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INTRODUCTION

The benefit of mechanical thrombectomy
for stroke associated with anterior circulation
large vessel occlusion (LVO) is well established
and among the most effective treatments
in medicine." Stroke associated with basilar
artery occlusion (BAO) was not included in
the seminal thrombectomy randomised clin-
ical trials (RCTs). BAO accounts for 1% of the
ischaemic strokes and 5%-10% of the LVO,
but 70%-80% of BAO victims evolve to death
or full dependence.2 ® The terminal nature of
the brainstem and thalamic circulations may
predispose to such dismal outcomes.

Only two RCT designed to assess the efficacy
of early (<6-8hours since symptoms onset)
thrombectomy for BAO treatment, the BEST
and BASICS trials.”* Given the prior evidence
for thrombectomy benefit for anterior circu-
lation stroke is well settled; BAO stroke shares
a similar physiopathology with very poor prog-
nosis; the two available BAO trials had limited
sample sizes but large absolute differences on
the functional outcomes; we propose that an
aggregated analysis of the BEST and BASICS
trials should be performed under a Bayesian
approach.

METHODS

Thrombectomy RCTs designed for the enroll-
ment of BAO-associated stroke patients were
eligible for inclusion. The only exclusion crite-
rion was the endovascular intervention time
window: only early (6-8 hours) thrombectomy
was considered. The MEDLINE and EMBASE
databases were searched for articles in any
language inception to October 2020. The
descriptors ((basilar) OR (vertebrobasilar))
AND (stroke) AND (thrombectomy) were
used within the filter ‘RCT’. The Clinical-
Trials.gov database was also searched.

A Bayesian random-effects meta-analysis
was modelled with a prior choice of p
effect parameter based on the results of the
HERMES collaboration, in which throm-
bectomy was associated with a higher odd
of modified Rankin Score (mRS) 0-3 at 90
days (OR 2.25, 95% CI 1.80 to 2.82).' Thus, a
Gaussian prior with mean 0.811 (2.25 in the
logarithmic OR scale) and SD 0.414 (percen-
tile 2.5 corresponding to the null effect, since
a prior hypothesis of a thrombectomy dele-
terious effect was highly unlikely) was appro-
priate (online supplemental figure 1). A
conservative prior distribution was chosen for
the heterogeneity parameter T (half-Normal,
scale 0.5).” The code (R language, bayesmeta
2.5) and data are available on request to the
authors. The PRISMA guidelines was followed.

RESULTS

The initial search strategy yielded 43 studies
(plus the BASICS trial preliminary results
retrieved from the European Stroke Organ-
isation/World Stroke Organisation confer-
ence report). Five studies were duplicates and
another 35 were excluded because they were
not an RCT or did not include basilar artery
stroke. There are no other related ongoing
RCT, except for the Basilar Artery Occlusion
Chinese Endovascular Trial (NCT02737189),
assessing the extended time window
(6-24hours). The literature database search
confirmed only the BEST (Endovascular treat-
ment versus standard medical treatment for
vertebrobasilar artery occlusion) and BASilar
artery International Cooperation Study
(BASICS) trials investigated thrombectomy
for the treatment of BAO acute stroke. These
trials had similar inclusion criteria (except for
a small difference in the stroke window toler-
ance for the performance of thrombectomy:
6hours for the BASICS trial and 8hours for
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Figure 1 Meta-analysis for 90-day favourable functional
outcome (MRS 0-3). (A) Bayesian approach. (B) Traditional
approach.

the BEST trial). The samples included were reasonably
homogeneous, but the BASICS patients received intra-
venous thrombolysis more often compared with BEST
patients (~80%vs ~30%) (online supplemental table 1).

In the BEST trial intention-to-treat (ITT) analysis,
there was no difference between treatment groups in the
90-day primary outcome, mRS 0-3 (intervention, 28/66,
42% and control, 21/65, 32%; OR 1.54, 95% CI 0.76 to
3.15). Similarly, no difference was found in the BASICS
trial primary outcome ITT analysis (intervention, 68/154,
44% and control, 55/146, 38%; OR 1.31, 95% CI 0.82 to
2.08). In both trials, the secondary efficacy and safety
outcomes were similar between groups.

Mechanical thrombectomy was associated with favour-
able functional outcomes in BAO stroke, with an OR
1.62% and 95% credible interval (high density interval)
1.01-2.77 (figure 1A and online supplemental figure 2).
The observed absolute risk reduction would translate to a
number need to treat of 13. Using classical (‘frequentist’)
estimates, meta-analysis would result inconclusive, with an
OR 1.37 (95% CI 0.93 to 2.02) (figure 1B).

DISCUSSION

Although the individual trials resulted inconclusive, the
Bayesian meta-analysis with an enhanced sample size
and power suggested a functional outcome benefit for
thrombectomy in BAO stroke patients. In view of the
potential signal of benefit, we would advocate for the
initiation of long-term clinically-led registries, especially
in low-income and middle-income countries, where the
greatest burden of the disease lies. Although our result
is promising, we acknowledge that the BEST and BASICS

trials authors, with the full individual-level database,
will be able to perform a more comprehensive analysis,
including subgroup stratification and/or meta-regression.
A Bayesian approach may not be the BASICS’, straight-
forward method, but it is probably the BEST’ one for this
scenario.

Author affiliations

'Division of Neurosurgery, Department of Neurology, University of Sao Paulo, Sao
Paulo, Brazil

2NIHR Global Health Research Group on Neurotrauma, Cambridge University,
Cambridge, UK

*Machine Learning for Mental Health Lab, King's College London, London, UK
“Division of Neurosurgery, Department of Clinical Neurosciences, Addenbrooke's
Hospital, Cambridge University, Cambridge, UK

SRadiology, University of Sao Paulo, Sao Paulo, Brazil

SPostgraduate Program in Health Sciences, Federal University of Bahia, Salvador,
Bahia, Brazil

Twitter Davi J Fontoura Solla @davisolla

Acknowledgements DJFS, AGK and KPB report grants and non-financial support
from National Institute for Health Research (NIHR). AGK reports grants and non-
financial support from University of Cambridge, grants and non-financial support
from Royal College of Surgeons of England.

Contributors Study conception: DJFS. Study design, data collection, data analysis
and writing: DJFS and FCA. Data interpretation: all authors. Critical revision: KPB,
AGK, JGMPC and JO-F.

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 None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Davi J Fontoura Solla http://orcid.org/0000-0002-5092-6595

REFERENCES

1 Goyal M, Menon BK, van Zwam WH, et al. Endovascular
thrombectomy after large-vessel ischaemic stroke: a meta-analysis
of individual patient data from five randomised trials. Lancet
2016;387:1723-31.

2 Liu X, Dai Q, Ye R, et al. Endovascular treatment versus standard
medical treatment for vertebrobasilar artery occlusion (best): an open-
label, randomised controlled trial. Lancet Neurol 2020;19:115-22.

3 Schonewille WJ, Wijman CAC, Michel P, et al. Treatment and
outcomes of acute basilar artery occlusion in the basilar artery
international cooperation study (basics): a prospective registry study.
Lancet Neurol 2009;8:724-30.

4 Schonewille WJ. A randomized acute stroke trial of endovascular
therapy in acute basilar artery occlusion (basics) ESO-WSO large clin,
2020. Available: https://www.youtube.com/watch?v=6DoW-dENJ9c

5 Friede T, Rover C, Wandel S, et al. Meta-Analysis of few small studies
in orphan diseases. Res Synth Methods 2017;8:79-91.

672 Solla DJF, et al. Stroke & Vascular Neurology 2021;6:€000701. doi:10.1136/svn-2020-000701

"yBuAdoo Aq paroalold 1senb Aq GZOzZ ‘6T aung uo Jwod fwa uAs)/:dny woly papeojumoqd "TZ0Z AeW € U0 T0.000-0202-UAS/9ETT 0T Se paysiignd 1si1 |0INaN ISeA 930S


https://dx.doi.org/10.1136/svn-2020-000701
https://dx.doi.org/10.1136/svn-2020-000701
https://twitter.com/davisolla
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5092-6595
http://dx.doi.org/10.1016/S0140-6736(16)00163-X
http://dx.doi.org/10.1016/S1474-4422(19)30395-3
http://dx.doi.org/10.1016/S1474-4422(09)70173-5
https://www.youtube.com/watch?v=6DoW-dENJ9c
http://dx.doi.org/10.1002/jrsm.1217
http://svn.bmj.com/

	Is more evidence needed for thrombectomy in basilar artery occlusion? The BASICS and BEST ﻿
﻿meta-­analytical approaches
	Introduction
	Methods
	Results
	Discussion
	References


