
Epidemiology

• Ischemic stroke involving posterior circulation 
accounts for up to ~20% of all ischemic strokes

• About 14% of posterior circulation strokes are due to 
Basilar artery occlusion

• Basilar artery occlusion accounts for ~1% of all strokes

• Estimated incidence at 1-3 patients per 100,000 per 
year.



Treatment and outcomes of acute basilar artery occlusion in

the Basilar Artery International Cooperation Study (BASICS):

a prospective registry study
Schonewille WJ et al. Lancet Neurol 2009; 8: 724-30
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Vergowen MD et al, Stroke 2012; 43: 3003-6
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Jadhav et al ( EJN 2021)

Predictors of outcomes

POST-VB  score  = age +  (10× brainstem  infarct  volume). 



Liu et al., International Journal of Stroke 2017



Liu et al., Lancet Neurology 2020



BASICS 

Van der Heuven et al., Trials 2013



Schoenwille, ESOC 2021



Schoenwille, ESOC 2021



Schoenwille, ESOC 2021



BASICS SUBGROUP ANALYSES

Langezaal et al, NEJM 2021



Basilar Artery Occlusion CHinese 

Endovascular trial 

BAOCHE

Tudor G. Jovin MD & Xunming Ji MD 
on behalf of the BAOCHE investigators

ClinicalTrials.gov, NCT02737189
Sponsored by Chinese National Ministry of Science and Technology
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BAOCHE CONSORT DIAGRAM 

Jovin TG et al., NEJM 2022



BAOCHE Inclusion/exclusion criteria

Jovin TG et al., NEJM 2022

Neuroimaging exclusion criteria





BAOCHE Baseline Characteristics

*There were no significant differences between the two groups.

Jovin TG et al., NEJM 2022



BAOCHE SAFETY  RESULTS

Jovin TG et al., NEJM 2022



BAOCHE EFFICACY RESULTS

Jovin TG et al., NEJM 2022



BAOCHE EFFICACY RESULTS

Jovin TG et al., NEJM 2022

NNT=4.5



Procedural characteristics and outcomes

Thrombectomy 
arm#

N=110

mRS 0-3 at 90 
days

sICH  (SITS MOST) sICH (ECASS III)

Intracranial 
stenting (total)

41/110 (37%) 17/41(41.5%) 2/38 (5.3%) 4/38 (10.5%)

Solitaire detached 28/41 (68%)

Other stents 13/41 (32%)

BAOCHE INTRACRANIAL STENTING

Jovin TG et al., NEJM 2022



Tao et al., NEJM 2022



Study Objective
• To evaluate the hypothesis that Endovascular Therapy (EVT) is superior to Best Medical Management 

(BMM) alone in achieving more favorable outcomes (mRS ≤3) at 90 days in subjects presenting with 

Acute Basilar Artery Occlusion Stroke within ≤ 12 hours from the estimated time of BAO. 

 

▪ Age ≥18
▪ bNIHSS ≥10
▪ bmRS:
- ≤80yrs: 0-2
- >80yrs: 0

0-12 hours from 
estimated time of 

BAO

NCCT/CTA-SI/DWI:
▪ No ICH
▪ PC-ASPECTS:
- ≤80yrs: ≥6
- >80yrs: ≥8

2:1
Randomization

Control -1

Thrombectomy - 2

90-day mRS

Study Methods

CTA/MRA/DSA:

BAO

Tao et al., NEJM 2022



Crossover: EVT to BMM:
ATTENTION: 1.3% (3/226)
BASICS: 1.9% (3/154) 
BEST: 5% (3/66)

Crossover: BMM to EVT:
ATTENTION: 2.6% (3/114)
BASICS: 4.8% (7/146) 
BEST: 22% (14/65)

February 20, 2021 to January 3, 2022 

Tao et al., NEJM 2022



Characteristic EVT (N = 226)

Stent retriever only 11 (4.9%)

Aspiration only 77 (34.1%)

Combined technique 110 (48.7%)

Intracranial angioplasty/stenting 88 (38.9%)

Extracranial angioplasty/stenting 18 (8.0%)

Intra-arterial thrombolysis 12 (5.3%)

Final mTICI. 2b or 3-no./total no. (%) 208/223 (93.3%)

Endovascular Treatment

Tao et al., NEJM 2022



Primary Outcome: mRS 0-3 at 90 days

46.0 % 
(n=104/226)

22.8%
(n= 26/114)

NNT=4

Tao et al., 
NEJM 2022



Secondary Outcomes:

Adjusted for age, baseline NIHSS, pre-morbid mRS, time from onset to randomization. 
The 95% CI not adjusted for multiple comparisons.

Outcome EVT 

(N = 226) 

BMM

(N = 114) 

Measure of 

effect

Adjusted Value

(95% CI)

P value

Imaging Outcomes

Patency at 24-72 hr on 

CTA/MRA

 — no./total no. (%)

148/162 

(91.4)

26/69 

(37.7)

Risk ratio 2.5 (1.9, 3.5) <0.001

Asymptomatic Intracranial 

hemorrhage

 at 24-72h-no. (%)

19 (8.4) 2 (1.8) Risk ratio 4.5 (1.0, 19.3) 0.054

Safety outcomes

Death — no. (%) 83 (36.7) 63 (55.3) Risk ratio 0.7 (0.5, 0.8) <0.001

Symptomatic ICH (SIT-

MOST criteria)

 at 24-72 h, No. (%)

12 (5.3) 0 Risk difference 5.3% (2.3%, 8.2%) 0.001

Tao et al., NEJM 2022



Vertebrobasilar Occlusion Randomization to 
Endovascular Reperfusion versus Intravenous 

Thrombolysis or Medical Treatment Alone Systematic 
Evaluation (VERITAS) Collaboration

Raul G Nogueira, Tudor G Jovin, Xunming Ji, Lucianne C Langezaal, 

Qiliang Dai, Chunrong Tao, Timothy P Moran, Mohamed Doheim, 

Xinfeng Liu, Weiu Hu, Wouter J Schonewille for the ATTENTION, 

BAOCHE, BASICS and BEST Investigators

 

Nogueira et al., ISC 2023



Lancet Neurol. 2020 Feb;19(2):115-
122.

N Engl J Med 2021;384:1910-20.

N Engl J Med 2022;387:1361-72.
N Engl J Med 2022;387:1373-84.

Background:

VERITAS

N= 988 Nogueira et al., ISC 2023



Primary Outcome: mRS 0-3 at 90 days

45.14 % 

(n=251/556)

29.63%

(n= 

128/432)

5.40%
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Intention to Treat Analysis

VERITAS

ARR 

15.51%

Adjustment Odds ratio (95% CI) P-value
Unadjusted 1.95 (1.5 to 2.5) <0.0001
Adjusted* 2.48 (1.82 to 3.38) <0.0001

*Adjusted for age, sex, baseline NIHSS, baseline PC-ASPECTS, pre-morbid mRS, AF, time from onset to imaging, IVT

Nogueira et al., ISC 2023



Outcomes:

VERITAS*Adjusted for age, sex, baseline NIHSS, baseline PC-ASPECTS, pre-morbid mRS, AF, time from onset to imaging, IVT

Per Protocol Analysis
Outcome EVT

N= 546
Control
N=404

Measure of effect Adjusted value *
(95% CI)

P-value

90-day mRS (0-3), N 
(%)

249 (45.6%) 116 (28.71 
%)

Adjusted odds ratio 2.66 (1.92 to 
3.67)

<0.0001

90-day mRS (0-2), N 
(%)

192 
(35.16%)

77 (19.06%) Adjusted odds ratio 2.87 (2.02 to 
4.08)

<0.0001

90-day mRS, Md (IQR) 4 (2, 6) 5 (3, 6) Adjusted common odds 
ratio

2.27 (1.75 to  
2.93)

<0.0001

Symptomatic ICH, N 
(%)

30 (5.83%) 2 (0.53%) Adjusted odds ratio 9.47 (2.21 to 
40.63)

0.02

90-day mortality, N (%) 192 (35.16 
%)

189 (46.78 
%)

Adjusted odds ratio 0.52 (0.38 to 
0.70)

<0.0001

Nogueira et al., ISC 2023



90-Day mRS 0-3:

VERITAS

Nogueira et al., ISC 2023



UNRESOLVED QUESTIONS

• NIHSS 0-9

• iv vs ia vs iv/ia

• Adjunctive neuroprotectants

• Adjunctive ia (CHOICE)

• Anesthesia vs awake

• Stenting/angioplasty



Questions ?????
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