

https://orcid.org/0000-0002-8060-4490
https://orcid.org/0000-0001-8058-383X
https://orcid.org/0000-0002-9752-784X
https://orcid.org/0000-0003-0029-6764
https://orcid.org/0000-0001-5250-8955
https://orcid.org/0000-0003-3647-0904
https://orcid.org/0000-0002-9666-7947
https://orcid.org/0000-0002-3289-1210
https://orcid.org/0000-0001-8533-7478
https://orcid.org/0000-0003-2412-8167
https://orcid.org/0000-0001-9060-2109
mailto:mgoyal@ucalgary.ca
https://mobile.twitter.com/MayankG0
https://mobile.twitter.com/PCimflova
https://mobile.twitter.com/rosevmcd
http://dx.doi.org/10.3174/ajnr.A7253

presents conflicting results regarding the safety and efficacy of EV@linical Case Scenarios
in patients with low NIHSS scores with large-vessel occlusion, anQverall, the survey comprised of 7 MeVO narrative cases (4 pri-
multiple randomized trials are presently underway (Endovascmary MeVOs and 3 secondary MeVOs) with@clinical case
ular Therapy for Low NIHSS Ischemic Strokes [ENDOLOW], vignettes each. Noncontrast head CT and/or digital subtraction
ClinicalTrials.gov identifier. NCT04167527; InExtremis/Minor angiography images were provided for each case. The accompa-
Stroke Therapy Evaluation [MOSTE], ClinicalTrials.gov identifier:nying clinical case vignettes provided patient age, profession,
NCTO03796468), which will hopefully provide a clearer picture ofmedical history, stroke severity and imaging details (ASPECTS),
the optimal treatment stratedy’ location of the occlusion, and, if relevant, CT perfusibased
At the same time, EVT for other underrepresented trial sub-core and penumbral volumes. For each combination of images
groups such as those with medium-vessel occlusions (MeVOs) éd clinical factors, participants were asked to state whether they
being discussed. MeVOs, defined as occlusions of the M2, M@ould treat the patient with EVT. One key piece of information
A2, A3, P2, or P3 segment with disabling defiéitSaccount for  was then changed in each subsequent case vignette (eg, age,
approximately 25%40% of all AIS:* Current recanalization rates stroke severity, ischemic core volume), to assess changes in
with intravenous alteplase range from 21% to 43%, with onlylecision-making based on these items. The current study was re-
approximately half of these patients achieving excellent outstricted to cases in which the patients in question had low NIHSS
come™? This result underscores the need for a more effectivescores ( 6). For detailed descriptions of all case-scenarios that
treatment strategy, with EVT being the most obvious choice.  were included in this study see the Online Supplemental Data.
In an effort to understand current clinician perspectives con-
cerning the management of MeVO stroke, a case-based surv8¥atistical Analysis
(MeVO-Finding Rationales and Objectifying New Targets forCase scenarios were subdivided into cases in which a profession
IntervEntional Revascularization in Stroke [MeVO-FRONTIERS])Was listed (ie, in which a person-relevant deficit that would sub-
was conducted. We sought to determine how the interplay oftantially impair the patient in his or her profession was present)
patient profession, physician and patient characteristics, and th@nd those without any information of this nature. Treatment
specific nature ofminor” deficits influences physiciarEVT deci-  decisions were binarized into immediate EVT yes/no, the latter
sion-making in MeVO stroke. including the options“no EVT’ and “EVT only if the patient
worsens. Participant baseline characteristics and response data
were analyzed using descriptive statistics, and group differences
MATERIALS AND METHODS in the willingness to endovascularly treat patients with mild
Survey Design MeVO strokes were assessed using ife test. Univariable

An  international online,. cross-se.ctional, anonymous - SUV€yeqression of the effect of a person-relevant deficit on EVT
(MeVO FRONTIERS) using Qualtricsvivw.qualtrics.comwas  gecision-making was performed, stratified by participant baseline

conducted among stroke physicians to understand their currentparacteristics (respondéstage and sex, years of experience,
treatment practice and endovascular decision-making in Algyersonal and center stroke-treatment volume per year, and hospi-
caused by MeVO. The survey consisted of 7 cases with clinicgl| setting and specialty) and clustered for participant and sce-
descriptions and illustrative images. The cases were subdivided intgio identity. To control for multiple testing, we performed
3-6 consecutive scenarios in which 1 key feature was changeg;pgroup interaction analyses for profession and each of the
Respondents were asked whether and how they would treat thespondent-variable subgroups. Risk ratios (RRs) derived from
described patient. The survey took approximately 30 minutes t‘Binary logistic regression are reportelvalues .05 were con-
complete, and participants were required to answer each questiQigered statistically significant. Only completed surveys were
before moving on‘forced responsg. Response data were obtained jncjyded in the analysis. Data analysis was performed in STATA
from November 12, 2020 to December 31, 2020. Approval by thgg 1 (StataCorp), and figures were created with Power BI

local research ethics board (The Conjoint Health Research Ethi‘l::?esktop 2016 and the Mapbox Visual plugin (Microsoft).
Board [CHREB] of the University of Calgary) was obtained. Data

used in the current study are available from the author on reasonaRE SULTS

ble request. Respondent Demographics

A total of 366 physicians (84.2% male) from 44 countries com-
Survey Participants pleted the survey. Most (170, 46.5%) were interventional neurora-
Approximately 1400 stroke physicians (neurologists, intervengiologists, followed by neurologists (97, 26.5%), neurosurgeons
tional neurologists and neuroradiologists, neurosurgeons, angsg 10.7%), interventional neurologists (36, 9.8%), interventional
other physicians directly involved in acute stroke care) from 44aqjologists (18, 4.9%), and other physicians involved in acute
countries were invited to participate in this Web-based surveystroke care (6, 1.6%). A total of 2562 responses were obtained for
There were no restrictions with regard to case volume, experige primary MeVO cases with low NIHSS scores. Detailed partic-

ence, or academic-versus-nonacademic centers. Before accesgiagt characteristics are listed in the Online Supplemental Data.
the case scenarios, physicians were asked to provide the following

personal data: age, sex, years of stroke-treatment experience, 8¥T in Low-NIHSS MeVO
nual personal and center stroke treatment volumes, geographkigure 1shows the main results of the study. In scenarios in
region, subspecialty, and hospital setting. which the occlusion-related deficit was relevant to the patent
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the rest of the world (comprising Africa,

PrOfeSSion No PrOfeSSion Asia and the Pacific, the Middle East,
Mentioned Mentioned and South and Latin America) were

more willing to treat patients with low

43% 59% NIHSS scores, regardless of the patEent

No EVT N EVT profession (716/1253, 57.1%, and 304/
0 644, 47.2%, respectively), compared
570/ with physicians working in North
0 ® o America (263/665, 39.6%). Indeed, the
Proceed s 2B 41 A) North American group was the only
. : ++ : +4 Proceed one still less likely to perform EVT in
with EVT ©06e od with EVT the presence of a patient-relevant deficit,

English Teacher 1 = 1464
Marathon Runner Piano Player
Truck Driver

with 44.5% (169/380) for EVT.

DISCUSSION
FIG 1.Willingness to perform immediate EVT in patients with NIHSE strathed by patients  |n this survey-based study, we found
x:ﬂ (;rlljltli-}(;gts-g;isbaeb(;lng cfiﬁlet; with respect to their professions versus patients with milfices that physicians were approximately
profession. 50% more willing to treat mild-deficit
MeVO strokes with EVT if the deficits
were personally disabling with respect
profession, respondents were more likely to perform immediat¢o a patients profession (56.9 versus 41.0%). Our results demon-
EVT (56.9% in favor of EVT, 833/1464) compared with thosestrate the importance of individual patient factors for EVT deci-
case vignettes in which no information regarding the pafient sion-making in AlS. The largest effect sizes were seen for female
profession was provided (41.0% in favor of EVT, 450/1098YRR participants, as well as those who were older than 60 years of age,
1.39,p, .001. more experienced in neurointervention Q0years), and having
a higher annual personal EVT case volumelQ0). The latter
Physician Factors Influencing EVT Decisions in Low-NIHSS findings are in some ways consistent: Physicians who are older,
MeVO more experienced, and regularly perform EVT are more familiar
Subgroup analyses of each variable revealed no significant intagith novel devices and techniques and are more likely to have
actions between profession and each of the respondent-variabé&icountered cases with low-NIHSS MeVO in their clinical prac-
subgroups on EVT decision-making (Online Supplementatice. As a result, they may be more confident in their skills with
Data); the presented results are, therefore, exploratory in natureespect to such cases. The fact that women were more likely to
In almost every subgroup of physician characteristics, the prespt for EVT in this particular population could be due to a num-
ence of a deficit relevant to the individisllivelihood led to a  ber of reasons: Female respondents comprised only 15% of the
significantly increased chance of proceeding with immediatgarticipant population, possibly inflating the results, and most
EVT (Online Supplemental Data). The most prominently influ- (72%) were from high-volume centers {00 EVTs/year). Thus,
encing factors appeared to be sex, age, experience, and persahelfemale participants may have also had more experience with
EVT treatment volume per year. Female participants were morsuch scenarios.
likely to choose immediate EVT (RR 1.68; 95% ClI, 1.32.09; The results of this survey highlight the interplay of factors
P, .001), as were those older than 60years of age4RB1; currently relevant to stroke-treatment decision-making. While
95% CI, 1.232.10;P, .001). Physicians at either end of the a previous study demonstrated the willingness of physicians to
spectrum with respect to years of experience were the mogiursue EVT in patients with low-NIHSS strokes due to large-
likely to selectimmediate EVT for patients with a described provessel occlusiol?, the consensus becomes more vague for
fession (65 years of experience: RR1.49; 95% Cl, 1.19.86; MeVOs. Providing clarity for this patient subgroup is important
P, .001;. 20years of experience: RR 1.60; 95% CI, 1.24 for several reasons: AIS due to primary MeVO is commonly
2.06;P, .001). Annual stroke-treatment volume also played aassumed to be milder than cases due to large-vessel occldsion.
role, particularly for participants performing 100 procedures Furthermore, MeVOs tend to result in a more heterogeneous
per year (RR%41.63; 95% Cl, 1.22.17;P, .001). clinical presentatiort* At the same time, the current rates of
Within the no EVT responses, most physicians chose no EVEXxcellent outcome after best medical management in AIS due to
rather than performing EVT only if the patient worsens, irrespec-M2 and M3 occlusions are moderate, ranging from 21% to
tive of the presence of a patient-relevant deficit (54.6% verstgs%: >’

45.4%pPY,.57). Finally, not all low NIHSS scores are equal, with varying out-
comes observed for such AlS patient grofigsstudy that looked

Regional Factors Influencing EVT Decisions in Low-NIHSS at differences in outcome between 2 syndromic low-NIHSS

MeVO patient collectives (level of consciousness and language versus

EVT decision rates differed significantly by the respondeg¢®-  right motor function) found that those in the latter category had
graphic location [Fig 2. In general, participants from Europe and lower morbidity and mortality rates, suggesting that identical
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FIG 2.Geographic differences in the decision to proceed with immediate EVT,f&daby patients with mild-yet-disabling €leits with

respect to their professions versus patients with mildiciés without a described profession. In North America, physicians would have treated
patients with low NIHSS scores and personally disablifigitden 44.5% (169/380) of cases, in contrast to 33% (94/285) of cases for which infor-
mation regarding a profession was not provided. In Europe and the rest of the world (comprising Africa, Asia anfichth@adiddle East,

and South and Latin America), the practitioners were in favor of immediate EVT in 64.8% (464/716) and 54.3% (200/368) in patients with a per-
sonally relevant deit, respectively, compared with 46.9% (252/537) and 37.7% (104/276), respectively, of scenarios in which a personally dis-
abling déicit was not mentioned.

NIHSS scores at presentation may still translate to very differerBecause there is no international registry of stroke physicians or
patient prognose¥ These findings are important from a trial interventionalists, participant enrollment was based on institutional
perspective because the inclusion of patients with low NIHS8&etworks and co-operations. The participant sample may therefore
scores has the potential for biased interpretation “cherry-  not be representative of the entire stroke community. In addition,
picking’ of results. while survey responses reflect participaetsitudes, they are not
Taken together, the results of the current survey and the aboveecessarily equivalent to the decision-making processes of routine
studies point toward a need for a case-by-case risk-benefit analglinical practice. Finally, participants were provided with radiologic

sis for low-NIHSS MeVO cases. images for each case, with anatomic details that are not generaliz-
able to all occlusions of a particular vessel segment. Despite these
Limitations limitations, we believe that this study provides important insight

A major limitation of this study comes from the construction of the into physician decision-making for EVT in MeVO strokes with
case scenarios. Their design to best reflect the real-world situati¢hild neurologic deficits.

introduces some inherent confounding factors. For example, we

could not examine the effects of patient-specific factors, such as a
on the decision to treat because all the patients with low NIHS
scores were younger (younger than 65 years of age). Furthermo*@,this survey, the presence of a patient-relevant deficit in low-
the occlusion sites were specifically selected to have an impact DHHSS AlS due to MeVO had a significant impact on physicians
the patient profession. Although the effect of scenario characterifl€cision-making in favor of immediate EVT, highlighting the im-
tics on EVT decision-making was not analyzed in this study, particPortance of not only guideline recommendations but also
ipants may have been more willing to perform EVT for OCC|usionspatient-specificfactors for the current stroke community.

of the M2 segment as opposed to those of the A3 segment, for

example. We were also unable to perform a direct comparison hCKNOWLEDGMENTS

scenarios with and without information regarding professionThe authors acknowledge the survey participants for their
because other features of the vignette were simultaneously changewested time and effort.
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