 2020;383:1483-8. REGARDS study. / Am Heart Assoc 2020,9:¢016556.

2 Majidi S, Fifi JT, Ladner TR, et al. Emergent large vessel occlusion stroke during New 10 Ajinkya S, Almallouhi E, Turner N, et al. Racial/ethnic disparities in acute ischemic
York City's COVID-19 outbreak: clinical characteristics and paraclinical findings. Stroke stroke treatment within a telestroke network. Telemed J E Health 2020;26:1221-5.
2020:51:2656-63. 11 Goyal M, Menon BK, van Zwam WH, et al. Endovascular thrombectomy after

3 Oxley TJ, Mocco J, Majidi S, et al. Large-vessel stroke as a presenting feature of large-vessel ischaemic stroke: a meta-analysis of individual patient data from five
Covid-19 in the young. N Engl J Med 2020;382:e60. randomised trials. Lancet 2016;387:1723-31.

4 Jasne AS, Chojecka P, Maran |, et a/. Stroke code presentations, interventions, and 12 Yancy CW. COVID-19 and African Americans. JAMA 2020;323:1891-2.
outcomes before and during the COVID-19 pandemic. Stroke 2020;51:2664-73. 13 Reyes CHN, Gutowski C. Chicago's coronavirus disparity: black Chicagoans are dying

5 Nguyen-Huynh MN, Tang XN, Vinson DR, et al. Acute stroke presentation, care, at nearly six times the rate of white residents, data show. Chicago Tribune, 2020.
and outcomes in community hospitals in northern California during the COVID-19 14 Schirmer CM, Ringer AJ, Arthur AS, et al. Delayed presentation of acute ischemic
pandemic. Stroke 2020;51:2918-24. strokes during the COVID-19 crisis. / Neurointerv Surg 2020;12:639-42.

6 Cummings C, Almallouhi E, Al Kasab S, et a/. Blacks are less likely to present with 15 AlKasab S, Almallouhi E, Alawieh A, et al. International experience of mechanical
strokes during the COVID-19 pandemic: observations from the buckle of the stroke thrombectomy during the COVID-19 pandemic: insights from StAR and ENRG. J
belt. Stroke 2020;51:3107-11. Neurointerv Surg 2020;12:1039-44.

4 Al Kasab S, et al. / Neurolntervent Surg 2021;0:1-4. doi:10.1136/neurintsurg-2020-016946


http://orcid.org/0000-0001-6988-8878
http://orcid.org/0000-0002-1152-8826
http://orcid.org/0000-0001-9134-0817
http://orcid.org/0000-0002-1054-9414
http://dx.doi.org/10.1056/NEJMsb2021088
http://dx.doi.org/10.1161/STROKEAHA.120.030397
http://dx.doi.org/10.1056/NEJMc2009787
http://dx.doi.org/10.1161/STR.0000000000000347
http://dx.doi.org/10.1161/STROKEAHA.120.031099
http://dx.doi.org/10.1161/STROKEAHA.120.031121
http://dx.doi.org/10.1161/STR.0b013e3182213e24
http://dx.doi.org/10.1136/neurintsurg-2018-014626
http://dx.doi.org/10.1136/neurintsurg-2018-014626
http://dx.doi.org/10.1161/JAHA.120.016556
http://dx.doi.org/10.1089/tmj.2019.0127
http://dx.doi.org/10.1016/S0140-6736(16)00163-X
http://dx.doi.org/10.1001/jama.2020.6548
http://dx.doi.org/10.1136/neurintsurg-2020-016299
http://dx.doi.org/10.1136/neurintsurg-2020-016671
http://dx.doi.org/10.1136/neurintsurg-2020-016671

	Alarming downtrend in mechanical thrombectomy rates in African American patients during the COVID-19 pandemic-­Insights from STAR
	Abstract
	Introduction
	Methods
	Patient population and collected variables
	Statistical analysis

	Results
	Patients' characteristics
	Before vs. during the COVID-19 pandemic

	Discussion
	Conclusion
	References


