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RIVAROXABAN FOR SECONDARY STROKE
PREVENTION AFTER EMBOLIC STROKE OF
UNDETERMINED SOURCE: MAIN RESULTS OF
THE NAVIGATE ESUS TRIAL

R. Hart'
'McMaster University, Medicine Neurology, Hamilton, Canada

Background and Aims: Embolic strokes of undetermined source
(ESUS) represent up to 20% of ischemic strokes and have a high rate
of stroke recurrence. We hypothesized that anticoagulant treatment with
rivaroxaban, an oral factor Xa inhibitor, would reduce the risk of recur-
rent stroke compared with antiplatelet therapy with aspirin.

Method: The international NAVIGATE ESUS double-blind, randomized
trial assessed the efficacy and safety of rivaroxaban |5mg once daily
versus aspirin 100mg once daily for secondary stroke prevention in patients
with ESUS. The primary efficacy outcome was all recurrent strokes and
systemic embolism; the primary safety outcome was major bleeding.
Results: 7214 participants were enrolled from 459 sites in 31 countries
and were followed for a mean of | | months before early trial termination
at the recommendation of the independent data monitoring committee.
Mean participant age was 67 years, 38% were women, and the median
interval from qualifying stroke to randomization was 37 days. Study close-
out is almost complete, and final results will be presented
Conclusion: Rivaroxaban was not superior to aspirin for preventing
recurrent stroke in patients with ESUS.

Trial registration number: NCT02313909

AS01-017

THE DABIGATRAN FOLLOWING ACUTE
TRANSIENT ISCHEMIC ATTACK AND MINOR
STROKE TRIAL: FINAL RESULTS.

K. Butcher', K. Ngz, T. Field?, S. Coutts®, L. Gioia®, M. Siddiqui',
B. Buck', M. Hill%, A. Shuaib', J. Miller?, L. Sivakumar',

O. Benavente3, R. Hartz, M. Sharmaz; The Dabigatran following
Acute Transient ischemic Attack and Stroke (DATAS)
Investigators

'University of Alberta, Medicine, Edmonton, Canada; 2Population Health
Research Institute- McMaster University, Medicine, Hamilton, Canada;
3University of British Columbia, Medicine, Vancouver, Canada;
4University of Calgary, Neurosciences, Calgary, Canada; *Centre
Hospitalier de I'Université de Montréal, Medicine, Montreal, Canada

Background and Aims: Anticoagulation in acute stroke has been shown
to reduce early recurrent events, but also results in excess hemorrhagic
transformation (HT). The direct thrombin inhibitor dabigatran is associated
with lower intracranial hemorrhage rates, relative to warfarin, but data are
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lacking in acute stroke. Ve tested the hypothesis that symptomatic HT rates
in dabigatran treated patients are comparable to those treated with ASA.
Method: We conducted a multi-centre randomized, open label blinded
endpoint trial. Participants (n = 300) with non-cardioembolic TIA/ische-
mic stroke (NIHSS score <9) and MRI DWI volumes <25 ml were ran-
domized within 72 hours of symptom onset to ASA 8 mg OD or
dabigatran 150/110 mg BID for 30 days. Standardized MRIs were obtained
at baseline and day 30 and read by blinded readers for HT and incident
DWI lesions. The primary outcome was the proportion with symptom-
atic HT at 30 days defined as a parenchymal hematoma >30% of the
infarcted area, with substantial space-occupying effect, associated with
clinical worsening (>4 point increase in National Institutes of Health
Stroke Scale (NIHSS) score) within 5 weeks of randomization.
Standardized clinical assessments were completed at day 30 and 90.
Results: As of Jan 20, 2018 284 participants were randomized at 6
centres. Mean age was 66+ |3 years (38% female). Mean time from
onset to randomization was 42.2+ 17.2 hours. Acute DWI lesions
were present in 79% of cases prior to randomization. Follow-up visits
and MRI analysis are being completed.

Conclusion: DATAS Il will provide evidence for the safety of early anti-
coagulation in ischemic stroke.

Trial registration number: NCT02295826 (clinicaltrials.gov)

AS01-022

RESULTS FROM THE TRANEXAMIC ACID FOR
PRIMARY INTRACEREBRAL HAEMORRHAGE-2
(TICH-2) TRIAL

N. Sprigg', K. Flaherty', Z.K. Law', J. Appleton', P. Scutt',

K. Krishnan', P.M. Bath'; on behalf of the TICH-2 investigators
'University of Nottingham, Stroke- division of clinical neuroscience,
Nottingham, United Kingdom

Background and Aims: Haematoma expansion leads to worse out-
come in intracerebral haemorrhage (ICH). Tranexamic acid (TXA) is a
promising haemostatic agent to prevent haematoma expansion and
improve outcome after ICH.

Method: TICH-2 is a multicentre prospective double blind randomised con-
trolled trial, which recruited patients presenting within 8 hours of primary
ICH to receive intravenous TXA or placebo. Primary outcome is modified
Rankin Scale at day 90 and will be analysed using ordinal logistic regression,
adjusted for minimisation criteria. Secondary outcomes will be analysed using
adjusted binary logistic regression and multiple linear regression; these include
haematoma expansion at 24 hours, day 7 National Institute of Health Stroke
Scale (NIHSS), day 90 Barthel Index, quality of life, cognition and mood.
Results: A total of 2325 patients were recruited between |4th March
2013 and 30th September 2017, from 12 countries: United Kingdom
(n=1910), Italy, Georgia, Switzerland, Malaysia, Hungary, Poland,
Ireland, Turkey, Sweden, Denmark and Spain. Randomisation character-
istics included: age 68.9 (13.8) years; male 1301 (56.0%); time from onset
to randomisation 3.6 hours [2.6, 5.0]; NIHSS 13 (7.5); Glasgow coma
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scale 13.4 (2.1); systolic blood pressure 172.6 (27.2) mmHpg; intraventric-
ular haemorrhage 745 (32.0%) and prior antiplatelet use 610 (26.2%).
Conclusion: TICH-2 is the largest trial of TXA in spontaneous ICH and
recruited over its original target of 2000 patients. The results will be
available in May 2018 and will inform whether TXA should be recom-
mended for the treatment of acute spontaneous ICH.

Trial registration number: ISRCTN93732214

AS04-003

A TRIAL TO EVALUATE AN EXTENDED
REHABILITATION SERVICE FOR STROKE
PATIENTS (EXTRAS): MAIN RESULTS

H. Rodgers', L. Shaw?, N. Bhattarai?, R. Cant*, A. Drummond?®,
G.A. Ford®, A. Forster’, R. Francis?, K. Hills?, D. Howel?,

AM. Lavertys, C. McKevitt?, P. McMeekin'?, C. Price?,

E. Stamp?, E. Stevens’ and L. Vale?

'Newecastle University and Newcastle upon Tyne Hospitals NHS
Foundation Trust, Institute of Neuroscience, Newcastle upon Tyne,
United Kingdom; INewcastle University, Institute of Neuroscience,
Newcastle upon Tyne, United Kingdom; 3Newcastle University, Institute
of Health and Society, Newcastle upon Tyne, United Kingdom; “Lay
member, Lay member, Lay member, United Kingdom; 5Nott:ingham
University, Faculty of Medicine and Health Sciences, Nottingham, United
Kingdom; ®Oxford University, Medical Sciences Division, Oxford, United
Kingdom; “University of Leeds, Academic Unit of Elderly Care and
Rehabilitation, Leeds, United Kingdom; 8Northumbria Healthcare NHS
Foundation Trust, Stroke Northumbria, Newcastle upon Tyne, United
Kingdom; *Kings College London, Department of Public Health Sciences,
London, United Kingdom; '"®Northumbria University, Faculty of Health
and Life Sciences, Newcastle upon Tyne, United Kingdom

Background and Aims: Development of longer term stroke rehabili-
tation services is limited by lack of evidence of effectiveness for specific
interventions and service models.

Method: Study design: Multicentre randomised controlled trial with
health economic and process evaluations.

Participants: Adults with a new stroke (and carer if appropriate) discharged
from hospital under the care of an Early Supported Discharge (ESD) team.
Intervention: An extended stroke rehabilitation service for 18 months
following completion of routine ESD. The extended rehabilitation service
involves regular contact (usually by telephone) with a senior ESD team
member who leads and coordinates further rehabilitation.

Control: Usual care post ESD.

Randomisation: Central independent web based service.

Primary outcome: Nottingham Extended Activities of Daily Living
(NEADL) Scale at 24 months.

Secondary outcomes: For patients: health status, quality of life, mood and
experience of services at 12 and 24 months. For carers: quality of life,
experience of services and carer stress at 12 and 24 months. Resource
use and adverse events were also collected.

Process evaluation: Semi-structured interviews with participants and staff
to gain insight into perceptions and experience of study treatments.
Sample size: Allowing for 25% attrition, 510 participants provide 90% power
to detect a difference in mean NEADL score of 6 with a 5% significance level.
Results: From November 2012 to June 2015, 573 participants from |9
centres were randomised. Intervention delivery was completed in March
2017 and final follow up data were collected in September 2017. The
main results will be available for presentation at ESOC in 2018.
Conclusion: The main results will be available for presentation at ESOC
in 2018.

Trial registration number: ISRCTN45203373

AS02-007

ECASS-4:EXTEND: EUROPEAN COOPERATIVE
ACUTE STROKE STUDY-4 - EXTENDING THE
TIME FOR THROMBOLYSIS IN EMERGENCY
NEUROLOGICAL DEFICITS

M. Bendszus', G. Donnan?, W. Hacke?, C. Molina*, D. Leyss,

P. Ringleb?, P. Schellinger®, S. Schwab’, D. Toni®, N. Wahlgren®;
The ECASS-4 Collaborators

'University hospital Heidelberg, Department of Neuroradiology,
Heidelberg, Germany; 2National Stroke Research Institute, National
Stroke Research Institute, Heidelberg Heigths VIC 3081, Australia;
3University hospital Heidelberg, Department of Neurology, Heidelberg,
Germany; *Hospital Universitari Vall dHebron, Department of
Neurosciences, Barcelona, Spain; *Hopital Roger Salengro, Service de
neurologie et pathologie neurovasculaire, Lille Cedex, France; ¢Johannes
Wesseling Klinikum, Department of Neurology, Minden, Germany;
University hospital Erlangen, Department of Neurology, Erlangen,
Germany; 8Hospital Policlinico Umberto |, Department of Neurology,
Roma, Italy; Karolinska University Hospital, Emergency Department
Stroke Unit, Emergency Department Stroke Unit, Sweden

Background and Aims: Systemic rtPA treatment is safe and effective
within 4.5 hours after onset ischemic stroke. We investigated whether
patients with unknown time window or seen between 4.5 and 9 hours
after onset and with significant penumbral mismatch on MRI, have better
outcomes after rtPA.

Method: ECASS-4:EXTEND is an investigator driven, phase 3, random-
ized, multi-center, double-blind, placebo-controlled study. Inclusion crite-
ria included time window 4.5-9h after onset or unknown time of onset,
NIHSS 4-26, premorbid mRS 0-1, infarct core volume < 100ml, perfusion
lesion: infarct core mismatch ratio >1.2 and perfusion lesion minimum
volume of 20ml. The common exclusion criteria for thrombolytic therapy
were applied.

The primary outcome measure is the categorical shift in the mRS at day
90. The most important safety endpoints were rate of symptomatic intra-
cranial hemorrhage and death.

Results: The study was stopped early after inclusion of 120 patients for
futility reasons mainly because of slow recruitment due to an increasing
number of potentially eligible patients being treated with mechanical
thrombectomy. There were no safety concerns. Detailed data analysis
is ongoing and primary results will be presented.

Conclusion: ECASS 4 might was designed to establish safety and efficacy
of intravenous rtPA treatment in patients outside the approved time-
window together with the still ongoing Australian Start-Extend study
and Wake-Up study. Further and joint analyses are planned.

Trial registration number: EudraCT-Number: 2012-003609-80

AS02-009

INTRAVENOUS THROMBOLYSIS IN STROKE
PATIENTS WITH UNKNOWN TIME OF
SYMPTOM ONSET - RESULTS OF THE
RANDOMIZED CONTROLLED WAKE-

UP TRIAL

G. Thomalla', C.Z. Simonsen?, F. Boutitie®, B. Cheng',

T.H. Cho®, M. Ebinger®, M. Endres®, J.B. Fiebach®, J. Fiehler’,
I Forda, I Galinovic‘, R. Lemmens9, K. Muir'o,

N. Nighoghossian®, S. Pedraza'', J. Puig'', P. Roy?, V. Thijs'?,
C. Gerloff'; Wake-Up Investigators

'University Medical Center Hamburg-Eppendorf, Neurology, Hamburg,
Germany; 2Aarhus University Hospital, Neurology, Aarhus, Denmark;
3Hospices Civils de Lyon, Service de Biostatistique, Lyon, France;
“*Hospices Civils de Lyon, Neurology, Lyon, France; *Medical Park Berlin,
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Neurology, Berlin, Germany; Charité - Universititsmedizin Berlin,
Neurology, Berlin, Germany; 7University Medical Center Hamburg-
Eppendorf, Neuroradiology, Hamburg, Germany; ®University of Glasgow,
Robertson Center for Biostatistics, Glasgow, United Kingdom;
9University Hospitals Leuven, Neurology, Leuven, Belgium; IOUniversity
of Glasgow, Institute of Neuroscience & Psychology, Glasgow, United
Kingdom; ''Hospital Dr Josep Trueta- Institut d’Investgacié Biomedica de
Girona IDIBGI, Radiology, Girona, Spain; '*Florey Institute of
Neuroscience and Mental Health, Neurology, Heidelberg, Australia

Background and Aims: Patients with unknown time of symptom onset
are excluded from thombolysis according to licensing criteria and guide-
line recommendations. MRI with a mismatch between the acute ischemic
lesion visible on diffusion weighted imaging (DWVI) but not on fluid-atten-
uated inversion recovery (FLAIR) imaging was suggested to identify
patients <4.5 h from symptom onset. WAKE-UP (Efficacy and safety of
MRI-based thrombolysis in wake-up stroke: a randomised, double-blind,
placebo-controlled trial) aimed to test the efficacy and safety of MRI-
guided thrombolysis with rtPA in ischemic stroke patients with unknown
time of symptom onset.

Method: WAKE-UP was an investigator initiated, European, multicentre,
randomized, double-blind, placebo-controlled clinical trial. Patients with
unknown time of symptom onset were studied by MRI. Patients with
DWI-FLAIR-mismatch were randomised to either treatment with rtPA
or placebo. The primary efficacy endpoint was favourable outcome as
defined by modified Rankin Scale 01 at day 90. The primary safety out-
come measures were mortality and death or dependency as defined by
modified Rankin Scale 4-6 at 90 days.

Results: A total of 503 patients were randomized in the trial. Main
results of the the trial will be presented.

Conclusion: WAKE-UP is an innovative clinical trial applying novel MRI
criteria to identify stroke patients with unknown time of symptom onset
likely to benefit from thrombolysis based on the estimation of lesion age.
Trial results will be discussed.

Trial registration number: WAKE-UP is registered with the EU
Clinical ~Trials Register (EudraCT No. 2011-005906-32) and
ClinicalTrials.gov  (ClinicalTrials.gov Identifier NCT01525290). Trial
results wil be discussed.

AS03-012

PRIMARY RESULTS OF THE PLATELET-
ORIENTED INHIBITION IN NEW TIA AND
MINOR ISCHEMIC STROKE (POINT) TRIAL

S.C. |ohnston', ).D. Eastonz, M. Farrantz, W. Barsan3,

R. Conwit?, J.J. EIm®, A.S. Kim?, A. Lindblad® and Y.Y. Palesch®
'"The University of Texas at Austin, Dell Medical School, Austin, USA;
2University of California- San Francisco, Neurology, San Francisco, USA;
3University of Michigan Health System, Emergency Medicine, Ann Arbor,
USA; “National Institute of Neurological Disorders, Office of Clinical
Research, Bethesda, USA; *Medical University of South Carolina, Data
Coordination Unit- Department of Public Health Services, Charleston,
USA; %The EMMES Corporation, Statistics, Rockville, USA

Background and Aims: The risk of stroke and other ischemic events is
high in the first 3 months after minor ischemic stroke and transient
ischemic attack (TIA). Aggressive antiplatelet therapy may be particularly
effective in this setting.

Methods: POINT was a randomized, double-blind trial (NCT00991029)
of patients with minor ischemic stroke (NIHSS score <3) or high-risk
TIA (defined as an ABCD? score >4). Subjects were randomized to
clopidogrel (600-mg loading dose on day | followed by 75 mg daily for
days 2-90) or placebo, and all subjects also received open-label aspirin
(50-325 mg/day, with a dose of 150-200 mg daily for 5 days followed by
75-100 mg daily strongly recommended). Randomization had to occur
within 12 hours of event onset. The primary efficacy endpoint was the

composite of new ischemic events (ischemic stroke, myocardial infarc-
tion, or ischemic vascular death) during 90-day follow-up. Major hemor-
rhage was the primary safety endpoint.

Results: Prior to planned enrollment of 5840 subjects, the trial's DSMB
halted further randomization. A total of 4,890 patients were randomized
from 269 sites in North America, Europe, and Australia/New Zealand.
Median age was 65 years and 45% were women. The index event was
ischemic stroke in 57% and TIA in 43%. Database lock will occur in April
2018. Primary results will be presented with simultaneous publication
anticipated.

Conclusions: The POINT trial addresses an important clinical question
for patients presenting acutely after minor ischemic stroke and TIA, by
comparing clopidogrel-aspirin to aspirin alone for reducing the risk of
subsequent ischemic events.

Trial registration number: NCT00991029

Presidential Symposium - Awards & Trials
AS03-011

CEREBRAL MICROBLEEDS AND
INTRACRANIAL HAEMORRHAGE RISK IN
PATIENTS WITH ATRIAL FIBRILLATION
AFTER ACUTE ISCHAEMIC STROKE OR
TRANSIENT ISCHAEMIC ATTACK:
OBSERVATIONAL MULTICENTRE
PROSPECTIVE COHORT STUDY

D. Wilson', C. Shakeshaft', G. Ambler?, M. Brown',

A. Charidimou?, R. Al-Shahi Salman®, G. Lips, H. Cohen®,

G. Baneriee', H. Houlden’, M. White®, T. Yousrys, K. Muir?,
H.R. Jager® and D. Werring'

"Institute of Neurology, Brain repair and rehabilitation, London, United
Kingdom; 2University College London, Department of Statistical Science,
London, United Kingdom; 3Harvard Medical School, Hemorrhagic Stroke
Research Program- Department of Neurology, Boston, USA; “University
of Edinburgh, Centre for Clinical Brain Sciences, Edinburgh, United
Kingdom; *University of Birmingham, Institute of Cardiovascular
Sciences, Birmingham, United Kingdom; (’University College London
Hospital, Haemostasis Research Unit- Department of Haematology,
London, United Kingdom; “Institute of Neurology, Department of
Molecular Neuroscience, London, United Kingdom; 8Institute of
Neurology, Lysholm Department of Neuroradiology and the
Neuroradiological Academic Unit, London, United Kingdom; “University
of Glasgow, Institute of Neuroscience & Psychology, Glasgow,

United Kingdom

Background and Aims: Cerebral microbleeds (CMBs) are a potential
imaging biomarker of bleeding-prone cerebral small vessel diseases that
might identify patients with ischaemic stroke or transient ischaemic
attack (TIA) at high risk of intracranial haemorrhage (ICrH) when treated
with oral anticoagulants.

Method: Our observational, multi-centre, prospective inception cohort
study (CROMIS-2; NCT02513316) recruited adult patients with non-val-
vular atrial fibrillation (AF) and acute ischaemic stroke or TIA, treated
with oral anticoagulation (warfarin or a direct oral anticoagulant) at 79
UK hospitals. We followed patients over 2 years for sICrH, ischaemic
stroke, intracerebral haemorrhage and death. We used multivariable Cox
regression to investigate CMBs and other factors associated with sICrH,
and developed risk prediction models, validated with 1000-sample boot-
strapping, and using penalised regression lasso models to avoid model
over fitting.

Results: We included 1490 patients, with 97% complete follow up over a
mean period of 850 days (SD 373 days). The mean age was 76 years; 631
(42%) were female. The absolute sICrH rate in patients with CMBs was



European Stroke Journal 3(1S)

10 per 1000 patient-years (95% Cl 4-20) compared to 3 per 1000
patient-years (95% ClI 1-5) in those without CMBs (relative adjusted
risk for sICrH 3.67 (95% Cl 1.27-10.60). Compared to HASBLED
alone (C-index 0.41 95% Cl 0.29-0.53), a risk prediction model incorpo-
rating CMBs and HASBLED (C-index 0.68; 95% Cl 0.56-0.81) predicted
sICH significantly better (c-index (diff): 0.27 (0.11-0.43), p < 0.001).
Conclusion: CMBs are independently associated with increased sICrH
risk, and improve the predictive performance of clinical risk scores.
Trial registration number: NCT02513316

AS02-037

THROMBECTOMY FOR ANTERIOR
CIRCULATION STROKE BEYOND 6 HOURS
FROM TIME LAST KNOWN WELL: PRIMARY
RESULTS OF AURORA (INDIVIDUAL PATIENT
LEVEL POOLED-ANALYSIS FROM FIVE
RANDOMIZED TRIALS)

T. |ovin', M. Lansbergz, M. Hill3, M. Goyal4, ). Mocco®, A. Turk",
A. Davalos’, G. Albers®, R. Nogueira’; for the AURORA
collaborators

'University of Pittsburgh Medical Center, Stroke Institute- Department of
Neurology, Pittsburgh, USA; 2Stanford University Stroke Center,
Neurology, Palo Alto, USA; 3Hotchkiss Brain Institute, Clinical
Neuroscience, Calgary, Canada; “University of Calgary, Radiology,
Calgary, Canada; Mount Sinai Health System, Neurologcal Surgery,
Pittsburgh, USA; ®Medical University of South Carolina, Radiology,
Charleston, USA; "Hospital Germans Trias y Pujol, Neurology, Barcelona,
Spain; ®Stanford University, Neurology, Palo Alto, USA; °Grady Memorial
Hospital- Emory University, Neurology, Atlanta, USA

Background and Aims: Two recently published randomized trials
(DAWN and DEFUSE 3) have demonstrated the efficacy of endovascular
treatment for anterior circulation acute ischemic stroke due to proximal
large vessel occlusion in patients randomized beyond 6 hours from Time
Last Seen Well. One other randomized trial (POSITIVE) has included
patients who could be randomized beyond 6 hours and has recently
stopped enrollment ahead of reaching the planned sample size. Two
other completed randomized trials (ESCAPE and REVASCAT) allowed
inclusion up to 12 hours and 8 hours, and thus enrolled some patients
randomized beyond 6 hours. Three of the trials (DAWN, DEFUSE 3 and
POSITIVE) required advanced imaging (MRI or CT perfusion) for patient
selection. All trials used effective thrombectomy devices (stent retrievers
mainly and primary aspiration).

Method: Pre-specified patient-level meta-analysis (Analysis of Pooled
Data from Randomized StUdies of ThROmbectomy MoRe than 6
hours After Last Known Well- AURORA ) of the DAWN, DEFUSE 3,
ESCAPE, POSITIVE and REVASCAT trials. The sample size comprises
nearly 500 patients (exact number still to be determined). The primary
endpoint is the modified Rankin Scale (mRS) score at 90 days analyzed in
ordinal fashion (shift analysis) and adjusted for pre-specified baseline
variables (age, baseline infarct size, baseline NIHSS and occlusion loca-
tion). Secondary outcomes include dichotomized (mRS 0-2 vs 3—-6) and
utility weighted analyses of the primary endpoint. Safety endpoints includ-
ed rates of symptomatic intracerebral hemorrhage and mortality.
Subgroup analyses for key baseline variables will also be performed.
Results: Will be available at the time of the presentation.
Conclusion: N/A

Trial registration number: N/A

AS02-026

KEY SUBGROUP ANALYSES FROM THE
DEFUSE 3 STUDY

G.W. Albers', M. Marks', M. Lansberg'; on behalf of the
DEFUSE 3 Investigators

'Stanford University Medical Center, Stanford Stroke Center,
Stanford, USA

Background and Aims: DEFUSE 3 was an NIH-funded, multicenter,
randomized, trial of thrombectomy in patients 6 to 16 hours after they
were last known to be well who had remaining ischemic brain tissue that
was not yet infarcted (penumbral imaging selection). The aim of this
abstract is to assess which factors modify the treatment effect in
DEFUSE 3. Key subgroup analyses will be presented at ESOC.
Method: Potentially important effect modifiers include time-to-treat-
ment, baseline infarct volume, age, and CT vs MRI selection, and general
anesthesia vs conscious sedation. The interactions between endovascular
therapy and these co-variates on clinical outcomes were assessed with
multivariable regression analyses. The primary clinical outcome is an
ordinal analysis of modified Rankin Scale score at day 90.

Results: Of the 182 patients randomized to thrombectomy vs medical
therapy in the DEFUSE 3 study, 72.6% were selected using multimodal CT
imaging and 26.8% using MR. Median age was 70.5 (IQR 59 - 80), median
NIHSS 16 (IQR 11-21), median ischemic core volume 10 mL (IQR 2.7-
25.6 mL), and median time from stroke to randomization was 10h 48m
(IQR 8h 43m — 12h 42m; range 6h 5m — |5h 54m). Outcome data are
currently under embargo.

Conclusion: Wide inclusion criteria in the DEFUSE 3 trial resulted in a
patient population that varies broadly in terms of age, baseline clinical and
radiological severity, and time from symptom onset to randomization.
This heterogeneity will allows us to compare the effect of endovascular
treatment across a wide range of subgroups.

Trial registration number: NCT02586415

AS02-011

EFFECTS OF ALTEPLASE FOR ACUTE STROKE
AMONG PREDEFINED SUBGROUPS:
INDIVIDUAL-PATIENT-DATA META-ANALYSIS
OF RANDOMISED TRIALS

K.R. Lees'; the Stroke Thrombolysis Trialists’ Collaboration
'University of Glasgow, Institute of Cardiovascular and Medical Sciences,
Glasgow, United Kingdom

Background and Aims: The proportional benefit of iv alteplase for
acute ischaemic stroke is modified by delay in treatment initiation but not
by age or stroke severity. We investigated the influence of other prespe-
cified baseline factors on treatment response.

Method: We used trial-stratified logistic regression of patient-level-data
from nine RCT of alteplase in acute ischaemic stroke to estimate any
influence on the proportional effects of alteplase by blood pressure, dia-
betes, sex, hypertension, prior stroke, aspirin use or Konig's prognostic
score. Prespecified outcomes were good function (mRS 0-1), SICH, mor-
tality and mRS distribution. We adjusted p-values for multiplicity of fac-
tors but not of outcomes. Post hoc sensitivity analyses included favour-
able outcome (mRS 0-2) and stratification by EU-approval date.
Results: Data were available for 6,756 patients. The adjusted OR for
good outcome (mRS 0-1) fell below unity in 2 subgroups: in 1078
patients with diabetes (aOR 0.93, 95%CIl 0.69-1.27) and in 1243 patients
with prior stroke (aOR 0.95, 95%Cl 0.71-1.27), whilst the aOR for any
upwards shift in mRS fell below unity only for patients with diabetes (aOR
0.93, 95%Cl 0.75-1.15); (prior stroke aOR 1.04, 95%Cl 0.85-1.27). Tests
for heterogeneity in treatment effect on the main pre-specified outcomes
were significant for neither of these subgroups, nor any other subgroup
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examined. Sensitivity analyses did not support treatment response mod-
ification by prior stroke, nor by diabetes (though less conclusive for this).
Conclusion: The RCT data do not demonstrate modification of treat-
ment response by blood pressure, sex, hypertension, prior stroke, aspirin
use or prognostic score but are inconclusive for diabetes.

Trial registration number: N/A

AS01-010

STROKEI23: RESULTS FROM A MULTICENTRE,
CONTROLLED BEFORE-AND-AFTER STUDY
TO IMPROVE ACUTE STROKE CARE

IN AUSTRALIA

D. Cadilhac'?, M.F. Kilkenny'?, N.E. Andrew'?, K. Hill*,

B. Grabsch?, N.A. Lannin®®, C.S. Anderson’”®’, C. Levi'?,

A. Thrift', S. Faux'', G.A. Donnan?, S. Middleton'?,

G. Cadigan'?, . Wakefield'*, R. Grimley'*; on behalf of the
Stroke 123 investigators and AuSCR Consortium

'"Monash University, Department of Medicine- School of Clinical Sciences
at Monash Health, Clayton, Australia; *Florey Institute of Neuroscience
and Mental Health, Public Health and Health Services Research Group-
Stroke Division, Melbourne, Australia; 3Monash University, Department
of Medicine- Peninsula Health, Frankston, Australia; “National Stroke
Foundation, Guidelines Program, Melbourne, Australia; *La Trobe
University, School of Allied Health- La Trobe University- Bundoora-
Victoria- Australia, Bundoora, Australia; ®Alfred Health, Department of
Occupational Therapy, Prahran, Australia; "The George Institute for
Global Health, Faculty of Medicine, Sydney, Australia; 8Royal Prince
Alfred Hospital, Neurology, Sydney, Australia; “The George Institute for
Global Health China, Peking University Health Science Center, Beijing,
China; '°University of Newcastle, Neurology- John Hunter Hospital,
Newcastle, Australia; ''St Vincent's Hospital, Rehabilitation Medicine,
Sydney, Australia; '*Australian Catholic University, Faculty of Health
Sciences, Sydney, Australia; |3Queensland Health, Statewide Stroke
Clinical Network, Brisbane, Australia; I4Queensland Health, Clinical
Excellence Division, Brisbane, Australia; '*University of Queensland,
Sunshine Coast Clinical School, Sunshine Coast, Australia

Background: Variation from evidence-based care contributes to
increased deaths and disability after stroke.

Aims: To determine whether iterative quality improvement interven-
tions (individually and collectively) change clinical practice and improve
stroke care.

Method: Before-and-after design comparing 20 self-selected Queensland
hospitals across four time-points: TO [baseline:03/2004-06/2012]; T1
[financial incentives for stroke unit care: 07/2012-02/2014]; T2 [exter-
nally facilitated quality improvement program (Stroke Link) incorporating
clinical performance feedback; +/— action plan; ongoing support:03/
2014-10/2014], T3 [post-measurement:| 1/2014-12/2015] compared to
temporal trends in 23 other Australian hospitals contributing data to
the Australian Stroke Clinical Registry. Outcomes: Primary: net change in
composite score (proportion of processes achieved of 8 pre-defined
processes) [TO vs T3]. Secondary: change in individual processes; com-
posite score change comparing hospitals that did vs did not develop
action plans in T2. Multivariable analyses adjusted for patient clustering
by hospital.

Results: Patient characteristics were similar across time-points (45-47%
female, median age 73-75 years) in 23,800 Queensland patients (I1,894
[TO]; 4781 [T3]); and n =20,484 from comparator hospitals (5,903 [TO0];
5,188 [T3]). Primary outcome: 8% absolute improvement in composite
score (coeff 0.18 95% CI 0.15, 0.21) compared to no change in compar-
ator hospitals (95%Cl -0.03, 0.03). Overall, 6/8 individual processes
improved e.g. stroke unit admission odds ratio [OR] 1.57, intravenous
thrombolysis if ischaemic stroke OR 1.41; mobilised during admission OR

2.19. Hospitals developing action plans had greater improvements in
composite score (coeff 0.23 95%Cl 0.09, 0.37).

Conclusion: In Queensland hospitals positive changes in clinician prac-
tice were achieved from quality improvement interventions implemented
during the Strokel23 study. Application in other settings is encouraged.
Trial registration number: N/A

AS01-009

THERAPEUTIC INDUCED HYPERTENSION IN
ACUTE STROKE PATIENTS WITH NON-
CARDIOEMBOLIC STROKE: A MULTICENTER,
RANDOMIZED CONTROLLED TRIAL

J.W. Chung', S.K. Kim?, S.J. Kim?, M.J. Lee', J. Hwang®,

W.K. Seo', Y.S. Ha®, S.M. Sungs, E.G. Kim’, S.I. Sohn®,

M.K. Han’, O.Y. Bang'; the SETIN-HYPERTENSION trial
investigators

'Samsung Medical Center, Neurology, Seoul, Republic of Korea;
2Gyeongsang National University Hospital, Neurology, Jinju, Republic of
Korea; *Hana General Hospital, Neurology, Cheongju, Republic of Korea;
4Kyungbook National University Medical Center, Neurology, Daegu,
Republic of Korea; *Wonkwang University Hospital, Neurology, Jeonju,
Republic of Korea; ®Pusan National University Hospital, Neurology,
Busan, Republic of Korea; 7Busan Paik Hospital, Neurology, Busan,
Republic of Korea; ®Keimyung University School of Medicine, Neurology,
Daegu, Republic of Korea; %Seoul National University Bun-Dang Hospital,
Neurology, Seongnam, Republic of Korea

Background and Aims: Collateral enhancing strategies are important
ways to restore blood flow within ischemic regions, particularly in
patients who are ineligible for revascularization therapy, such as those
outside the therapeutic time window for IVT or EVT, or those having
poor collaterals in whom unfavorable response to revascularization ther-
apy is expected.

Method: The Safety and Efficacy of Therapeutic INduced Hypertension
in Acute Non-cardioembolic Ischemic Stroke (SETIN-HYPERTENSION)
trial is a multicenter prospective, randomized, open-label, blinded-end-
point designed trial. Total of 163 patients were enrolled from June 2012
through December 2017, at eight sites in South Korea to receive stan-
dard medical treatment or induced-hypertension. Patients with acute
ischemic stroke within 24 hours of symptom onset with baseline NIH
stroke scale (NIHSS) score 4—18 points or symptom worsening (defined
by a 2-point or more increase in NIHSS score) were enrolled in this
study. Patients underwent recanalization therapy, systolic blood pressure
(SBP) >170 mmHg at baseline, with history of hemorrhagic stroke, and
with significant arrhythmia were excluded. Induced hypertension was ini-
tiated with phenylephrine 10 cc/h and were increased 10 cc/h to reach
SBP threshold for neurologic improvement or SBP of 200 mmHg. The
primary endpoint was 2 points improvement in NIHSS between days 0
and 7. The secondary endpoint was proportion of good functional out-
come (MRS 0-2) at 90-days. For safety measures, symptomatic hemor-
rhagic transformation or cerebral edema, myocardial infarction, and
death from any cause were captured.

Results: placeholder for late-breaking clinical trial

Conclusion: placeholder for late-breaking clinical trial

Trial registration number: ClinicalTrials.gov: NCT01600235
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AS29-015

MULTI-ANCESTRY GENOME-WIDE
ASSOCIATION STUDY OF > 521,000 SUBJECTS
IDENTIFIES 22 NOVEL LOCI ASSOCIATED
WITH STROKE AND STROKE SUBTYPES

M. Dichgans', R. Malik', G. Chauhan?, M. Traylor3,

M. Sargurupremraj“, Y. Okada®, D. Woo®, ). Rosand’, G. Pare®,
J.C. Hopewell9, D. Saleheen'?, K. Stefansson’, B.B. Worrall'',
S.). Kittner'z, S. Seshadri”’, M. Fornage”, H.S. Markus'®,

JM. Howson'®, Y. Kamatani®, S. Debette?;

MEGASTROKE Consortium

'Institute for Stroke and Dementia Research, Ludwig-Maximilians-
University, Miinchen, Germany; 2Indian Institute of Science 1ISc, Centre
for Brain Research, Bangalore, India; 3University of Cambridge, Division
of Clinical Neurosciences- Stroke Research Group, Cambridge, United
Kingdom; *INSERM U1219 Bordeaux Population Health Research
Center- Bordeaux, INSERM U1219 Bordeaux Population Health
Research Center- Bordeaux, Bordeaux, France; *RIKEN Center for
Integrative Medical Sciences, Laboratory for Statistical Analysis- RIKEN
Center for Integrative Medical Sciences, Yokohama, Japan; ®University of
Cincinnati College of Medicine, University of Cincinnati College of
Medicine, Cincinnati, USA; "Massachusetts General Hospital MGH,
Center for Genomic Medicine, Boston, USA; 8McMaster University,
Population Health Research Institute, Hamilton, Canada; 9University of
Oxford, Clinical Trial Service Unit and Epidemiological Studies Unit-
Nuffield Department of Population Health, Oxford, United Kingdom;
'°University of Pennsylvania, Department of Genetics- Perelman School
of Medicine, Philadelphia, USA; IIUniver'sity of Virginia School of
Medicine, Departments of Neurology and Public Health Sciences,
Charlottesville, USA; 'ZUniversity of Maryland School of Medicine and
Baltimore, Department of Neurology, Baltimore, USA; '3Boston
University School of Medicine, Department of Neurology, Boston, USA;
"“University of Texas Health Science Center at Houston, Brown
Foundation Institute of Molecular Medicine, Houston, USA; 'SUniversity
of Cambridge, Stroke Research Group- Division of Clinical
Neurosciences, Cambridge, United Kingdom; '®University of Cambridge,
MRC/BHF Cardiovascular Epidemiology Unit- Department of Public
Health and Primary Care, Cambridge, United Kingdom

Background and Aims: Stroke has multiple etiologies but the under-
lying genes and pathways remain largely elusive.

Method: We conducted a genome-wide association meta-analysis in
>521,000 individuals (>67,000 cases and >454,000 controls) of
European, East Asian, African, South Asian, Mixed Asian, and Latin
American Ancestry collected through 29 studies genotyped with
genome-wide genotyping arrays and imputed to 1000 Genomes.
Results: We found 32 genome-wide significant risk loci, 22 of which are
novel. We demonstrate shared genetic variation with vascular risk factors
(blood pressure primarily, to a lesser extent blood lipids), cardiac traits
(coronary artery disease, atrial fibrillation), and venous thromboembo-
lism at individual loci, and employing genetic risk scores and LD score
regression. Several risk loci showed distinct association and pleiotropy
patterns for etiological stroke subtypes providing mechanistic insight.
Eleven of the novel loci point to mechanisms not previously implicated
in stroke pathophysiology. The 32 stroke risk loci were significantly
enriched in drug targets for antithrombotic therapy, one for an approved
thrombolytic drug and the other for an antiplatelet agent approved for
stroke prevention in Asia thus emphasizing the potential for drug discov-
ery. Incorporation of extensive functional datasets and bioinformatics
analyses enabled a prioritization of specific risk variants and genes as a
resource for further functional follow-up.

Conclusion: This study more than triples the number of stroke risk loci,
demonstrates shared genetic variation with multiple related vascular
traits, and provides novel mechanistic insights. Our findings offer a

framework for further experimental studies and prospects for the devel-
opment of novel therapeutic approaches.
Trial registration number: N/A

Large Clinical Trials 2
AS03-004

5-YEAR RISK OF TIA AND MINOR ISCHEMIC
STROKE : THE TIAREGISTRY.ORG
FINAL RESULTS

P. Amarenco for the TIAregistry.org Investigators'; On behalf
of the TlAregistry.org Steering Committee and Investigators
'Paris-Diderot- Sorbonne University, Neurology and Stroke Center-
Bichat hospital, Paris, France

Background and Aims: Little is known about the long-term risk of TIA
and minor ischemic stroke. The one-year results have been reported [N
Engl ) Med. 2016 ;374 :1533]. We now report the 5-year risk, final results.
Method: It was an investigator-driven, web-based, TIA clinic based, real-
world registry of patients enrolled with a TIA or a minor ischemic stroke
performed in 21 countries, 61 centers and 4,583 enrolled patients. 42
centers participated in the 5-year follow-up (n= 3,847 patients) with a
face-to-face or a telephone visit with the patient or a relative or its
primary care physician. The primary end-point was a composite of
stroke, myocardial infarction or vascular death.

Results: The median percentage of follow-up per center was 92.3% [IQR
83.4-97.8%]. 77.2% were evaluated by a stroke specialist within 24 hours
of symptom onset. At baseline, 67.1% had a Rankin 0 and 31.5% Rankin | ;
72.5% had NIHSS =0, 16.8% had NIHSS 1-3; 67.7% had an ABCD2 score
>4 ; 97.4% had a brain imaging (35.1% had a brain infarction), 91.9% had
extracranial artery imaging (15.7% >50% stenosis or occlusion), 84.6%
had intracranial artery imaging (13.9% >50% stenosis or occlusion),
94.3% had an ECG (9.6% atrial fibrillation), and 63.1% had cardiac echog-
raphy (4.8% with significant abnormality). At the time of database extrac-
tion (August 16, 2017), patients had been followed for a median of 5.01
years (interquartile range 4.62-5.23).

Conclusion: The primary end-point at 5 years, and risks by baseline
ABCD?2 score, presence of brain infarction and by underlying cause will
be presented at the meeting.

Trial registration number: N/A

AS06-079

BLOOD PRESSURE AND FUNCTIONAL
OUTCOME AFTER ENDOVASCULAR
TREATMENT: RESULTS FROM THE MR
CLEAN REGISTRY

S.A. van den Berg', M.J.H.L. Mulder?, R.B. Goldhoorn?,

J.M. Coutinho', B. Roozenbeek™*, D.W.J. Dippel?, Y.B.W.E.
M. Roos', H.B. van der Worps, PJ. Nederkoorn'; on behalf of
the MR CLEAN Registry investigators

' Academic Medical Center, Neurology, Amsterdam, The Netherlands;
2Erasmus MC University Medical Center, Neurology, Rotterdam, The
Netherlands; *Maastricht University Medical Center; Neurology,
Maastricht, The Netherlands; “Erasmus MC University Medical Center,
Radiology and Nuclear Medicine, Rotterdam, The Netherlands;
®University Medical Center Utrecht, Brain Center Rudolf Magnus-
Neurology, Utrecht, The Netherlands

Background and Aims: High systolic blood pressure (SBP) in the acute
phase of ischaemic stroke is associated with an increased risk of symp-
tomatic intracranial haemorrhage (sICH) and poor outcome. It is not well
known to what extent SBP affects outcome after endovascular treatment
(EVT) in daily clinical practice.
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Method: MR CLEAN Registry is an observational, prospective, multi-
centre study of EVT in routine clinical practice in the Netherlands. The
relation between SBP before EVT and collateral grade, reperfusion, siICH
and 90-day functional outcome (mRS score) was assessed with logistic
and ordinal regression. Odds ratios (ORs) and 95% confidence intervals
(Cls) are given per |10 mmHg increase in SBP.

Results: Of 1488 patients included between March 2014 and June 2016,
SBP was available in 1446 patients. The relation between SBP and poor
functional outcome was U-shaped, with the highest chance of good out-
come (MRS 0-2) for SBPs 110 to 19 mmHg. In patients with a SBP >
I'I5 mmHg, a higher SBP increased the risk of poor functional outcome
(acOR 0.94, 95% CI 0.89 — 0.98). Higher SBP was associated with a worse
collateral grade (acOR 0.95, 95% CI 0.91 — 0.99), less reperfusion
(extended Thrombolysis in Cerebral Infarction score 2b-3: aOR 0.92,
95% Cl 0.88 — 0.97) and higher occurrence of sICH (aOR I.11 95% CI
1.0l — 1.22).

Conclusion: In this large phase IV cohort of patients with acute ischae-
mic stroke treated with EVT, both low and high SBPs were associated
with poor outcome, and high SBP with a greater risk of sICH.

Trial registration number: N/A

AS02-036

TIME TO TREATMENT AND OUTCOMES IN
THROMBECTOMY AT THE EXTENDED TIME
WINDOW IN AURORA: POOLED ANALYSIS OF
THE DAWN, DEFUSE-3, POSITIVE, ESCAPE
AND REVASCAT TRIALS

R.G. Nogueira', T. jovinz, G. Albers®, M. Goyal4, M. Hill%,

A. Demchul’, A. Siddiqui®, D. Fiorella’, A. Davalos®,

L. Maarten®; for the AURORA Investigators

'Grady Memorial Hospital- Emory University School of Medicine,
Department of Neurology, Atlanta, USA; 2University of Pittsburgh
Medical Center, Neurology, Pittsburgh, USA; 3Stanford University,
Neurology, Palo Alto, USA; “University of Calgary, Radiology, Calgary,
Canada; *University of Calgary, Neurology, Calgary, Canada; ®State
University of New York at Buffalo, Neurosurgery, Buffalo, USA; “State
University of New York at Stony Brook, Radiology, Stony Brook, USA;
8Hospital Germans Trias, Neurology, Barcelona, Spain

Background and Aims: It is well-established that, within 0-6 hours,
the benefit of thrombectomy rapidly decays over time. The DAWN and
DEFUSE-3 trials have demonstrated that, in the presence of clinical-core
mismatch or perfusion-imaging mismatch, respectively, thrombectomy
remains beneficial within 6-24 hours. We aim to assess the effect of
time to randomization on outcomes in the trials that enrolled patients
in the 6—24-hour treatment window.

Method: In AURORA (Analysis of Pooled Data from Randomized
StUdies of ThROmbectomy MoRe than 6 hours After Last Known
Well), baseline demographic, clinical, and brain imaging data as well as
functional and imaging outcomes were pooled from five randomized
phase-3 trials involving mechanical thrombectomy in the 6—24-hour treat-
ment window (full dataset of the DAWN, DEFUSE 3, and POSITIVE trials
in addition to ESCAPE and REVASCAT subjects with >6 hours TLSW to
randomization). In the current analysis, we used traditional multivariate
logistic regression controlling age, core size, and NIHSS at baseline adding
an interaction between thrombectomy and time last seen well and then
generated the odds ratio of the interaction of thrombectomy and time at
particular time points. The primary endpoint was the ordinal score on
the modified Rankin scale at day 90. Secondary endpoint was the rate of
functional independence (mRS 0-2) at 90 days. The primary safety out-
comes were symptomatic ICH and 90-day mortality.

Results: Although the data are currently under embargo, we will present
the results of the analyses described above at the meeting.

Conclusion: We will present the conclusion of the analyses described
above at the meeting.
Trial registration number: N/A

AS03-033

RECURRENT CLINICAL ISCHEMIC STROKES
IN THE GORE REDUCE TRIAL OF
PFO CLOSURE

S. Kasner', T. Turan?, C. Kase?, H. Rowley", G. Andersen®,

H. Iversen‘, ). Volpi7, S. Messe!, L. Sondergaards, ). Rhodes9,
C. Sjostrand'®; The REDUCE Clinical Study Investigators
'University of Pennsylvania, Neurology, Philadelphia, USA; Medical
University of South Carolina, Neurology, Charleston, USA; *Boston
University, Neurology, Boston, USA; 4Universit:y of Wisconsin, Radiology,
Madison, USA; *Aarhus University Hospital and Faculty of Heath- Aarhus
University, Neurology, Aarhus, Denmark; ®Rigshospitalet- University of
Copenhagen, Neurology, Copenhagen, Denmark; "Houston Methodist,
Neurology, Houston, USA; ®Rigshospitalet, Cardiology, Copenhagen,
Denmark; *Medical University of South Carolina, Cardiology, Charleston,
USA; '°Karolinska University Hospital, Neurology and Clinical
Neuroscience, Stockholm, Sweden

Background and Aims: The Gore REDUCE trial demonstrated lower
stroke risk with PFO closure compared to antiplatelet therapy alone. We
aimed to further characterize these strokes in terms of size, location,
etiology, and severity/outcome, to emphasize the pathophysiology and
clinical importance of stroke prevention in this population.

Method: In this multinational trial, we randomly assigned patients with
cryptogenic stroke and PFO in a 2:1 ratio to closure plus antiplatelet
therapy or to antiplatelet therapy alone. The first co-primary endpoint
was freedom from clinical ischemic stroke through at least 2 years. All
adjudicated strokes were characterized for etiology (TOAST and
ASCOD) and severity/outcome (NIHSS/mRS) by the clinical endpoint
committee while infarct size and location was determined by the imaging
core lab; all were blinded to treatment allocation.

Results: We enrolled 664 patients with mean age 45.2 years, 81% with
moderate or large inter-atrial shunts, and had a median follow-up of 3.2
years. There were 6 (1.4%) recurrent strokes in the closure group and 12
(5.4%) strokes in the antiplatelet therapy group (HR 0.23; 95%CI:0.09-
0.62). Final blinded detailed characterization of these events is underway
and results will be presented.

Conclusion: The majority of recurrent strokes in patients with crypto-
genic stroke and PFO are expected to be embolic and cryptogenic. PFO
closure reduces the risk of recurrent ischemic stroke, and the impact on
large or disabling stroke is expected to support both the pathophysio-
logical effect of closure and the clinical importance in this population.
Trial registration number: ClinicalTrials.gov Identifier: NCT00738894

AS04-037

GOTHENBURG VERY EARLY SUPPORTED
DISCHARGE: A BLOCK-RANDOMIZED TRIAL
WITH SUPERIORITY DESIGN OF VERY EARLY
SUPPORTED DISCHARGE FOR PATIENTS
WITH STROKE

L. Rafsten'; Ar!na Danielssona Cathrine Petersson Asa Nordin
Ann Bjorkdal Asa Axelsson Asa L Nilsson Maria EH Larsson

Karin Friberg Katharina S Sunnerhagen
'Neuroscience and Physiology, Physiotherapy, Gothenburg, Sweden

Background: Early supported discharge (ESD) has shown to be efficient
yet not implemented everywhere.
Aim: To assess if very early supported discharge (VESD) is useful.
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Method: A block randomized controlled trial comparing VESD with
ordinary discharge. Inclusion: confirmed stroke, >18 years, living < 30
min from the hospital, National institute of health stroke scale (NIHSS)
0-16 and Barthel Index (Bl) 50-100 on day 2, with Bl 100 the Montreal
Cognitive Assessment (MoCA) < 26. Exclusion: life expectancy < | year,
inability to speak or to communicate in Swedish. Intention to treat anal-
yses were made. Chi-square was used for group differences.

Primary outcome: anxiety assessed with Hospital Anxiety and
Depression Scale (HADS-A). Secondary outcomes: function with modi-
fies Ranking Scale (mRS) activities of daily living with Barthel Index (BI).
Results: Of 140 included patient 54% were woman. Median age was 74
years. The median length of stay was 12 days in the VESD and 15 days in
the controls. Thirty two patients were lost before start of intervention.
There was no significant shift regarding HADS-A between admittance, 3
months or one year post stroke. The mRS was significant lower in the
VESD three months post stroke (p =0.004). There was a significant shift
in proportions in mRs between admittance, 3 months post stroke and
one year post stroke in both groups.

Conclusion: The VESD were discharged 3 days earlier than the control
group. The mRS at 3 months was better in the VESD group but at 12
months, there were no significant differences left.

Trial registration number: NCT01622205

AS01-024

DOES TRANEXAMIC ACID LEAD TO
INCREASED DWI HYPERINTENSE LESION
PREVALENCE IN PATIENTS WITH
SPONTANEOUS INTRACEREBRAL
HAEMORRHAGE? RESULTS OF THE TICH-2
MRI SUB-STUDY

R. Dineen', S. Pszczolkowski', K. Flaherty', Z. Law',

R. Gallagherz, D. Swienton?, P. Morgan3, I. Roberts®,

D. Werring®, R. Al-Shahi Salman®, T. England’, P. Bath'

and N. sprigg'

'University of Nottingham, Clinical Neuroscience, Nottingham, United
Kingdom; 2University Hospitals of Leicester NHS Trust, Neuroradiology,
Leicester, United Kingdom; *Nottingham University Hospitals NHS Trust,
Medical Physics and Clinical Engineering, Nottingham, United Kingdom;
“*London School of Hygiene & Tropical Medicine, Clinical Trials Unit,
London, United Kingdom; *University College London, Stroke Research
Centre, London, United Kingdom; 6University of Edinburgh, Centre for
Clinical Brain Sciences, Edinburgh, United Kingdom; 7University of
Nottingham, Medical Sciences & GEM, Derby, United Kingdom

Background and Aims: Diffusion weighted imaging (DWI) hyperin-
tense lesions (HL), thought to indicate foci of cerebral ischaemia, are
observed on MRI scans of people with recent spontaneous intracerebral
haemorrhage (SICH) with a prevalence of 8-35%. Tranexamic acid
(TXA), an antifibrinolytic agent under evaluation as a treatment for
acute SICH, could theoretically potentiate this risk. We hypothesise
that prevalence of DWIHL will be greater in people with SICH five
days after treatment with TXA compared to placebo.

Method: MRI sub-study nested within the international multi-centre
double-blind randomised controlled Tranexamic Acid for Hyperacute
Primary Intracerebral Haemorrhage (TICH-2) trial which tests the
hypothesis that intravenous TXA reduces death and disability when
given within 8 hours of ICH onset. Eligible adults in TICH-2 underwent
MRI including DWI at day 5 (range day 2—14) after randomisation. Two
neuroradiologists identified DWIHL independently; a third neuroradiol-
ogist adjudicated discrepancies. We compared presence of DWIHL after
SICH between treatment groups using binary logistic regression with
adjustment for baseline covariates.

Results: Full results will be available in May 2018. Preliminary analysis of
the TICH-2 MRI sub-study dataset includes 206 participants from 44
centres with baseline characteristics (Table).

Conclusion: Comparison of between-group differences in DWIHL prev-
alence in the TICH-2 MRI sub-study dataset will be presented. This is the
first study to address this question, providing important safety data to
inform clinical practice.

Trial registration number: ISRCTN93732214

AS03-025

RIVAROXABAN OR ASPIRIN FOR PATENT
FORAMEN OVALE: PRESPECIFIED SUBGROUP
ANALYSIS FROM THE NAVIGATE ESUS TRIAL

S. Kasner', T. NAVIGATE ESUS Steering Committee and
Investigators’; NAVIGATE ESUS Steering Committee and
Investigators

'"University of Pennsylvania, Neurology, Philadelphia, USA; 2NAVIGATE
ESUS Steering Committee and Investigators, NAVIGATE ESUS Steering
Committee and Investigators, NAVIGATE ESUS Steering Committee and
Investigators, Canada

Background and Aims: Patent foramen ovale (PFO) is a contributor
to embolic stroke of undetermined source (ESUS). Subgroup analyses
from PFO closure trials suggest that anticoagulation may have compara-
ble efficacy to closure, which is superior to antiplatelet therapy. We
hypothesized that anticoagulant treatment with rivaroxaban, an oral
factor Xa inhibitor, would reduce the risk of recurrent stroke compared
with antiplatelet therapy with aspirin among patients with PFO enrolled
in the NAVIGATE-ESUS trial.

Method: The NAVIGATE-ESUS double-blind, randomized trial assessed
the efficacy and safety of rivaroxaban |5mg versus aspirin 100mg once
daily for secondary stroke prevention in patients with ESUS. The primary
efficacy outcome was all recurrent strokes and systemic embolism, and
there was no difference in the primary outcome among all participants.
Echocardiography was required for all subjects, and cCohorts with and
without PFO were defined based on extent of diagnostic testing, includ-
ing transthoracic (TTE) and/or transesophageal echocardiography (TEE).
Agitated saline contrast (“bubble”) studies were not required.

Results: 7214 participants were enrolled from 459 sites in 3| countries
and were followed for a mean of || months. PFO was detected in 313/
5993 (5%) of patients with TTE and in 370/1356 (27%) with TEE. Final
results will be presented.

Conclusion: PFO is common in patients with ESUS when assessed by
TEE. Results of this pre-specified subgroup analysis will be presented on
the rate of ischemic strokes in PFO patients assigned to rivaroxaban
versus aspirin.

Trial registration number: ClinicalTrials.gov number, NCT02313909
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BETWEEN-CENTER AND BETWEEN-
COUNTRY DIFFERENCES IN OUTCOME
AFTER ANEURYSMAL SUBARACHNOID
HEMORRHAGE IN THE SUBARACHNOID
HEMORRHAGE INTERNATIONAL TRIALISTS
(SAHIT) REPOSITORY

S. Diikland', B. jajaz, M. van der jagtJ, B. Roozenbeek?,

E. Steyerberg'”, D. Dippel®, R.L. Macdonald®, H. Lingsma'; on
behalf of the SAHIT collaborators

'Erasmus University Medical Center, Public Health, Rotterdam, The
Netherlands; “Li Ka Shing Knowledge Institute- St. Michael's Hospital-
University of Toronto, Neuroscience Research Program, Toronto,
Canada; >Erasmus University Medical Center, Intensive Care, Rotterdam,
The Netherlands; “Erasmus University Medical Center; Neurology,
Rotterdam, The Netherlands; SLeiden University Medical Center,
Biomedical Data Sciences, Leiden, The Netherlands; ®Keenan Research
Center- Li Ka Shing Knowledge Institute- St. Michael’s Hospital-
University of Toronto, Surgery, Toronto, Canada

Background and Aims: Differences in outcome among different set-
tings are common in many diseases and may reflect differences in quality
of care. We aimed to quantify between-center and between-country
differences in outcome after aneurysmal subarachnoid hemor-
rhage (aSAH).

Method: We analyzed data from 5530 aSAH patients from three ran-
domized clinical trials including 170 centers and 22 countries. We used
random-effects logistic regression adjusted for patient characteristics to
estimate between-center and between-country differences in unfavorable
outcome, defined as Glasgow Outcome Scale |1-3 (severe disability, veg-
etative state or death) or modified Rankin Scale 4-6 (moderately severe
disability, severe disability or death) at three months. Between-center and
between-country differences were quantified with the median odds ratio
(MOR), which is based on the variance of the random effects and can be
interpreted as the odds ratio for unfavorable outcome between two
randomly selected centers or countries. We analyzed the total database
and performed subgroup analysis stratified for continent (Europe, North
America and Oceania).

Results: The proportion of patients with unfavorable outcome was 27%.
We found substantial between-center differences (MOR = 1.26), which
were not explained by patient characteristics (adjusted MOR = 1.30).
Between-country differences were also found (adjusted MOR = | .41).
Between-center differences were absent in Oceania and North
America (adjusted MOR = 1.00), but were present in Europe (adjust-
ed MOR = |.51).

Conclusion: Outcome after aSAH differs between centers and coun-
tries, especially in Europe. Since these differences could not be explained
by patient characteristics, future research should focus on explanations
regarding differential treatment policies and quality of care.

Trial registration number: N/A

AS12-071

SECONDARY TRANSFER OF STROKE
PATIENTS FOR THROMBECTOMY BY AIR
AMBULANCE IN ENGLAND: A COST-
EFFECTIVESS ANALYSIS

D. Flynn', D. Coughlan', P. McMeekin?, G.A. Ford®, D. Craig',
S. Rice', D. Burgess“, ). Balami®, A. Mawson®, H. Lumley3
and P. White®

'Newcastle University, Institute of Health and Society, Newcastle upon
Tyne, United Kingdom; 2Northumbria University, School of Health-
Community and Education Studies, Newcastle upon Tyne, United
Kingdom; 3Newcastle University, Institute of Neuroscience Stroke
Research Group, Newcastle upon Tyne, United Kingdom; “Clinical
Research Network North East and North Cumbria, North East and
North Cumbria Stroke Patient & Carer Panel, Newcastle upon Tyne,
United Kingdom; 5University of Oxford, Centre for Evidence Based
Medicine, Oxford, United Kingdom; 5Great North Air Ambulance,
Northumberland Wing- The Imperial Centre, Darlington,

United Kingdom

Background and Aims: Helicopter Emergency Medical Services
(HEMS) for secondary transfer of stroke patients eligible for thrombec-
tomy could have a significant impact on outcomes for patients residing in
areas remote from a thrombectomy centre (TC). Remote units cannot
sustain a 24/7 thrombectomy service locally and transfer to a TC is
necessary. There are few data on cost-effectiveness of secondary transfer
via HEMS to inform commissioning decisions. We are evaluating the cost-
effectiveness of HEMS versus ground-based ambulance (GBA) for stroke
thrombectomy in England.

Method: Using Geographic Information System data, we identified
unavoidably remote hospitals serving a population of <800,000 (where
initiating a local sustainable 24/7 thrombectomy service is not feasible)
and > hour by GBA from the nearest designated TC. We previously
estimated the proportion of CT/CTA-confirmed stroke patients admitted
with NIHSS>6 within 4.5 hours. Probability of receiving thrombectomy
via HEMS or GBA was derived from average journey times. Quality
Adjusted Life Years will be calculated for secondary transfer by HEMS
and GBA to the most proximal TC to derive an incremental cost-effec-
tiveness ratio.

Results: Annual stroke incidence of 3,860 at unavoidably remote hospi-
tals (>75km transfer distance), of which 508 patients would be trans-
ferred by HEMS. Ongoing survey of HEMS to establish operational
parameters and costs to inform cost effectiveness model is ongoing
and will be presented with the health economic data.

Conclusion: HEMS is an option for secondary transfer of patients eligi-
ble for thrombectomy from unavoidably “small” and remote hospitals.
Estimates of HEMS cost-effectiveness will be presented to inform the
optimal organisation of thrombectomy service delivery.

Trial registration number: N/A

AS12-072

VIDEO SUPPORT IN THE PREHOSPITAL
STROKE CHAIN

H. Maurin Soderholm’', S. Candeﬁord2’3, M. Andersson
Hagiwara®, J.E. Karlsson®, L. Rosengren® and B.A. Sjoqvist™>
'University of Boras, Swedish School of Library and Information Science-
Prehospen Centre for Prehospital Research, Boras, Sweden; *Chalmers
University of Technology, Department of Electrical Engineering,
Gothenburg, Sweden; Sahlgrenska University Hospital, MedTech West,
Gothenburg, Sweden; *University of Boras, Prehospen Centre for
Prehospital Research, Boras, Sweden; *Sahlgrenska University Hospital,
Department of Neurology, Gothenburg, Sweden; ®the Sahlgrenska
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Academy at University of Gothenburg, Institute of Neuroscience and
Physiology- Department of Clinical Neuroscience, Gothenburg, Sweden

Background and Aims: Video-consultations between hospital and
ambulance/EMS clinicians have the potential to increase precision of deci-
sions regarding stroke patient assessment, management and transport.
The aim of this study was to evaluate feasibility and impact of real-time
video for neurologist—EMS clinician consultation.

Method: The study used full-scale prehospital simulations including on-
scene EMS clinicians, simulated patients, and remote neurologists at a
tertiary stroke center. Video-consultation was used for remote assess-
ment of cases exhibiting |)severe, and 2)mild stroke symptoms, to deter-
mine appropriate management and transport based on geographical loca-
tion (proximity to local hospital and stroke center) and NIHSS score.
Results: Three video-cameras were installed inside an ambulance. The
remote neurologists were presented with a picture-in-picture layout
including three views of the patient:

Analysis of video-recordings and post-interviews indicate video-consul-
tation advantageous compared to current means (telephone) for remote
stroke patient evaluation. The richer view and added verbal information
e.g. makes possible complete NIHSS assessments. Choice of level of care,
e.g. referral to a tertiary stroke center with endovascular thrombectomy
capability, is facilitated. Challenges include harmonization of the overall
work process and optimizing ambulance camera installations.
Conclusion: Video is a feasible tool for remote stroke assessment even
under realistic, time-critical work conditions. The results suggest that it
will lead to safer and higher quality of care, and that the procedure now is
ready for next step towards real clinical implementation.

Trial registration number: N/A

AS12-060

ELIGIBILITY FOR ENDOVASCULAR THERAPY
IN A LATE TIME WINDOW IN A POPULATION-
BASED STUDY

M. Millan', N. Pérez de la Ossa', M. Hernandez-Pérez',

M. Gomis', L. Dorado', A. Ramos', S. Forcén', M. Alvarez',
J. Alvarez', R. Lépez' and A. Davalos'

'Germans Trias i Pujol Hospital, Neuroscience, Badalona, Spain

Background and Aims: Thrombectomy has recently shown to be
effective in patients with ischemic stroke within 6 to 24 hours selected
by clinical/infarct mismatch. We aimed to determine endovascular ther-
apy (EVT) eligibility in stroke code patients presenting in a late
time window

Method: From a prospective collected data of patients with suspicion of
acute stroke attended at a single comprehensive stroke center covering a
population of 850.000 inhabitants (6-year period), we analyzed patients
admitted within 6 to 24 hours from last time seen well. Patients were
classified in known (KN) and unknown (UKN) onset of symptoms and
according to the time frame (6—12h, 12-24h). DAWN criteria (MI/TICA
occlusion, NIHSS>10, ASPECTS>6 and mRS 0-1) and clinical practice
(CP) criteria (MI/M2/TICA/Tandem occlusion, NIHSS>6, ASPECTS>6
and mRS 0-2) were assessed in each group.

Results: Of 3511 patients, |133(32.3%) were admitted within 6 to 24h,
243(6.9%)/ 890(25.4%) patients with KN/UKN onset, respectively.
DAWN criteria fulfilled in 42/1133(3.7%) patients whereas CP criteria
in 74/1133(6.5%) patients. KN patients were scarcely eligible for EVT in
contrast to UKN patients (see table). Considering patients with
NIHSS>10 (n = 349), EVT eligibility increased to 10.8%/20.3% according
to DAWN/CP criteria.

Conclusion: Up to 7% of patients with suspected stroke within 6-24
hours are eligible for EVT, basically those with unknown onset of symp-
toms. Stroke Code systems should consider including patients with
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unknown onset up to 24 hours, especially when a prehospital clinical
scale detects severe symptoms
Trial registration number: N/A

AS12-068

REAL WORLD HOSPITAL TRANSFER TIMES
AND LOSS OF BRAINTISSUE MEASURED
WITH E-ASPECTS UNDERLINES IMPORTANCE
OF IMPROVEMENT OF STROKE

CARE DELIVERY

J. Purrucker', N. Mattern', C. Herweh?, S. NagelI and

C. Gumbinger'

'"Heidelberg University Hospital, Neurology, Heidelberg, Germany;
2Heidelberg University Hospital, Neuroradiology, Heidelberg, Germany

Background and Aims: As thrombectomy is only available at stroke
centers, there is an ongoing debate whether acute ischemic stroke
patients benefit from direct referral vs. secondary transportation. We
aimed to analyze the brain tissue loss in a real-world drip & ship model
of acute anterior circulation stroke patients.

Method: We analyzed consecutive hospital transfer times between 2013
and 2016 for patients transported as potential candidates for thrombec-
tomy with middle cerebral artery infarct from regional hospitals to our
stroke center. All patients underwent external as well as in house emer-
gency CT-imaging, and Alberta Stroke Program Early Computed
Tomography Scores were automatically calculated using the Brainomix®
e-ASPECTS software. Furthermore, weighted acute ischemia volumes
were equally calculated.

Results: Of 87 patients with available e-ASPECTS, median image-to-
image time was 2:36 h (IQR, 1:59-3:13). Hospital transfer was associated
with a decrease in e-ASPECTS of | (0-2) points (first imaging 9 [7—10],
secondary imaging 8 [6—9], p =0.02). e-ASPECTS decrease was inversely
associated with infarct size growth (total weighted acute ischemia lesion
5.0 ml [2.3-10.78] vs. 7.2 ml [3.7-12.9; p = 0.005]). Transfer time corre-
lated with discharge NIHSS, with longer transport times being correlated
with worse neurological status (p = 0.04).

Conclusion: Longer-image to image time is associated with a decrease in
e-ASPECTS score and an increase in infarct volume, as well as a less
favorable outcome. Our data underscore the need for faster hospital
transfer systems as well as evaluation of prehospital triage concepts
including direct referrals to stroke centers.

Trial registration number: N/A

AS12-031

ASSOCIATION BETWEEN INDIVIDUAL
ADHERENCE TO QUALITY INDICATORS AND
EARLY MORTALITY AFTER ISCHEMIC STROKE:
THE GERMAN STROKE REGISTERS STUDY
GROUP (ADSR)

V. Riicker', P. Hermanek?, B. Misselwitz?, K. Berger4, G. Seidel®,
A. janssenb, S. Rode’, C. Burmeister®, C. Matthis®,

H.C. Koennecke'?, P. Heuschmann'"'"'%; the German Stroke
Register Study Group (ADSR)

IUniversity of Wiirzburg, Institute of Clinical Epidemiology and Biometry,
Wiirzburg, Germany; *Bavarian Permanent Working Party for Quality
Assurance, Bavarian Permanent Working Party for Quality Assurance,
Munich, Germany; 3Institute of Quality Assurance Hesse GQH, Institute
of Quality Assurance Hesse GQH, Eschborn, Germany; 4University of
Miinster, Quality Assurance Project “Stroke Register Northwest
Germany”- Institute of Epidemiology and Social Medicine, Minster,
Germany; *Asklepios Klinik Nord Hamburg, Department of Neurology,

Hamburg, Germany; ®Medical Association North Rhine, Quality
Assurance in Stroke Management in North Rhine-Westphalia,
Diisseldorf, Germany; 7Baden-Wuer'ttembergische Hospital Association,
Office for Quality Assurance in Hospitals GeQiK®-, Stuttgart, Germany;
8Institute of Quality Assurance Rhineland-Palatinate/SQMed, Institute of
Quality Assurance Rhineland-Palatinate/SQMed, Mainz, Germany;
University of Liibeck, Quality Association for Acute Stroke Treatment
Schleswig-Holstein QugSS- Institute of Social Medicine and Epidemiology,
Libeck, Germany; '%ivantes Klinikum im Friedrichshain Berlin, Klinik fiir
Neurologie mit Stroke Unit, Berlin, Germany; ''University Hospital
Wiirzburg, Clinical Trial Center Wiirzburg, Wiirzburg, Germany;
"2University of Wiirzburg, Comprehensive Heart Failure Center,
Wiirzburg, Germany

Background and Aims: Quality indicators (QI) are an accepted tool to
measure performance in routine clinical care. We investigated the asso-
ciation between adherence to evidence-based Qls of acute stroke care
and early outcome in Germany.

Method: Consecutive patients with ischemic stroke (IS) admitted to one
of the hospitals cooperating within the German Stroke Register Study
Group (ADSR) between 2015 and 2016 were analysed. The ADSR is a
voluntary network of 9 regional stroke registers monitoring quality of
acute stroke care across 750 hospitals in Germany. On patient level the
association between adherences to a predefined set of | | evidence-based
indicators of process of stroke care with 7-day in-hospital-mortality was
assessed a) for each single QI by multivariable logistic regression and b)
for the proportion of Qls fulfilled from the number of potential Qls the
individual patient was eligible for by generalized linear mixed model anal-
ysis adjusted for age, sex, NIHSS and living will with hospital as
random effect.

Results: 375,899 patients with IS and complete information were ana-
lysed. Adherence to Qls ranged between 41.0% (thrombolysis of eligible
patients) and 95.2% (physiotherapy); adherence to 9 out of the Il Qls
showed a statistical significant association with short term survival. The
proportion of Qls fulfilled from the number of potential Qls the individual
patient was eligible for was median 0.90 (IQR 0.75-1.00). In multivariable
analysis, a linear association between overall adherence to quality indica-
tors and 7-day in-hospital-mortality was observed (p < 0.001).
Conclusion: Adherence to evidence-based QIls of acute stroke care is
associated with lower 7-day in-hospital-mortality in clinical routine.
Trial registration number: N/A

AS06-031

STROKE NURSE INVOLVEMENT ON CODE
STROKE MANAGEMENT IMPROVES
REPERFUSION METRICS

E. Sanjuan', K.E. Santana', S. Boned', L. Calleja',

M.T. Rodriguez-Samaniego', P. Giron', M. Rubiera',

M. Muchada', M. Ribo', D. Rodriguez Luna', J. Pagola',
J.M. Juega', N. Rodriguez' and C.A. Molina'

'Vall d’Hebrén hospital, Stroke Unit, Barcelona, Spain

Background and Aims: Shortening door-to-needle (DTN) and door-
to-groin (DTG) times without compromising safety is one of the major
goals of reperfusion therapy. A pre-hospital Stroke Code (SC) activation
leading to a direct transfer of patients to CT(CT-SC) or Angio-suit
(Angio-SC), bypassing emergency room (ER) in selected patients, has
been implemented in our center. To ensure quality and continuous care
in this hyperacute process, an expert stroke nurse from the stroke unit is
recruited in direct SC transfers.We aimed to assess the impact of the
presence of an expert stroke nurse in reperfusion treatment parameters
and the safety and feasibility of leaving the Stroke Unit to take care of
the SC.

Method: When information is unclear the patient is evaluated in ER
before CT(ER-SC). Direct transfers are performed when the arriving
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patient is stable and symptoms are<6h.Expert stroke nurse is notified
only in direct SC transfers.

Results: During 2016, 816 patients were transferred to our center by
SC activation. 290 patients (35,5%) underwent reperfusion treatment,
ER-SC 101 (34.8%), CT-SC 146(50,3%), Angio-SC 43(14,8). Expert
nurse was recruited to attend 138SC patients who received reperfusion
in direct transfers (n= 189), which means a 73% of the CT/Angio-SC
patients.Our mean DTN was 28+-/-17min and DTG 41-+/-50min in this
period. DTN and DTG times were significantly lower in direct transfers
compared with ER-SC(DTN 26,2min vs 37,5min p=0.003 and DTG
41,4min vs 79,2min p <0.001).When the expert nurse was present,
those times where even lower (DTN 24,3 and DTG 17,6).
Conclusion: Expert stroke nurse recruitment from the Stroke Unit is
feasible and safely helps to improve time indicators in acute stroke reper-
fusion treatment.

Trial registration number: N/A

AS12-069

IMPROVING WORKFLOW FOR
ENDOVASCULAR THROMBECTOMY:
EXPERIENCE FROM THE GREATER
AMSTERDAM AREA

K. Treurniet', A. Groot?, L. van den Bergz, L. Beenen',

H. Marquering'?, Y. Roos?, C. Majoie' and J. Coutinho”

' Academic Medical Center, Radiology and Nuclear Medicine, Amsterdam,
The Netherlands; 2Academic Medical Center, Neurology, Amsterdam,
The Netherlands; *Academic Medical Center, Biomedical Engineering and
Physics, Amsterdam, The Netherlands

Background and Aims: Time to treatment is one of the most impor-
tant prognostic parameters for EVT in acute ischemic stroke (AIS). We
studied the effect of workflow improvements on treatment times in our
high-volume comprehensive stroke center.

Method: We performed a prospective sequential comparison study:
period | (before workflow improvements, April 2014-December 2016)
vs. period |l (after workflow improvements, January 2017-December
2017). We included consecutive AlS patients treated with EVT at our
tertiary neuro-intervention center, with referrals from I3 surrounding
primary stroke hospitals. Workflow improvements included optimization
of transfers through a regional protocol (StrokeNet), direct referral with-
out consultation, digital image transfer, parallel one stop CT-CT angiog-
raphy and administration of IVT, and preparation of the angiosuite prior
to patient arrival. Primary endpoint was the door-to-groin time (DGT,
door of first hospital).

Results: We included 479 patients, 278 (58%) in period | and 201 (42%)
in period Il. The proportion of drip-and-ship patients was stable across
the two periods (68% period | vs. 73% period Il, P=0.27). During period
Il, patients less often received IVT (87% vs. 74%, P<0.001). The median
DGT was 30 minutes shorter in period Il compared to period | (145
minutes vs. | |5 minutes, P<0.001). This improvement was consistent
for both mothership (109 minutes vs. 68 minutes, P<0.001) and drip-
and-ship patients (163 minutes vs. 125 minutes, P<0.001).
Conclusion: Innovations to improve workflow for patients receiving
EVT lead to substantially shorter door to groin times. In part, this
effect may have been driven by increased experience with EVT.

Trial registration number: N/A

ASI13-018

DETERMINANTS OF NON-RECOGNITION OF
STROKE BY EMERGENCY MEDICAL
SERVICES (EMS)

B. Tunnage', R. Krishnamurthiz, A. Swain', C. Frampt:on3

and V. Feigin’

'Auckland University of Technology, Department of Paramedicine,
Auckland, New Zealand; *Auckland University of Technology, National
Institute for Stroke and Applied Neurosciences, Auckland, New Zealand;
3University of Otago, Department of Medicine, Christchurch,

New Zealand

Background and Aims: Recognition of stroke by the EMS is imperative
for optimal dispatch of mobile stroke units and activation of in-hospital
stroke pathways prior to arrival, testing for large vessel occlusion and by-
passing the closest hospital in preference for a specialist stroke centre.
Previous studies report conflicting results on the sensitivity of recogni-
tion by EMS. We aimed to determine the sensitivity of call-taker and
paramedic stroke recognition and identify factors predicting paramedic
non-recognition.

Method: This population-based study of confirmed stroke/TIA patients
linked operational and clinical EMS data with data from patient interviews
and medical records. Independent predictors of non-recognition were
determined by logistic regression analysis.

Results: Call-takers correctly identified 44% and paramedics 70% of
cases. Paramedic non-recognition was associated with six factors: when
the callout was not classified by the dispatcher as a stroke (aOR, 0.15,
95% Cl, 0.09-0.24); the patient had no known family history of stroke
(0.51, 0.34-0.76); the paramedic evaluated the patient’s severity as minor
compared to moderate (0.20, 0.04-0.89), serious (0.08, 0.02-0.35) or
critical (0.07, 0.01-0.39); the paramedic did not record a FAST assessment
compared to a negative (0.38, 0.19-0.75) or positive test result (0.02,
0.01-0.04) or exclusion (0.24, 0.12-0.51); the final diagnosis was an intra-
cerebral haemorrhage (2.66, 1.25-5.69) or ischaemic stroke (2.57, 1.41-
4.66) compared to a TIA; the patient met posterior rather than lacunar
cerebral infarct criteria (2.41, 1.32-4.41).

Conclusion: An understanding of the factors associated with non-rec-
ognition of stroke by paramedics could be used to design EMS education
programmes to improve stroke recognition.

Trial registration number: N/A

Scientific Communications -Prevention
Non- Trials

ASO01-016

INTENSIVE STATIN TREATMENT IN ACUTE
ISCHEMIC STROKE PATIENTS WITH
INTRACRANIAL ATHEROSCLEROSIS - HIGH-
RESOLUTION MAGNETIC RESONANCE
IMAGING STUDY (STAMINA-MRI STUDY)

J.W. Chung', S.J. Kim?, M.J. Lee', J. Hwang?, ). Shin', W.K. Seo',
G.M. Kim', C.S. Chung', O.Y. Bang'; The STAMINA-MRI
STUDY Collaborators

ISamsung Medical Center, Neurology, Seoul, Republic of Korea; 2Hana
General Hospital, Neurology, Cheongju, Republic of Korea; 3Kyungbook
National University Medical Center, Neurology, Daegu, Republic

of Korea

Background and Aims: Intracranial atherosclerosis is a common
condition consisting over 20% of ischemic stroke etiology in Asian pop-
ulation. Besides lowering blood cholesterol levels statin also stabilize
atherosclerotic plaque and eventually lower the risk of ischemic stroke.
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However, little evidence resides on the effect of statin treatment on
intracranial atherosclerosis.

Method: The STAMINA-MRI trial is a single-arm, prospective, observa-
tional study, monitoring imaging and clinical outcomes of high-dose statin
(atorvastatin 40-80mg and rosuvastatin 20mg) treatment among patients
with acute ischemic stroke caused by symptomatic intracranial athero-
sclerosis. Seventy-seven statin-naive acute ischemic stroke patients with
symptomatic intracranial artery (middle cerebral and basilar artery) ste-
nosis (above 30%) were included. The primary outcome was changes in
vascular remodeling and plaque characteristics before and after 6-months
statin treatment measured by high-resolution magnetic resonance imag-
ing (HR-MRI).

Results: The mean age of the patients were 62.6 + 13.7 years and
median interval between initial and follow up HR-MRI was 180 [162-
190] days. Low-density lipoprotein cholesterol levels (mg/dL) at initial
and follow up were 125.81 £35.69 and 60.95=+ 19.28 respectively.
Overall, statin treatment significantly decreased degree of stenosis (%,
76.47 £20.23 Vs. 64.05+21.29, P<0.001) and enhancement plaque
volume (mm?, 32.07 +39.15 Vs. 17.06 +34.53, P=0.013). Treatment
with rosuvastatin, longer statin treatment duration, and symptomatic
basilar artery stenosis were associated with decreased enhancement
volume after statin treatment. However, about 20% patients showed
increased  enhancement volume and stenosis degree after
statin treatment.

Conclusion: High-dose statin treatment effectively stabilized symptom-
atic intracranial atherosclerotic plaque. Future investigations are needed
to determine genetic factors associated with poor statin response and
alternative therapeutic option such as PCSK9 Inhibitor.

Trial registration number: ClinicalTrials.gov: NCT02458755

AS20-036

ANTIPLATELET TREATMENT AFTER TIA AND
ISCHAEMIC STROKE IN PATIENTS WITH
CEREBRAL MICROBLEEDS IN TWO

LARGE COHORTS

G.K.K. Lau', C. Lovelock?, L. Li%, M. Simoni?, S. Gutnikov?,
W. Kueker?, H.K.F. Mak® and P.M. Rothwell?

'"The University of Hong Kong, Department of Medicine, Hong Kong,
Hong Kong S.A.R; 2University of Oxford, Centre for Prevention of Stroke
and Dementia- Nuffield Department of Clinical Neurosciences, Oxford,
United Kingdom; 3The University of Hong Kong, Department of
Diagnostic Radiology, Hong Kong, Hong Kong S.A.R

Background and Aims: In TIA/ischaemic stroke patients, microbleed-
burden predicts intracerebral haemorrhage (ICH), and ischaemic stroke,
but implications for antiplatelet-treatment are uncertain.

Method: In two independent prospective cohorts with TIA/ischaemic
stroke (Oxford Vascular Study/mainly Caucasian; University of Hong
Kong/mainly Chinese), antiplatelet-treatment was started routinely irre-
spective of microbleed-burden. Risks, time-course and outcome of ICH,
extracranial bleeds, and recurrent ischaemic events, were determined
and stratified by microbleed-burden (0 vs. |, 2—4 and >5), adjusting for
age, sex and vascular risk factors.

Results: Microbleeds were more frequent in the Chinese cohort (450/
1003 vs. 158/1080; p < 0.0001), but risk associations were similar during
7433patient-years of follow-up. Among [81|patients on antiplatelet
drugs, risk of major extracranial bleeds was unrelated to microbleed-
burden (pyreng =0.87), but the 5-year risk of ICH was steeply related
(Perena<<0.0001), with 73% of ICH in 7.7% patients with >5microbleeds.
However, risk of ischaemic stroke also increased with microbleed-burden
(Perend = 0.013), such that risk of ischaemic stroke and coronary events
exceeded ICH and major extracranial bleeds during the first-year, even
amongst patients with >5microbleeds (11.7% vs. 3.7%). However, this
ratio changed over time (time-course piyceraction = 0.034), with risk of

haemorrhage matching that of ischaemic events after one-year (I1.0%
vs. 10.5%). Moreover, whereas the association between microbleed-
burden and risk of ischaemic stroke was due mainly to non-disabling
events (Pend = 0.007), the association with ICH was accounted for
(Perend <0.0001) by disabling/fatal events (>5microbleeds: 82% dis-
abling/fatal ICH vs. 40% ischaemic stroke; p =0.035).

Conclusion: In Caucasian and Chinese patients with >5 microbleeds,
withholding antiplatelet drugs during the first-year after TIA/ischaemic
stroke may be inappropriate. However, the risk of ICH may outweigh
any benefit thereafter.

Trial registration number: N/A

AS09-035

FREQUENCY, RISK AND OUTCOME OF
ANTIPLATELET WITHDRAWAL AFTER NON-
FATAL BLEEDING IN PATIENTS WITH KNOWN
VASCULAR DISEASE: POPULATION-

BASED STUDY

L. Li', O. Geraghty', L. Binney', Z. Mehta', PM. Rothwell'; On
behalf of the Oxford Vascular Study

!Centre for Prevention of Stroke and Dementia, Nuffield Department of
Clinical Neurosciences, Oxford, United Kingdom

Background and Aims: Although a randomised trial of withdrawal
versus continuation of antiplatelet treatment in acute Gl-bleeding
showed that withdrawal is hazardous, antiplatelets are still often stopped
after a bleeding event in routine practice. In the absence of trial data in
patients at high-risk of ischaemic events, we performed an observational
comparison of withdrawal versus continuation in secondary prevention.
Method: In a population-based study (OXVASC/2002-2012) of patients
with a first TIA/ischaemic stroke/myocardial infarction treated with anti-
platelet drugs, all bleeding events requiring medical attention were iden-
tified by multiple sources, including face-to-face follow-up. We deter-
mined the frequency, 30-day risk of recurrent events (stroke/TIA/MI)
and outcome (disability - mRS >3 or increased by >1 point if premorbid
mRS >3) of antiplatelet withdrawal versus continuation after bleeding.
Results: 3166 eligible patients (1582 aged>75y) had 350 non-fatal bleed-
ing events on antiplatelet treatment during 13,509 patient-years of
follow-up. Among 331 (94.6%) patients with available information, anti-
platelet treatment was stopped after the bleeds in 110 (33.2%; 77 Gl
bleeding, 12 intracranial, 2| other), most commonly in patients>75 years
(44.3% -78/176 vs. 20.6% - 32/155 <75y, p < 0.0001). Antiplatelet with-
drawal was associated with an increased risk of recurrent events (0—
30days: n =7/6.7% vs. 3/1.4% on continuation; p=0.01) and with greater
bleed-related disability (OR=5.39, 95%Cl 2.92-9.96, p <0.0001),
although this association was attenuated after adjustment for age, pre-
morbid disability and bleeding severity (1.91, 0.92-3.98, p =0.08).
Conclusion: In patients on antiplatelet treatment for secondary preven-
tion, sudden discontinuation of antiplatelet treatment after non-fatal
bleeding events may be hazardous, possibly reflecting the prothrombotic
response to recent bleeding.

Trial registration number: N/A
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AS12-015

HEALTHCARE RESOURCE USE AND COSTS
ASSOCIATED WITH BLEEDING ON LONG-
TERM ANTIPLATELET TREATMENT IN
SECONDARY PREVENTION AFTER VASCULAR
EVENTS: POPULATION-BASED

COHORT STUDY

R. Luengo-Fernandez', L. Li', P. Rothwell'; on behalf of the
Oxford Vascular Study

'Centre for the Prevention of Stroke and Dementia, Nuffield
Department of Clinical Neurosciences, Oxford, United Kingdom

Background and Aims: Although a large proportion of adults aged
>75 years take antiplatelet drugs for secondary prevention, little is
known about the long-term cost consequences of antiplatelet-related
bleeds, especially for upper-gastrointestinal (Gl) bleeding, and hence
the likely cost savings from routine co-prescription with proton-pump
inhibitors (PPI).

Method: In a prospective population-based cohort study of TIA, ischae-
mic stroke, and myocardial infarction treated with antiplatelet drugs
(without routine PPl use), we evaluated hospital costs associated with
treatment of major bleeding during 10-year follow-up, averaged across all
patients and compared with the cost of routine co-prescription of PPI
(lansoprazole |15mg daily).

Results: Among 3166 patients with 405 first bleeding events (187 major;
45 intracranial, 97 upper-Gl, 16 lower-Gl and 29 other sites) during
13,509 patient-years of follow-up, the average cost for upper-Gl and
intracranial bleeds was similar (£8,252 vs £11,365, p=10.235), although
the total population cost for upper-Gl bleeds was higher (£800,444 vs
£511,425). Averaged across all patients, the |0-year cost of major bleed-
ing was £579 (95% Cl: 470-696), half (£284) due to upper-Gl bleeding, the
cost of which increased from £121 in those aged <75 years to £48] at
age >75 years (p < 0.0001). Corresponding costs of routine life-long co-
prescription of PPl were £59 (58-61) and £38 (36-40).

Conclusion: In secondary prevention with antiplatelet treatment with-
out routine PPl use, the long-term costs of upper-Gl bleeding at age >75
years are much higher than at younger ages, and are at least |0-fold
greater than the drug cost of routine co-prescription of PPI.

Trial registration number: N/A

ASI1-014

CENTRALLY OBSERVED HOME TELEMETRIC
MONITORING OF BLOOD PRESSURE TO
MANAGE INTENSIVE TREATMENT (COMMIT)
AFTER TIA AND STROKE: CEREBRAL
HEMODYNAMICS SUBSTUDY

S. Mazzucco!, L. Li', M.A. Tuna', R. Wharton', P.M. Rothwell';
Oxford Vascular Study

'University of Oxford, Nuffield Department of Clinical Neurosciences,
Oxford, United Kingdom

Background and Aims: There is no evidence of benefit from lowering
blood pressure (BP) acutely after major ischaemic stroke, but effects of
intensive treatment of hypertension in the acute phase after TIA and
minor stroke are uncertain. As part of the COMMIT study, we assessed
middle cerebral artery (MCA) blood flow velocities before and after
treatment of hypertension in the acute phase after TIA and minor stroke.
Methods: Consecutive TIA/stroke clinic patients included in the
COMMIT study from 201 1-2018 underwent transcranial Doppler sonog-
raphy (TCD) with bilateral MCA flow velocities at baseline and |-month
follow-up visits, together with baseline MRI/MRA. Where appropriate,
BP-lowering (ACE-inhibitor and thiazide, with a calcium channel blocker if

required) was started immediately and titrated on subsequent days with
telemetric home BP-monitoring.

Results: In the 803 patients with TCD repeated at |-month, mean/SD
SBP fell from 147.1/22.3 mmHg at baseline to 135.1/18.7 at I-month
(p<0.00l), which was associated with an increase in MCA End
Diastolic Velocity (EDV; p=0.001), and a decrease in Pulsatility Index
(Pl; p <0.009). Absolute changes were largest in the |58 patients with
SBP>160 mmHg at baseline, with mean (SD) reduction in SBP of 29.7
(21.8) mmHg and mean (SD) increase in EDV of 2.2 (7.7) cmlsec.
Haemodynamic changes were unrelated to age, gender or the presence
of an acute DWI-lesion.

Conclusion: Intensive early BP-lowering after TIA and minor stroke had
no adverse effects on TCD indices of cerebral perfusion. Rather, EDV
increased after BP-lowering, suggesting that distal vascular resistance had
fallen and perfusion increased.

Trial registration number: N/A

AS30-031

STATIN-BASED LIPID LOWERING THERAPY
FOR THE PRIMARY AND SECONDARY
PREVENTION OF ISCHEMIC STROKE: A
CRITICAL OVERVIEW AND META-ANALYSIS

H. Milionis', G. Ntaios?, E. Koromboki®, P. Michel*

and K. Vemmos®

'School of Medicine- University of loannina, Internal Medicine, loannina,
Greece; *School of Medicine- University of Thessaly, Department of
Internal Medicine-, Larissa, Greece; 3Eginitio Hospital- University of
Athens, First Department of Neurology, Athens, Greece; *Centre
Cérébrovasculaire- Service de Neurologie, Dé partement des
Neurosciences Cliniques, Lausanne, Switzerland; SHellenic Stroke
Organization, Hellenic Stroke Organization, Athens, Greece

Background and Aims: We scrutinized the effect of statin-based lipid-
lowering therapy on ischemic stroke in primary and secondary preven-
tion trials with regard to achieved levels of low-density lipoprotein (LDL)-
cholesterol in view of the availability of novel potent hypolipi-
demic agents.

Method: English literature was searched (up to December 2017) for
publications restricted to trials (with a minimum enrolment of 1,000
and 500 subjects for primary and secondary prevention, respectively)
meeting the following criteria: adult population, randomized controlled
design, and recorded outcome data on ischemic stroke events. Data were
meta-analyzed while curve-estimation procedure was applied to estimate
regression statistics and produce related plots.

Results: Four primary prevention trials and four secondary prevention
trials fulfilled the eligibility criteria. Lipid-lowering therapy was associated
with a lower risk of ischemic stroke in primary (Risk Ratio, RR 0.70, 95%
Confidence Interval, Cl, 0.60-0.82; p < 0.001) and in the secondary pre-
vention setting (RR 0.80, 95%Cl 0.70-0.90; p < 0.001). Curve-estimation
procedure revealed a linear relationship between the absolute risk reduc-
tion (ARR) of ischemic stroke and active treatment-achieved LDL-cho-
lesterol levels in the secondary prevention (adjusted R-square 0.90) in
support of “the lower the better” hypothesis for stroke survivors. On
the other hand, the cubic model followed the observed data well in
primary prevention (adjusted R-square 0.98), indicating greater ARR in
high-risk cardiovascular disease-free individuals.

Conclusion: Statin-based lipid-lowering is warranted both for primary
and secondary prevention of ischemic stroke. Most benefit derives by
targeting disease-free individuals at high cardiovascular risk and by achiev-
ing low treatment targets for LDL-cholesterol in stroke survivors.
Trial registration number: N/A
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SEVERE CONTRALATERAL CAROTID
STENOSIS OR OCCLUSION IS ASSOCIATED
WITH HIGHER RISK OF STROKE AFTER
CAROTID ENDARTERECTOMY FOR
ASYMPTOMATIC STENOSIS IN ACST-1

H. Pan', R. Bulbulia', M. Sneade?, R. Peto', A. Halliday?; on
behalf of the Asymptomatic Carotid Surgery Trial-|
Collaborators

'Medical Research Council Population Health Research Unit, Nuffield
Department of Population Health- University of Oxford, Oxford, United
Kingdom; “Nuffield Department of Surgical Sciences, University of
Oxford, Oxford, United Kingdom

Background and Aims: In the first Asymptomatic Carotid Surgery
Trial (ACST-1), successful carotid endarterectomy (CEA) significantly
reduced |0-year stroke risk. Contralateral carotid stenosis (at least
70%) and occlusion may be an important factor influencing future
stroke risk.

Method: In ACST-1, 3120 asymptomatic patients were followed up for a
median (IQR) 9.0 (6.1-11.1) years. Information collected on each patient
included gender, date of birth, details of any CEA, current stenosis, med-
ication, blood pressure, comorbidity, stroke and death. In the 1686
asymptomatic patients with CEA, we analysed the effect of severe con-
tralateral carotid stenosis or occlusion on absolute risk of stroke. We
used competing risk regression models, adjusting for other risk factors,
death from non-stroke causes and second CEA as competing risks.
Results: Mean patient age at surgery was 69 years and two-thirds were
men. At surgery or during follow-up, 26% had or developed contralateral
carotid stenosis and occlusion (CSO) and these patients had a higher risk
of stroke. The risk of stroke if CSO was present vs absent was 4.5 vs
3.3% (ipsilateral), 5.9 vs 2.4% (contralateral) and 10.8 vs 6.5% (any
stroke). Comparing patients with CSO present vs absent, after adjust-
ment for age at surgery, gender and other risk factors, the hazard ratio
(95% Cl) was 1.35 (0.64-2.88, p = 0.43) for ipsilateral stroke, 2.55 (1.25-
5.17, p=0.01) for contralateral stroke and 1.70 (1.05-2.74, p =0.03) for
any stroke.

Conclusion: Although carotid endarterectomy for asymptomatic steno-
sis reduces |0-year stroke risk, patients who have, or develop, severe
contralateral stenosis or occlusion are at markedly increased long-term
risk of stroke.

Trial registration number: ISRCTN26156392

AS07-009

HYPERPERFUSION SYNDROME POST-
CAROTID ANGIOPLASTY AND STENTING
(HISPANIAS STUDY): RESULTS FROM A
NATIONAL PROSPECTIVE

MULTICENTER STUDY

E. ZaEata-Arriaza', F. Moniche?, F. Mancha?,

I. Escudero-Martinez?, A. Tomasello®, M. Ribé*, F. Delgados,
J.J. Ochoa®, J.A. De las Heras’, J.C. Gémez Sanchez®,

). Zamarro’, G. Parrilla’, M. Gonzalez Delgado'o, E. Murias",
J. Gil'2Z R. Gil'3, A. Luna'4, A. Gil'®, J. Montaner'® and

A. Gonzalez'’

'"Hospital Universitario Virgen del Rocio/Instituto de Biomedicina de
Sevilla IBl, Neurology/Interventional Neurorradiology, Seville, Spain;
2Hospit:al Universitario Virgen del Rocio/Instituto de Biomedicina de
Sevilla IBl, Neurology, Seville, Spain; 3Hospital Vall dHebron,
Interventional Neurorradiology, Barcelona, Spain; 4Hospital Vall
dHebron, Neurology, Barcelona, Spain; *Hospital Reina Sofia,
Interventional Neurorradiology, Cérdoba, Spain; 6Hospital Reina Soffa,

Neurology, Cérdoba, Spain; "Hospital Universitario de Salamanca,
Interventional Neurorradiology, Salamanca, Spain; 8Hospital Universitario
de Salamanca, Neurology, Salamanca, Spain; 9Hospital Virgen de la
Arrixaca, Interventional Neurorradiology, Murcia, Spain; '°Hospital
Universitario Central de Asturias, Neurology, Oviedo, Spain; ''Hospital
Universitario Central de Asturias, Interventional Neurorradiology,
Oviedo, Spain; |2Hospital Clinico de Valencia, Interventional
Neurorradiology, Valencia, Spain; '*Hospital Clinico de Valencia,
Neurology, Valencia, Spain; I4Hospital Universitario de Cruces,
Neurology, Bilbao, Spain; '*Hospital Universitario de Cruces,
Interventional Neurorradiology, Bilbao, Spain; "Instituto de Biomedicina
de Sevilla. Hospital Unversitario Virgen Macarena, Neurology, Sevilla,
Spain; '"Hospital Universitario Virgen del Rocio/Instituto de Biomedicina
de Sevilla IBI, Interventional Neurorradiology, Seville, Spain

Background and Aims: Cerebral hyperperfusion syndrome (CHS) is
defined by the presence of symptoms in addition to the demonstration of
an increase in cerebral blood flow (CBF) more than 100% compared with
baseline values. The aim of the project is to develop a clinical and bio-
logical (panel of genes) predictive model for hyper-perfusion syndrome
after carotid artery stenting (CAS).

Method: HISPANIAS is a national prospective multicenter study with
fourteen recruiting hospitals. Transcranial Doppler sonography (TDS)
before and after CAS was recorded. Follow-up was done to detect
CHS up to 30 days after carotid artery stenting (CAS). CHS was classified
like mild (only cephalea) and moderate-severe (impaired level of con-
sciousness and/or neurological deficit).

Results: A total of 757 CAS were included. Median age was 70.7 yo,
80.3% were men and 81.2% were symptomatic stenosis (mean stenosis:
81.2% ). Any stroke (2.4%) and mortality (0.8%) were 2.9%. Symptomatic
CHSs occurred in 22 patients (2.9%), 6 patients had mild CHS (0.8%), and
16 had moderate-severe CHS (2.1%). Five patients had intracranial hem-
orrhage (0.7%). Baseline preoperative predictors of moderate-severe
CHS in multivariate analysis were female gender (OR, 3.243; 95%
Cl,1.111-9.468; P=.031), left internal carotid artery symptomatic steno-
sis (OR4.133;95% CI;1.109-15.402;P =0.035), older patients (OR,
1.088;95% CI;1.014 -1.169;P =0.020) and renal insufficiency (OR, 6.288;
95% Cl; 1.752-22.569, P =0.005). AUC of mentioned predictive model
for moderate-severe CHS was 0.865 (Cl;0.812-0.919).

Conclusion: HISPANIAS study will give some light about the real inci-
dence, outcome and pathophysiology of CHS, and will permit identifying
those at highest risk of suffering this complication

Trial registration number: N/A

AS30-001

STATINS AND THE RISK OF INTRACEREBRAL
HAEMORRHAGE IN STROKE PATIENTS:
SYSTEMATIC REVIEW AND META-ANALYSIS

O. Ziff', G. Banerjee', G. Ambler” and D. Werring'

'UCL Institute of Neurology, Brain Repair and Rehabilitation, London,
United Kingdom; 2UCL Institute of Neurology, Statistical Science,
London, United Kingdom

Background and Aims: Whether statins increase the risk of intrace-
rebral haemorrhage in patients with a previous stroke, especially due to
intracerebral haemorrhage, remains controversial. We assessed the
impact of statins in patients with previous intracerebral haemorrhage
or ischaemic stroke.

Method: Using a comprehensive literature search of MEDLINE,
EMBASE, and the Cochrane Library, we systematically reviewed rando-
mised and observational studies (PROSPERO:CRD42017079863). The
primary outcome (intracerebral haemorrhage) and secondary outcomes
(ischaemic stroke, any-stroke, mortality and function) were meta-
analysed using random effects modelling according to stroke-subtype.
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Results: Meta-analysis included 43 studies, with a combined total of
317,291 patient-years of follow-up. Statin-users had more diabetes,
hypertension and hyperlipidaemia and greater use of anti-coagulant and
anti-platelet drugs. In patients with previous intracerebral haemorrhage,
compared to control, statins had no significant impact on recurrent intra-
cerebral haemorrhage (RR 1.04, 95%Cl 0.86-1.25), ischaemic stroke
(1.60, 0.28-9.14) or any-stroke (2.67, 0.90-7.90); however statins were
associated with lower risks of mortality (0.49, 0.36-0.67) and poor func-
tional outcome (0.71, 0.67-0.75). In patients with previous ischaemic
stroke, statins were associated with a non-significant increase in intrace-
rebral haemorrhage (1.36, 0.96-1.91), but significantly lower risks of
recurrent ischaemic stroke (0.74, 0.66-0.83), any-stroke (0.82, 0.67-
0.99), mortality (0.68, 0.50-0.92) and poor functional outcome (0.83,
0.76-0.91).

Conclusion: In survivors of intracerebral haemorrhage, statins are not
associated with recurrence. In patients with previous ischaemic stroke,
although statins were associated with a non-significant increase in
intracerebral haemorrhage, they significantly reduced ischaemic stroke
recurrence. Irrespective of stroke-subtype, statins significantly improved
mortality and functional outcome. Our findings do not support withhold-
ing statins after intracerebral haemorrhage.

Trial registration number: N/A

Scientific Communications- Reperfusion |
AS06-012

SIMULATION TRAINING IN STROKE
THROMBOLYSIS: REDUCING MEDIAN DOOR-
TO-NEEDLE TIME TO 13 MINUTES

S.C. Ajmi', R. Advani? L. Fjetland®, K. Kurz?, T. Lindner?,
S. Qvindesland®, H. Ersdal® and M. Kurz’

'Faculty of Health Sciences- University of Stavanger, Department of
Neurology- Stavanger University Hospital, Stavanger, Norway;
Neuroscience Research Group- Stavanger University Hospital,
Department of Neurology- @stfold Hospital- Kalnes, Fredrikstad,
Norway; *Radiological Research Group- Stavanger University Hospital,
Department of Radiology- Stavanger University Hospital, Stavanger,
Norway; *The Regional Centre for Emergency Medical Research and
Development, Department of Anesthesiology and Intensive Care-
Stavanger University Hospital, Stavanger, Norway; *No affiliation,
Stavanger Acute Foundation for Education and Research, Stavanger,

Norway; ®Faculty of Health Sciences- University of Stavanger,
Department of Anesthesiology and Intensive Care- Stavanger University
Hospital, Stavanger, Norway; ’Neuroscience Research Group- Stavanger
University Hospital, Department of Neurology- Stavanger University
Hospital, Stavanger, Norway

Background and Aims: Stroke is a major cause of morbidity and mor-
tality worldwide. In eligible patients with acute ischemic stroke, rapid
treatment with thrombolysis is crucial for a good patient outcome.
Our primary aim was to assess the effects of a quality improvement
project, introducing a new treatment protocol in combination with
weekly in-situ simulation-based team training, on door-to-needle times
in our stroke unit.

Method: We conducted a survey amongst all stakeholders regarding our
preexisting treatment protocol. A panel of experts reviewed responses
and suggested changes to streamline the protocol. We introduced the
revised protocol together with weekly videotaped in-situ simulation-
based team training in February 2017. Our primary outcome measure
was the median door-to-needle time. We enrolled 478 patients with
suspected acute ischemic stroke treated with intravenous thrombolysis
in our analyses, of these 78 patients were treated according to our
revised protocol.

Results: Median door-to-needle time was reduced from 27 (IQR 19-41)
to 13 minutes (IQR 9-21), p<0,001) in the 6 months after our inter-
vention. Results remained significant regardless of admission time. There
were no significant changes in the rates of stroke mimics, fatal intracranial
hemorrhage or prehospital times.

Figure I: Individual door-to-needle times with group medians before and
after quality improvement

Conclusion: A revised treatment protocol in combination with weekly
in-situ simulation-based team training led to a rapid and considerable
reduction of median door-to-needle time. In our view, combining proto-
col change with simulation training is a promising method for reducing
door-to-needle times in stroke thrombolysis.

Trial registration number: N/A
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EFFECT OF HAEMOGLOBIN LEVELS ON
OUTCOME IN IVT-TREATED
STROKE PATIENTS

V. Altersberger', N. Martinez-MajanZ, C. Hametner3,

A. Eskandari®, F. Spaander®, M. Heldner®, A. Zini’, V. Padjen®,
G. Kagi’, A. Pezzini'’, S. Maffei’, S. Jung®, P. Michel*, P. Ringleb?,
G. Sibolt?, S. Curtze?, P. Nederkoorn®, L. Kellert®'',

S. Engelter'"'? and H. Gensicke'"'?

'"University Hospital Basel and University of Basel, Stroke Center and
Department of Neurology, Basel, Switzerland; 2Helsinki University
Hospital, Department of Neurology, Helsinki, Finland; *University
Hospital Heidelberg, Department of Neurology, Heidelberg, Germany;
“*Centre Hospitalier Universitaire Vaudois and University of Lausanne,
Department of Neurology, Lausanne, Switzerland; >Academic Medical
Center Amsterdam, Stroke Center and Department of Neurology,
Amsterdam, The Netherlands; ®Inselspital- Bern University Hospital and
University of Bern, Department of Neurology, Bern, Switzerland;
’Ospedale Civile S. Agostino-Estense- Modena University Hospital,
Stroke Unit- Department of Neuroscience, Modena, Italy; 8Clinical
Centre of Serbia, Neurology Clinic, Belgrade, Serbia; 9Kantonsspital St.
Gallen, Department of Neurology, St. Gallen, Switzerland; '°Neurology
Clinic- University of Brescia, Department of Clinical and Experimental
Sciences, Brescia, Italy; ""Klinikum der Universitit Miinchen- Ludwig-
Maximilians-University, Department of Neurology, Miinchen, Germany;
"2University of Basel and University Center for Medicine of Aging and
Rehabilitation- Felix Platter Hospital, Neurorehabilitation Unit, Basel,
Switzerland

Background and Aims: To study the effect of hemoglobin levels (HL)
on functional outcome, mortality and bleeding risk in stroke patients
treated with IV-thrombolysis (IVT).

Method: In this prospective multicenter, I[VT-register based study, we
compared HL with 3-month poor outcome (modified Rankin Scale 3-6),
mortality and symptomatic intracranial hemorrhage (sICH;ECASS-Il-cri-
teria). HL was used as continuous and categorical variable distinguishing
anemia (female:<12g/dl; male:<|3g/dl) and polyglobulia (female:>15.5g/
dl; male:>17g/dl). Anemia was subdivided into mild and severe (female/
male:<10g/dl). Normal HL (female:12.0-15.5g/dl, male:13.0-17.0 g/dl)
served as reference group. Unadjusted and adjusted odds ratios with
95% confidence intervals (OR[95%-Cl]) from the logistic regression
models were calculated.

Results: Among 6866 |VT-treated stroke patients, 5448 (79.3%) had
normal HL, 1232 (17.9%) anemia — of those | |15 (16.2%) had mild and
117 (1.7%) severe anemia - and 186 (2.7%) polyglobulia. Decreasing HL
(by lg/dl) independently predicted poor outcome (OR,gjuseeq 1.07[1.02-
I.1'1]) and mortality (OR,gjusced |.08[1.02-1.15]). Anemia was associated
with poor outcome (OR,gjusted 1.25[1.05-1.48]) and mortality (OR,gjusced
1.58[1.27-1.95]). However, in anemia subgroups, only severe anemia
independently predicted poor outcome (OR,gjusced 2.83[1.75-4.59]) but
not mild anemia. The odds for mortality were higher in patients with
severe (OR,gjused 2.50[1.56-4.02]) than with mild anemia (OR,gjused 150
[1.12-1.86]. Neither a significant association between anemia and occur-
rence of sICH was found nor between polyglobulia and any outcome.
Conclusion: Anemia was independently associated with poor outcome
and mortality in IVT-treated stroke patients. The more severe the anemia,
the higher the probability of poor outcome and death. Severe anemia
might be a target for interventions in the hyperacute setting of stroke.
Trial registration number: N/A

AS05-028

ALTEPLASE DOSE FOR ACUTE ISCHAEMIC
STROKE: HIGHER ABSOLUTE DOSES ARE
ASSOCIATED WITH FAVOURABLE
FUNCTIONAL OUTCOMES AND SURVIVAL

A. Cameron', A. Abdul-Rahim? . Bogie', R. Mikulil®,

N. Ahmed? and K. Lees'

'University of Glasgow, Institute of Cardiovascular and Medical Sciences,
Glasgow, United Kingdom; 2Universit:y of Glasgow, Institute of
Neuroscience and Psychology, Glasgow, United Kingdom; St Anne’s
Hospital and Masaryk University, International Clinical Research Centre
Neurology Department, Brno, Czech Republic; “Karolinska Institute,
Department of Clinical Neuroscience, Stockholm, Sweden

Background and Aims: The optimal safe and efficacious dose of IV
alteplase has recently been questioned despite failure of ENCHANTED
to confirm non-inferiority of a lower dose. We studied the relation
between alteplase dose and stroke outcomes in independent data.
Method: We analysed SITS-International thrombolysis registry data on
alteplase-treated patients enrolled 2003-2016, using logistic regression
models to examine trends in outcomes across the available range of
total alteplase doses within 90mg, compared to a 90mg dose. We adjust-
ed for variables known to influence outcome or found significant in uni-
variate analyses (p < 0.05). Principal outcomes were ordinal day-90 mRS,
mortality and SITS-MOST symptomatic ICH (SICH).

Results: 57,480 patients were included. The adjusted models showed
significant associations between higher doses of alteplase and favourable
functional outcomes (p=0.01 for better day-90 mRS in ordinal analysis)
and reduced day-90 mortality (p=0.03). 1254 patients (69.6%) of 1802
patients who received 85-89.9mg were mRS 0-2 at day-90, compared to
3020 patients (56.2%) of 5374 patients who received 50-54.9mg. The
adjusted odds ratio for better day-90 mRS at 85-89.9mg was 1.14 (95%
Cl 1.03-1.26, p=0.01), whereas the OR at 50-54.9 mg was 1.00 (0.92-
1.07, p=10.90).

The adjusted OR for survival at 85-89.9mg was 1.36 (95% CI 1.06-1.73,
p =0.02), whereas the OR at 50-54.9mg was 1.04 (0.89-1.22, p=0.65).
There was no association between alteplase dose and SICH (p =0.82).
Conclusion: Notwithstanding potential confounders, favourable func-
tional outcomes and survival among patients who received higher abso-
lute doses of alteplase, with no effect on SICH, militate against advocating
lower doses without robustly supportive RCT evidence.

Trial registration number: N/A

AS05-030

COMPREHENSIVE ANALYSIS ON RATES AND
QUALITY OF PRE-INTERVENTIONAL
REPERFUSION IN PATIENTS WITH IMMEDIATE
ACCESS TO ENDOVASCULAR TREATMENT:
PREVALENCE AND PREDICTORS

l. Kaesmacher', M. Giarrusso?, F. Zibold', P). Mosimann',

T. Dobrocky', E. Piechowiak', S. Bellwald?, M. Arnold?, S. jungz,
M. El-Koussy', P. Mordasini', J. Gralla' and U. Fischer”
'Inselspital- University of Bern, Neuroradiology, Bern, Switzerland;
2Inselspital- University of Bern, Neurology, Bern, Switzerland

Background and Aims: Pre-interventional reperfusion before endo-
vascular treatment (ET) is a benefit of the bridging approach. However,
detailed data on reperfusion quality and rates of obviating ET in a large
cohort of patients with immediate access to ET is lacking.

Method: All mothership patients (n = 627) from a prospective registry
subjected to angiography with an intention to perform ET were reviewed.
Pre-interventional change of occlusion site (COS) was categorized into
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COS with TICI0/I, COS with TICI>2a, COS with TICI>2b, and COS
with perfusion worsening. Predictors and clinical relevance were evalu-
ated using multivariate regression.

Results: Prevalence of COS in all patients was 10.7%, subdividing into
2.7% COS with TICIO/I, 6.2% COS with >TICl2a (2.9% with TICI>2b),
and 1.8% COS with perfusion worsening. Factors related to COS with
>TICI2a were IV-tPA (aOR 11.98, 95%-Cl 4.5-31.6), cardioembolic
thrombus (aOR 2.3, 95%-CI 1.1-4.6) and thrombus length (Imm aOR
0.926, 95%-Cl 0.87-0.99). Additional ET was performed despite COS with
>TICI2a in 51.3%. COS with >TIClI2a showed a tendency for favorable
outcomes (modified Rankin Scale<2, aOR 2.65, 95%-Cl 0.98-7.17). Rates
of COS with >TICI2a were particularly low in ICA and proximal Ml
occlusions (2.2%, 95%-Cl 0.9-5%), where tPA was associated with perfu-
sion worsening (aOR 4.33, 95%-Cl 1.12-16.80).

Conclusion: Prevalence of pre-interventional reperfusion is non-negli-
gible in patients with direct access to ET and is clearly favored by IV-tPA
treatment. However, it is often incomplete, and often requires additional
ET. Pre-interventional reperfusion of ICA and proximal M| occlusions is
rare and usually of low quality, where IV-tPA may also promote perfu-
sion worsening.

Trial registration number: N/A

AS05-027

IV THROMBOLYSIS IN STROKE MIMICS -
RESULTS FROM THE SITS INTERNATIONAL
STROKE THROMBOLYSIS REGISTER
(SITS-ISTR)

B. Keselman', C. Cooray', G. Vanhooren?, P. Bassi?, D. Consoli?,
P. Nichelli®, A. Peeters®, D. Sanak’, A. Zini®, N. Wabhlgren',

N. Ahmed' and M. Mazya'

'Karolinska University Hospital and Karolinska Institutet, Department of
Neurology and Department of Clinical Neuroscience, Stockholm,
Sweden; 2AZ Sint-Jan Brugge-Oostende, Department of Neurology,
Brugge, Belgium; 3San Giuseppe Hospital, Department of Neurology and
Stroke Unit, Milan, Italy; *lazzolino Hospital, Department of Neurology,
Vibo Valentia, Italy; *University of Modena and Reggio Emilia and AOU of
Modena, Department of Clinical Neurosciences, Modena, Italy; ®UCL St
Luc, Unité neuro-vasculaire, Brussels, Belgium; “University Medical
School and Hospital, Department of Neurology, Olomouc, Czech
Republic; ®Nuovo Ospedale Civile S. Agostina Estense di Modena,
Department of Neuroscience, Modena, Italy

Background: IV thrombolysis (IVT) is the only approved medical ther-
apy for acute ischemic stroke within 4,5 hours from onset. Stroke mimics,
non-stroke patients with stroke-like symptoms, may risk harm if treated
with IVT. Current guidelines state low risk of intracranial haemorrhage
based on studies comprising a total of <400 mimics.

Aim: To evaluate safety and outcomes following IVT in stroke
mimic patients.

Method: We included IVT-treated patients in the SITS International
Stroke Thrombolysis Registry (SITS-ISTR) 2003-2017, examined with
MRI 22-36 hours after treatment. Baseline characteristics and outcomes
were compared between stroke patients and mimics. The primary out-
come measure was intracerebral parenchymal hematoma (PH) on any
imaging during in-hospital care. Secondary outcomes were symptomatic
intracerebral haemorrhage (SICH) per SITS-MOST and ECASS-II, death,
and modified Rankin Scale (mRS) 0—I at 3 months.

Results: Of 10435 patients, 428 mimics (4,1%) were identified. The most
common types were functional (30,8%), migraine (17,5%), and seizure
(14,3%). Mimics had fewer cerebrovascular risk factors and lower
median NIHSS: 7 (IQR 5-10) vs 8 (IQR 5-14), (p<0,001). Among
mimics versus stroke patients, 5 (1,2%) vs 508 (5,1%) had PH
(p<0,001); 2 (0,5%) vs 212 (2,1%) had SICH ECASS-Il (p=0,02); and
0 vs 52 (0,5%) had SICH SITS-MOST, (p=0,13). mRS 0-I at 3 months

was 84,4% vs 56,7% (p < 0,001), while death within 3 months occurred in
2,6% vs 5,4% (p=0,03) in mimics and stroke patients respectively.
Conclusion: This large observational study indicates that PH and SICH
following IVT in stroke mimics is an uncommon occurrence.

Trial registration number: N/A

AS07-003

SIMPLIFIED MISMATCH CRITERIA FOR
PATIENTS WITH LONGER OR UNKNOWN
TIME TO TREATMENT PREDICT GOOD
OUTCOME AFTER MECHANICAL
THROMBECTOMY

S. Nagel', C. Herweh?, J. Pfaff’, S. Schieber',

S. Schénenberger', M.A. Méhlenbruch?, M. Bendszus? and
P.A. Ringleb'

'University Hospital Heidelberg, Department of Neurology, Heidelberg,
Germany; *University Hospital Heidelberg, Department of
Neuroradiology, Heidelberg, Germany

Background and Aims: In the recent DAWN trial patients with mis-
match between deficit and infarct size and 6 to 24 hours after last seen
well benefitted from mechanical thrombectomy (MT). However, the
inclusion was based on a sophisticated selection algorithm. We aimed
to identify simpler selection criteria.

Method: Within the Heidelberg Recanalisation Registry (HeiReKa)
between 2014 to 2016, patients with large vessel occlusion in the ante-
rior circulation that underwent MT within 6 to 24 hours or unknown
time from symptom onset were included. Successful recanalization was
defined as Thrombolysis in cerebral infarction scale (TICI) >/=2b and
good outcome on day 90 as modified Rankin scale (mRS) 0-2. Safety
outcomes were mortality on day 90 and symptomatic intracranial hem-
orrhage (sICH). Modified mismatch criteria were defined as mDAWN (or
mHERMES): premorbid mRS 0-I, National Institute of Health Stroke
Scale (NIHSS) >/=10 (6) and Alberta Stroke Program Early CT Score
(ASPECTS) >/=8 (6).

Results: Of 553 patients, 145 were identified. Median age was 76 years
(min-max: 15-95), NIHSS: 15.5 (0-38), ASPECTS: 8 (4-10). In 79.3% of
patients time of stroke onset was unknown. Successful recanalization was
achieved in 77.2% of patients. In mDAWN patients (n=35) good out-
come (mortality, sICH) was observed in 42.9% (17.1%, 8.6%) in
mHERMES patients (n = 69) rates of 40.6%, 17.4% and 5.8% respectively,
were observed. The odds ratios (95% confidence interval) for good out-
come were 2.3 (1.04-5.1) for mDAWN and 3.02 (l.4-6.4) for
mHERMES patients.

Conclusion: Simplified mismatch selection criteria for MT in patients
with unwitnessed or wake-up strokes predict good outcome in clini-
cal practice.

Trial registration number: N/A
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AS05-024

FACTORS ASSOCIATED WITH SUCCESSFUL
RECANALIZATION AFTER IVTPA INITIATED
AT LOCAL CENTERS IN ACUTE STROKE
PATIENTS WITH LVO TRANSFERRED TO
ENDOVASCULAR CENTERS

N. Pérez de la Ossa', M. Rib6?, M. Millan®, P. Cardona®,

X. Urra®, F. Purroyb, J. Serena’, J. Zaragozas, D. Canovas’,

). Krupinski'o, X. Ustrell'!, D. Cocho'?, E. Palomeras'3,

S. Garcia'4, S. Abilleira'®, A. Davalos'é; on behalf of the Catalan
Stroke Code and Reperfusion Consortium (Cat-SCR)

'"Hospital Universitari Germans Trias i Pujol, Neurology- Stroke Unit,
Badalona, Spain; 2Hospital Vall d’Hebrdn, Stroke Unit- Neurology,
Barcelona, Spain; 3Hospital Germans Trias i Pujol, Stroke Unit-
Neurology, Badalona, Spain; 4Hospital Bellvitge, Stroke Unit- Neurology,
Barcelona, Spain; *Hospital Clinic, Stroke Unit- Neurology, Barcelona,
Spain; 6Hospital Arnau Vilanova, Stroke Unit- Neurology, Lleida, Spain;
"Hospital Josep Trueta, Stroke Unit- Neurology, Girona, Spain; ®Hospital
Verge de la Cinta, Neurolgy, Tortosa, Spain; 9Hospital Parc Tauli,
Neurology, Sabadell, Spain; '°Hospital Mdtua de Terrassa, Neurology,

Terrassa, Spain; ''Hospital Joan XXIII, Neurology, Tarragona, Spain;
"2Hospital General de Granollers, Neurology, Granollers, Spain;
"3Hospital Mataré, Neurology, Matard, Spain; '*Hospital Moisés Broggi,
Neurology, Barcelona, Spain; '*Agéncia de Qualitat i Avaluacié Sanitaries
de Catalunya AQUAS, Pla Director Malaltia Vascular Cerebral de
Catalunya, Barcelona, Spain; '®Hospital Germans Trias i Pujol,
Neurosciences, Badalona, Spain

Background and Aims: To assess the likelihood of and factors associ-
ated to successful recanalization after ivtPA of acute stroke patients with
large vessel occlusion (LVO) admitted at local stroke centers and sec-
ondarily transferred to endovascular centers.

Method: We used data from a government-mandated, prospective reg-
istry of Stroke Code activations in Catalonia from 2016 (CICAT). Patients
with evidence of LVO using non-invasive techniques at the local center
were included in this analysis. Vascular risk factors, stroke severity
(NIHSS) and onset-to-treatment time (OTT) were recorded at the
local center. Recanalization (absence of LVO on CTA, MRA or angiogra-
phy) was assessed upon arrival at the endovascular center before EVT
decision-making.

Results: Recanalization during transfer was observed in 50 (21%) out of
235 patients with LVO treated with ivtPA at the local center.
Recanalization was associated with lower stroke severity (NIHSS<I5
35%; NIHSS [5-19 18%; NIHSS>19 11%), faster treatment
(OTT<90min 25%; 90-180min 22%; >180min |5%) and site of occlusion
(TICA 19%, MI 15%, M2 36%, BAO 38%). Recanalization rate was max-
imal (>40%) for patients with NIHSS<15 treated within 90min, whereas
it was almost absent for patients with combinations of NIHSS [5-19
treated beyond 180min or patients with NIHSS>19 treated beyond
90min (Figure).

Conclusion: Stroke severity combined with the estimated time from
onset to treatment influences the chances of recanalization with ivtPA
and should be considered when designing transfer protocols.

Trial registration number: N/A

AS05-013

EARLY RECANALIZATION IN TENECTEPLASE
VERSUS ALTEPLASE-TREATED DRIP-AND-
SHIP PATIENTS REFERRED FOR
THROMBECTOMY

P. Seners', J. Caroff?, N. Chausson®, G. Turc', C. Denier?,

M. Piotins, M. Aghasaryan3, C. Alecu3, B. Lapergue‘,

N. Bricout’, C. Arquizans, T.H. Cho’, A.P. Narata'®,

S. Richard'', J.L. Mas', C. Oppenheim'?, D. Smadja®, L. Spelle?,
J.C. Baron'; on behalf of the PREDICT-RECANAL collaborators
'Centre Hospitalier Sainte Anne, Neurology, Paris, France; 2K remlin-
Bicétre Hospital, Interventional neuroradiology, Kremlin-Bicétre, France;
3Centre Hospitalier du Sud Francilien, Neurology, Corbeil Essonne,
France; *Kremlin-Bicétre Hospital, Neurology, Kremlin-Bicétre, France;
3Fondation Ophtalmologique Adolphe de Rothschild, Interventional
neuroradiology, Paris, France; ®Foch Hospital, Neurology, Suresnes,
France; "Roger Salengro Hospital, Neuroradiology, Lille, France; 8Gui de
Chauliac Hospital, Neurology, Montpellier, France; 9Hospices Civils de
Lyon, Stroke Unit, Lyon, France; "Tours Hospital, Neuroradiology, Tours,
France; ''Nancy Hospital, Neurology, Nancy, France; '*Sainte-Anne
Hospital, Neuroradiology, Paris, France

Background and Aims: Bridging therapy, i.e., intravenous thrombolysis
(IVT) followed by mechanical thrombectomy (MT), is new standard-of-
care for acute stroke with

large vessel occlusion (LVO). However, delays to recanalization are fre-
quent, particularly in IVT-treated patients transferred for MT from a non
MT-capable centre (‘drip-and-ship’ paradigm). Accordingly, it would be of
major importance to enhance early recanalization (ER) rate following IVT
in the latter scenario. We studied whether tenecteplase 0.25mg/kg, as
compared to alteplase 0.9mg/kg, improved pre-MT ER rate in drip-and-
ship patients.

Method: Retrospective multicenter cohort study comparing IVT-induced
ER rate with tenecteplase 0.25mg/kg vs. alteplase 0.9mg/kg in LVO
patients transferred for MT as per the drip-and-ship paradigm.
Propensity-score matching was used to reduce the effects of main poten-
tial confounders. ER was identified within 3hrs of IVT start on first angio-
graphic run or non-invasive vascular imaging.
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Results: 816 patients were included (n= 160 and 656 tenecteplase and
alteplase-treated patients, respectively). In the propensity score-matched
cohort (n= 131 per group), the main confounders for ER were well
balanced. ER occurred in 21.4% (95%Cl: 15.2-29.2) vs. 18.3% (12.6-
25.8) patients in the tenecteplase- and alteplase-treated propensity-
adjusted cohorts, respectively (OR = 1.25, 95%Cl: 0.65-2.41, P=0.51).
Complementary analyses on the entire cohort found similar results.
There was no heterogeneity in treatment effect size in key subgroups.
Conclusion: We found that ER rate following IVT with tenecteplase
0.25mg/kg or alteplase 0.9mg/kg did not differ in stroke patients with
LVO intended for MT as per the drip-and-ship paradigm. Considering
the practical convenience of tenecteplase, however, RCTs testing the
non-inferiority of tenecteplase on clinical outcome are now warranted.
Trial registration number: N/A

AS05-018

OUTCOMES OF INTRAVENOUS
THROMBOLYSIS FOR ACUTE ISCHEMIC
STROKE IN PATIENTS ON DUAL
ANTIPLATELET THERAPY PRIOR TO STROKE
ONSET: A PROPENSITY SCORE

MATCHED ANALYSIS

G. Tsivgoulis"z, A. Katsanos'’?, D. Mavridis*, Z. Gdovinova®,
M. Karlinski®, M.J. Macleod’, D. Strbian® and N. Ahmed®'®
'“Attikon University Hospital”’- National and Kapodistrian University of
Athens, Second Department of Neurology, Athens, Greece; 2University
of Tennessee Health Science Center, Department of Neurology,
Memphis, USA; University of loannina School of Medicine, Department
of Neurology, loannina, Greece; “University of loannina, Department of
Primary Education, loannina, Greece; °PJ. Safarik University- Faculty of
Medicine, Department of Neurology, Kosice, Slovak Republic; éInstitute
of Psychiatry and Neurology, Second Department of Neurology, Warsaw,
Poland; 7University of Aberdeen, Division of Applied Medicine,
Foresterhill, United Kingdom; ®Helsinki University Central Hospital,
Department of Neurology, Helsinki, Finland; Karolinska University
Hospital, Department of Neurology, Stockholm, Sweden; 1% arolinska
Institute, Department of Clinical Neuroscience, Stockholm, Sweden

Background and Aims: We assessed the outcomes of intravenous
thrombolysis (IVT) in acute ischemic stroke (AIS) patients on dual anti-
platelet therapy prior (DAPP) to stroke onset.

Method: We analyzed prospectively collected data from the SITS
International Stroke Thrombolysis Register (SITS-ISTR) on consecutive
AIS patients treated with IVT using tissue-plasminogen-activator (tPA)
during a seven-year period (2010-2017). In propensity-score-matched
(PSM) groups of patients with DAPP (DAPP-+) and no antiplatelet pre-
treatment we compared: 1) SICH rates, according to SITS-MOST, ECASS
Il 'and NINDS definitions, 2) 3-month mortality, 3) 3-month favorable
functional outcome (FFO; mRS-score:0-1), 4) 3-month functional inde-
pendence (Fl; mRS-score:0-2) and 5) distribution of the 3-month mRS
scores. DAPP was defined as all possible combinations between aspirin,
clopidogrel, dipyridamole or any other antiplatelet therapy.

Results: PSM resulted in two groups of 1043 patients each, balanced for
all baseline characteristics. In PSM analysis DAPP- patients had higher
SICH rates according to the SITS-MOST definition compared to DAPP-
patients (2.9% vs. 1.5%, p=0.037) , while no significant differences
between the two groups were found according to ECASS Il (5.2% vs.
4.4%, p=0.354) or NINDS definitions (7.7% vs. 6.6%, p=0.318). No
differences in the 3-month mortality (16.6% vs. 17.9%, p=0.417), FFO
(45.6% vs. 46.0%, p = 0.860), Fl rates (59.2% vs. 60.7%, p=0.503) or the
distribution in 3-month mRS-scores (p =0.683) were documented.
Conclusion: Although DAPP is associated with higher risk of SICH in
AlIS patients treated with IVT, three-month mortality and functional

outcomes are not affected. DAPP history should not be used as a
reason to withhold IVT in otherwise eligible AIS patients.
Trial registration number: N/A

Scientific Communications Epidemiology
AS15-035

TEMPORAL TRENDS OF STROKE
EPIDEMIOLOGY IN SOUTHERN SWEDEN - A
POPULATION-BASED STUDY ON STROKE
INCIDENCE AND EARLY CASE-FATALITY

J. Aked', H. Delavaran', B. Norrving' and A. Lindgren'
"Lund university, Department of Clinical Sciences- Neurology,
Lund, Sweden

Background and Aims: Up-to-date epidemiological stroke studies are
important for healthcare planning and evaluating prevention strategies.
This population-based study investigates temporal trends in stroke inci-
dence and case-fatality in southern Sweden.

Method: First-ever stroke cases in the local catchment area of Skane
University Hospital in Lund, Sweden, between March, 2015 and February,
2016, were included from several sources, including two prospective
hospital-based registers, retrospective screening of primary care visits,
and autopsy registers. Stroke incidence and 28-day case-fatality rates
were compared with corresponding data from this area obtained using
similar methodology between March, 2001 and February, 2002.
Results: Altogether, 456 and 413 first-ever stroke patients were identi-
fied during the earlier and later time periods, respectively. The age- and
sex-standardized stroke incidence rates decreased from 246 (95% Cl:
224-270) to 165 (95% Cl: 149-182) per 100 000 person-years.
However, the incidence remained unaltered among those <65 years.
Incidence rates of ischemic stroke decreased from 197 (95% ClI: 177-
218) to 134 (95% Cl: 120-149) per 100 000 person-years, whereas rates
of intracerebral and subarachnoid hemorrhage remained unchanged.
Early case-fatality decreased from 14% to 1% (p =0.165).
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Conclusion: First-ever stroke incidence in southern Sweden has
decreased with 33% since the beginning of this millennium. Stroke inci-
dence rates have decreased among the elderly but remain unchanged
among younger age groups. Ischemic stroke rates have decreased while
rates of intracerebral and subarachnoid hemorrhage have remained
static. Our findings warrant further studies on trends in risk factor pro-
files and effects of prevention strategies in the population, and heightened
focus on stroke in the young.

Trial registration number: N/A

AS15-049

RISK FACTORS OF STROKE IN YOUNG
ADULTS FROM A WORLDWIDE PERSPECTIVE.
THE GLOBAL OUTCOME AFTER STROKE AT
YOUNG AGE (GOAL)-INITIATIVE

M. Ekker', M. van Dongen', D. Leysz, S. Debette?, J.P. Marto?,
M. Viana-Baptista4, M. Arnold®, K. Nedeltchev®, S. Kittner®,
M. Hoffmann’, ). Ruiz-Sandoval®, A. Arauz Gongora’,

T.H. Lee'®, A. Fromm'', TK. Sin'?, M.M. Mehndiratta'®,

V. Patel'®, N. Yesilot'’, F. Fazekas'S, T. Gattringer's,

C. Enzinger'®, T. Wu'?, R. Brouns®, T. Kleinig?', M. Phillips*?,
Y.S. Kim?%, V. Montanaro??, T.F. Hora?%, G. Gulli?*, D. Tanne?¢,
B. Von Sarnowski?’, R. Vibo??, J. Korv?®, R. Swartz?’, K. Klijn',
U. Waje-Andreassen'', J. Putaala'?, A. Pezzini'* and

F.E. de Leeuw'

'Radboudumc, Neurology, Nijmegen, The Netherlands; 2University Lille
Nord de France, Neurology, Lille, France; 3University of Bordeaux-
Inserm- Bordeaux Population Health Research Center- team VINTAGE-
UMR, Neurology, Bordeaux, France; 4Hospital Egas Moniz- Centro
Hospitalar Lisboa Ocidental., Neurology, Lisbon, Portugal; *University of
Bern- Kantonsspital Aarau, Neurology, Bern, Switzerland; Veterans
Affairs Maryland Health Care System- University of Maryland School of
Medicine, Neurology, Baltimore, USA; “Stroke Center- University of
South Florida, Neurology, Tampa, USA; ®Hospital Civil de Guadalajara
Fray Antonio Alcalde, Neurology, Guadalajara, Mexico; °National
Institute of Neurology and Neurosurgery of Mexico- Manuel Velasco
Suarez, Neurology, Mexico city, Mexico; '°Chang Gung Memorial
Hospital- LinKou Medical Center, Neurology, Tao-Yuan, Taiwan R.O.C;
""Haukeland University Hospital, Neurology, Bergen, Norway;
"2University of Malaya Medical Centre, Neurology, Kuala Lumpur,
Malaysia; '*Helsinki University Central Hospital, Neurology, Helsinki,
Finland; '4University of Brescia, Neurology, Brescia, Italy; '>G.B. Pant
Hospital, New Delhi, India; '®Nelson R. Mandela School of Medicine,

Inkosi Albert Luthuli Central Hospital, Mayville, South-Africa; ?Istanbul
Faculty of Medicine, Istanbul University, Turkey; "8Medical University of
Graz, Austria; '®Christchurch Hospital, New-Zealand; 20Vr'ije Universiteit
Brussel, ZorgSaam Hospital Terneuzen, Belgium; 'University of
AdelaideQueen Elizabeth Hospital, Adelaide, SA Queen Elizabeth
Hospital, Adelaide, SA Queen Elizabeth Hospital, Adelaide, SA, Australia;
2University of Adelaide, Australia; 2Hanyang University, College of
Medicine, Seoul, South-Korea; 2*SARAH Hospital of Rehabilitation, Asa
Sul, Brasilia; 2°Ashford and St Peter’s Hospitals NHS Foundation Trust,
Surrey, United Kingdom; 2°Sheba Medical Center, Sagol Neuroscience
Centre, Tel-Hashomer, Israel; 27Ernst Moritz Arndt University,
Greifswald, Germany; ®University of Tartu, Estonia; 2*University of
Toronto, Sunnybrook Health Sciences Centre, Canada

Background and Aims: Two million patients suffer a stroke at age 18
to 50 years each year, with geographical variation in prevalence. Little is
known about risk factors and etiology underlying this difference.
Method: The GOAL initiative aims to investigate risk factors, etiology
and prognosis after stroke in young adults from patients of all continents.
Inclusion criteria were: age <50 years with a first-ever stroke (both
ischemic and hemorrhagic). Risk factors and etiology were defined
according to diagnostic criteria. VWe analyzed baseline characteristics,
risk factors by geographical location (Table 1), recurrent vascular
events and mortality.

Results: 8913 patients (405 TIA patients, 122 intracerebral hemorrhage
patients and 8386 ischemic stroke patients) were included from |3 coun-
tries in 6 continents. 54.5% of patients were men. Mean age was 39.4
years old (SD 8.1 years). There were 1078 patients without any vascular
risk factor. There was huge variation in the prevalence of vascular risk
factors, which were less prevalent in South-America and South-Europe
and most prevalent in Oceania. 10.2% of 5738 patients got a recurrent
stroke, whereas 16.4% of 4239 patients got any recurrent vascular event
during a mean follow-up period of 83.7 months (SD 74.5 months).
Mortality was highest after intracerebral hemorrhage (36.2%; n=94),
whereas 9.0% (n=5816) died after a TIA/ischemic stroke.
Conclusion: Stroke at young age occurs worldwide and has high mor-
tality, especially intracerebral hemorrhage. Cardiovascular risk factors are
highly prevalent among young age already, though with huge variability
worldwide. Future studies will unravel geographical differences in the
etiology of young stroke.

Trial registration number: N/A

AS16-114

PROGNOSTIC IMPLICATIONS OF
ADDITIONAL POST-STROKE DISABILITY IN
PATIENTS WITH PRE-MORBID DISABILITY:
POPULATION-BASED COHORT STUDY

A. Ganesh', S.T. Pendlebury', R.M. Wharton',

R. Luengo-Fernandez'?, P.M. Rothwell'; on behalf of the Oxford
Vascular Study

'University of Oxford, Centre for Prevention of Stroke and Dementia-
Nuffield Department of Clinical Neurosciences, Oxford, United
Kingdom; University of Oxford, Health Economics Research Centre-
Nuffield Department of Population Health, Oxford, United Kingdom

Background and Aims: Patients with pre-morbid disability (generally
defined as modified Rankin Scale score (mRS) >2) are often excluded
from trials of intervention in acute stroke. However, increased disability
in patients who already have some pre-morbid disability may well impact
on long-term outcomes if treatments are withheld in routine clinical
practice. We assessed the extent to which increased disability post-
stroke influences 5-year mortality and institutionalization in pre-morbidly
disabled patients.
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Method: In a population-based, prospective cohort of ischaemic stroke
patients (Oxford Vascular Study, 2002-2014), we tracked mortality and
institutionalization (nursing or residential care-home admission) during
follow-up. We used Cox regressions (adjusted for age/sex/initial NIHSS)
to compare 5-year mortality and/or new post-stroke institutionalization
in 3-month survivors with pre-morbid mRS of 2—4 (excluding extreme
disability, mRS = 5), based on degree of change in mRS (AmRS) from pre-
stroke to 3-months post-stroke.

Results: Among 1,607 patients, 530 (33.0%) had pre-morbid mRS =2-4.
Only 2 pre-morbidly disabled patients received thrombolysis, but 421
(79.4%) were alive at 3-months. AmRS predicted 5-year mortality/insti-
tutionalization (aHR for AmRS | vs 0: 1.59, 1.20-2.11; AmRS 2:2.39, 1.62-
3.53; AmRS 3:4.12, 1.98-8.60, p < 0.001). Results were similar in patients
with pre-morbid mRS 2, 3, and 4 separately (e.g. 5-year mortality/insti-
tutionalization aHR for pre-morbid mRS 3 with AmRS 1: 1.60, 1.06-2.42,
p=0.027; AmRS 2: 3.20, 1.85-5.54, p < 0.001).

Conclusion: Stroke patients with pre-morbid disability have greater
mortality and institutionalization if they accumulate additional disability
due to the stroke. Trials should ideally include patients with mild-mod-
erate pre-stroke disability, and pre-morbid disability should not in itself
preclude acute interventions in practice.

Trial registration number: NA

AS15-043

SERUM CHOLESTEROL PROFILES AND NEW
PROGRESSION OF CAROTID PLAQUE IN THE
GENERAL JAPANESE POPULATION: THE
SUITA STUDY

Y. Kokubo', W. Makoto', A. Higashiyama' and Y. Miyamoto'
'National Cerebral and Cardiovascular Center, Preventive Cardiology,
Suita, Japan

Background and Aims: We first showed that the new progression of
incident carotid plaque is a risk factor for cardiovascular disease (CVD),
but no prospective study on the association between serum cholesterol
levels and carotid plaque progression in a general population
was available.

Method: We studied 4,724 Japanese individuals (mean age 59.7 years)
without CVD whose intima-media thickness (IMT) underwent carotid
ultrasonography on both sides of the entire carotid artery areas during
April 1994 to August 2001. We excluded carotid plaque (n = 1,044), lost
to follow-up (n=167), and missing data (n=2). Carotid plaque was
defined as: common carotid artery’s maximum IMT >1.1 mm. Carotid
ultrasonographic follow-ups for 3,511 subjects were performed every
two years until March 2016. Cardiovascular-risk adjusted Cox propor-
tional hazard regression models were used to determine the carotid
plaque risk based on cholesterol levels.

Results: During 38,454 person-years of follow-up, 1,771 instances of
carotid plaque progression occurred. Compared to subjects with total
cholesterol <160 mg/dL, the adjusted hazard ratios (HRs, 95%ClI) for
incident carotid plaque were 1.28 (1.02-1.60), 1.54 (1.19-1.98), and
2.06 (1.39-3.07) in subjects with 160-239, 240-279, and >280mg/dL,
respectively. Compared to the HDL cholesterol=35-49mg/dL group,
the corresponding values were were [.58 (1.15-2.16) and 0.84 (0.73-
0.95) in the <35 and >60mg/dL groups, respectively. Low non-HDL
(<130mg/dL) and LDL (<100mg/dL) cholesterol levels were inversely
associated with incident carotid plaque.

Conclusion: This is the first demonstration that total, LDL, and non-
HDL cholesterol were positively and HDL cholesterol was inversely asso-
ciated with incident carotid plaque in a general population.

Trial registration number: n/a

AS15-042

EMBOLIC STROKES OF UNDETERMINED
SOURCE IN THE SOUTH LONDON STROKE
REGISTER: A POPULATION BASED
COHORT STUDY

W. Muruet', C. Flach', A. Rudd?, C. Wolfe' and A. Douiri'
'King's College London, School of Population Health & Environmental
Sciences, London, United Kingdom; %St Thomas’ Hospital- Kings College
London, Stroke Unit, London, United Kingdom

Background and Aims: Embolic stroke of undetermined source
(ESUS) is a recent clinical construct with limited information available
on long-term prognosis.

Method: Data were collected from the population-based South London
Stroke Register of first-ever strokes in an inner London area. ESUS were
defined according to the Cryptogenic Stroke/ESUS International Working
Group criteria.

Results: 2,835 patients registered between 1/01/2000 and 31/12/2016.
252 (8.9%, 95%Cl 7.9%-9.0%) were ESUS, mean age for this group 60y +
17.1; 61% [55.0%-67.0%] were male; 60.5% [53.4%-65.4%] were white.
ESUS were younger and had lower prevalence of hypertension than Large
Artery Atherotrhombotic (LAA), Cardioembolic (CE), and Small vessel
occlusion (SVO). Compared to CE, ESUS were more common in black
ethnic groups and had lower prevalence of atrial fibrillation and ischaemic
heart disease. ESUS had milder strokes (median NIHSS 6, IQR 2-11),
compared to LAA (7, 3—13, p=0.0l) and CE (8, 4-18, p<0.001), but
more severe than SVO (4, 3-6, p<0.001). Median follow-up was 4.6
years (range: 0—16). After adjustment for demographic, clinical and treat-
ment covariates, no difference was found on functional outcome at | or 5
years and ESUS experienced lower all-cause mortality than LAA (HR 0.62
95%Cl 0.45-0.87) and CE (HR 0.53 95%CIl 0.40-0.71), but no significant
difference in number of recurrences or time to first recurrence
was found.

Conclusion: ESUS patients were younger, more commonly male, had
similar functional outcomes to other subtypes, and had lower mortality
than LAA and CE.

Trial registration number: N/A

AS15-053

IMPACT OF EXERCISE BLOOD PRESSURE ON
STROKE RISK IN PHYSICALLY FIT AND UNFIT
MEN RESULTS FROM 35 YEARS FOLLOW-UP
OF HEALTHY MIDDLE-AGED MEN

E. Prestgaard', K. Engeseth', J. Mariampillai', ). Bodegird',

K. Liestsl?, J. Erikssen®, S. Kjeldsen', I. Grundvold'

and E. Berge'

'Oslo University Hospital Ulleval, Department of Cardiology, Oslo,
Norway; ZUniversity of Oslo, Department of Informatics, Oslo, Norway;
3University of Oslo, Department of Medicine, Oslo, Norway

Background and Aims: Resting blood pressure is a major risk factor
for stroke and exercise blood pressure (BP) has been shown to be a
strong independent predictor of stroke in our cohort . In the present
study we investigate if maximal systolic BP’s ability to predict stroke is
influenced by cardiorespiratory fitness (CRF).

Method: 2014 healthy men, aged 40-59 years were enrolled between
1972-75. Baseline examination included a maximal exercise test. All men
were followed for 35 years. They were grouped according to high or low
fitness (above/below age-adjusted median), and further for quartiles of
maximal BP. Multi-adjusted Cox regression analyses (also adjusted for
resting BP) were used to estimate risks for stroke.
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Results: During follow-up 316 first-time strokes occurred and no par-
ticipants were lost. Among men with high CRF, the highest quartile of
maximal BP had a higher risk of stroke than the lowest quartile (hazard
ratio 1.75, confidence interval 1.06-2.94, p =0.03). Among men with low
CREF, the highest quartile of maximal systolic BP had a non-significantly
higher risk of stroke than the lowest quartile (HR 1.50, CI 0.91-
2,63, p=0.11).

Conclusion: In healthy middle-aged men, maximal systolic BP predicted
stroke in men with high cardiorespiratory fitness, independently of rest-
ing systolic BP. In men with low CRF the association was not significant,
but there was no evidence of a qualitative different effect in this subgroup.

Trial registration number: N/A

ASI15-016

RESOURCES USE AND COSTS BEFORE AND
AFTER ISCHEMIC STROKE. A POPULATION-
BASED STUDY USING

ADMINISTRATIVE DATASETS

A. Ribera', E. Vela?, A. Garcia-Altés®, M. Cléries® and

S. Abilleira*

'"University Hospital Vall d’Hebron, Cardiovascular Epidemiology Unit,
Barcelona, Spain; 2Information and Knowledge Unit, Catalan Health
Service, Barcelona, Spain; *Agency for Health Quality and Assessment of
Catalonia, Department of Health, Barcelona, Spain; “Stroke Programme,
Agency for Health Quality and Assessment of Catalonia, Barcelona, Spain

Background and Aims: Despite improved survival rates, stroke
accounts for increasing health and socioeconomic burden. We compared
resources use and costs one year before and three years after stroke in a
population-based dataset.

Method: Using administrative datasets contained in the Catalan Health
Service Surveillance System, we identified patients with ischaemic strokes
occurred between Jan 2012 and Dec 2016. For each patient, information
from one year before the episode and up to three years post-stroke was
linked across databases.

Results: 36,058 ischaemic stroke patients were identified with mean age
(SD) of 74.4 (13.3). At three years 62% of patients survived. Average cost
per patient was €4,121 the year before, €14,536 the first year after the
event, €4,942 the second year, and €4,64| the third year post-stroke.
Major drivers of cost were acute hospitalisations within the first year
(including index hospitalization), representing 46% of the excess costs
following stroke (vs pre stroke), and convalescence and rehabilitation
services, representing 31% of excess costs. After the first year, the
major excess cost was driven by new hospital admissions and higher
drug treatment needs. (Figure)

Conclusion: After stroke, healthcare costs increase primarily because of
initial hospitalization. Beyond the first year, the cost decreases but
remains above baseline values. Such information might be used for a
better planning of stroke services.
Trial registration number: N/A

AS20-045

TEMPORAL TRENDS IN INTRACEREBRAL
HEMORRHAGE - A CALL FOR ACTION.
EVIDENCE FROM THE AUSTRIAN
STROKE REGISTRY

C. Schellen', A. Posekanyz, IB Ferrari“, S. Krebs“, W. Lang“,
M. Brainin?%, D. Staykov® and M. Sykora®*

'Krankenanstalt Rudolfstiftung, Department of Radiology, Vienna,
Austria; “Danube University Krems, Department for Clinical
Neurosciences and Preventive Medicine, Krems, Austria; 3Hospital of St.
John of God, Department of Neurology, Vienna, Austria; *Sigmund Freud
University Vienna, Medical Faculty, Vienna, Austria; *Hospital of St. John
of God, Department of Neurology, Eisenstadt, Austria

Background and Aims: Data on temporal trends in intracerebral hem-
orrhage (ICH) are scarce. We aimed to assess changes in incidence,
severity, complications, therapy and outcome of intracerebral hemor-
rhage in patients treated on stroke units in Austria.

Method: Eight-year collective data of 6707 cases of ICH including age,
risk factors, pre-stroke modified Rankin Score (mRS), baseline stroke
severity (NIHSS), complications, therapy, functional outcome and mor-
tality were extracted from the Austrian Stroke Registry. Multivariate
regularised logistic regression models were used for statistical and time
trending analyses. Bonferroni correction was applied to correct for mul-
tiple testing.

Results: Between 2008 and 2016, the relative frequency of ICH admis-
sions to stroke units in Austria declined, with a shift among affected
patients towards older age (>70 years, p=0.005). While no significant
time trends in risk factors, admission NIHSS, pre-stroke mRS and com-
plications were observed, therapeutic interventions (e.g., continuous i.v.
therapy, low dose heparin, nasogastric intubation, urinary catheterisa-
tion) declined (p <0.001). Three-month mortality increased over the
years independently (p=0.002).

Conclusion: Despite declining incidence and unaltered clinical severity
of ICH we observed a clear increase in three-month mortality. The effect
seems to be independent of predictors including age, admission NIHSS,
premorbid MRS or clinical complications. This observation underlines an
urgent call for action in the therapy of ICH.

Trial registration number: N/A
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LONG-TERM TRENDS IN INCIDENCE AND
RISK FACTORS OF ISCHAEMIC STROKE
TOAST SUBTYPES: THE SOUTH LONDON
STROKE REGISTER (SLSR)

H. Wafa', A. Rudd'?, C. Wolfe'"? and Y. Wang'?

'King's College London, Populaiton Health and Environmental Sciences,
London, United Kingdom; >Guy’s and St Thomas’ NHS Foundation Trust
and King’s College London, NIHR Biomedical Research Centre, London,
United Kingdom

Background and Aims: To estimate long-term trends in incidence, risk
factors, and preventive treatments for ischaemic stroke aetiologi-
cal subtypes.

Method: Data from the South London Stroke Register (SLSR) between
2000 and 2015 were studied. Ischaemic strokes (IS) were classified based
on Trial of Org 10172 in Acute Stroke Treatment (TOAST) into large
artery atherosclerosis (LAA), cardio-embolism (CE), small vessel occlu-
sion (SVO), or other causes. After calculation of the annual and quadren-
nial age-, sex-, and ethnicity-specific incidence rates by subtype for the
|16-year period, we analysed the trends using Cochran-Armitage tests,
Poisson regression models, and locally estimated scatterplot smoothers
(loess). Multiple logistic regressions were performed to further investi-
gate the changes in pre-stroke risk factors.

Results: A total of 3088 patients with IS were registered. Between 2000-
03 and 2012-15, IS incidence decreased by 43% from [37-3 to 78-4
/100,000/year (relative incidence 0-57, 95% Cl 0-5-0-64). Significant
declines were observed in all subtypes, particularly in SVO (37-4-18;
p <0-0001) and less in CE (39-3-25; p <0-0001). Reductions were sig-
nificant in males, females, and white people, but not in black groups
(144-6—116-2; p=0-31). Despite the increasing prevalence of hyperten-
sion and atrial fibrillation, preventive use of antihypertensive and antipla-
telet drugs was declining. On the other hand, a fourfold increase in prior
use of cholesterol-lowering agents was found (adjusted odds ratio 3-96,
95% Cl 2-98-5-29).

Conclusion: Incidence rates have declined over time among ischaemic
stroke subtypes, but not in black groups. Life style changes and the
increasing use of cholesterol-lowering agents may have contributed to
the observed trends.

Trial registration number: N/A

Scientific Communications Rare Causes and
Stroke in the Young

AS19-024

STROKE IN YOUNG ADULTS: CANCER
IN DISGUISE?

B. Fan'?, ). Verhoeven', I.C.H. Vaartjes3, P.L.M. de Kort? and
FE. de Leeuw'

'Radboud University Medical Center- Donders Institute for Brain-
Cognition and Behavior, Neurology, Nijmegen, The Netherlands;
2Elisabeth-TweeSteden Hospital, Neurology, Tilburg, The Netherlands;
3Julius Center for Health Sciences and Primary Care- University Medical
Center Utrecht, Cardiovascular Epidemiology, Utrecht, The Netherlands

Background and Aims: An association between stroke and malignancy
has been established. Underlying mechanisms include direct infiltration, a
hypercoagulable state, and non-bacterial thrombotic endocarditis.
Malignancy may follow stroke when these mechanisms prove to be
true, especially in young adults, where one third of ischemic strokes
remain cryptogenic. We therefore investigated the cumulative risk of
developing cancer post-stroke.

Method: We created a cohort of first-ever stroke patients from 1998 to
2010 using data from Statistics Netherlands. Information on stroke and
malignancy was extracted using ICD-9 and ICD-10 codes. We calculated
post-stroke cancer incidence among patients without prior cancer.
Subsequently, we obtained standardized incidence ratios (SIR) by com-
paring this to cancer incidence in the general population based on the
Dutch Cancer Registry, particularly in young adults aged 15-49.
Results: Of all young stroke patients, 2.6% was diagnosed with post-
stroke cancer over a median follow-up of 9.5 (IQR 6.1-13.2) years. Over
the course of |3 years, 219,636 people without history of cancer suffered
a first-ever stroke, 6.8% of which were young adults (median age 44
£7.2; 53.1% women). Overall SIR was 3.1 for all stroke patients and
4.8 for young stroke patients specifically, where SIR was 5.8 one year
post-stroke and 3.3 five years post-stroke.

Conclusion: Young stroke patients are almost five times more likely to
receive a cancer diagnosis than their age-matched controls of the general
population during the same time period. The risk is highest within the
first year after index stroke, suggesting a role for previously undetected
cancer in stroke etiology.

Trial registration number: N/A

AS19-028

IS REACTIVATION OF LATENT HSV-1 THE
CAUSE OF MOST FIBROMUSCULAR
DYSPLASIA (FMD)?

R. HughesI and M. NagelI
'University of Colorado School of Medicine, Neurology, Aurora, USA

Background and Aims: Fibromuscular Dysplasia (FMD) is an enigmatic
disorder primarily of women in their childbearing years. The etiology and
pathophysiology of FMD are unknown although hormonal and viral fac-
tors are suspected to play a role. FMD changes may be non-specific,
making categorization problematic. Recent interest in latent virus reac-
tivation, especially herpes simplex virus type | (HSV-1) and varicella
zoster virus (VZV) as causes of arteriopathy and stroke may explain
some pediatric and young adult strokes

Method: Patient with non-atherosclerotic cerebrovascular arteriopathy
and FMD-like changes were reviewed along with other non-FMD arterio-
pathies (Moya-Moya, RCVS, CNS Vasculitis, other). Those with FMD-like
changes from Genetic Disorders were grouped separately. This included
two patients with EDS, one with PHASE, and a Loeys-Dietz Type lll. The
FMD patients were divided into those with an acute symptomatic diag-
nosis, and those found incidentally.

Results: Of the |7 with FMD, all 11 of the incidental diagnosis group
have convincing remote HSV-1 reactivation evidence, and the 7 with
acute symptomatic FMD all have serological or clinical evidence of cur-
rent HSV-| reactivation. Of patients with FMD-like changes from genetic
disorders. Only | of 4 has convincing HSV-1 activity. Of the 8 with non-
FMD non-atherosclerotic arteriopathy who had serological studies, only
4 had HSV-1 evidence, and 2 HSV-2.

Conclusion: For cerebrovascular FMD, HSV-1 is an ideal candidate virus
to pursue as the etiology of FMD. Characterization of FMD into Genetic
and/or Viral arteriopathy can be a first step in better understanding the
pathophysiology. Further, reactivation of latent herpesviruses is treatable.
Trial registration number: N/A
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CHRONIC COGNITIVE ALTERATIONS AND
THEIR LINKS WITH BRAIN ATROPHY IN
SUSAC SYNDROME

S. Machado', E. jouvent', I KIeinz, F. De Guio', C. Machado',
K. Sacré® and T. Papo®

'"Hépital Lariboisiere, Neurology, Paris, France; *Clinique Alleray-
Labrouste, Imaging Department, Paris, France; 3Bichat Hospital, Internal
Medicine, Paris, France

Background and Aims: Susac syndrome is a very rare endotheliopathy
affecting small vessels of the brain, retina and cochlea, characterized by
relapsing episodes of encephalopathy in young patients. We aimed at
determining the profile of chronic cognitive alterations and their relation-
ship with brain atrophy in this disorder.

Method: We included |9 patients evaluated prospectively in the French
referral centre for Susac syndrome in Bichat hospital in Paris. In 2017,
they were evaluated remote to the last relapse with a specific neuropsy-
chological battery. We used validated techniques to obtain brain volume
and corpus callosum area from 3D-T| MRI sequences, and test their
outcome overtime. We used linear regression models to test the links
between cognitive performances and atrophy measures.

Results: The 19 patients were aged 37.5 + 10.5 years at inclusion. After
a mean follow-up of 2.6 + |.3 years during which they underwent 5.8
+2.2 MRI scans, their mean MOCA score was 25.1 +3.6, but they
showed clear processing speed slowing (Trail Making Test version A:
43.14+16.2 seconds; version B: 84.1 47.9 seconds; reaction time:
314.6 = 79.6 milliseconds). Brain and corpus callosum atrophy were obvi-
ous and linearly related with time (2.1 £ 1.4% per year and 4.9 +7.7% per
year respectively). No relationship was found between cognitive per-
formances and brain volume or corpus callosum area.

Conclusion: Patients with Susac syndrome show largely preserved
global cognitive functions but prominent processing speed slowing.
While brain and corpus callosum area atrophy are of the highest ampli-
tude, we did not find any relationship with cognitive performances, which
questions the links between neuronal loss and cognitive disturbances in
this disorder.

Trial registration number: N/A

AS19-032

ASSOCIATION BETWEEN CEREBRAL VENOUS
THROMBOSIS AND DURAL
ARTERIOVENOUS FISTULAS

E. Lindgren"z, F. Serrano’, A. Rentzos®, S. Hiltunen®,

M.R. Heldner®, S.M. Zuurbier’, B.F. Giarola®, M. Mansour?,

C. Cognard'®, M. Ghiasian’, T. Kleinig®, J.M. Coutinho’,

M. Arnold‘, ). Putaala’®, K. jood"z, A. Arauz® and

T. Tatlisumak">*

'Sahlgrenska Academy at University of Gothenburg, Institute of
Neuroscience and Physiology- Department of Clinical Neuroscience,
Gothenburg, Sweden; 2Sahlgrenska University Hospital, Department of
Neurology, Gothenburg, Sweden; 3Instituto Nacional de Neurologia and
Neurocirugia Manuel Velasco Suarez, Stroke Clinic, Mexico City, Mexico;
4Sahlgrenska University Hospital, Diagnostic and Interventional
Neuroradiology, Gothenburg, Sweden; SHelsinki University Hospital,
Department of Neurology, Helsinki, Finland; ®University Hospital Bern,
Deptartment of Neurology, Bern, Switzerland; ” Academic Medical
Center, Department of neurology, Amsterdam, The Netherlands; 8Royal
Adelaide Hospital, Department of stroke and neurology, Adelaide,
Australia; "Hamedan University of Medial Science, Department of
Neurology, Hamedan, Iran; 'OUniversity Hospital of Toulouse,

Department of Neuroradiology- Service de Neuroradiologie
Diagnostique et Thérapeutique du CHU de Toulouse, Toulouse, France

Background and Aims: Several case reports observed the occurrence
of dural arteriovenous fistulas (dAVF) prior to, simultaneously, or subse-
quently to the diagnosis of cerebral venous thrombosis (CVT). We aimed
to investigate the association between dAVF and CVT in a multi-
center setting.

Method: Consecutive adult patients diagnosed with CVT were included
retrospectively from seven academic hospitals. The prevalence of dAVF
was determined in the study population. Clinical features and imaging
characteristics were obtained from medical records. Poor outcome
was defined as modified Rankin Scale (mRS) score >3 at last follow-up.
We are presenting unadjusted data calculated using Chi? or Fisher’s test.
Results: Among 1052 CVT patients, (median 42y, IQR 29-54y, 67.3%
female), 32 patients (3.0%) were diagnosed with dAVF. Median follow-up
time was 254 days (IQR = 178-366). dAVF patients were older (median
52.5y vs 41y, p=0.004) and less frequently female (14 females and 18
males, p = 0.004). Chronic clinical onset (>30 days) was more frequent in
the dAVF group (29% vs 7.3%, p < 0.001) and dAVF patients had more
often history of any previous venous thrombosis (25.0% vs 9.0%,
p=0.002). At admission, dAVF patients had less often decreased con-
sciousness (GCS< 15 6.3% vs 30.2%, p =0.002). No patients with straight
sinus thrombosis developed dAVF (0.0% vs 17.3%, p=0.01). Clinical out-
come at last follow-up did not differ between the two groups.
Conclusion: Among CVT patients, dAVF occurs in 3.0% of patients and
is associated with increased age, male sex, chronic clinical onset and
previous venous thrombosis.

Trial registration number: N/A

AS19-042

THROMBOLYSIS USE AND OUTCOMES IN
YOUNG PATIENTS (16-29 YEARS) WITH
ISCHAEMIC STROKE IN ENGLAND, WALES
AND NORTHERN IRELAND. DATA FROM
NATIONAL STROKE REGISTRY

G. Meredith', L. Paley?, B. Bray®, A. Hoffman?, A. Rudd®* On
behalf of SSNAP Collaboration

IGuy‘s and St Thomas’ NHS Foundation Trust, Stroke Medicine, London,
United Kingdom; 2Royal College of Physicians, Stroke Programme,
London, United Kingdom; *King's College- London, Division of Health
and Social Care Research, London, United Kingdom; 4Guy’s and St
Thomas’ NHS Foundation Trust, National Institute for Health Research
Comprehensive Biomedical Research Centre, London, United Kingdom

Background and Aims: Alteplase is licensed for patients 18-80 years
across Europe. No patients under 18 years and few under 30 years are
reported or participated in the randomised control trials in the
cochrane review.

Method: Data were extracted from the national stroke register (Sentinel
Stroke National Audit Programme (SSNAP)) of adults with acute ischae-
mic stroke treated in all hospitals in England and Wales from July 2013-
November 2017.

Results: 322218 adults with acute ischaemic stroke were admitted to
202 hospitals, 1460 (0.5%) were aged between 16-29 years. Of these 230
(15.5%) were treated with intravenous alteplase (IV-tPA).

AGE (years) 16-17  18-19  20-21 22-23 24-29
Total thrombolysed 26 17 29 25 133
Total with acute 162 108 157 170 883

ischaemic stroke

(continued)
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Continued
Crude HR P value Adjusted HR P value
AGE (years) 16-17  18-19  20-21 22-23 24-29
Basal perfusion 4.15 [1.10-15.64] 0.036 1.79 [0.44-7.36] 0.419
% thrombolysed 16.0 15.7 18.5 14.7 15.1 defect
Door to Needle time 61 55 66 51 6l Ivy sign 11.19 [3.07-40.71] <0.001 11.14 [2.31-53.70] 0.003
(min) (IQR) (36-80) (42-48) (41-112) (37-120) (40-98) Initial infarction 6.96 [2.34-20.76] <0.001 5.06 [1.47-17.44] 0.010
Arrival NIHSS — 10 10 I 8 9
median (IQR) (5-14) (4-12) (6-12) (6-13) (5-13)
NIHSS 24h after 4 2 2 2 3
thrombolysis — (1-8) (1-8) (0-7.5)  (0-6) (0-7) Conclusion: lvy sign is associated with ischemic recurrence in adult
median (IQR) MMD patients in a dose-response manner. It would be helpful for select-
NIHSS improve- 54 53 69 60 71 ing high-risk patients who need revascularization surgery.
ment % Trial registration number: N/A
Symptomatic 0.0 0.0 0.0 0.0 0.0
Intracranial AS22-027

Haemorrhage %

Conclusion: The treatment of younger patients with [V-tPA appears
safe, with no reported symptomatic intracranial haemorrhage in the
1460 patients less than 30 years receiving treatment. Improvement in
NIHSS 24 hours after treatment was comparable to those over 30
years. (data not presented). Despite no randomised control trial evidence
these data suggest that, where appropriate, [V-tPA should not be withheld
for patients under 18 years.

Trial registration number: N/A

ASI11-003

IVY SIGN PREDICTS ISCHEMIC STROKE
RECURRENCE IN ADULT MOYAMOYA
PATIENTS RECEIVING MEDICAL TREATMENT

K.W. Nam', W.S. Cho?, H.M. Kwon?, J.E. Kim?, Y.S. Lee?,
S.W. Park?, J.H. Rhim* and YJ. Son®

'Seoul National University Hospital, Neurology, Seoul, Republic of Korea;
%Seoul National University Hospital, Neurosurgery, Seoul, Republic of
Korea; 3Seoul Metropolitan Government-Seoul National University
Boramae Medical Center, Department of Neurology, Seoul, Republic of
Korea; “Seoul Metropolitan Government-Seoul National University
Boramae Medical Center, Department of Radiology, Seoul, Republic of
Korea; *Seoul Metropolitan Government-Seoul National University
Boramae Medical Center, Department of Neurosurgery, Seoul, Republic
of Korea

Background and Aims: To evaluate the relationship between an ipsi-
lateral ivy sign and ischemic stroke recurrence in adult Moyamoya disease
(MMD) patients receiving medical treatment.

Method: We included consecutive MMD patients receiving medical
treatment between 2006 and 2014. The ivy sign was defined as a linear
or focal high-signal intensity on FLAIR images, and the burdens of ivy sign
were rated in each hemisphere.

Results: Overall, 165 patients with 300 hemispheres were analyzed. We
found recurrent ischemic stroke in 13 (4%) hemispheres within 3 years.
In multivariate analysis, an ipsilateral ivy sign remained an independent
predictor of 3-year ischemic recurrence [adjusted hazard ratio=11.14,
95% confidence interval =2.31-53.70, P=0.003]. An initial presentation
as infarction was also significant. The burdens of ivy sign showed a dose-
response tendency with the 3-year ischemic recurrence rate (P < 0.001).
When comparing the ischemic recurrence rate among four groups with
and without ivy sign and perfusion defect, [lvy sign (+) perfusion defect
(+) group] showed a significantly higher risk in both observed (P < 0.001)
and estimated (P <0.00l) 3-year ischemic recurrence than did the
other group.

PREVALENCE AND SHORT-TERM CHANGES
OF COGNITIVE DYSFUNCTION IN YOUNG
STROKE PATIENTS

D. Pinter', T. Gattringer', K. Niederkorn', S. Horner',

S. Fandler', S. Eppinger', K. Krenn', G. Bachmaierz, F. Fazekas'
and C. Enzinger'?

'Medical University of Graz, Department of Neurology, Graz, Austria;
2Medical University of Graz, Institute for Medical Informatics- Statistics
and Documentation, Graz, Austria; 3Medical University of Graz,
Department of Neuroradiology- Vascular and Interventional
Neuroradiology, Graz, Austria

Background and Aims: Studies assessing the prevalence and course of
post-stroke cognitive deficits in young stroke patients are rare. We there-
fore assessed cognitive function in a sample of young stroke patients (18
to 55 years) within the first week after hospital admission (baseline, BL)
and at three months follow-up (FU).

Method: In this prospective single-center study, patients underwent a
comprehensive clinical and cognitive assessment, examining general cog-
nitive function, processing speed, attention, executive function and word
fluency twice.

Results: From February 2016 to December 2017, we consecutively
examined |30 young stroke patients (54% males; mean age: 43.7 years).
Within this period, 68 patients attended the FU assessment (52% males;
mean age: 42.1 +/— 10.4 years). At BL (N = 130), deficits (defined by 1.5
standard deviations below standardized mean) were seen in general cog-
nitive function (41.7%), processing speed (55.0%), attention (45.2%),
executive function (48.4%) and word fluency (40.7%). 27% showed
impairment in four or more domains. A similar frequency of deficits
was present in the subgroup with FU assessment which significantly
improved in most domains of cognitive performance within three
months, except for word fluency. Nevertheless, considerable cognitive
deficits were still present three months after stroke in almost one third of
patients (processing speed: 30.9%, executive function: 28.4%; word flu-
ency: 43.6%). Eight (12%) patients suffered from depression at FU.
Conclusion: Our study indicates a high prevalence of cognitive deficits
in young stroke patients which underscores the importance of post-
stroke cognitive assessment. Potential implications of these deficits (e.g.
difficulties to return to work) deserve further investigations.

Trial registration number: N/A
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ISCHEMIC STROKES IN ADOLESCENTS

T. Rambaud', N. Legris', M. Kossorotoff?, C. Bellesme>,

B. Lapergue", E. jouvents, F. Pico®, D. Smadja7, M. Zuber®,

C. Lamy’, S. Crozier'?, Y. Bejot'' and C. Denier'

' APHP- Bicétre hospital, Neurology, Le Kremlin Bicétre, France; 2APHP-
Necker Enfants Malades Hospital, Pediatric neurology, Paris, France;
3APHP- Bicétre hospital, Pediatric neurology, Le Kremlin Bicétre, France;
*Foch hospital, Department of Neurology- Stroke Center, Suresnes,
France; SAPHP- Lariboisiere Hospital, Neurology, Paris, France; 6Mignot
Hospital, Neurology, Le Chesnay, France; Centre hospitalier sud
francilien, Neurology and Stroke Center, Corbeille-Essonnes, France;
8Saint Joseph Hospital, Neurology, Paris, France; Sainte Anne Hospital,
Neurology, Paris, France; '°APHP-Pitie Salpétriére Hospital,
Cerebrovascular Emergency Department, Paris, France; IIDiion
University Hospital, Neurology, Dijon, France

Background and Aims: Adolescents have unique health issues and
physiology. However, only limited information exists about stroke char-
acteristics in this population. Our aim was to describe the clinical and
neuroradiological features, etiologies, initial management, treatments and
functional outcome of ischemic stroke in adolescents.

Method: We conducted a retrospective cohort study evaluating all con-
secutive patients aged from 10 to 18 years old with a first ever ischemic
stroke hospitalized between 2007 and 2016 in one of our 10 French
university centers (adult and pediatric departments) representing a
total catching population of 10 million people.

Results: Sixty patients (53% male) were included (mean age of 15.1 y-o).
Stroke involved anterior circulation in 54% cases, posterior circulation in
41% and both in 5%. The diagnosis at first medical contact was mistaken
in 36% cases, with more mistakes in strokes involving posterior circula-
tion (65% vs 20%, OR 4.64 Cl 95%[1.2124 ; 19.846]). The most common
etiologies were cardioembolism (15%), systemic vasculitis (5%), cervical
dissection (5%) and intracranial dissection (5%).There was no atheroscle-
rosis or small vessel disease. Stroke remained cryptogenic despite com-
plete workup in 50% cases. Functional outcome was favorable (modified
Rankin scale 0-2 at 90 days) in 80% cases. Recurrent ischemic cerebro-
vascular event occurred in 12% cases (mean follow up =23 months).
Recurrence rate was 0% in patients with cryptogenic stroke and 50%
in patients with identified vasculopathy.

Conclusion: Ischemic strokes in adolescents have prognostic and causes
which differ from the ones expected both in young adults and in younger
children, emphasizing the need for an adapted etiological workup.

Trial registration number: N/A

AS19-005

ADHERENCE TO ANTIHYPERTENSIVE
MEDICATION AFTER ISCHEMIC STROKE IN
YOUNG ADULTS AND ITS ASSOCIATION
WITH LONG-TERM OUTCOME

M.M.E. van Dongen', K. Aarnio?, N. Martinez-Majanderz,

J. Pirinen?, J. Sinisalo®, M. Lehto*, M. Kaste?, T. Tatlisumak®,
F.E. de Leeuw' and I8 Putaala®

'Radboud University Medical Center, Neurology, Nijmegen, The
Netherlands; 2Helsinki University Hospital, Neurology, Helsinki, Finland;
3Helsinki University Hospital, Neurology- Cardiology- Clinical Physiology
and Nuclear Medicine, Helsinki, Finland; “Helsinki University Hospital,
Cardiology, Helsinki, Finland; *Sahlgrenska University Hospital, Clinical
Neuroscience, Gothenburg, Sweden

Background and Aims: There is limited knowledge of the adherence
to secondary prevention medication in young adults after stroke.
We studied the adherence to antihypertensive medication and its

association with subsequent vascular events in young adults with ischemic
stroke.

Method: We included 936 first-ever ischemic stroke 30-day survivors
aged 15-49, enrolled in the Helsinki Young Stroke Registry, 1994-2007.
Follow-up data until 2012 came from Finnish Care Register, Statistics
Finland, and Social Insurance Institution of Finland. Adherence to antihy-
pertensive medication was defined as () nonusers, (2) low (prescription
coverage <30%), intermediate (30-80%), and (3) high adherence (>80%).
Adjusted Cox regression allowed assessing the association of adherence
with all-cause mortality, recurrent stroke or TIA, and other vascu-
lar events.

Results: Of our patients, 40.5% were non-users, 7.8% had low adher-
ence, |1.8% intermediate adherence, and 40.0% high adherence. Higher
age, vascular comorbidities and older-onset stroke causes (atherosclero-
sis, small-vessel occlusion, high-risk source of cardioembolism) were
associated with larger proportions of high adherence. Median follow-up
was 8.3 years. Compared to non-users, exhibited risk of mortality and
recurrent stroke or TIA was lower for patients with low-intermediate
(HR 0.41, 95% CI 0.25-0.69; HR 0.37, 95% CI 0.22-0.63) and high adher-
ence (HR 0.34, 95% CI 0.21-0.54; HR 0.44, 95% Cl 0.27-0.70), after
adjustment for pre-existing hypertension and other confounders. The
association between adherence and recurrent events was modulated by
stroke subtype.

Conclusion: Adherence to antihypertensive medication was suboptimal
(low or intermediate) in one third of all users. Rates of recurrent events
and all-cause mortality were dependent of adherence and affected by
stroke subtype.

Trial registration number: N/A

Scientific Communications Prognosis
and Outcome

AS16-024

SUBGROUPS OF TIA AND ISCHAEMIC
STROKE PATIENTS WITH A HIGH RESIDUAL
RISK OF CORONARY EVENTS: POPULATION-
BASED COHORT STUDY

M. Boulanger'?, L. Li% L. Silver? and P.M. Rothwell?
'INSERM U 1237 PhIND, Neurology, Caen, France; ZUniversity of
Oxford, Nuffield Department of Clinical Neurosciences, Oxford,
United Kingdom

Background and Aims: Trials of new lipid-lowering therapies in addi-
tion to statins report reductions in risk of coronary events in patients
with atherosclerotic disease but treatment is costly. Data on long-term
risk of coronary events in TIA or ischaemic stroke patients on current
standard management would facilitate estimation of cost-effectiveness in
subgroups at high residual risk.

Method: In a population-based cohort of consecutive patients with TIA
or ischaemic stroke (2002-2014), we determined risk of follow-up cor-
onary events until 30/09/2016. To identify subgroups with 5-year risk
>10%, we stratified by number of atherosclerotic risk factors, diabetes,
peripheral artery disease (PVD) and stroke aetiology (TOAST classifica-
tion), in patients with and without prior coronary artery disease (CAD).
Results: Among 2555 patients (13,071 patient-years), there were 161
coronary events, with 5-year risk (6.4%, 95%Cl=5.2-7.5) ranging from
4.5% (3.5-5.6) in patients without CAD to 14.1% (10.4-17.6) in those with
CAD. Among patients with CAD, 5-year risk remained >10% irrespec-
tive of number of atherosclerotic risk factors, diabetes, PYD and TOAST
subtypes. In the absence of CAD, the only single variable subgroup with a
risk >10% was patients with PVD (12.9%, 9.1-25.8). Patients with prior
CAD or PVD accounted for 25% of the cohort but had 51% of follow-up
coronary events. After adjustment for age and sex, increased risk of
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coronary events remained associated with history of hypertension, dia-
betes, hypercholesterolemia, smoking, and large artery disease.
Conclusion: Although 5-year risk of coronary events after TIA or
ischaemic stroke averages<10%, higher risk subgroups, in whom more
intensive treatment might be justified, are readily identifiable.

Trial registration number: N/A

AS16-132

MULTIVARIABLE OUTCOME PREDICTION
AFTER ENDOVASCULAR TREATMENT FOR
ACUTE ISCHEMIC STROKE: DEVELOPMENT
OF A PROGNOSTIC MODEL IN DATA FROM
THE HERMES COLLABORATION

V. Chalos"z’z, E. Venema"g, M. Mulder"z, B. Roozenbeek"z,

S. Brown®, A. Demchuck®, K. Muir®, A. Davalos’, P. Mitchell®,
S. Bracard®, M. Hill’, P. White'®, B. Campbell'!, F. Guillemin'?,
). Saver':, T. jovin”, M. Goyals, A. van der Lugtz, D. Dippel',
H. Lingsma®; On behalf of the HERMES Collaborators
'Erasmus MC University Medical Center, Department of Neurology,
Rotterdam, The Netherlands; *Erasmus MC University Medical Center,
Department of Radiology & Nuclear Medicine, Rotterdam, The
Netherlands; 3Erasmus MC University Medical Center, Department of
Public Health, Rotterdam, The Netherlands; *Altair Biostatistics,
Department of Biostatistics, St. Louis Park- MN, USA; *Hotchkiss Brain
Institute- Cummings School of Medicine- University of Calgary,
Departments of Clinical Neuroscience and Radiology, Calgary, Canada;
®University of Glasgow- Queen Elizabeth University Hospital, Institute of
Neuroscience & Psychology, Glasgow, United Kingdom; "Hospital
Germans Trias y Pujol, Department of Neuroscience, Barcelona, Spain;
8Royal Melbourne Hospital- University of Melbourne, Department of
Radiology, Melbourne, Australia; *University of Lorraine and University
Hospital of Nancy, Department of Diagnostic and Interventional
Neuroradiology, Nancy, France; ""Newcastle University, Institute of
Neuroscience, Newcastle upon Tyne, United Kingdom; ""Melbourne
Brain Centre Royal Melbourne Hospital- University of Melbourne,
Department of Medicine and Neurology, Melbourne, Australia;
"2University of Lorraine and University Hospital, Department of Clinical
Epidemiology- Inserm, Nancy, France; '*David Geffen School of Medicine-
University of Los Angeles, Department of Neurology and
Comprehensive Stroke Center, Los Angeles- CA, USA; '*University of
Pittsburgh Medical Center Stroke Institute- Presbyterian University
Hospital, Stroke Institute- Department of Neurology, Pittsburgh-

PA, USA

Background and Aims: Even when the revascularization and clinical
status of a patient after endovascular treatment (EVT) for acute ischemic
stroke is known, outcome is still highly variable and difficult to predict.
We aimed to develop a prognostic model that can be applied within one
day after EVT to predict functional outcome at three months.
Method: We used data from patients in the treatment arms of seven
randomized controlled trials within the HERMES collaboration (MR
CLEAN, ESCAPE, REVASCAT, SWIFT-PRIME, EXTEND-IA, THRACE,
and PISTE). Primary outcome was the ordinal modified Rankin Scale
(mRS) score three months after EVT. Pre- and post-procedural variables,
assessed within one day after EVT, were analyzed with multivariable ordi-
nal logistic regression analysis with stepwise backward selection. From
this model, predicted probabilities of functional independence (mRS 0-2)
and survival (mRS 0-5) were derived. Internal validation was performed
by bootstrapping. Model performance was quantified with a c-statistic,
corrected for optimism.

Results: The final model, based on 781 patients, included nine variables
and explained 62.4% of the variance in outcome. The post-treatment
National Institutes of Health Stroke Scale score was the strongest pre-
dictor (53.9% explained variance). The internally validated c-statistic was

0.83 for prediction of the ordinal mRS, 0.89 for functional independence,
and 0.80 for survival, indicating very good model performance.
Conclusion: This model, which can be applied within one day after EVT,
accurately predicts functional outcome at three months. It may provide
physicians, patients, and family members with improved outcome expect-
ations and could guide physicians in personalizing the patients’ treatment
and rehabilitation plan.

Trial registration number: N/A

AS16-070

REFINING PREDICTION OF MAJOR BLEEDING
ON ANTIPLATELET TREATMENT AFTER
NONCARDIOEMBOLIC STROKE OR TIA

N. Hilkens', L. Li%, P. Rothwell?, A. Algra'? and ). Greving'
'UMC Utrecht, Julius Center/Neurology - Str 6.131, Utrecht, The
Netherlands; 2John Radcliffe Hospital- University of Oxford, Centre for
Prevention of Stroke and Dementia- Nuffield Department of Clinical
Neurosciences, Oxford, United Kingdom; 3University Medical Center
Utrecht, Department of Neurology and Neurosurgery- Brain Center
Rudolf Magnus, Utrecht, The Netherlands

Background and Aims: Risk scores may help to identify patients at
high risk of bleeding following a TIA or ischaemic stroke, but perfor-
mance of currently available scores is modest. We aimed to refine pre-
diction of major bleeding by assessing the added value of new predictors
to the existing S,TOP-BLEED score.

Method: We used Cox regression analysis to study the association
between candidate predictors and major bleeding among 2,072 patients
with a TIA or ischaemic stroke in the Oxford Vascular Study (OXVASC).
An updated model was proposed and validated in 1,094 patients with a
myocardial infarction in OXVASC. Models were compared with c-statis-
tics, calibration plots, net reclassification improvement (NRI) and inte-
grated discrimination improvement (IDI).

Results: Independent predictors for major bleeding on top of S, TOP-
BLEED variables were peptic ulcer (HR 1.72; 1.04-2.86), cancer (HR 2.40;
1.57-3.68), anaemia (HR 1.55; 0.99-2.44) and renal failure (HR 2.20; 1.57-
4.28). Addition of those variables improved discriminatory performance
from 0.69 (0.64-0.73) to 0.73 (0.69-0.78) in the TIA/stroke cohort.
Three-year risk of major bleeding ranged from 0.6 to 14% across quar-
tiles of predicted risk with the new model, compared with 0.8 to 11.6%
according to the original score. Net reclassification improved over the
entire range of the score (NRI 0.56; 0.36-0.76). In the validation cohort,
discrimination improved from 0.68 (0.62-0.74) to 0.70 (0.64-0.76).
Conclusion: Peptic ulcer, cancer, anaemia and renal failure improve pre-
dictive performance of the S,TOP-BLEED score for major bleeding after
stroke. Future external validation studies are required to confirm the
value of the S,TOP-BLEED+ score in TIA/stroke patients.

Trial registration number: N/A

AS24-023

PREDICTION OF FUNCTIONAL OUTCOME
AFTER ANEURYSMAL SUBARACHNOID
HAEMORRHAGE - DEVELOPMENT AND
VALIDATION OF A SIMPLE RISK SCORE (ABC2)

I.C. Hostettler', M. Pavlou?, G. Ambler?, C. Muroi’, S. Bonner?,
D. Walsh®, D. Bulters®, N. Kitchen’, M.M. Brown', H. Houlden®,
J. Grieve’, E. Keller®, D.J. Werring'; On behalf of the Genetics
and Observational Subarachnoid Haemorrhage (GOSH) Study
investigators

'Stroke Research Centre, Institute of Neurology- University College
London, London, United Kingdom; 2Departmem: of Statistical Science,
University College London, London, United Kingdom; *Neurocritical
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Care Unit, Department of Neurosurgery- University Hospital Zurich,
Zurich, Switzerland; “Critical Care, The James Cook University Hospital,
Middlesbrough, United Kingdom; *Department of Neurosurgery, King's
College Hospital NHS Foundation Trust, London, United Kingdom;
®Department of Neurosurgery, University Hospital Southampton NHS
Foundation Trust, Southampton, United Kingdom; "Department of
Neurosurgery, The National Hospital of Neurology and Neurosurgery,
London, United Kingdom; 8Neurogenetics Laboratory, The National
Hospital of Neurology and Neurosurgery, London, United Kingdom

Background and Aims: The aim of this study was to develop a model
to predict functional outcome (Glasgow Outcome Scale (GOS)) after
aneurysmal subarachnoid haemorrhage (aSAH), and externally validate
it in an independent external cohort.

Method: We recruited 1729 patients with aSAH at 22 UK hospitals
(mean age 53.18 years; 70.27% females, 29.73% males). We developed
a risk model including simple baseline clinical and radiological predictors
of unfavourable outcome (GOS 1-3) using logistic regression. The model
was internally validated using bootstrapping, and then externally validated
in a prospective cohort of 548 patients with acute aSAH from Zurich,
Switzerland, by calculating measures of discrimination (AUC) and calibra-
tion (calibration slope).

Results: Four independent predictors from the multivariable logistic
regression analysis were included into the final model and risk score:
Age, Fisher score, Glasgow Coma Scale (GCS) and smoking, creating
the ABC2 score (A =Age, B=blood, C2 = conscious level and cigarette
smoking). The model’s prediction of GOS demonstrated good discrimi-
nation in both internal and external validation (AUC=0.76 and 0.73,
respectively).

Conclusion: We developed and validated a simple easy to use prediction
model to accurately predict functional outcome after aSAH. Although we
externally validated our risk score, the two cohorts came from different
populations and further testing in other cohorts will ensure
generalisability.

Trial registration number: N/A

AS09-021

DEVELOPMENT AND VALIDATION OF A RISK
PREDICTION ALGORITHM FOR POST-STROKE
DEPRESSION USING THE SOUTH LONDON
STROKE REGISTER

M. Komori', M. Fahey', M. Obaid', A. Rudd'?, C. Wolfe'?

and A. Douiri"?

'King's College London, School of Population Health and Environmental
Sciences, London, United Kingdom; 2NIHR Biomedical Research Centre,
Guy’s and St Thomas’ NHS Foundation Trust and King’s College London,
London, United Kingdom

Background and Aims: Approximately one third of patients develop
depression after stroke, and it is strongly associated with high mortality,
disability and long length of hospital stay. Although depression is a treat-
able condition, there is no clinical predictive tool that could support the
clinical decision for early intervention. We aimed to develop and validate
a predictive analytic model for early screening of post-stroke depression.
Method: 5876 patients with first-ever stroke from the South London
Stroke Register from 1995 to 2016 were included in the study. The
patients were split into development cohort (2,927 patients from
1995-2007) for fitting the models and validation cohort’ with 2,949
patients (2008-2016). Patients were assessed for depression using the
Hospital Anxiety and Depression Scale (HADS). Multivariable logistic
regression models were fitted to drive a predictive analytic algorithm.
Performance of the model was expressed by discrimination using Area
Under receiver operating Curve, and calibration using Hosmer-
Lemeshow test.

Results: The optimal model to predict 3 months depression after stroke
incorporated six variables including age, living condition, physical function
before stroke, stroke severity and physical function at stroke onset. The
model had an acceptable discrimination, 74% (95% Confidence interval
[72.0-76.0]) and calibration in the internal validation. The discrimination
in the temporal cohort was also acceptable 73% (95% CI [70.1-75.1]),
however, poor calibration (overfitting) was observed.

Conclusion: It is possible to develop a predictive clinical tool of post-
stroke depression for clinical decision support. The change of the prev-
alence of depression between populations limits its utility and
applicability.

Trial registration number: N/A

AS06-007

SOCIOECONOMIC DISPARITIES IN
PREHOSPITAL STROKE CARE IN SWEDEN?

A. Niklasson', J. Herlitz? and K. Jood'

'Institute of Neuroscience and Physiology, Department of Clinical
Neuroscience- The Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden; 2Centre for Prehospital Research in Western
Sweden, University of Boras, Boras, Sweden

Background and Aims: Recent studies have shown socioeconomic
disparities in stroke outcomes. Here, we investigated whether the pre-
hospital stroke care differs with respect to socioeconomic status (SES).
Method: Consecutive stroke and TIA patients (n =3006) admitted to
Stroke Units at the Sahlgrenska University Hospital, Gothenburg,
Sweden, November |, 2014 to July 31, 2016 were included. Data on
prehospital care was obtained from a local stroke register.
Socioeconomic status was classified according to the average level of
income and education within each patient’s neighborhood (post-
code area).

Results: The median delay from calling the emergency medical commu-
nication center (EMCC) to brain computer tomography was performed
at hospital arrival was 3 h 49 min (95% confidence interval (Cl) 3 h 10 min
to 4 h 35 min) for patients within the lowest SES tertile and 3 h 24 min
(95% CI 2 h 48 min to 4 h 8 min) for the highest tertile (p <0.05).
Patients with lower SES were less likely to receive the highest priority
in the ambulance (p <0.05), were more often down-prioritized in the
ambulance compared to the EMCC-priority (p <0.05), and had lower
rates of prehospital recognition of stroke/TIA (p <0.05) than those
with high SES. No inequities were found concerning EMCC-prioritization,
the probability of ambulance transport or in the ambulance nurses’ per-
formance of stroke specific actions once stroke/TIA was recognized.
Conclusion: We found socioeconomic inequities in prehospital stroke
care which could affect the efficacy of acute stroke treatments. The
ambulance nurses’ limited ability to recognize stroke/TIA may partly
explain the observed inequities.

Trial registration number: N/A

AS03-039

MICROALBUMINURIA COULD IMPROVE RISK
PREDICTION OF STROKE IN PATIENTS WITH
TIA AND MINOR STROKE: THE PROGNOSTIC
MARKERS OF TIA EVOLUTION

(PROMOTE) STUDY

W.D. Strain', N. Wedge', L. Mounce', S. Elyasz, M. James?,
A.C. Shore'; Nicola Wedge L

'University of Exeter, Diabetes and Vascular Research Centre, Exeter,

United Kingdom; 2Royal Devon & Exeter Hospital, Academic
Department of Healthcare for Elderly, Exeter; United Kingdom
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Background and Aims: Current stroke prediction risk scores lack
optimal sensitivity and specificity. Elevated urinary albumin:creatinine
ratio (ACR) predicts cardiovascular disease, stroke and mortality in
hypertension, diabetes and the general population. We explored the
role of ACR in improving risk prediction in patients with TIA and
minor stroke.

Method: Basic demographics was recorded in 2,400 patients attending
12 daily stroke clinics in the UK with TIA or minor stroke. Urinary ACR
was measured on a spot sample using a bench-top analyser. Patients were
followed up at day 7, 30 and 90 to determine recurrent stroke, cardio-
vascular events, urgent endarterectomy or death.

Results: 2,262 were included in the final analysis. 287 (12.7%) patients
had an outcome event. Participants with events were older (72.9 vs 70.8
years; p=0.003) but otherwise similar. ACR was higher in those with
events compared to those without (2.4(95% Cl 2.1-2.7) vs 1.9(1.8-1.9)
mg/mmol respectively, p=0.001) independent of age and sex. An ABCD2
score of >4 (traditionally regarded as high risk) was associated with
higher ACR; 2.4(2.2-2.6) vs 1.7(1.6-1.8)mg/mmol, p <0.00l, yet was
not associated with having an event (odds ratio 1.07(0.83-1.39)
p =0.58). Contrary to ABCD2, ACR was strongly associated with recur-
rent events (OR: 1.22(1.10-1.36) p <0.001), including after adjustment
for age, sex, and ABCD2 (OR: 1.20(1.07-1.34) p =0.002).

Conclusion: After TIA or minor stroke, ACR was significantly higher in
those who progressed to vascular events within 90 days. Incorporating
urinary ACR from a single sample in the acute setting could improve the
performance of predictive risk scores.

Trial registration number: Observational study

AS16-160

ASSOCIATIONS BETWEEN THROMBUS
IMAGING CHARACTERISTICS AND PATIENT
OUTCOMES AFTER ENDOVASCULAR
TREATMENT OF ACUTE ISCHEMIC STROKE:
RESULTS FROM THE MR CLEAN REGISTRY

M. Tolhuisen', B. Dutraz, H. AIvesZ, K. Treurnietz,

M. Kappelhofz, I jansenz, A. Yoo3, D. Dippel", W. van Zwams,
R. van Oostenbrugge®, H. Lingsma’, A. van der Lugt?, Y. Roos’,
H. Marquering', C. Majoie’; On behalf of the MR CLEAN
Registry investigators

' Academic Medical Center, Department of Radiology and Department of
Biomedical Engineering and Physics, Amsterdam, The Netherlands;
2Academic Medical Center, Department of Radiology, Amsterdam, The
Netherlands; 3Texas Stroke Institute, Department of Radiology, Dallas
Fort Worth, USA; “Erasmus Medical Center, Department of Neurology,
Rotterdam, The Netherlands; *Academic Hospital Maastricht,
Department of Radiology, Rotterdam, The Netherlands; 6Academic
Hospital Maastricht, Department of Neurology, Maastricht, The
Netherlands; ’Erasmus Medical Center, Department of Public Health,
Rotterdam, The Netherlands; 8Erasmus Medical Center; Department of
Radiology, Rotterdam, The Netherlands; °Academic Medical Center,
Department of Neurology, Amsterdam, The Netherlands

Background and Aims: Studies have shown associations of thrombus
imaging characteristics with functional outcome and recanalization after
intravenous thrombolysis. We aim to evaluate associations between
thrombus imaging characteristics and outcomes after endovascular treat-
ment (EVT).

Method: We included 409 MR CLEAN Registry patients that were
treated with EVT and had thin slice baseline NCCT and CTA, acquired
less than 30 minutes apart. The association between thrombus character-
istics and outcomes was assessed with multivariable ordinal and linear
regression models. Thrombus imaging characteristics considered in the
model include thrombus location, length and perviousness, clot burden

score (CBS), absolute and relative thrombus attenuation, and distance
from the terminus of internal carotid artery to the thrombus. Thrombus
location was classified as proximal occlusion in the internal carotid artery
(cervical and ICA-T), middle cerebral artery (M| and M2 and anterior
cerebral artery (Al and A2). Primary outcome was the modified Rankin
Scale score at 90 days, and secondary outcomes were eTICl score and
duration of EVT.

Results: Statistically significant results are shown in Table |. More prox-
imal occlusions, longer thrombi and higher CBS were associated with
worse functional outcome and less successful reperfusion. More distal
occlusions, lower CBS and longer thrombi were associated with longer
duration of EVT.

Conclusion: Thrombus location, length and CBS were independently
associated with functional outcome and successful reperfusion after
EVT and the duration of EVT.

Trial registration number: N/A

AS09-017

SHORT AND LONG-TERM RISKS OF STROKE
AFTER ORTHODOX-DEFINITION TRANSIENT
ISCHAEMIC ATTACK VERSUS DISQUALIFIED
MONOSYMPTOMATIC EVENTS: POPULATION-
BASED COHORT STUDY

M.A. Tuna', L. Li', L. Gaziano', Z. Mehta', P. Rothwell'; On
behalf of the Oxford Vascular Study

'Oxford University, Nuffield Department of Clinical Neuroscience,
Oxford, United Kingdom

Background and Aims: Medical treatment is indicated after transient
ischaemic attack (TIA) and antiplatelet treatment is highly effective in
preventing early recurrent stroke. Diagnosis of TIA based on the
National Institute of Neurological Disorders and Stroke (NINDS) crite-
ria, disqualifies many monosymptomatic events with sudden-onset, non-
progressive focal symptoms (e.g. diplopia, dysarthria). Patients with these
NINDS-excluded events are often not investigated or treated, but reli-
able data on prognosis are lacking. We studied stroke risk after NINDS-
TIAs, NINDS-excluded events and minor ischaemic stroke (MIS).
Method: Patients seeking medical attention after transient neurological
symptoms or MIS were ascertained prospectively in a population of
92,728 in Oxfordshire, UK from 2002-14. Transient events were classi-
fied at baseline as NINDS-TIA, NINDS-excluded events, or other diag-
nosis. Patients with NINDS-TIA and MIS were treated strictly according
to secondary prevention guidelines. NINDS-excluded events had treat-
ment according to physician judgment. 90-day and 10-year risks of stroke
were determined by face-to-face follow-up.

Results: Among 3116 patients, 1002 had a MIS, 665 had NINDS-TIA,
382 had NINDS-excluded events and 1057 other diagnoses. NINDS-TIAs
had a similar 90-day stroke risk to MIS (8.9%,6.7-11.1 vs 7.8%,6.0-9.6).
Although the NINDS-excluded events had a lower risk (4.2%,2.4-5.2) it
was considerably higher than the expected background risk (RR:28.6;
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p = 0.009). The stroke risk from 90-days to |10-year follow-up in NINDS-
excluded events was similar to that in NINDS-TIA (11.7%,7.0-16.4 vs
10.9%,7.4-14.4; p = 0.84).

Conclusion: NINDS-excluded events account for over a third of all
TIAs, have a high long-term risk of stroke, and require urgent antiplatelet
treatment. Diagnostic criteria for TIA should be broadened to include
these disqualified events.

Trial registration number: N/A

Scientific Communications- AF and
Cardioembolism

AS03-017

BRIDGING THERAPY WITH LOW-
MOLECULAR WEIGHT HEPARIN IN PATIENTS
WITH ACUTE ISCHEMIC STROKE AND ATRIAL
FIBRILLATION: RESULTS FROM THE RAF AND
RAF-NOACS STUDIES

R. Altavilla', M. Paciaroni', V. Caso'; On behalf of the RAF and
RAF NOAC:s investigators

'Ospedale S. Maria della Misericordia- PG, Stroke Unit and Division of
Cardiovascular Medicine, Perugia, Italy

Background and Aims: Patients with stroke and nonvalvular atrial
fibrillation (NVAF) should not be “bridged” with low molecular weight
heparin (LMWH) at full dose before starting oral anticoagulation (OAC).
However, this practice is still common in clinical settings. This analysis of
RAF and RAF-NOACs studies aimed to evaluate 1) clinical profile of
patients who were treated by bridging therapy; 2) differences in out-
comes 3) difference in outcome in different types of OAC (vitamin k
antagonists or non-vitamin k antagonists).

Method: We analyzed data of patients from the prospective RAF and
RAF NOAC studies. The primary outcome was the composite of stroke,
TIA, symptomatic systemic embolism, symptomatic cerebral bleeding and
major extra-cerebral bleeding at 90 days.

Results: Of 1,810 patients treated with OAC (1,219 with vitamin-k
antagonists and 561 with non-vitamin k antagonists), 37| were “bridged”
with LMWH. Younger age, male sex, large anterior circulation lesions and
leukoaraiosis were inversely correlated with the use of bridging therapy;
42 bridged patients (1 1.3%) reached the combined outcome vs 72 of the
non-bridged patients (5.0%) (p =0.0001). At multivariable analysis, bridg-
ing therapy was correlated with combined (OR 2.88; 95% CI 1.87-4.43,
p < 0.0001), ischemic (OR 3.08; 95% CI 1.83-5.19, p < 0.0001) and hem-
orrhagic (R=2.86; 95% Cl 1.52-5.37, p=0.0001) outcomes. No differ-
ences for type of OACs were observed.

Conclusion: Our findings suggest that the use of LMWH is associated to
a higher risk of early ischemic recurrence and hemorrhagic transforma-
tion, independently from the type of OAC.

Trial registration number: N/A

AS14-046

STROKE RISK ANALYSIS. A NOVEL
AUTOMATIC SYSTEM WITH A HIGH
DETECTION RATE OF PAROXYSMAL ATRIAL
FIBRILLATION IN THE ACUTE PHASE

OF STROKE

A. Davalos', M. Gomis', F. Purroyz, P. Cardona®,

A. Rodriguez-Campello®, ). Marti-Fabregas®, J. Pagola®,

L. Pardo’, L. Muhoz-Narbona', I. Benabdelhak?, B. Lara’,

E. Cuadrado-Godia*, A. Martinez-Domeno®, M. juega‘,

IR Serena’, ). Alvarez-Ballano', A. Paipa3, ). Roquer", R. Neeter®
and C. Molina®

'"Hospital Universitari Germans Trias i Pujol, Neurosciences, Badalona-
Barcelona, Spain; 2Hospital Arnau de Vilanova, Neurology, Lleida, Spain;
*Hospital de Bellvitge, Neurology, Hospitalet del LLobregat- Barcelona,
Spain; *Hospital de Mar, Neurology, Barcelona, Spain; *Hospital de Sant
Pau, Neurology, Barcelona, Spain; 6Hospital Vall d’Hebroén, Neurology,
Barcelona, Spain; "Hospital Doctor Josep Trueta, Neurology, Girona,
Spain; 8Evina Health Solutions, Management, Bilthoven, The Netherlands

Background and Aims: The Stroke Risk Analysis (SRA) allows auto-
mated analysis of continuous ECG monitoring (CEM) enabling the detec-
tion of paroxysmal atrial fibrillation (pxAF) and risk of pxAF (RoAF). Our
aims were to compare the rate of documented pxAF by SRA and by
standard CEM in patients with acute ischemic stroke (AIS) or TIA and to
identify whether RoAF during the first cycle of recording was associated
with the detection of pxAF during the whole CEM time.

Method: 514 consecutive eligible patients (median age, 72; 60% male;
AIS 93%, TIA 7%) with neither history of AF nor AF in admission ECG
received 2-channel Holter CEM combined with automated SRA of CEM
prolonged up to a total time of 7 days. Investigators were blinded to SRA
data during CEM unless pxAF was detected on SRA.

Results: Among 457 patients with CEM available for > 65 hours (median
CEM time 141 hours, IQR 96-167), AF was documented by SRA in 78
patients (17,1%) compared to 22 patients (4.8%) by standard CEM in the
stroke unit (stay 96 hours; IQR 53-161) (p < 0.001). SRA detected RoAF
in 89 patients within the first cycle of CEM (I |,5hours; 3,8-22,0), 31 of
them showing an episode of AF during full time of CEM. Predictive values
for AF were sensitivity 55%, specificity 85%, PPV 35% and NPV 93%.
Conclusion: Automated analysis of CEM by using SRA technology
improves pxAF detection in patients with stroke compared with standard
CEM. The predictive value of RoAF during the first few hours after
admission deserves further investigation.

Trial registration number: N/A

AS09-037

SAFETY AND EFFECTIVENESS OF
DABIGATRAN IN PATIENTS WITH ATRIAL
FIBRILLATION WITH AND WITHOUT PRIOR
STROKE: DATA FROM THE GLORIA-AF
REGISTRY PROGRAM

H.C. Diener', C. Teutsch?, M.V. Huisman?®, S.J. Dubner?,

C.S. Ma®, K.J. Rothman®, S. Lu’, M. Paquette®®,

L. Riou Franca'?, J.L. Halperin'' and G.Y.H. Lip'?

IUniversity Hospital Essen, Department of Neurology, Essen, Germany;
2Boehringer Ingelheim International GmbH, Medicine TA Cardiology,
Ingelheim, Germany; 3Leiden University Medical Center, Department of
General Internal Medicine, Leiden, Netherlands Antilles; *Clinica y
Maternidad Suizo Argentina, Arrhythmias And Electrophysiology Service,
Buenos Aires, Argentina; *Beijing An Zhen Hospital, National Clinical
Research Center for Cardiovascular Diseases, Beijing, China; *RTI Health
Solutions, Research, North Carolina, USA; 7Boehringer Ingelheim
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Pharmaceuticals- Inc., Biostatistics & Data Sciences, Ridgefield- CT, USA;
8Boehringer Ingelheim Ltd., Department of Medicine, Burlington-
Ontario, Canada; “McMaster University, Department of Health Research
Methods- Evidence- and Impact, Hamilton- Ontario, Canada;
IoBoehringer Ingelheim International GmbH, Global Epidemiology
Department, Ingelheim, USA; ""Mount Sinai School of Medicine,
Cardiology, New York, USA; '*University of Birmingham, Institute of
Cardiovascular Sciences, Birmingham, United Kingdom

Background and Aims: Patients with atrial fibrillation (AF) and prior
stroke are at a very high risk of recurrent stroke. The safety and effec-
tiveness of dabigatran etexilate (dabigatran) for stroke prevention in AF
has been shown in randomized trials and numerous database studies.
Prospective, long-term data on secondary stroke prevention from clinical
practice are less available. This analysis from GLORIA-AF describes out-
comes of DE for up to 2 years in patients with or without prior stroke.
Method: GLORIA-AF is a prospective, global registry of patients with
newly diagnosed AF. This analysis describes baseline characteristics, clin-
ical outcomes and event rates in dabigatran patients with and without
prior stroke.

Results: Overall, 4873 patients were prescribed dabigatran and 4859
received it, for an average of 18.3 months. Of these, 4288 patients had
no history of stroke, while 579 had prior stroke (for 6 prior stroke status
was unknown). Compared with patients without prior stroke, patients
with prior stroke were older (mean age 72.9 vs 69.8 years), had higher
CHA,DS,VASc (mean 5.0 vs 3.0) and HAS-BLED scores (mean 2.3 vs
I.1), but similar frequency of concurrent antiplatelet therapy (13.8% vs
12.6%). Among patients with prior stroke, the rate of recurrent stroke
was |.53 and major bleeding, 1.05, per 100 patient-years. For patients
without a stroke history the rate of stroke was 0.52 and major bleeding
0.95 per 100 patient-years.

Conclusion: In clinical practice, rates of major bleeding and stroke were
low with dabigatran, even among patients with prior stroke, confirming
the long-term safety and effectiveness of dabigatran.

Trial registration number: N/A

AS14-045

VALUE OF CARDIAC CT-ANGIOGRAPHY IN
THE DIAGNOSTIC WORKUP OF PATIENTS
WITH TIA AND ACUTE ISCHAEMIC STROKE:
PREVALENCE OF CARDIOEMBOLIC RISK
SOURCES AND THERAPEUTIC IMPLICATIONS

G. Holswilder', M. Wermerz, L. Kroft', A. de Roos',

E. Holman®, N. Kruyt? and M. van Walderveen'

'Leiden University Medical Center, Radiology, Leiden, The Netherlands;
2L eiden University Medical Center, Neurology, Leiden, The Netherlands;
3Leiden University Medical Center, Cardiology, Leiden, The Netherlands

Background and Aims: To evaluate the yield and the implications for
therapeutic management of cardiac CTA in the diagnostic work up of
patients presenting with TIA or acute ischaemic stroke (IS).

Method: Patients presenting with TIA or IS were prospectively included
in the Leiden University Medical Centre (the Netherlands). Cardiac CTA
was implemented as part of routine diagnostic work up. Occurrence of
cardio embolic (CE) risk sources (high vs. medium/low risk) and complex
plaques of the aorta, defined as plaque >4 mm in thickness or ulceration,
were assessed. Implications of cardiac CTA for therapeutic management
were assessed.

Results: Sixty-eight patients were included (TIA n =40, IS n =28) with a
mean age of 67.7 years (SD 8.3 years) and median NIHSS of 0 (inter-
quartile range 0-2). In total, 26 CE risk sources were detected in 21
(31%) patients. High risk CE source was present in 2 patients (TIA 0%, IS
7%), both being an intracardiac thrombus. Complex aortic plaque was
identified in 7 patients (10%). Medium/low CE risk sources included filling

defects in the left atrium or left atrial appendage (3%), mitral annular
calcification (6%), aortic valve calcification (9%) and patent foramen
ovale (7%). The intracardiac thrombi were confirmed by transoesopha-
geal echocardiography and changed therapeutic management from anti-
platelets to oral anticoagulants.

Conclusion: Our results indicate a high yield of 31% of cardiac CTA for
detection of CE risk sources in the diagnostic work up of TIA/IS patients.
Furthermore, early cardiac CTA changed therapeutic management in 7%
of ischaemic stroke patients.

Trial registration number: N/A

AS18-053

BOTH, PFO-RELATED AND -UNRELATED
FACTORS DRIVE THE RISK OF STROKE
RECURRENCE IN PATIENTS WITH
CRYPTOGENIC STROKE AND PFO

T. Kahles', P. Michel?, F. Eberli®, M. Zedde*, D. Vogt®, V. Thijs®7,
M. Kraemers, S. Engelter”'o, ). Serena'!, C. Weimar'?,

A. Mallmann'3, A. Luft'?, D. Hemelsoet'®, D. Thaler',

A. De Pauw'’, R. Sztajzel'a, B. Meier'?, H. Mattle?°,

M.L. Mono??, K. Nedeltchev'?%; International PFO Consortium
NCT00859885

'Cantonal Hospital Aarau, Neurology, Aarau, Switzerland; 2University
Hospital of Lausanne, Neurology, Lausanne, Switzerland; 3Municipal
Hospital of Zurich Triemli, Cardiology, Zurich, Switzerland; *Azienda
Unita Sanitaria Locale - IRCCS- Reggio Emilia, Neurology, Reggio Emilia,
Italy; 5University of Basel, Clinical Trials Unit, Basel, Switzerland;
University Hospital of Leuven, Neurology, Leuven, Belgium; "Florey
Institute of Neuroscience and Mental Health- University of Melbourne,
Stroke Division, Victoria, Australia; SAIfried-Krupp Krankenhaus Essen,
Neurology, Essen, Germany; *University Hospital of Basel, Neurology,
Basel, Switzerland; '°Felix-Plattner Hospital, Neurology, Basel,
Switzerland; ”University Hospital of Girona, Neurology, Girona, Spain;
"2University Hospital of Essen, Neurology, Essen, Germany; '*Klinikum
Worms, Neurology, Worms, Germany; '4University Hospital of Zurich,
Neurology, Zurich, Switzerland; 'SUniversity Hospital of Ghent,
Neurology, Ghent, Belgium; '*Tufts Medical Center of Boston,
Neurology, Boston- MA, USA; '"AZ Sint Blasius Dendermonde,
Neurology, Dendermonde, Belgium; '®University Hospital of Geneva,
Neurology, Geneva, Switzerland; '*University Hospital of Bern,
Cardiology, Bern, Switzerland; 20University Hospital of Bern, Neurology,
Bern, Switzerland

Background and Aims: Patent foramen ovale (PFO) represents a
known risk factor for recurrent ischemic stroke. The aim of this study
was to identify PFO-related and -unrelated risk factors associated with
stroke recurrence in patients with cryptogenic stroke and PFO.
Furthermore, we assessed the population attributable risk (PAR) for
the factors associated with prior stroke.

Method: We studied baseline data of 427 patients with first-ever and 62
patients with prior stroke from the International PFO Consortium Study
(NCTO00859885). Each group was analyzed for an association with PFO-
related (right-to-left shunt at rest, atrial septal aneurysm, deep venous
thrombosis, pulmonary embolism, and Valsalva maneuver) and PFO-unre-
lated factors (age, sex, hypertension, diabetes mellitus, hypercholesterol-
emia, smoking, self-reported migraine, coronary artery disease, family
and personal history of stroke) by means of mixed-effects logistic regres-
sion and backward model selection based on Akaike’s information crite-
rion. For the selected predictors, we estimated adjusted PAR.

Results: Age (OR = 1.04, 95%CI 1.02-1.06, P<0.001), coronary artery
disease (OR=3.24, 95%Cl 1.28-8.20, P=0.013), diabetes mellitus
(OR=2.47, 95%Cl 1.04-5.85, P=0.040), and right-to-left shunt (RLS)
at rest (OR=2.07, 95%CI 1.09-3.93, P=0.026) were associated with
prior stroke. The adjusted PAR for age was 88%, RLS at rest 20%,
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atrial septal aneurysm [9%, coronary artery disease | 1%, diabetes 9%,
and deep vein thrombosis 5%, respectively.

Conclusion: In patients with cryptogenic stroke and PFO, the recur-
rence risk is driven by both PFO-related and -unrelated factors. Among
all independent predictors of stroke recurrence, age, RLS at rest, and
atrial septal aneurysm bear the highest population attributable risk.
Trial registration number: N/A

AS30-032

CLOSURE, ANTICOAGULATION OR
ANTIPLATELET THERAPY FOR STROKE WITH
PATENT FORAMEN OVALE: SYSTEMATIC
REVIEW OF RANDOMIZED TRIALS,
SEQUENTIAL META-ANALYSIS AND NEW
INSIGHTS FROM THE CLOSE TRIAL

G. Turc', D. Calvet', P. Guérin?, M. Sroussi’, G. Chatellier®,
J.L. Mas'; On behalf of the CLOSE investigators

'"Hépital Sainte Anne- Université Paris Descartes- INSERM U894- Paris-
France, Neurology, Paris, France; 2INSERM UMR 915- Institut du Thorax-
Nantes- FranceCentre Hospitalier Universitaire de Nantes- Institut du
thorax- Nantes- France, Cardiology, Nantes, France; 3Cochin Hospital-
APHP- Paris- France, Cardiology, Paris, France; 4Epidemio|ogy and
Clinical Research Unit- Georges Pompidou European Hospital- APHP-
INSERM CIC 1418, Epidemiology, Paris, France

Background and Aims: We conducted a systematic review and meta-
analysis of randomized controlled trials (RCTs) comparing either patent
foramen ovale (PFO) closure, anticoagulation or antiplatelet therapy to
prevent stroke recurrence in patients with PFO-associated cryptogen-
ic stroke.

Method: We searched Medline, Cochrane Library and Embase through
October 2017. The primary outcome was stroke recurrence. Pooled
incidences, hazard ratios (HRs), and risk ratios (RRs) were calculated
in random-effects meta-analyses.

Results: PFO closure was associated with a lower risk of recurrent
stroke compared with antithrombotic therapy (3431 patients from 5
RCTs; HR = 0.40, 95%C1:0.20-0.82; 1>=54%) or with antiplatelet therapy
alone (1137 patients from 2 RCTs; HR = 0.18, 95%Cl:0.05-0.63; I*=12%).
These results were confirmed in trial sequential analysis. The incidence of
stroke per 100 person-years was 0.37 (95%Cl:0.07-0.89; I2=86%) in the
PFO closure group and 1.19 (95%Cl:0.91-1.50; 1>=8%) in the antithrom-
botic therapy group. Major complications occurred in 2.37% (95%CI:0.95-
4.36; IZ=8I%) of PFO closure procedures. New-onset atrial fibrillation
was more frequent in patients randomized to PFO closure versus antith-
rombotic therapy (RR =4.54, 95%Cl:2.26-9.11; 1’=31%). In patients ran-
domized to PFO closure versus anticoagulation, the risk of recurrent
stroke was not significantly different (353 patients from | RCT;
HR=0.14, 95%Cl 0.00-1.45). Three RCTs compared anticoagulation
versus antiplatelet therapy, none showing a statistically signifi-
cant difference.

Conclusion: PFO closure is superior to antithrombotic therapy to pre-
vent stroke recurrence after cryptogenic stroke. The annual absolute risk
of stroke was low, but it has to be tempered by an extended period of
risk in those young and middle-aged patients. PFO closure was safe
despite an increased risk of atrial fibrillation.

Trial registration number: N/A

AS21-025

THE NEUROLOGIST’S APPROACH TO
CEREBRAL INFARCT AND TRANSIENT
ISCHEMIC ATTACK IN PATIENTS RECEIVING
ANTICOAGULANT TREATMENT FOR
NONVALVULAR ATRIAL FIBRILLATION.
ANITA-FA STUDY

A. Ximénez-CarriIIo', G. Zapata-Wainberg', S. Quintas',

A. Garcia Pastor?, M. Martinez®, P. Cardona®, M. Freijés,

L. Llull, J. Masjuan’, L. Benavente®?, M. Castellanos’, J. Egido'®,
J. Serena'', J. Vivancos'; On behalf of the ANITA-FA Study
Investigators

'University Hospital of La Princesa, Stroke Unit, Madrid, Spain; *Hospital
General Universitario Gregorio Maranén, Stroke Unit, Madrid, Spain;
*Hospital Universitario de Donostia, Stroke Unit, Donostia, Spain;
*Hospital Universitari de Bellvitge, Stroke Unit, UHospitalet de Llobregat,
Spain; *Hospital de Basurto, Stroke Unit, Bilbao, Spain; *Hospital
Universitari Clinic, Stroke Unit, Barcelona, Spain; “Hospital Universitario
Ramén y Cajal, Stroke Unit, Madrid, Spain; ®Hospital Central de Oviedo,
Stroke Unit, Oviedo, Spain; *Complejo Hospitalario Universitario A
Corua, Stroke Unit, A Corufia, Spain; '®Hospital Clinico Universitario
San Carlos, Stroke Unit, Madrid, Spain; ''Hospital Universitario Dr. Josep
Trueta, Stroke Unit, Girona, Spain

Background and Aims: In this study, we describe the epidemiological
and clinical characteristics of patients receiving OACs for atrial fibrillation
(AF) who experience AIS and compare those receiving vitamin K antag-
onists (AIS-VKAs) with those receiving direct-acting OACs
(AIS-DOAC:S).

Method: We performed a national, multicenter, observational, descrip-
tive, retrospective study of all adult patients presenting with AlS and
previous anticoagulation therapy due to AF that were admitted to the
neurology department over a |-year period. The study population was
divided into 2 groups (AIS-DOACs and AIS-VKA). Epidemiological, clin-
ical, radiological, and therapy-related variables, as well as functional out-
come at 3 months, were compared.

Results: A total of 1240 cases were included (80,4% AIS-AVK y 19,6%
AIS-DOAC:S). AIS-DOACs more often presented as TIA (18,1% vs 10,8%;
p=0,001), with less symptomatic hemorrhagic transformation (1,6% vs
4,6%; p=0,035), and shorter hospital stay (median 6 vs 7 days; p=0,03)
than AIS-VKA. Patients with AIS-VKA were more often treated with
thrombolysis (9,2% vs 1,6%; p<0,001) and there were no differences
in the rate of mechanical thrombectomy in both groups (AIS-DOACs
10,9% vs AIS-VKA 12,3%; n.s.). Functional outcome and mortality at 3
months were not statistically different between groups. 54% of the
patients were receiving DOACs as antithrombotic treatment at 3-
month-follow-up.

Conclusion: AIS-DOAC:S in patients with AF are more often transient
and have less symptomatic hemorrhagic transformation rate and shorter
hospital day than those with AIS-VKA. In Spanish neurology departments,
most patients previously anticoagulated that presented with AlS are
treated long-term with DOACs.

Trial registration number: N/A
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AS09-030

POPULATION-BASED STUDY AND
SYSTEMATIC REVIEW OF TIME-TRENDS IN
AF-RELATED STROKE AND PREMORBID
ANTICOAGULATION: CONTINUING
CHALLENGE FOR STROKE PREVENTION

G. Yiin', L. Li' and P. Rothwell'
'"University of Oxford, Nuffield Department of Clinical Neurosciences,
Oxford, United Kingdom

Background and Aims: Incidence of AF-related stroke is increasing
but the proportion of this burden that could be attributed to under-
treatment remains uncertain. We did a population-based study and sys-
tematic review of time trends in AF prevalence in stroke incidence stud-
ies and in premorbid anticoagulation.

Method: All studies published to November 2017 of prospective, pop-
ulation based stroke incidence that reported rates of AF were included,
along with unpublished data from the Oxford Vascular Study (OXVASC).
Pooled rates of premorbid or total AF and prior anticoagulation among
incident strokes were calculated by Mantel Haenszel methods.

Results: Of 1928 patients with incident ischaemic stroke in OXVASC,
629 (32.6%) were AF-associated, consistent with the pooled estimate
from all available data (8-studies; 25.2%, 95%CIl 21.6-28.9; studies com-
pleted after 2005 - 31.9%, 30.9-32.9, ppe. = 0.75). Data on known prior
AF in incident stroke (3| reports) yielded a pooled rate of 18.6% (16.8-
20.3, ppec<0.0001), with age of population, study period, country and
ethnicity accounting for 64% of heterogeneity. However, although rates
of premorbid anticoagulation increased over time (p =0.002), evidence
of substantial under-treatment remained (2001-2015 - 25.7% anticoagu-
lated, 21.1-30.3), even in the most recent period (>2010 — 27.5%,
18.4-36.6).

Conclusion: In OXVASC and in other studies worldwide, |-in-3 incident
ischaemic strokes are AF-related, due partly to continuing low rates of
pre-morbid anticoagulation for known prior AF, which therefore repre-
sents a major public health opportunity to reduce the burden of stroke.
Trial registration number: N/A

Scientific Communications Prevention Trials
AS03-006

ESTIMATED TREATMENT EFFECT OF
TICAGRELOR VERSUS ASPIRIN BY
INVESTIGATOR-ASSESSED EVENTS
COMPARED WITH JUDGMENT BY AN
INDEPENDENT EVENT ADJUDICATION
COMMITTEE IN THE SOCRATES TRIAL

).D. Easton', H. Denison?, M. Knutsson?, P. Amarenco?,

G.W. Albers4, S.R. Evans®, P. Ladenvall?, K. Minematsu‘,

C.A. Molind’, Y. Wangs, K.S.L. Wong9, S.C. |ohnston'°; For the
SOCRATES Steering Committee and Investigators

'Sandler Neurosciences Center, UCSF Department of Neurology, San
Francisco, USA; 2AstraZeneca, Research and Development, Gothenburg,
Sweden; 3Paris Diderot University, Department of Neurology and Stroke
Centre, Paris, France; “Stanford University, Stanford Stroke Center,
Stanford, USA; *Harvard University, Department of Biostatistics, Boston,
USA; ®National Cerebral and Cardiovascular Center, Research Institute,
Osaka, Japan; "Hospital Vall d’Hebron, Vall dHebron Stroke Unit,
Barcelona, Spain; ®Beijing Tiantan Hospital, Neurology Department,
Beijing, China; Chinese University of Hong Kong, SH Ho Centre for
Cardiovascular Disease & Stroke Faculty of Medicine, Shatin, Hong Kong
S.AR; '®University of Texas at Austin, Dell Medical School, Austin, USA

Background and Aims: Adjudication of end points is standard in car-
diovascular clinical trials, yet several studies indicate that the benefit of
adjudication in estimating treatment effect may be limited, particularly
with double-blind treatment, common clinical end points, and assess-
ments made by investigators trained in the disease area.

Method: SOCRATES (NCTO01994720) compared ticagrelor and aspirin
in 13,199 patients with high-risk transient ischaemic attack (TIA) or acute
minor stroke. The primary composite end point was stroke (ischaemic or
haemorrhagic), myocardial infarction, or death. Stroke was the major
component of the primary end point and a secondary end point. The
end points were adjudicated by an independent blinded committee. In
this analysis, we compared the treatment effect on the primary end point
and stroke, and major bleeding events, based on the investigators and
adjudicators’ assessments.

Results: The hazard ratios (HRs) (95% confidence interval [CI]) for
ticagrelor versus aspirin therapy for the primary end point were 0.89
(0.78-1.01) when calculated on adjudicated events and 0.88 (0.78-1.00)
for investigator-assessed events. The HRs (95% Cls) for stroke were 0.86
(0.75-0.99) based on the adjudicators’ diagnoses and 0.85 (0.75-0.97)
based on the investigators’ diagnoses. The agreement between adjudicat-
ed and investigator-diagnosed stroke was 91%, and for major bleeds
was 88%.

Conclusion: There was no clinically meaningful difference in the esti-
mated treatment effect, on either the primary end point or stroke, by
using investigator- or adjudicator-assessed events. Double-blinded out-
come studies with stroke end points may not benefit from adjudication.
Trial registration number: SOCRATES (NCT01994720)

AS03-008

BENEFIT-RISK ASSESSMENT USING NOVEL
METHODOLOGIES: TICAGRELOR VS ASPIRIN
IN ACUTE STROKE OR TRANSIENT ISCHEMIC
ATTACK IN THE SOCRATES TRIAL

S. Evans', M. Knutsson?, S.C. johnston3, P. Amarenco®,

G.W. Albers®, H. Denison?, J.D. Easton®, J. Jonasson?,

P. Ladenvall?, K. Minematsu’, C.A. Molina®, Y. Wang®,

K.S.L. Wong'?; for the SOCRATES Steering Committee and
Investigators

"Harvard T.H. Chan School of Public Health, CBAR/Department of
Biostatistics, Boston, USA; 2AstraZeneca, Research and Development,
Gothenburg, Sweden; *University of Texas at Austin, Dell Medical School,
Austin, USA; *Paris Diderot University, Department of Neurology and
Stroke Centre, Paris, France; ®Stanford University, Stanford Stroke
Center, Stanford, USA; ®University of California, Department of
Neurology, San Francisco, USA; ’National Cerebral and Cardiovascular
Center, Research Institute, Osaka, Japan; 8Hospital Vall d’Hebron, Vall
dHebron Stroke Unit, Barcelona, Spain; *Beijing Tiantan Hospital,
Neurology Department, Beijing, China; '°Chinese University of Hong
Kong, SH Ho Centre for Cardiovascular Disease & Stroke Faculty of
Medicine, Shatin, Hong Kong S.A.R

Background and Aims: Traditional benefit-risk evaluations in cardio-
vascular trials are generally limited to evaluating time to the first event.
This ignores potentially valuable information that can be derived from the
differential impact of the events of interest, the cumulative nature of
multiple events, the association between events, and competing risks.
The benefit-risk profile of ticagrelor in SOCRATES (NCT01994720;
N=13,199) (Johnston et al. NEJM 2016;375:35—43) was assessed using
methodologies addressing these issues.

Method: The desirability of outcome ranking (DOOR) classified global
patient outcomes into one of five mutually-exclusive categories ordered
by desirability (Table). The win ratio (relative frequency that a patient
randomised to ticagrelor has a more desirable DOOR compared with a
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patient randomised to aspirin) and DOOR probability (probability of a
patient randomised to ticagrelor having a better DOOR than a patient
randomised to aspirin) were estimated based on pairwise patient
comparisons.

Table: DOOR by randomised treatment

Results: The Table summarises the DOOR distribution by randomised
treatment. The estimated win ratio was I.Il1 (95% CI 0.98-1.26,
p=0.096), and the DOOR probability was 0.504 (95% Cl 0.499—
0.508, p=0.096).

Conclusion: Results of these exploratory benefit-risk analyses were
consistent with previously reported SOCRATES results, in which the
hazard ratio for time-to-first event of the composite of stroke, myocar-
dial infarction, death and fatal/life-threatening bleeding was 0.90 (95% ClI
0.79-1.02). (Funding: AstraZeneca)

Trial registration number: SOCRATES (NCT01994720)

AS09-023

BALANCING BENEFITS AND RISKS OF LONG-
TERM ANTIPLATELET THERAPY IN PATIENTS
WITH A TIA OR NONCARDIOEMBOLIC
ISCHAEMIC STROKE: AN INDIVIDUAL
PATIENT DATA META-ANALYSIS

N. Hilkens', A. Algra'?, H.C. Diener?®, P. Bath?, L. Csiba®,

W. Hacke®, ). Kappellez, P. Koudstaal’, D. Leyss, J.L. Mas’®,

R. Sacco'?, J. Greving'; Cerebrovascular Antiplatelet Trialists’
Collaborative Group

'uMC Utrecht, Julius Center/Neurology - Str 6.131, Utrecht, The
Netherlands; 2UMC Utrecht, Department of Neurology and
Neurosurgery- Brain Center Rudolf Magnus, Utrecht, The Netherlands;
3University Hospital Essen, Department of Neurology, Essen, Germany;
*University of Nottingham, Stroke Trials Unit- Division of Clinical
Neuroscience, Nottingham, United Kingdom; 5University of Debrecen
Medical and Health Science Center, Department of Neurology,
Debrecen, Hungary; ®University of Heidelberg, Department of
Neurology, Heidelberg, Germany; ’Erasmus Medical Center, Department
of Neurology, Rotterdam, The Netherlands; 8University of Lille,
Department of Neurology, Lille, France; 9H<Spita| Sainte-Anne- Université
Paris Descartes, Department of Neurology, Paris, France; '°Miller School
of Medicine- University of Miami-, Department of Neurology, Miami, USA

Background and Aims: Bleeding complications may offset the benefit
of antiplatelet drugs in patients at increased risk of bleeding and low risk
of recurrent ischaemic events following a TIA or ischaemic stroke. We
aimed to investigate net benefit of antiplatelet treatment according to an
individuals’ bleeding risk.

Method: We pooled individual patient data from six trials (CAPRIE,
ESPS-2, MATCH, CHARISMA, ESPRIT and PRoFESS) investigating antipla-
telet therapy in secondary stroke prevention. Patients were stratified into
quintiles according to their predicted risk of major bleeding with the
S,TOP-BLEED score. The annual risk of major bleeding and ischaemic
events was assessed per quintile and net benefit was compared for three
scenarios: |) aspirin  versus no antiplatelet treatment, 2)

aspirin+clopidogrel versus aspirin or clopidogrel monotherapy and 3)
aspirin+dipyridamole versus clopidogrel.

Results: 37,087 patients were included in the analyses. Both risk of
major bleeding and recurrent ischaemic events increased over quintiles
of predicted bleeding risk, but risk of ischaemic events was consistently
higher. The net benefit was positive for aspirin versus no antiplatelet
treatment irrespective of baseline bleeding risk. Treatment with aspirin--
clopidogrel led to more major bleedings than it reduced ischaemic events
(Figure). There was no preference for either aspirin{dipyridamole or
clopidogrel according to baseline bleeding risk (Figure).

Conclusion: Risk of ischaemic events and major bleeding increase in
parallel. Decisions for long-term antiplatelet treatment should not be
individualized based on bleeding risk.

Trial registration number: N/A

AS04-014

EFFECT ON SEVEN YEAR SURVIVAL OF A
MULTIFACTORIAL VASCULAR RISK FACTOR
INTERVENTION FIRST YEAR AFTER STROKE
ORTIA

G. Hagberg', B. Fure?, E.C. Sandset?, B. Thommessen®,

A.R. @ksengard', S. Nygard®, T. B. Wyller®, H. Ihle-Hansen® and
H. Ihle-Hansen’

'Baerum Hospital- Vestre Viken Hospital Trust, Department of Internal
Medicine, Oslo, Norway; “The Norwegian Knowledge Centre for the
Health Services, Medical, Oslo, Norway; *Oslo University Hospital,
Department of Neurology, Oslo, Norway; *Akershus University Hospital,
Department of Neurology, Oslo, Norway; *Oslo University Hospital and
Dept of Informatics- University of Oslo, Bioinformatics core facility- Inst
for Cancer Research, Oslo, Norway; ®Oslo University Hospital and
Institute of Clinical Medicine- University of Oslo, Department of
Geriatric Medicine, Oslo, Norway; ’Barum Hospital- Vestre Viken
Hospital Trust, Department of Medical Research, Oslo, Norway

Background and Aims: Stroke and coronary heart disease share the
same risk factors, and a multifactorial intervention post stroke may
potentially result in the same reduction in cardiovascular mortality as
seen after coronary events. Some small studies have shown promising
results, but long-term follow up is missing.

We aimed to evaluate the effect on survival seven years after a one-year
multifactorial risk factor intervention, and identify clinical predictors for
long-term survival in a hospital-based cohort of patients with first ever
stroke or transient ischemic attack (TIA).

Method: Between February 2007 and July 2008, patients were random-
ized on day 7-10 to outpatient intensive risk factor intervention versus
usual care the first year post stroke. From February 2014 to July 2016,
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the stroke survivors were invited to a follow-up. Examination at baseline,
one year and seven years follow-up included extensive assessment of
vascular risk factors and cognitive assessments.

Results: 195 patients were randomized. Mean age 71.6, standard devi-
ation (SD) 12.5, 53.3 % were male, mean Body Mass Index (BMI) 25.6 (SD
4.1). Kaplan-Meier survival curves show no significant difference in inten-
tion to treat (ITT) population and complete case (CC) population (log
rank p=0.293 vs log rank p=0.065). Age and BMI are independent
predictors for long term survival (HR 1,08 (CI 1,05-1.11), HR 0.91 (CI
0,85-0.97) ).

Conclusion: There was a nonsignificant trend toward better long-term
survival seven years after a multidomain vascular risk factor intervention
the first year post stroke. BMl is an independent predictor for long-term
survival after first-ever stroke and TIA.

Trial registration number: NCT00506818

AS03-037

EFFECTS OF CANAGLIFLOZIN ON STROKE IN
THE CANVAS PROGRAM

R. Lindley', Z. Zhou??, K. Radholm™*®, B. Jenkins®, J. Watson’,
D.R. Matthews®, V. Perkovic*?, D. de Zeeuw'?, G. Fulcher’,
K.W. Mahaffey'', W. Shaw'?, Q. Li, R. Oh'2, M. Desai'?,

B. Neal*'*'*'%; On behalf of the CANVAS Program
collaborative group

"The George Institute for Global Health and University of Sydney,
Neurological & Mental Health Division, Sydney, Australia; “The George
Institute for Global Health- University of New South Wales, Neurological
& Mental Health Division, Sydney, Australia; >Shanghai Jiao Tong
University, Department of Radiology- Ren Ji Hospital- School of
Medicine, Shanghai, China; *The George Institute for Global Health-
University of New South Wales, n/a, Sydney, Australia; *Link&ping
University, Division of Community Medicine- Primary Care- Department
of Medicine and Health Sciences- Faculty of Health Sciences- Department
of Local Care West- County Council of éstergétland, Linkoping,
Sweden; ®North Shore Vertigo & Neurology Clinic, n/a, St. Leonards,
Australia; ’Sydney Medical School and University of Sydney, Sydney
Adventist Hospital Clinical School, Sydney, Australia; ®University of
Oxford, Oxford Centre for Diabetes- Endocrinology and Metabolism and
Harris Manchester College, Oxford, United Kingdom; *The Royal North
Shore Hospital and University of Sydney, n/a, Sydney, Australia;
"%University of Groningen, University Medical Center Groningen,
Groningen, The Netherlands; ''Stanford University School of Medicine,
Stanford Center for Clinical Research- Department of Medicine,
Stanford, USA; '%Janssen Research & Development- LLC, n/a, Raritan,
USA; "3University of New South Wales, Faculty of Medicine, Sydney,
Australia; "*University of Sydney, The Charles Perkins Centre, Sydney,
Australia; '*Imperial College London, n/a, London, United Kingdom

Background and Aims: The sodium glucose co-transporter 2 inhibitor
(SGLT2i) canagliflozin reduces the risk of total cardiovascular events but
there is uncertainty about the effect of SGLT2i on stroke. We report the
detailed stroke outcomes from the CANVAS Program.

Method: The CANVAS Program includes 10,142 participants with type
2 diabetes and high cardiovascular risk. Participants were randomly
assigned to canagliflozin or placebo and followed for a mean of 188
weeks. In the intent-to-treat analysis set, stroke outcomes were deter-
mined by an endpoint adjudication committee.

Results: There were 309 strokes recorded during follow-up, at a rate of
7.93/1000 patient-years amongst those assigned canagliflozin and 9.62/
1000 patient-years amongst placebo (hazard ratio [HR] 0.87, 95% CI
0.69 to 1.09). A significant reduction was observed for the small
number of haemorrhagic strokes recorded (n=30, HR 0.43, 95% CI
0.20 to 0.89) but no clear effect was apparent for the larger number of
ischaemic strokes (n=253, HR 0.95, 95% Cl 074 to 1.22) or

undetermined strokes (n=29, HR 1.04, 95% CI 0.48 to 2.22). Effects
on other cardiovascular outcomes were comparable amongst patients
with (n=1958, 19%) and without a history of cerebrovascular disease
at baseline.

Conclusion: Statistically, there was no overall effect on stroke risk. The
reduction in haemorrhagic stroke was based on small numbers of events
and has a wide confidence interval.
Trial registration = number:
NCTO01032629 and NCT01989754

ClinicalTrials.gov  identifiers:

AS21-006

DIRECT ORAL ANTICOAGULANTS VERSUS
VITAMIN K ANTAGONISTS AFTER A RECENT
ISCHEMIC STROKE - A POOLED INDIVIDUAL
PATIENT DATA ANALYSIS

D. Seiffge'?, M. Paciaroni®, D. Wilson®*, M. Koga®, K. Macha®,
M. Cappellari’, S. Schaedelin®, C. Shakeshaft?, M. Takagis,

B. Bonetti’, B. Kallmuenzer®, P. Bovi’, S. Schwab®,

G. Tsivgoulis’, P. Lyrer', K. Toyodas, D. Werringz, V. Caso?,

S. Engelter' and G.M. De Marchis'

'University Hospital and University Basel, Neurology and Stroke Center,
Basel, Switzerland; 2UCL Institute of Neurology and The National
Hospital for Neurology and Neurosurgery- Queen Square, Stroke
Research Center- Department of Brain Repair and Rehabilitation,
London, United Kingdom; 3University of Perugia, Stroke Unit and
Devision of Cardivascular Medicine, Perugia, Italy; *UCL Institute of
Neurology and The National Hospital for Neurology and Neurosurgery-
Queen Square, Stroke Research Group- Departement of Brain repair and
Rehabilitation, London, United Kingdom; *National Cerebral and
Cardiovascular Center, Devision of Stroke Care Unit, Osaka, Japan;
“University of Erlangen-Nuremberg, Departement of Neurology,
Erlangen, Germany; ’Azienda Ospedaliera Universitaria Integrata, USD
Stroke Unit- DAI di Neuroscienze-, Verona, Italy; 8University Hospital
Basel, Clinical Trial Unit, Basel, Switzerland; *National & Kapodistrian
University of Athens School of Medicine- “Attikon” University Hospital,
Second Department of Neurology, Athens, Greece

Background and Aims: We compared the clinical benefit of direct oral
anticoagulants (DOAC) and Vitamin-K antagonists (VKA) in patients
having atrial fibrillation (AF) with a recent (<3month) ischemic stroke
or TIA.

Method: We conducted an individual patient data analysis of 7 prospec-
tive studies and analyzed the association between type of anticoagulation
(DOAC vs. VKA) with a composite endpoint [recurrent ischemic stroke
(AIS), intracerebral hemorrhage (ICH) or mortality] using mixed effects
Cox proportional hazards regression models and calculating adjusted
hazard ratios (HR,q;) with 95% confidence intervals (95%Cl).
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Results: Of 4912 patients [median age 78years (IQR71-84); 2331
(47.5%) female; 4739 (96.5%) ischemic stroke as index event, median
NIHSS-at-onset 5 (IQR 2-12)], 2256 (45.9%) patients received VKA
and 2656 (54.1%) received DOAC after the index stroke. The median
time from index stroke to start of oral anticoagulation was 5 days (IQR
2-14) for VKA and 5 days (IQR 2-11) for DOAC (p =0.53). There were
262 AIS (4.4%lyear), 71 ICH (1.2%/year) and 439 deaths (7.4%/year)
during the total follow-up of 5970 patient years. DOAC treatment
reduced the risk of the composite endpoint (HR,y 0.78, CI95% 0.64-
0.94, p=0.01). In a secondary analysis, DOAC reduced the risk of ICH
(HR,g; 0.34, CI95% 0.16-0.71, p=0.01) and mortality (HR,4; 0.71, CI95%
0.56-0.90, p < 0.01) while the risk of recurrent AIS did not differ (HRg;
0.98, 95%Cl 0.72-1.35, p=0.91).

Conclusion: In patients with AF, DOACs commenced in a median of 5
days after stroke seem to have a clinical benefit compared to treatment
with VKA, mainly due to a lower risk for ICH and mortality.

Trial registration number: N/A

ASO01-015

PREDICTION OF MAJOR BLEEDING WITH
S2TOP-BLEED SCORE IN ACUTE ISCHAEMIC
STROKE OR TIA PATIENTS: A SUB-STUDY OF
THE TARDIS TRIAL

L.J. Woodhouse', K. Flaherty', J.P. Appleton', N. Sprigg',
P.M. Bath'; for the TARDIS Investigators

'"University of Nottingham, Stroke- Division of Clinical Neuroscience,
Nottingham, United Kingdom

Background and Aims: Antiplatelet therapy is widely used in second-
ary prevention after cerebral ischaemia, but is associated with increased
bleeding. The S,TOP-BLEED score predicts major bleeding with chronic
antiplatelet therapy and is tested here in acute stroke using data from the
TARDIS trial.

Method: The international TARDIS trial assessed the safety and efficacy
of intensive (combined aspirin, dipyridamole and clopidogrel) versus
guideline (aspirin/dipyridamole, or clopidogrel alone) antiplatelets given
for one month in 3096 patients with acute stroke or TIA. The S,TOP-
BLEED score was derived from age; sex; ethnicity; premorbid modified
Rankin Scale (mRS); history of smoking, prior stroke, diabetes or hyper-
tension; weight; and antiplatelet regime. Triple antiplatelet therapy was
scored as for combined aspirin and clopidogrel. Data are number (%),
median [interquartile range], or mean (standard deviation).

Results: S,TOP-BLEED scores were available for 2893 (93.4%) patients:
mean age 68.9 (10.1) years, male 1886 (63.2%), Caucasian 2834 (95.0%),
smoking 770 (25.8%), prior stroke 338 (11.3%), diabetes 563 (18.9%),
hypertension 1753 (58.8%), premorbid mRS >3 2 (0.1%), estimated
weight 75.4 (16.6) kg. 1493 patients were randomised to triple antipla-
telet therapy, and 1490 to guideline: 817 (54.8%) clopidogrel and 673
(45.2%) aspirin/dipyridamole. S,TOP-BLEED scores ranged from 2 to
24, mean | 1.8 (3.8), median 12 [9-14]. Major bleeding (54, 1.8% patients
by day 90) increased with S,TOP-BLEED score: 0-5, 0 (0%); 6—10, |1
(1.2%); 11-15, 30 (2.1%); >15, 13 (2.8%); p=0.0057 for trend.
Conclusion: The S,TOP-BLEED score appears to predict major bleed-
ing by day 90 in patients on antiplatelets after acute non-cardioembolic
cerebral ischaemia.

Trial registration number: ISRCTN47823388

ASO01-014

CHARACTERISTICS AND OUTCOMES OF
PATIENTS WITH OR WITHOUT A BLEEDING
EVENT: RESULTS FROM THE TRIPLE
ANTIPLATELETS FOR REDUCING
DEPENDENCY IN ISCHAEMIC STROKE
(TARDIS) TRIAL

L.J. Woodhouse', K. Flaherty', J.P. Appleton', N. Sprigg',
P.M. Bath'; for the TARDIS Investigators

'"University of Nottingham, Stroke- Division of Clinical Neuroscience,
Nottingham, United Kingdom

Background and Aims: Intensive antiplatelet therapy following acute
cerebral ischaemia was associated with increased bleeding in the TARDIS
trial of intensive antiplatelet therapy. We compared the characteristics
and outcomes of patients with or without bleeding events in the
TARDIS trial.

Method: TARDIS compared one month of intensive antiplatelet therapy
with guideline in patients with acute non-cardioembolic ischaemic stroke
or transient ischaemic attack. Information on bleeding events and func-
tional outcome by day 90 were assessed centrally blinded to treatment
assignment. Outcomes were analysed using adjusted ordinal logistic
regression and multiple regression.

Results: Bleeding event data are available for 3072/3096 (99.2%)
patients, of whom 444 (14.5%) suffered a bleed. Compared to the rest,
patients with a bleed were more likely to: be female (43.0% vs. 36.0%,
p=0.005); have presented with sensory loss (39.4% vs. 33.7%,
p=0.019); have a higher pre-morbid modified Rankin Scale score (>0:
19.8% vs. 15.2%, p=10.014) and have had a qualifying event of ischaemic
stroke (73.0% vs. 71.5%, p=0.009). Patients with a bleed were also less
likely to have been taking either aspirin (22.5% vs 27.1%, p=0.043) or
combined aspirin and dipyridamole (1.4% vs. 3.0%, p=0.049) prior to
their qualifying event. By day 90, patients with a bleed were more depen-
dent (mRS, p=0.002), disabled (Barthel Index, p <0.001), cognitively
impaired (t-MMSE, p=0.027) and had a poorer quality of life (EQ-5D-
HSUV, p=10.007) and mood (Zung depression scale, p=0.001).
Conclusion: Patients with a bleeding event were more dependent at
baseline and had a poorer outcome by day 90.

Trial registration number: ISRCTN47823388

Scientific Communications -Genetics, Omics
and Biomarkers

AS29-026

A GENOME-WIDE ASSOCIATION STUDY
IDENTIFIED A CANDIDATE LOCUS
ASSOCIATED WITH RTPA-INDUCED
HEMORRHAGIC TRANSFORMATION

2

C. Carrera Vasconez', N. Cullell?, N. Torres-AguiIaz, E. Muino®,
E. Lépez-Cancio®, A. Davalos®, B. Alejandro', M. Ribé®,

C. Vives-Bauzas, V. Obach’, T. Seguraa, ). Martl’-Fabregas9,

L. Heitsch'?, L. Ibanez'', J. Jimenez-Conde'?, ). Roquer'z,

C. CruchagaI ', J. Montaner''*'4 M. Lee'® and
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'Vall d'Hebron Institute of Research VHIR, Neurovascular Research
Laboratory, Barcelona, Spain; 2Fundacié Docéncia i Recerca Mutua
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Barcelona, Department of Neuroscience, Badalona, Spain; 5Hospital
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Barcelona, Spain; ®Fundacio de Investigacié Sanitaria de les llles Baleares
FISIB, Neuroscience Laboratory, Palma de Mallorca, Spain; 7Hospital
Clinic i Provincial de Barcelona, Department of Neurology, Barcelona,
Spain; BUniversity Hospital of Albacete, Department of Neurology,
Albacete, Spain; *Hospital de la Santa Creu i Sant Pau, Stroke Unit-
Department of Neurology, Barcelona, Spain; '®Washington University
School of Medicine, Division of Emergency Medicine, Saint Louis, USA;
""Washington University School of Medicine, Department of Psychiatry,
Saint Louis, USA; IZIl"IIM-HospitaI del Mar, Neurovascular Research
Group. Department of Neurology, Barcelona, Spain; *Hospital
Universitario Virgen Macarena, University of Seville & Department of
Neurology, Seville, Spain; "Institute de Biomedicine of Seville IBIS,
Hospital Universitario Virgen del Rocio, Seville, Spain; '*Washington
University School of Medicine, Department of Neurology, Saint Louis,
USA; I6Hospital de la Santa Creu i Sant Pau, Stroke Pharmacogenomics
and Genetics, Barcelona, Spain

Background and Aims: Hemorrhagic transformation (HT) is a feared
complication after tissue-plasminogen activator (rt-PA) treatment in
ischemic stroke and appears to be genetically modulated. We aimed to
identify genetic risk factors associated with rt-PA-induced HT in
stroke patients.

Method: A four-cohort GWAs meta-analysis was performed. Ischemic
stroke patients within 6 hours of symptoms onset treated with intrave-
nous rt-PA were recruited in Spanish hospitals. Blood samples were
genotyped with Omniquad 2.5M, Human Core Exome (lllumina) and
Axiom Biobank (Affymetrix). Quality controls, 1000G imputation, asso-
ciation analysis and fixed-effect metanalysis were performed following
previous recommendations. Patients with any type of HT were defined
as cases by ECASS criteria. Gene expression was evaluated by Genotype-
Tissue Expression (GTEx) portal.

Results: A total of 7,048,546 SNPs (minor allele frequency >1%) and
1,385 ischemic stroke patients were analyzed. HT was present in 239
patients (17.3%); cases included 135 hemorrhagic infarcts (9.74%) and
104 parenchymal hematomas (7.5%). A locus at 6p22 with genome-
wide significant association (p-value 2.92 x 10°%%; OR: 2.08, 95%Cl:1.60-
2.69) was found associated with HT. Furthermore, robust association was
reached (p-value 5.25 x 10°%; OR: 1.58, 95%Cl:1.15-2.20) when the top
SNP was evaluated with parenchymal hematoma. In-silico GTEx identified
an association between the top SNP and the expression of the nearest
gene in blood tissue (p-value 2.3x10°°%). The candidate gene was previ-
ously reported modulating immune response and increasing metallopro-
teinases levels after cerebral ischemia.

Conclusion: GWAs meta-analysis in rt-PA treated patients revealed a
locus at 6p22 associated with HT and the most severe hemorrhagic
event, parenchymal hematoma. Replication and functional analysis are
needed to confirm the results.

Trial registration number: N/A

AS29-004

ELEVATED ENDOTHELIAL AND LEUCOCYTIC
MICROVESICLE LEVELS ARE RELATED TO
ADVERSE LONG-TERM CARDIOVASCULAR
OUTCOME AFTER MILD TO MODERATE
ISCHEMIC STROKE

S. Huo'**, N. Krankel*?, A.H. Nave'">* PS. Sperber',

J.L. Rohmann'?, S.K. Piper"‘, U. Landmesser>3,

M. Endres'>*78 B, Siegerink"9 and T.G. Liman'*

'Center for Stroke Research Berlin CSB, Charité - Universititsmedizin
Berlin, Berlin, Germany; Campus Benjamin Franklin - Department of
Cardiology, Charité - Universitatsmedizin Berlin, Berlin, Germany;
3Deutsches Zentrum fiir Herz-Kreislauf-Forschung DZHK, Charité -
Universititsmedizin Berlin, Berlin, Germany; *Department of Neurology,
Charité - Universititsmedizin Berlin, Berlin, Germany; *Institute of Public

Health, Charité - Universititsmedizin Berlin, Berlin, Germany; ®Institute
of Biometry and Clinical Epidemiology, Charité - Universitatsmedizin
Berlin, Berlin, Germany; ’German Center for Neurodegenerative
Disease DZNE, Charité - Universitatsmedizin Berlin, Berlin, Germany;
8Excellence Cluster Neurocure, Charité - Universititsmedizin Berlin,
Berlin, Germany; *Department of Clinical Epidemiology, Leiden
University Medical Center, Leiden, The Netherlands

Background and Aims: Microvesicles (MV) are extracellular vesicles
formed during cell activation and apoptosis. In ischemic stroke patients,
they are known to be elevated compared to healthy controls and related
to short-term outcomes. Their relevance as acute phase biomarkers for
long-term cardiovascular outcomes after stroke remains unknown.
Method: In the PROSpective Cohort with Incident Stroke Berlin
(PROSCIS-B), patients with mild to moderate ischemic stroke were fol-
lowed for 3 years. The predefined combined endpoint included recurrent
stroke, myocardial infarction and all-cause death. Blood samples were
taken between days |-7 after admission. Levels of endothelial (EMV:
AnnexinV+, CDA45-, CD4l-, CD31+4/CD144+/CD146+), leucocytic
(LMV: AnnexinV+ CD45+, CD4l-), monocytic (MMV: AnnexinV-+
CD4l-, CDI4+) and platelet-derived MV(PMV: AnnexinV+, CD4l-)
were measured using fluorescence-activated cell sorting (FACS). We
tested for the difference in survival between patients with high and low
MV levels (log-rank) and calculated hazard ratios (HR) adjusted for
potential confounders in three different Cox regression models. Dose-
response was assessed in quartiles.

Results: We included 571 patients (median age 6%y, 39% female, median
NIHSS2 IQR-4). In total, 42 recurrent strokes, 6 myocardial infarctions
and 48 deaths were recorded. Cardiovascular risk was increased in
patients with high levels of EMV(Q4v.Ql, HR =2.5, 95%Cl1.2-4.9) and
LMV(HR =3.1, 95%Cl1.4-6.8). A minor difference was shown for PMV
(HR = 1.7, 95%Cl0.9-3.2) and none for MMV(HR = I.1, 95%CI0.6-1.8).
Conclusion: High levels of EMV and LMV in the acute phase after ische-
mic stroke are associated with increased long-term cardiovascular risk.
Trial registration number: NCTO01364168



Abstracts

41

AS29-022

BRAIN ARTERIAL DILATATION AND
MIDREGIONAL PRO-ATRIAL NATRIURETIC
PEPTIDE AS MARKERS OF HEMODYNAMIC
DYSFUNCTION: THE NORTHERN
MANHATTAN STUDY

J. Gutierrez Contreras', M. Katan?, M. Santiago', N. Alperins,
A. Bagci3, T. Rundek®, C.B. Wright“, R.L. Sacco® and

M.S. Elkind'

'Columbia University, Neurology, New York, USA; ZUniversity Hospital
of Zurich, Neurology, Zurich, Switzerland; 3University of Miami,
Neurology, Miami, USA; *National Institutes of Health, The National
Institute of Neurological Disorders and Stroke, Bethesda, USA

Background and Aims: Brain arterial dilatation is a core characteristic
of dolichoectasia, and is associated with higher risk of stroke. The role of
systemic hemodynamic dysfunction in causing vascular dilatation is
unknown, and can be estimated by circulating levels of Midregional-
atrial-natriuretic peptide (MRproANP).

Method: We measured blood levels of MRproANP in 950 participants
(mean age 70+ 9 years, 40% men, 67% Hispanic) of the Northern
Manhattan Study who underwent brain time-of-flight MRA. Brain arterial
luminal diameters were normalized and averaged to obtain a measure of
dilatation (the Brain Arterial Remodeling (BAR) score). Generalized addi-
tive models were used to assess for non-linear associations. Models were
adjusted for demographics, head size, vessel-collateral status, and vascu-
lar risk factors and further stratified by sex.

Results: In the univariate analysis, there was a persistent non-linear
association between log MRproANP with the BAR score (x* for the
spline regression =9.67, p=0.02, figure 1).

Using a threshold of log MRproANP > 5.9 derived from the spline graph
(which equals an MRproANP value > 365 pmol/L), there was a significant
association between high MRproANP and a larger BAR score and this
association did not change after adjustment (8 =0.68 £0.31, p=0.03)
but was greater in women (B=1.10+£0.55 p=0.04) than in men
(B=0.34+0.38, p=0.36).

Conclusion: Among individuals with higher levels of MRproANP, a bio-
marker of hemodynamic dysfunction, brain arteries had larger diameters.
Increased intravascular volume may play a role in brain dilatative arterio-
pathy, and if confirmed mechanistically, may offer targets for intervention.

But larger studies with more participants at the extremes of BAR scores
are needed.
Trial registration number: N/A

AS29-024

GENOME-WIDE ASSOCIATION STUDY OF
FUNCTIONAL OUTCOME AFTER
ISCHEMIC STROKE

M. Soderholm'?2, A. Pedersen®, E. Lorentzen?, S. Bevan®,

M. Olsson®, T.M. Stanne?, J. Jimenez-Conde®’, J.M. Lee®,
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IDepartment of Clinical Sciences Malmo, Lund University, Lund, Sweden;
2Department of Neurology and Rehabilitation Medicine-, Skane
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Sweden; *School of Life Sciences, University of Lincoln, Lincoln, United
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Barcelona, Barcelona, Barcelona, Spain; 8Depar‘tment of Neurology,
Washington University School of Medicine, St. Louis MO, USA;
’Department of Neurosciences, Experimental Neurology- KU Leuven —
University of Leuven, Leuven, Belgium; IODepar‘tment of Neurology,
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USA; '*Stroke Prevention Research Unit, Nuffield Department of Clinical
Neurosciences- University of Oxford, Oxford, United Kingdom; '®School
of Biomedical Sciences and Pharmacy, Faculty of Health and Medicine,
Newcastle, Australia; '""Hunter Medical Research Institute, University of
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University Hospital, Helsinki, Finland; I"Department of Neurology and
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OH, USA; ?°Departments of Neurology and Health Evaluation Sciences,
University of Virginia, Charlottesville VA, USA; 2'Priority Research
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Newcastle, Australia

Background and Aims: There is large variation in outcomes after
ischemic stroke and genetic factors may account for part of this variation.
The Genetics of Ischaemic Stroke Functional outcome (GISCOME) net-
work aims to discover genetic variants associated with post-stroke out-
comes. We present the first results of genome-wide association (GWA)
analyses from GISCOME.

Method: 6,165 patients with ischemic stroke from 17 cohorts in Europe,
US and Australia were included. The primary outcome was modified
Rankin Scale (mRS) after 60-190 days, evaluated as two dichotomous
variables (0—1 versus 2—6 and 0-2 versus 3—6). We also performed ordi-
nal analysis of mRS scores. GWA analyses were performed in each
cohort independently and results were meta-analyzed. Analyses were
adjusted for age, sex, stroke severity (baseline NIHSS), and the five
first principal components. The significance level was P<5x107,
Results: We identified an intronic variant (rs|84268l1) in the
LOCI105372028 gene, which was associated with outcome defined as
mRS 0-2 vs 3-6 (P=6.8x107). LOCI105372028 is highly expressed in
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the brain, but its function remains to be elucidated. We also found several
variants suggestively associated with outcome (P<107). For example, in
ordinal analysis, a suggestive (P = Ix107®) intronic variant (rs78734480)
was detected in NTN4, a gene reported to influence post-stroke func-
tional recovery in mice.

Conclusion: We performed the largest GWA study on stroke outcome
to date, and identified one significant locus and some suggestive variants
with potential mechanisms in stroke outcomes. Effect sizes of genetic
variants may be small for stroke outcomes, and future studies should
include larger samples, enabling subgroup analyses.

Trial registration number: n/a

AS29-023

SERUM NEUROFILAMENT LIGHT PREDICTS
SHORT- AND LONG-TERM OUTCOMES IN
ISCHEMIC STROKE

A. Pedersen', T. Stanne', S. Klasson', S. Nilsson'?,

L. Rosengren3, L. Holmegaard3, K. joodg, K. Blennow'
H. Zetterberg*>%” and C. Jern'

'Institute of Biomedicine, Department of Pathology and Genetics,
Géteborg, Sweden; *Department of Mathematical Statistics, Chalmers
University of Technology, Gothenburg, Sweden; ’Institute of
Neuroscience and Physiology, Department of Clinical Neuroscience,
Gothenburg, Sweden; *Institute of Neuroscience and Physiology,
Department of Psychiatry and Neurochemistry, Gothenburg, Sweden;
®Clinical Neurochemistry Laboratory, Sahlgrenska University Hospital,
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London, United Kingdom; "Department of Molecular Neuroscience, UCL
Institute of Neurology- Queen Square, London, United Kingdom
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’

Background and Aims: Serum neurofilament light chain (NFL) has
emerged as a biomarker of neuronal damage. We hypothesized that
NFL predicts post-stroke outcomes.

Method: Serum samples from the Sahlgrenska Academy Study on
Ischemic Stroke (SAHLSIS) were available from 489 cases at baseline
(median day 4), 546 at 3 months post-stroke, and 595 age- and sex-
matched controls. 221 cases participated in a 7-year follow-up. NFL
was measured using ultrasensitive single molecule array technology.
Patients were scored by NIH stroke scale (NIHSS) at baseline, and by
NIHSS and modified Rankin Scale (mRS) at 3 months and 7 years.
Results: Median NFL concentrations were 60.2 pg/mL (interquartile
range 28.3-190) at baseline, 90.6 (41.8-230) at 3 months, 18.1 (I1.5-
35.5) at 7 years, and 14.2 (9.0-21.0) in controls. NFL baseline and 3-
month concentrations showed an independent association to case-con-
trol status. Three-month NFL showed highest correlation to baseline
NIHSS (r, =0.56,) and was associated to NIHSS and mRS at 3 months
and 7 years, after adjustment for age, previous stroke and baseline NIHSS
(p <0.001 throughout). The c-statistic for poor outcome (mRS>2) at 7
years with NFL as predictor was 0.72 (in line with baseline NIHSS, 0.73)
and increased slightly to 0.80 (i.e., a strong model) when adding age,
previous stroke and NIHSS.

Conclusion: Serum NFL concentrations after an ischemic stroke inde-
pendently predict neurological and functional outcomes, making NFL a
candidate biomarker with multiple potential applications. However, the
time profile for NFL post-stroke needs to be established to identify the
optimal time for measurement.

Trial registration number: N/A

AS29-012

METALLOPROTEINASE-9, BOTH ACTIVITY
AND ANTIGEN ACUTE CHANGES, PREDICTS
HEMORRHAGIC TRANSFORMATION IN
ISCHEMIC STROKE PATIENTS TREATED WITH
THROMBOLYSIS

B. Piccardi'’?, A.M. Gori>, A. Sereni’, M. Nesi', V. Palumbo',
B. Giusti’, F. Arba', P. Nencini', G. Pracucci®, R. Abbate®,
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'Careggi University Hospital, Stroke Unit, Florence, Italy; ZInstitute of
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4Universisty of Florence, Department of Neurosciences- Psychology-
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Background and Aims: Circulating level variations of metalloprotei-
nase-9 (MMP9) have been associated with poor outcomes in acute ische-
mic stroke (AIS) treated with tissue plasminogen activator (tPA). We
aimed to corroborate the role of MMPs activities with antigen measure-
ment in this clinical setting

Method: Blood was taken before and 24-hours after tPA from 327 AIS
patients (mean age 68 years, median NIHSS 11). Activity of MMP2 and
MMP9 at baseline and Delta median values of MMPs activity [(post tPA
MMP activity - baseline MMP activity)/(baseline MMP activity)] were ana-
lyzed related to symptomatic intracranial hemorrhage (sICH), and 3-
month death. We used backward selection algorithm including major
clinical confounders and MMP9 and MMP2 antigen levels to test the
independent associations of MMPs activities with outcomes

Results: |) baseline MMP9 activity levels were correlated with MMP9
antigen level (rho =0.335), as well as delta MMP9 activity levels were
significantly related to delta MMP9 antigen levels (rho=0.388); 2) delta
MMP9 activity was significantly associated with sICH both at univariate
and multivariate logistic regression analysis [OR (95% CI): 1.33 (1.06-
1.68), p=0.014 and 1.39 (1.01-1.90)], p=10.035); 3) significantly higher
baseline MMP2 activity was found in patients who died than in survivors
(p=0.02). This association was not confirmed in the multiple regres-
sion model.

Conclusion: These data refine our knowledge about the role of MMPs
in tPA treated stroke patients. Specific targets for MMP inhibition need to
be identified and then attacked by selective agents during the most appro-
priate time point.

Trial registration number: N/A

AS29-007

RABEP2 (RAB GTPASE-EFFECTOR BINDING
PROTEIN-2) IS ASSOCIATED WITH ISCHEMIC
STROKE PHENOTYPES: A TRANSLATIONAL
REPLICATION STUDY
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Cell Biology and Physiology- McAllister Heart Institute, Chapel Hill, USA
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Background and Aims: Recruitment of collaterals following large-
vessel occlusion (LVO) is a crucial predictor of tissue survival. Variation
of anatomic collaterals has recently been linked to genetic background in
mice. We tested association between ischemic stroke (IS) and the novel
murine “collateral gene” RABEP2.

Method: We examined all SNPs within RABEP2 and |3 known angiogenic
genes using VEGAS (Versatile Gene-based Association Study) in 532
acute IS (AIS) patients of European ancestry with genome-wide genotyp-
ing and DWI volume (DWIv) (GASROS cohort). Linear regression of
natural log-transformed DWIv and SNPs was adjusted for age, sex and
relevant principal components. Association between RABEP2 and IS risk
was tested in METASTROKE (1700 IS patients versus 7900 non-stroke
controls, 283 SNPs tested among 2| genes). Thresholds were per
Bonferroni correction.

Results: RABEP2 emerged with nominal significance (P=0.09) in associ-
ation with DWIv in GASROS (age: 66 + 14.9y, sex: 63.4% male, DWiIv:
22cm3 (IQR: 0.6-11.7cm3), top SNP (P=0.004, rs|1645302)). In
METASTROKE, two SNPs in RABEP2 had the lowest (P=0.0004,
rs35979293) and second lowest (P=0.0012, rs4072401) nominal
P-values for cardioembolic IS versus non-stroke, with a RABEP2 gene-
wise P=0.0083. The top GASROS SNP is in high-LD with the above 2
METASTROKE SNPs (D’ =0.94g, D’ = 1.04f). In GASROS, rs35979293
was associated with DWIv (G/T, OR 0.2589, P =0.04834), with differen-
tial effect in LVO versus non-LVO cases.

Conclusion: Common variants in RABEP2 appear to impact acute
infarct size in AIS patients, highlighting further the role of genetic con-
tribution to collateral circulation status and the need for future inves-
tigations using collateral-specific endophenotypes in this emerging field.
Trial registration number: METASTROKE Collaboration of the ISGC

AS19-006

A NEW, CLINICALLY AVAILABLE, TARGETED
SEQUENCING PANEL TO SCREEN FOR
MONOGENIC CAUSES OF SMALL VESSEL
STROKE: EVALUATION IN 993 YOUNGER
ONSET LACUNAR STROKE PATIENTS

R.Y.Y. Tan', M. Traylor?, D. Duarte®, S.V.V. Deevi’, K. Megy®,
S. Graf**, K. Downes® and H.S. Markus?

'University of Cambridge, Stroke Research Group - Department of
Clinical Neurosciences, Cambridge, United Kingdom; *University of
Cambridge, Stroke Research Group- Department of Clinical
Neurosciences, Cambridge, United Kingdom; *University of Cambridge,
Department of Haematology, Cambridge, United Kingdom; “University of
Cambridge, Division of Respiratory Medicine - Department of Medicine,
Cambridge, United Kingdom

Background and Aims: Cerebral small vessel disease (SVD) is the
most common genetic form of stroke. The most common type is
Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy (CADASIL) caused by mutations in the
NOTCHS3 gene, but other monogenic forms have been identified includ-
ing autosomal recessive and dominant HTRAI mutations, and dominant
COL4AI1/A2, TREXI and FOXCI mutations. Testing for these using tra-
ditional Sanger sequencing is time-consuming and expensive. Targeted
multi-gene arrays allow quicker and more cost-effective testing.
Method: We designed a custom array capturing 6 candidate genes:
NOTCH3, HTRAI, COL4Al, COL4A2, TREXI| and FOXCI. We
sequenced 993 TOAST-classified and MRI-confirmed early-onset (<70
years) lacunar stroke cases on this platform.

Results: Eleven patients (I.1%) had typical cysteine-altering, CADASIL-
causing NOTCH3 mutations. Twelve had single copies of 9 different
HTRAI variants, 2 variants in 2 patients (0.2%) were previously associ-
ated with autosomal dominant HTRAI disease. Nine COL4AI variants

were identified in 10 individuals; one had been previously reported in
intracerebral haemorrhage. Five TREXI variants were found in 5 individ-
uals, one was previously reported in Aicardi-Goutieres Syndrome. Novel
variants were identified in COL4A2 (9 variants, 9 individuals) and FOXCI
(2 variants, 2 individuals).

Conclusion: In this large, well characterised cohort of MRI-confirmed
lacunar stroke, we found previously described pathogenic heterozygous
mutations associated with monogenic forms of SVD in |3 cases (1.3%).
Most of these were CADASIL-causing, but two were HTRAI-related
SVD. In addition, we found 30 potentially pathogenic novel variants in
34 individuals (3.4%). Family segregation and functional data are required
to confirm the pathogenicity of these variants.

Trial registration number: N/A

AS29-006

SERUM NEUROFILAMENT LIGHT: A
BIOMARKER OF NEUROAXONAL INJURY
AFTER ISCHEMIC STROKE

S. Tiedt'*3 M. Duering', C. Barro*, A.G. Kaya', ). Boeck',

FJ. Bode®®, M. Klein’, F. Dorn®, B. Gesierich', L. Kellert’,

B. Ertl-Wagner’, M.W. Goertler'®'!| G.C. Petzold®*, J. Kuhle*,
F.A. Wollenweber', N. Peters'? and M. Dichga.ns"z’I3

'Institute for Stroke and Dementia Research, University Hospital- LMU
Munich, Munich, Germany; *Munich Cluster for Systems Neurology
SyNergy, SyNergy, Munich, Germany; >Graduate School of Systemic
Neurosciences, LMU Munich, Munich, Germany; 4Neur'ologic Clinic and
Policlinic- Departments of Medicine- Biomedicine and Clinical Research,
University Hospital Basel- University of Basel, Basel, Switzerland;
SGerman Center for Neurodegenerative Diseases DZNE, DZNE Bonn,
Bonn, Germany; ®Department of Neurology, University Hospital Bonn,
Bonn, Germany; 'Department of Neurology, University Hospital- LMU
Munich, Munich, Germany; 8Department of Neuroradiology, University
Hospital- LMU Munich, Munich, Germany; *Department of Radiology,
University Hospital- LMU Munich, Munich, Germany; I°Department of
Neurology, University of Magdeburg- University Hospital, Magdeburg,
Germany; ''German Center for Neurodegenerative Diseases DZNE,
DZNE Magdeburg, Magdeburg, Germany; '*Stroke Center and
Department of Neurology, University Hospital Basel, Basel, Switzerland;
'3German Center for Neurodegenerative Diseases DZNE, DZNE
Munich, Munich, Germany

Background and Aims: Serum neurofilament light chain (sNfL) recent-
ly gained attention as a circulating marker for neuroaxonal injury. We
explored the utility of sNfL as a biomarker for primary and secondary
neuroaxonal injury after ischemic stroke (IS) and assessed its value for
the prediction of functional outcome.

Method: We employed a single-molecule assay to quantify sNfL levels in
healthy controls (HC) and two independent cohorts of patients with IS:
(i) with serial serum sampling at hospital arrival (N = 196), at days 2, 3,
and 7 (N=89), and up to 6 months post-stroke; (ii) with standardized
MRI at both baseline and 6 months post-stroke, and with serum sampling
at 6 months (N =95). We determined the temporal profile of sNfL, its
association with imaging markers of neuroaxonal injury, and with func-
tional outcome.

Results: IS patients had higher sNfL levels compared with HC starting
from admission until 6 months post-stroke. sNfL levels peaked at day 7
and correlated with infarct volumes (day 7: R?=0.57, p<2x107'%). 6
months post-stroke sNfL levels were higher in patients with recurrent
ischemic lesions on MRI (N=19) compared to those without new
lesions (N=76, p=0.002). sNfL levels 6 months post-stroke further
correlated with a quantitative measure of secondary neurodegeneration
obtained from diffusion tensor imaging MRI (R*=0.13, p=0.001). sNfL
levels within the first week post-stroke independently predicted modified
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Rankin  scale scores 3  months
OR=2.34; p=0.001).

Conclusion: sNfL is a sensitive biomarker for monitoring primary and
secondary neuroaxonal injury after IS and adds to the prediction of func-
tional outcome after IS.

Trial registration number: N/A

post-stroke  (cumulative

Scientific Communications - Large Vessel Disease
AS11-026

MR-DETECTED CAROTID INTRA-PLAQUE
HAEMORRHAGE AND RISK OF STROKE IN
PATIENTS WITH SYMPTOMATIC AND
ASYMPTOMATIC CAROTID STENOSIS: AN
INDIVIDUAL PATIENT-DATA META-ANALYSIS

L. Bonati', A. Schindler?, R. Schinner?, N. Altaf’, A. Hosseini®,
L. Esposito-Bauer‘, N. Singhs, R. Kwee®, Y. Kurosaki’,

S. Yamagata’, K. Yoshida®, S. Miyamoto®, R. Maggisano’,

). Rickez, A. Moodys, H. Poppert“, E. Kooi'o, D. Auer''

and T. Saam?

'University Hospital Basel, Neurology, Basel, Switzerland; “University
Hospital- LMU Munich, Department of Radiology, Munich, Germany;
3University of Nottingham, Radiological Sciences- Division of Clinical
Neuroscience, Nottingham, United Kingdom; “Technische Universitit
Miinchen, Department of Neurology, Munich, Germany; *Sunnybrook
Health Sciences Centre- University of Toronto, Department of Medical
Imaging, Toronto, Canada; ®Zuyderland Medical Center, Department of
Radiology, Heerlen, The Netherlands; “Kurashiki Central Hospital,
Department of Neurosurgery, Okayama, Japan; ®Graduate school of
Medicine- Kyoto University, Department of Neurosurgery, Kyoto, Japan;
Sunnybrook Health Sciences Centre- University of Toronto, Depatment
of Vascular Surgery, Toronto, Canada; '°CARIM School for
Cardiovascular Diseases- Maastricht University Medical Center,
Department of Radiology and Nuclear Medicine, Maastricht, The
Netherlands; ”University of Nottingham, Radiological Sciences- Division
of Clinical Neuroscience, Nottingham, United Kingdom

Background and Aims: Intra-plaque hemorrhage (IPH) on MRI
increases the risk for cerebrovascular events in patients with carotid
stenosis. Previous studies were too small to provide reliable estimates
for stroke risk and to demonstrate if IPH predicts stroke independently
of clinical risk factors.

Method: We pooled individual patient data from seven studies including
696 patients (80.5% with symptomatic stenosis) examined with MRI for
IPH and followed for a mean duration of 19 months. Hazard ratios (HR)
and risks for ipsilateral ischemic stroke were estimated with Cox regres-
sion and Kaplan-Meier statistics.

Results: IPH was present at baseline in 51.6% and 29.4% of patients with
symptomatic and asymptomatic stenosis, respectively. 66 ipsilateral
strokes occurred. IPH increased stroke risk both in symptomatic (HR
10.2, 95% CI 4.6-22.5, p<0.0001; figure), and asymptomatic patients
(HR7.9, 1.3-47.6, p=0.01). Cumulative 2-year risks were 28.5% in
IPH+ vs. 1.9% in IPH- patients with symptomatic stenosis, and 13.0%
vs. |.1% in patients with asymptomatic stenosis. In multivariate analysis
including patients with symptomatic stenosis, only IPH (HR 11.0, 4.8—
25.1; p<0.0001) and severe degree of stenosis (HR 3.3, 1.4-7.8;
p <0.0l) predicted stroke, while sex, age, type of qualifying event, hyper-
tension, and diabetes did not.

Conclusion: Carotid IPH is a strong and independent predictor of
stroke risk among patients with carotid stenosis. Our findings warrant
clinical trials selecting subjects for treatment on the basis of plaque MRI.
Trial registration number: N/A

AS09-032

RISK OF DEATH AND STROKE IN 19,000
PATIENTS UNDERGOING CAROTID
ENDARTERECTOMY OR STENTING: AN
ANALYSIS OF THE DR FOSTER GLOBAL
COMPARATORS’ DATASET

K. Gaba', P. Chana', M. Landray', A. Halliday' and R. Bulbulia'
'"Medical Research Council Population Health Research Unit- Oxford
University, Clinical Trials Service Unit- Nuffield Department of Population
Health, Oxford, United Kingdom

Background and Aims: Randomised clinical trials (RCTs) show that
carotid endarterectomy (CEA) and stenting (CAS) reduce long-term
stroke risk. However, procedural risks in historical RCTs may not gen-
eralise to the 2010s. Large administrative datasets could provide a more
reliable estimate of contemporary risk. We studied the rates of major
complications following carotid intervention in an international, bench-
marking, collaborative dataset, which includes 18,997 patients admitted
to 28 hospitals across 7 countries.

Method: Symptomatic and asymptomatic patients undergoing CEA
(n=16,220) and CAS (n=2777) between 2011-2015 were studied.
The primary outcome was in-hospital death within seven days. The sec-
ondary outcome was use of CT head scan within two days of interven-
tion as a proxy for suspected or actual stroke.

Results: In symptomatic patients, mortality following CEA was 0.2%
[5/2118] (95% CI: 0.1-0.5) and 3.3% [10/307] (1.3-5.2) after CAS. In
asymptomatic patients, mortality following CEA was 0.2% [21/14,102]
(0.1-0.2) and 0.7% [18/2470] (0.4-1.1) after CAS. CT scanning was per-
formed in 8.1% [89/1101] (6.5-9.7) of symptomatic patients after CEA
and 7.1% [16/224] (4.0-10.7) after CAS. For asymptomatic patients, CT
rates were 2.1% [207/10,039] (1.8-2.3) following CEA and 3.3% [71/2187]
(2.5-4.0) after CAS.

Conclusion: Death and suspected stroke following carotid intervention
were commoner in symptomatic than asymptomatic patients. CAS was
associated with increased risk of death compared to CEA, especially in
symptomatic patients. This may be partly explained by reverse causation,
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where sicker patients are preferentially treated with CAS. RCTs remain
the standard for comparing interventions but administrative data dem-
onstrate comparable results, making them a useful adjunct in examining
patient outcomes.

Trial registration number: N/A

AS09-015

12 MONTHS RISK OF RECURRENT STROKE IN
PATIENTS WITH SYMPTOMATIC CAROTID
NEAR-OCCLUSION. RESULTS FROM CAOS,

A MULTICENTER REGISTRY STUDY

A. Garcia Pastor', A. Gil-Nunez', J.M. Ramirez-Moreno?,

N. Gonzalez-Nafria®, . Tejada3, F. Moniche?,

J.C. Portilla-Cuenca®, P. Martinez-Sanchez®, B. Fuentes®,

M.A. Gamero-Garcia’, M. Alonso de Lecinana®,

D. Canovas-Verge’, Y. Aladro'?, L.M. Aida'', A.M. de
Arce-Borda'z, M. Usero-Ruiz”, R. DeIgado-Mederos”,

A. Pampliega'®, Ximenez-Carrillo Al'S, M. Bartulos-lIglesias'’;
On behalf of the Stroke Project of the Spanish Cerebrovascular
Diseases Study Group

'"Hospital General Universitario Gregorio Maranén, Neurology- Stroke
Unit, Madrid, Spain; Hospital Universitario Infanta Cristina, Neurology,
Badajoz, Spain; *Complejo Asistencial Universitario de Leén-, Neurology,
Ledn, Spain; 4Hospital Universitario Virgen del Rocio, Neurology, Sevilla,
Spain; *Hospital San Pedro Alcantara, Neurology, Caceres, Spain;
Hospital Universitario La Paz, Neurology, Madrid, Spain; 7Hospital
Universitario Virgen Macarena, Neurology, Sevilla, Spain; ®Hospital
Universitario Ramén y Cajal, Neurology, Madrid, Spain; *Corporacié
Sanitaria Parc Tauli, Neurology, Sabadell, Spain; '°Hospital Universitario
de Getafe, Neurology, Getafe- Madrid, Spain; IIHospital Universitari i
Politécnic La Fe, Neurology, Valencia, Spain; '*Hospital Universitario
Donostia, Neurology, Donostia, Spain; '*Hospital Clinico Universitario
de Valladolid, Neurology, Valladolid, Spain; I"Hc:)spital de la Santa Creu i
Sant Pau, Neurology, Barcelona, Spain; '*Hospital General Universitario
de Alicante, Neurology, Alicante, Spain; '®Hospital Universitario La
Princesa, Neurology, Madrid, Spain; |7Complejo Asistencial Universitario
de Burgos, Neurology, Burgos, Spain

Background and Aims: The risk of recurrent stroke among patients
with symptomatic carotid near-occlusion (SCNO) is not well established,
and its management remains controversial. Our objective is to describe
the recurrence and occlusion rate at 12 months in patients with SCNO.
Method: We performed a multicenter, nationwide, prospective study
from January 2010 to May 2016. Patients with angiography-confirmed
SCNO were included. We collected information on treatment modali-
ties, recurrence (defined as ipsilateral ischemic stroke or transient ische-
mic attack) and evolution to complete carotid occlusion at |2 months.

Results: A total of 141 patients were included. 70 patients (49.6%) were
treated with revascularization (stenting=47, endarterectomy=23).
Periprocedural stroke or death occurred in 5.7%. Overall recurrence
rate at 12 months was 14.6% (95% Cl, 8.7-20.5), 17% in the medical
treatment group and 2% in the revascularization group, log rank
p = 0.425. Hemodynamically compromised patients (with a reduced or
exhausted cerebral vascular reserve and/or borderline infarcts) pre-
sented a higher risk of recurrence (Hazard ratio: 2.98, [95% ClI, 1.10—
8.07]). Progression to complete carotid occlusion occurred in 25% of
patients (40.9% in the medical treatment group and 9.1% in the revascu-
larization group, p <0.001). Only 21.2% of patients who progressed to
complete occlusion suffered ipsilateral symptoms.

Conclusion: Patients with SCNO have an increased risk of ipsilateral
recurrent stroke. The risk of recurrence appears to be higher in hemo-
dynamically compromised patients, while revascularization does not seem
to reduce it. The majority of patients with SCNO who evolved to com-
plete occlusion did so without suffering ipsilateral symptoms.

Trial registration number: N/A

ASI11-056

SPONTANEOUS REGRESSION OF RECURRENT
STENOSIS FROM NEOINTIMAL HYPERPLASIA
IN LONG-TERM FOLLOW-UP AFTER CAROTID
PATCH ENDARTERECTOMY

S. Hause', L. Poser', H. Andresen', ). Neumann', A. Breja',
S. Schreiber', H.). Heinze', Z. Halloul® and M. Gortler'
'Otto-von-Guericke-University, Neurology, Magdeburg, Germany;
2Otto-von-Guericke-University, General- visceral- vascular and
transplant surgery, Magdeburg, Germany

Background and Aims: To assess the long-term course of postoper-
ative neointimal hyperplasia after carotid patch endarterectomy (CEA).
Method: Between 01/2005 and 12/2015, 1160 CEA patients underwent
routine color duplex follow-up examinations 4 days, 6 weeks, 3 months
after CEA and thereafter every 6 months to detect restenosis.
Neointimal hyperplasia was defined as low echogenic arterial wall thick-
ening, detected first not before 6 weeks follow-up and not later than 18
months after CEA. Patients with additional sources of stenosis (e.g.
recurrent or residual atherosclerotic plaque, thrombus, dissection)
were excluded.

Results: 123 patients (10.6%; 85 men, mean age 67.0 years, SD 9.0)
demonstrated neointimal hyperplasia. In these 123 patients, stenosis pro-
gressed to a median stenotic degree of 20%, resulting in 50% stenosis in
25 patients and in 70% stenosis in 12 patients. Progression was most
frequent at 6 months and could be detected after 4 years only in single
patients. Regression was first detected at the | year follow-up and its
frequency reached a plateau after 1.5 years lasting up to 6 years with a
decrease in 38 patients of up to 30% (median 20%). Regression was more
likely to be found in women (p = 0.025 Chi-square test) and in Dacron®-
patch rather than in PTFE or in bovine pericard patch (p=0.036 Chi-
square test).

Conclusion: Regression of neointimal hyperplasia can be detected up to
6 years after CEA in a substantial number of patients.

Trial registration number: N/A

AS09-024

LONG-TERM OUTCOME AFTER CAROTID
ENDARTERECTOMY

K. |oshua', A.C. Laska' and M. Jonsson?

IDanderyds sjukhus, Department of Clinical Sciences, Stockholm,
Sweden; 2SE.Sdersjukhuset, Department of Clinical Sciences,
Stockholm, Sweden

Background and Aims

Introduction: In Sweden, 25,000 people suffer from stroke annually and
another 10,000 suffer from TIA. Of these, about 15 percent are due to
large artery disease, chiefly in the internal carotid artery.

Aim: To evaluate if the long-term outcome for patients that have under-
gone Carotid endarterectomy (CEA) has changed the last two decades.
Specifically, we asked how many suffer from recurrent stroke or death.
Method: Swedvasc is a national register with high validity. All vascular
interventions are registered which makes it possible to identify patients
that have undergone CEA. Riksstroke is a national quality register for
stroke care. By conducting a crossmatch between Swedvasc and
Riksstroke, patients with recurrent stroke after intervention can
be identified.

Results: During the examined years, 8,390 patients underwent CEA. Of
these, 675 suffered from recurrent stroke and 1,618 had died. Survival
was equal between men and women. At the time of follow-up, 8 percent
had suffered from recurrent stroke which can be compared to 29.4
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percent in previous studies during the 1990’s. Further, the 30-day risk of
stroke after CEA has decreased to 3 percent compared to about 7 per-
cent compared to earlier studies.

Conclusion: CEA is effective in preventing recurrent stroke. The risk of
recurrent stroke has drastically decreased compared to previous studies
in the 1990’s. This is likely due to improved pharmacological secondary
prevention and substantial decrease in smoking. Mortality rates have not
changed. However, patients are on average 6 years older today compared
to when previous studies were conducted.

Trial registration number: N/A

ASI11-047

VALUE OF TRANSCRANIAL DOPPLER
SONOGRAPHY IN HYPERPERFUSION
SYNDROME POST- CAROTID ANGIOPLASTY
AND STENTING (HISPANIAS STUDY):
RESULTS FROM A NATIONWIDE
PROSPECTIVE STUDY

F. Moniche', E. Zapata-Arriazaz, F. Mancha3, I. Escudero-
Martinez', A. Tomaselo®, M. Ribo®, F. Delgadoé, )J. Ochoa’,

). Zamarros, G. Parrillaa, M.D. Gonzalez Delgado9, E. Murias'®,
J. Gil'', R. Gil'"2, A. Luna'?, A. Gil'4, S. Mosteiro'S,

J. Montaner'é, A. Gonzalez'’; On behalf of the HISPANIAS
investigators

IHospital Universitario Virgen del Rocio/Instituto de Biomedicina de
Sevilla IBIS, Neurology, Sevilla, Spain; *Hospital Universitario Virgen del
Rocio/Instituto de Biomedicina de Sevilla IBIS, Neurology/Interventional
Neurorradiology, Sevilla, Spain; 3Instituto de Biomedicina de Sevilla IBIS,
Neurology, Sevilla, Spain; 4Hospital Vall dHebron, Interventional
Neurorradiology, Barcelona, Spain; *Hospital Vall dHebron, Neurology,
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Cordoba, Spain; 7Hospital Reina Sofia, Neurology, Cordoba, Spain;
8Hospital Virgen de la Arrixaca, Interventional Neurorradiology, Murcia,
Spain; *Hospital Universitario Central de Asturias, Neurology, Oviedo,
Spain; IOHospital Universitario Central de Asturias, Interventional
Neurorradiology, Oviedo, Spain; ''Hospital Clinico de Valencia,
Interventional Neurorradiology, Valencia, Spain; IZHospit;al Clinico de
Valencia, Neurology, Valencia, Spain; |3Hospital Universitario de Cruces,
Neurology, Bilbao, Spain; '*Hospital Universitario de Cruces,
Interventional Neurorradiology, Bilbao, Spain; I5Hospital Universitario
Juan Canalejo, Interventional Neurorradiology, A Coruna, Spain;
'®Hospital Universitario Virgen Macarena/Instituto de Biomedicina de
Sevilla IBIS, Neurology, Sevilla, Spain; '"Hospital Universitario Virgen del
Rocio/Instituto de Biomedicina de Sevilla IBIS, Interventional
Neurorradiology, Sevilla, Spain

Background and Aims: Cerebral hyperperfusion syndrome (CHS) is
characterized by ipsilateral headache, hypertension, seizures, and focal
neurological deficits in addition to the demonstration of an increase in
cerebral blood flow (CBF) compared with baseline values. The aim of the
study was to evaluate the value of Transcranial Doppler (TCD) in CHS
after carotid artery stenting (CAS).

Method: HISPANIAS is a national prospective multicenter study with
fourteen recruiting hospitals. TCD before and after CAS was recorded,
evaluating middle-cerebral-artery peak of systolic velocity (PSV), pulsatil-
ity index (Pl), and cerebrovascular reactivity. Follow-up was done to
detect CHS up to 30 days after CAS. CHS was classified as mild (only
cephalea) or moderate-severe (impaired level of consciousness or neu-
rological deficit or brain edema or hemorrhage).

Results: Of a total of 757 CAS, pre- and post-CAS TCD was performed
in 599 patients and included in this analysis. Symptomatic CHS occurred
in 21 patients (3.5%), 6 patients had mild CHS and |5 had moderate-
severe CHS. In CHS there was a significant increase in PSV and PI values

after CAS compared to non-CHS (73.52%[20.0%-132.1%] vs 21.89%
[6.3%-47.5%], p<0.001; 46.97%[18.9%-83.8%] vs 17.14%[0%-40.1%],
p = 0.003; respectively). An increase of 49.2% in PSV had 73.7% sensitivity
and 77.2% specificity for predicting CHS. Using a cut-off value of an
increase of 100% in PSV, sensitivity was 47.4% and specificity 93.9%.
Conclusion: Although TCD is a useful tool for CHS in CAS patients, the
evidence of hyperperfusion greater than 100% compared to baseline
values as a cut-off point for CHS diagnosis, has a low sensitivity and
should be revised.

Trial registration number: N/A

AS03-029

ASSOCIATIONS BETWEEN STENT DESIGN,
RESTENOSIS AND RECURRENT STROKE
AFTER CAROTID ARTERY STENTING IN THE
INTERNATIONAL CAROTID STENTING
STUDY (ICSS)

M.D. Miiller', ). Gregsonz, D. McCabe®*, PJ. Nederkoorn®,
H.B. van der Worp‘, G.). de Borst’, T. Cleveland®, T. Wolff®,
S.T. Engelter', P. Lyrer', M. Brown'?, L.H. Bonati"''% For the
International Carotid Stenting Study investigators

'University Hospital Basel, Department of Neurology and Stroke Center,
Basel, Switzerland; *London School of Hygiene and Tropical Medicine,
Department of Medical Statistics, London, United Kingdom; *The
Adelaide and Meath Hospital, Department of Neurology, Dublin, Ireland;
*UCL Institute of Neurology, Department of Clinical Neurosciences,
London, United Kingdom; *Academic Medical Center Amsterdam,
Department of Neurology, Amsterdam, The Netherlands; 6University
Medical Center Utrecht, Department of Neurology and Neurosurgery,
Utrecht, The Netherlands; 7University Medical Center Utrecht,
Department of Vascular Surgery, Utrecht, The Netherlands; 8Sheffield
Teaching Hospitals NHS Foundation Trust, Sheffield Vascular Institute,
Sheffield, United Kingdom; *University Hospital Basel, Department of
Vascular Surgery, Basel, Switzerland; '°UCL Institute of Neurology,
Department of Brain Repair and Rehabilitation, London, United Kingdom

Background and Aims: Open-cell carotid artery stents (CAS) are
associated with a higher procedural stroke risk than closed-cell stents
but the effect of stent design on long-term durability is unknown. We
compared the long-term risk of restenosis and ipsilateral stroke between
patients treated with open-cell stents versus closed-cell stents in the
International Carotid Stenting Study (ICSS).

Method: Patients with symptomatic carotid stenosis were randomized
to CAS or endarterectomy and followed with duplex ultrasound for a
median of 4.0 years. We analysed all patients with completed CAS pro-
cedures, known stent design, and available ultrasound follow-up.
Restenosis was defined as any narrowing of >50% defined as peak sys-
tolic velocity >1.3m/s on ultrasound or occlusion of the treated artery,
and analysed with interval-censored models.

Results: 855 patients were allocated to CAS. 714 patients with com-
pleted CAS and known stent design were included. Restenosis >50%
occurred more often in patients treated with closed-cell stents
(n=154) compared to patients treated with open-cell stents (n=113;
5-year risks 46% vs. 35.5%, unadjusted hazard ratio 0.68, 95% confidence
interval 0.53-0.88). There was no statistically significant difference in
severe restenosis (>70%), occurring in 27 patients with open-cell
stents and in 43 patients with closed-cell stents (5-year risks 8.6% vs.
12.7%), nor in the occurrence of ipsilateral stroke beyond 30 days
after treatment.

Conclusion: Restenosis occurred more often in patients treated with
closed-cell stents than in those treated with open-cell stents. Both stent
designs were equally effective in preventing recurrent stroke.

Trial registration number: ISRCTN 25337470
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SAFETY OF URGENT ENDARTERECTOMY
PERFORMED WITHIN TWO DAYS FROM THE
INDEX EVENT IN PATIENTS WITH
SYMPTOMATIC CAROTID ARTERY STENOSIS:
AN INTERNATIONAL MULTICENTER STUDY

A. RoussoEoulou', C. Krogiasz, A. Lazaris®, K. Moulakakis®,
G. Georgiadis", R. Mikulik®, J. Kakisis®, M. Chondrogianni',

C. Liantinioti', C. Zompola', T. Hummel®, M. Lazarides®,

G. Geroulakos®, S. Vasdekis® and G. Tsivgoulis'

'“Attikon” University Hospital- University of Athens, Second
Department of Neurology, Athens, Greece; *St. Josef-Hospital- Ruhr
University, Department of Neurology, Bochum, Germany; 3«Attikon”
University Hospital- University of Athens, Department of Vascular
Surgery, Athens, Greece; “Democritus University of Thrace- School of
Medicine, Department of Vascular Surgery, Alexandroupolis, Greece; *St.
Anne’s University Hospital- Masaryk University, Department of
Neurology, Brno, Czech Republic; ®St. Josef-Hospital- Ruhr University,
Department of Vascular Surgery, Bochum, Germany

Background and Aims: International recommendations advocate that
carotid endarterctomy (CEA) should be performed within two weeks
from the index event in symptomatic carotid artery stenosis (sCAS)
patients. However, there are relatively limited and controversial data
regarding the safety of urgent CEA performed during the first two days
of ictus. The aim of this international, multicenter study was to prospec-
tively evaluate the safety of urgent CEA in comparison to early (3—14 days
of ictus) CEA in patients with sCAS.

Method: Consecutive patients with non-disabling (mRS<2) acute ische-
mic stroke (AlS) or Transient Ischemic Attack (TIA) due to sCAS (>70%)
underwent early (<14 days) CEA at five tertiary-care stroke-centers
during a six-year period. The primary outcome events included stroke,
myocardial infarction (MI) or death occurring during the 30-day follow-up
period and were defined according to the International Carotid Stenting
Study criteria.

Results: A total of 307 patients with sCAS [mean age 69 + | lyears; 74%
men; 58% AIS; 9% crescendo TIAs] underwent urgent (n =61, 20%) and
early (n =246, 80%) CEA. The primary outcome of 30-day stroke did not
differ (p = 0.329) between patients with urgent (8.2%; 95%Cl: 3.2%-18.2%)
and early (4.5%; 95% Cl: 2.4%-7.9%) CEA. The rates of Ml did not differ
between urgent (0%) and early (0.8%) CEA. The documented rates of |-
month mortality were similar between the two groups (0% vs 0.4%).
Conclusion: Our findings highlight that the safety profile of urgent CEA
performed within two days from the index event appears to be accept-
able and comparable to early carotid surgery performed within 3—14 days
from symptom onset.

Trial registration number
AS03-010

SHORT-TERM SAFETY OF CAROTID
REVASCULARISATION IN PATIENTS WITH A
HISTORY OF CORONARY HEART DISEASE

E. Volkers'?, A. Algra"z, L.). Kappelle', J.P. Becquemin3,

M.M. Brown*, R. Bulbulia®, D. Calvet®, H.H. Eckstein’,

G. Fraedrich®, J. Gregson’, A. Halliday'?, ). Hendrikse'',

G. Howard'z, O. jansen'3, G. Roubin”, T. Brott'5, L. Bonati4"6,
J.L. Mas® and P. Ringleb'’

'UMC Utrecht, University Department of Neurology and Neurosurgery-
Brain Centre Rudolf Magnus, Utrecht, The Netherlands; 2UMC Utrecht,
Julius Centre for Health Sciences and Primary Care, Utrecht, The
Netherlands; 3Hopital Privé Paul D’Egine, I'Institut Vasculaire Paris Est,

Champigny 94500, France; “University College London, Department of
Brain Repair and Rehabilitation- UCL Institute of Neurology, London,
United Kingdom; *University of Oxford, MRC Population Health
Research Unit- Clinical Trial Service Unit and Epidemiological Studies
Unit- Nuffield Department of Population Health, Oxford, United
Kingdom; ®Hépital Sainte-Anne- Université Paris-Descartes- DHU
Neurovasc Sorbonne Paris Cité, Department of Neurology, INSERM
U894- Paris, France; “Klinikum rechts der lsar- Technical University
Munich, Department of Vascular and Endovascular Surgery/Vascular
Centre, Munich, Germany; ®Medical University of Innsbruck, Department
of Vascular Surgery, Innsbruck, Austria; *London School for Hygiene and
Tropical Medicine, Department of Medical Statistics, London, United
Kingdom; '°John Radcliffe Hospital, Nuffield Department of Surgical
Sciences, Oxford, United Kingdom; ''University Medical Centre Utrecht,
Department of Radiology, Utrecht, The Netherlands; '2UAB School of
Public Health, Department of Biostatistics, Birmingham- AL, USA;
BUKSH Campus Kiel, Clinic for Radiology and Neuroradiology, Kiel,
Germany; '“Cardiovascular Associates of the Southeast, Cardiovascular
Associates of the Southeast, Birmingham- AL, USA; '*Mayo Clinic,
Department of Neurology, Jacksonville- FL, USA; I"University Hospital
Basel, Department of Neurology and Stroke Centre, Basel, Switzerland;
"University of Heidelberg Medical School, Department of Neurology,
Heidelberg, Germany

Background and Aims: We investigated whether procedural risk of
carotid artery stenting (CAS) compared with carotid endarterectomy
(CEA) is different in patients with and without coronary heart disease
(CHD) history, and whether the treatment-specific impact of age differs.
Method: We combined individual patient data of 4,486 patients with
symptomatic carotid stenosis from four randomized trials (EVA-3S,
SPACE, ICSS, and CREST). Procedural risk was defined as any stroke
or death <30 days after treatment. We compared procedural risk
between both treatments in per-protocol Cox regression analysis, strat-
ified by CHD history and age (<70, 70-74, >75 years).

Results: 1,255 (28%) patients had CHD history. The procedural risk was
consistently higher in patients treated with CAS compared with CEA,
both in patients with (8.3% CAS vs. 4.6% CEA; HR 1.96, 95%Cl 0.67-5.73)
as in those without CHD history (6.9% vs. 3.6%; 1.93, 1.40-2.65;
Pinteraction = 0.89). In patients with CHD history, procedural risk was sub-
stantially higher after CAS compared with CEA in patients aged >75
years (CAS-CEA HR 2.78, 95%CIl 1.32-5.85), but there was no difference
in patients aged <70 years (1.71, 0.79-3.71) and in patients aged 70-74
years (1.09, 0.45-2.65).

Conclusion: Procedural stroke or death risk of CAS compared with
CEA did not differ between patients with and without CHD history.
However, CAS was only clearly inferior to CEA in patients with CHD
history aged >75 years.

Trial registration number: N/A

Scientific Communications- Small Vessel Disease
AS23-024

SMALL VESSEL DISEASE AND CLINICAL
OUTCOMES AFTER ENDOVASCULAR
TREATMENT IN ACUTE ISCHEMIC STROKE

F. Arba', G.D. Testa?, S. Mangiafico®, N. Limbucci®, S. Nappini®,
G. Pracucci?, P. Nencini' and D. Inzitari*

'AOU Careggi, Stroke Unit and Neurology, Florence, Italy; 2University of
Florence, NEUROFARBA Department, Florence, ltaly; >AOU Careggi,
Neurovascular Interventional Unit, Florence, Italy; “Italian National
Research Council, Institute of Neuroscience, Florence, Italy

Background and Aims
Background: Pre-existing small vessel disease (SVD) has been associat-
ed with worse functional outcomes in patients with acute stroke treated
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with intravenous thrombolysis, however, there are scarce data in patients
treated with endovascular thrombectomy. We aimed to investigate the
associations between SVD and clinical outcomes in patients with ischemic
stroke treated with endovascular therapy.

Methods: We retrospectively evaluated consecutive patients with acute
ischemic stroke in the anterior circulation receiving endovascular treat-
ment at a single academic centre. We assessed SVD markers (leukoar-
aiosis, lacunes, brain atrophy) on plain CT with visual scales and evaluated
global SVD. Early outcomes included any 24-hours hemorrhagic transfor-
mation and 7-days (or discharge) stroke severity, late outcomes included
modified Rankin Scale (mRS) 90 days after stroke. To investigate inde-
pendent associations, we used logistic and ordinal regression models
adjusted for age, sex, stroke severity, time-to-groin puncture time.
Results: A total of 175 patients were included in the study, mean (£ SD)
age 72.3 (£ 12.4) years, 90 (51%) males; 62 (35%) patients had at least
one marker of SVD rated as severe. SVD features were not associated
with 24-hours hemorrhage. Among single SVD features, only brain atro-
phy was associated with 7-days stroke severity (OR =2.28;95%Cl = 1.1 |-
4.68) and with worse mRS at 90 days (OR=2.72;95%Cl = 1.25-5.91).
The SVD score was associated with worse mRS at 90 days
(OR =1.63;95%Cl = 1.01-2.62) but not with 7-days stroke severity.
Conclusions: Pre-existing SVD burden, mainly driven by brain atrophy,
was not associated with hemorrhagic transformation but negatively
affected early and late clinical outcomes in anterior circulation ischemic
stroke treated with endovascular therapy.

Trial registration number: N/A

AS23-033

CHILDHOOD IQ, EDUCATION AND
CHILDHOOD SOCIOECONOMIC STATUS AND
LATE LIFE BURDEN OF CEREBRAL SMALL
VESSEL DISEASE IN 4 COHORT STUDIES

E. Backhouse', S.D. Shenkin?, A. McIntosh', I. Deary?,

M. Bastin', H. Whalley', A. Sandu-Giuraniuc®, A.D. Murray4,
S.R. de Rooijs, T.J. Roseboom® and J.M. Wardlaw'

'University of Edinburgh, Centre for Clinical Brain Sciences, Edinburgh,
United Kingdom; ZUniversity of Edinburgh, Geriatric Medicine-
Department of Clinical and Surgical Sciences, Edinburgh, United
Kingdom; University of Edinburgh, Centre for Cogntiive Ageing and
Cogntiive Epidemiology, Edinburgh, United Kingdom; 4University of
Aberdeen, Institute of Medical Sciences, Aberdeen, United Kingdom;
*University of Amsterdam, Clinical Epidemiology- Biostatistics and
Bioinformatics, Amsterdam, The Netherlands

Background and Aims: Development of cerebral small vessel disease
(cSVD), a major cause of stroke and dementia, may be influenced by early
life factors. Meta-analysis found that lower levels of childhood IQ, child-
hood socioeconomic status (SES) and education increased the risk of
cSVD in later life but was unclear if these relationships persist after
adjustment for vascular risk factors or adult SES.

Method: We analysed data from community dwelling participants from 4
cohort studies: STRADL (n=280), The Dutch Famine Birth cohort
(n=118), the Lothian Birth Cohort 1936 (n=617) and the Simpson
cohort (n=110). Presence of each cSVD feature was analysed individu-
ally and then summed to form a total “cSVD score” (range |—4). Data
were adjusted for vascular risk factors and adult SES, analysed separately
for each cohort and then meta-analysed.

Results: Across 3 cohorts (n=1125) higher childhood IQ was associ-
ated with lower WMH burden (OR 0.99, 95%Cl 0.98-0.998, p =0.03),
fewer infarcts (OR 0.98, 95%Cl 0.97-0.998, p = 0.03), fewer lacunes (OR
0.98, 95%Cl 0.97-0.999, p=0.04) and lower total cSVD burden (OR
0.98, 95%Cl 0.96-0.999, p=0.04). Childhood IQ was not available for
the Dutch Famine Birth cohort. Across all cohorts low education level

was associated with more micro-bleeds (OR 1.65, 95%CI 1.06-2.56,
p = 0.03). Manual childhood SES was not associated with cSVD.
Conclusion: Childhood IQ is associated with cSVD in later life indepen-
dent of vascular risk factors. The findings may be used to inform future
interventions and changes in social policy to improve brain health and
deserve further study.

Trial registration number: N/A

AS23-042

NEW CEREBRAL MICROBLEEDS AFTER
INTRAVENOUS THROMBOLYSIS IN PATIENTS
WITH ACUTE ISCHEMIC STROKE

T.B. Braemswig', K. ViIIringerz, G. Turc3, H. Erdur',

J.B. Fiebach?, H.J. Audebert', M. Endres', C.H. Nolte' and

J.F. Scheitz'

'Charité - Universititsmedizin Berlin, Department of Neurology, Berlin,
Germany; 2Charité - Universitatsmedizin Berlin, Center for Stroke
Research Berlin, Berlin, Germany; 3H<5pita| Sainte-Anne - Université Paris
Descartes, Department of Neurology, Paris, France

Background and Aims: Cerebral microbleeds (CMB) are a common
incidental magnetic resonance imaging (MRI) finding, especially in patients
with cerebrovascular diseases. Currently, data on new CMBs occurring
early after thrombolysis in acute ischemic stroke patients are scarce.
Method: We conducted an observational study including stroke patients
who received MRI (3-Tesla)-based intravenous thrombolysis and under-
went follow-up MRI the following day (n = 395). T2*-weighted MRIs were
co-registered. The endpoints included occurrence, number and distribu-
tion of new CMBs after thrombolysis. Distribution of CMBs was catego-
rized as strictly lobar, deep, infratentorial or mixed. Additionally, we
performed a meta-analysis including our own data and other studies
reporting on new CMBs after thrombolysis.

Results: Out of 395 patients, new CMBs after thrombolysis occurred in
sixteen patients (4.1%). Distribution of new CMB was strictly lobar in 13/
16 patients (81.3%). Patients with a strictly lobar CMB distribution on
pretreatment MRI had significantly more often new CMBs after throm-
bolysis compared to all other patients (31% vs. 11%, p=0.015). In
random-effects meta-analysis (n =740), presence of >2 CMBs on pre-
treatment MRI was associated with new CMBs after thrombolysis (odds
ratio [OR] 3.6, 95% confidence interval [CI] 1.3—10.3). Patients with new
CMBs after thrombolysis were more likely to develop remote parenchy-
mal hemorrhage (OR 28.7, 95%CIl 8.6-96.2).

Conclusion: In patients with an acute ischemic stroke, new CMBs fol-
lowing thrombolysis usually have a strictly lobar distribution. CMBs with a
strictly lobar distribution on pretreatment MRI are associated with new
CMBs after thrombolysis. Therefore, new CMBs occurring early after
thrombolysis may indicate underlying cerebral amyloid angiopathy.

Trial registration number: N/A

AS19-014

CADASIL ENCEPHALOPATHY IN A LARGE
COHORT OF BRITISH CADASIL PATIENTS

A. Drazxk', R. Tan', ). Tay', M. Traylor', T. Das? and H. Markus'
'Stroke Research Group- Department of Clinical Neurosciences-
University of Cambridge- Cambridge- UK, Department of Clinical
Neurosciences- University of Cambridge- Cambridge- UK, Cambridge,
United Kingdom; ZCambridge University Hospital NHS Foundation Trust-
Cambridge- UK, Department of Clinical Radiology, Cambridge,

United Kingdom

Background and Aims: CADASIL (Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy) is the
most common monogenic form of stroke. It usually presents with
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migraines with aura, lacunar infarcts and cognitive impairment. A less
recognised presentation is an acute encephalopathy. Clinical and imaging
features of this presentation have been poorly described and little is
known about its risk factors and pathogenesis.

Method: Data collected prospectively from 342 consecutively recruited
symptomatic patients with diagnosis of CADASIL seen in British National
CADASIL clinic was reviewed and original clinical records and imaging
obtained. Clinical characteristics, risk factors and outcome of encepha-
lopathic presentations were studied.

Results: 35 of 342(10.2%) participants had a history of 50 encephalo-
pathic events constituting the first hospital presentation of CADASIL in
33(94.3%) patients. Most commonly reported features during episodes
were visual hallucinations (44%), seizures (22%) and focal neurological
deficits (60%). Complete recovery within 3 months was reported in 48
(96%) episodes.

In 62% of episodes there was a history of migraine or migraine aura
directly preceding the encephalopathy. History of migraine was indepen-
dently associated with history of encephalopathy (OR=2.5[95%ClI
0.9,5.4], p=0.015).In 2 of |5 cases where MRI during episodes was
available, unilateral focal cortical swelling was seen.

Conclusion: In up to 10% of CADASIL patients a reversible encepha-
lopathy is the first presentation leading to diagnosis. The strong associ-
ation with migraine suggests a shared pathogenesis. Cortical spreading
depression, which is increased in animal models of CADASIL, may play a
role. Focal cortical swelling may be seen on MRI during the acute episode.
Trial registration number: N/A

AS23-026

BASAL GANGLIA ATROPHY IN CEREBRAL
AMYLOID ANGIOPATHY

P. Fotiadis', M. Pasi', A. Charidimou', K. Schwab', J. Rosand',
A. Viswanathan', M.E. Gurol', S. Greenberg'; Alzheimer’s
Disease Neuroimaging Initiative

'Massachusetts General Hospital, Neurology, Boston, USA

Background and Aims: Cerebral Amyloid Angiopathy (CAA) is asso-
ciated with cortical and white matter atrophy. We hypothesized that
atrophy in CAA extended into the subcortical grey matter.

Method: We compared multimodal MRIs from 80 non-demented
patients with CAA, to 80 Healthy Controls (HC) and 80 patients with
Alzheimer’s Disease (AD). FreeSurfer algorithms were used to calculate
structural markers of interest, and neurocognitive evaluations were per-
formed. A visual basal ganglia atrophy scale was also developed to assess
atrophy in 93 patients with CAA-related intracerebral haemorrhage
(CAA-ICH) and 93 age-matched patients diagnosed with Hypertensive
Arteriopathy-related ICH (HTN-ICH).

Results: Patients with CAA had significantly lower basal ganglia volumes
(BGV:1.16% 4 0.14) when compared to both age-matched HC (1.30%
+0.13; p<0.0001) and AD (1.23% £ 0.12; p=0.003). Within the CAA
cohort, there was a positive association between BGV and cortical grey
matter volume (r=0.45; p <0.0001), a negative association between
BGYV and regional fractional anisotropy (r=—0.36; p=0.001), and pos-
itive associations between BGV and verbal memory (r=0.26; p =0.034)
as well as language processing (r=0.35; p=0.003) z-scores. For the
clinical cohorts, patients diagnosed with CAA-ICH displayed significantly
lower visually rated BGV when compared to age-matched patients with
HTN-ICH (scale: 7.23 £0.92 vs 8.15+ 1.07; p < 0.0001).

Conclusion: Patients with CAA displayed substantial atrophy in the
basal ganglia when compared to various control cohorts. Within the
CAA cohort, greater basal ganglia atrophy was independently correlated
with greater cortical atrophy, increases in basal ganglia anisotropy, and
cognitive impairment.

Trial registration number: N/A

AS23-020

CLINICAL CORRELATES OF LONGITUDINAL
MRI CHANGES IN CADASIL

Y. Ling"z, F. De Guio’, E. jouvent', M. Duering", D. Hervé',
J.P. Guichard®, O. Godin', M. Dichgans* and H. Chabriat'
IHépital Lariboisiere- APHP, neurologie, PARIS, France; 2Huashan
Hospital- Fudan University, Neurology, Shanghai, China; 3Université Paris
Denis Diderot and DHU NeuroVasc Sorbonne Paris-Cité, Department of
Neurology, Paris, France; *Klinikum der Universitit Miinchen- Ludwig-
Maximilians-University, Institute for Stroke and Dementia Research,
Munich, Germany; 5H6pita| Lariboisiere- APHP, neuroradiology,

Paris, France

Background and Aims: This study aims to determine how the longi-
tudinal change of markers of small vessel disease on conventional MRl are
associated with clinical worsening over a 3-year period in patients with
cerebral autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy (CADASIL).

Method: One hundred sixty NOTCH3 mutation carriers (mean age £
SD, 49.8+10.9 years) were followed over 3 years. Validated methods
were used to determine the percent brain volume change (PBVC),
number of incident lacunes, change of volume of white matter hyper-
intensities and change of number of cerebral microbleeds. Multivariable
logistic regression analyses were performed to assess the independent
association between changes of these MRI markers and incident clinical
events. Mixed-effect multiple linear regression analyses were used to
assess their association with changes of clinical scales.

Results: Over a mean period of 3.1 £0.2 years, incident lacunes are
found independently associated with incident stroke and change of Trail
Making Test Part B. PBVC is independently associated with all incident
events and clinical scale changes except the modified Rankin Scale at
3 years.
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Conclusion: Our results suggest that, on conventional MRI, PBVC and
the number of incident lacunes are the most sensitive and independent
correlates of clinical worsening over 3 years in CADASIL.

Trial registration number: N/A

AS19-041

INTRACRANIAL HEMORRHAGE IN CADASIL

P. Palazzo', ). Prigent', G. Le Guyaderz, M. Lamy',

A. Berthomet', P. Agiuss, A. Romulus' and J.P. Neau'

'CHU Poitiers, Department of Neurology, Poitiers, France; 2CHU
Poitiers, Department of Clinical Genetics, Poitiers, France; *CH de Saint
Nazaire, Department of Neurology, Saint Nazaire, France

Background and Aims: Intracerebral hemorrhage (ICH) has been
reported in few cases of Cerebral Autosomal Dominant Arteriopathy
with Subcortical Infarcts and Leucoencephalopathy (CADASIL), mostly
in hypertensive patients.

We aimed to assess clinical and radiological characteristics of patients
with CADASIL who presented ICH.

Method: A retrospective analysis of all neuroimaging exams of CADASIL
patients hospitalized in our academic neurology department for acute
cerebrovascular events was performed to find ICH. Literature search
was run on this topic.

Results: A total number of 30 cases of CADASIL and symptomatic ICH
(mean age: 53 years, SD 13, median age: 52 years, min-max 29-86, 73%
male) were reported. Intracerebral hemorrhages were mainly deep (18
subjects), followed by lobar (6 subjects), cerebellar (3 subjects), mixed
lobar and deep (2 subjects), while one patient had a subarachnoid hem-
orrhage. Twelve patients were taking antithrombotic medication, while in
four patients medical treatment was not detailed. In the whole group,
neuroimaging showed extensive FLAIR hyperintensities and cerebral
microbleeds in all CADASIL subjects with ICH, and lacunar infarction
in 70% of those with available information.

Conclusion: Intracerebral hemorrhage represents a possible yet
uncommon manifestation of CADASIL and should be considered in
patients with ICH associated with leucoencephalopathy and microbleeds,
even in the absence of other clinical symptoms or in the absence of family
history. Caution should be taken in aspirin prescription, and strict pres-
sure control would appear meaningful in this category of patients, partic-
ularly in the presence of cerebral microbleeds.

Trial registration number: N/A

AS23-031

ARE ACUTE INCIDENTAL INFARCTS THE
CAUSE OF CEREBRAL SMALL VESSEL
DISEASE? A HIGH-FREQUENCY SERIAL
IMAGING STUDY

A. ter Telgte', K. Wiegerties', A. Tuladhar', B. Gesierich?,

). Marques3, M. Huebnerz, F. Schreuder', H. Kuijf", S. Ropeles,
C. Klijn', D. Norris®, M. Duering® and F.E. de Leeuw'

'Donders Institute for Brain- Cognition and Behaviour- Center for
Medical Neuroscience, Department of Neurology, Nijmegen, The
Netherlands; 2Institute for Stroke and Dementia Research ISD, University
Hospital LMU, Munich, Germany; 3Donders Institute for Brain- Cognition
and Behaviour- Centre for Cognitive Neuroimaging, Radboud University
Nijmegen, Nijmegen, The Netherlands; *Image Sciences Institute,
University Medical Center Utrecht, Utrecht, The Netherlands;
*Department of Neurology, Medical University of Graz, Graz, Austria

Background and Aims: Recent imaging evidence suggests a role for
acute incidental infarcts on diffusion-weighted imaging (DWVI) in the origin
of cerebral small vessel disease (CSVD), including white matter hyper-
intensities (WMH), lacunes and microbleeds. We investigated the

incidence and evolution of acute incidental infarcts in an unprecedented
high-frequency serial imaging study, the RUN DMC — InTENse study.
Method: 54 non-demented individuals with CSVD and no other pre-
sumed cause of acute stroke (mean age 70.2[SD6.5] years, 63% male),
were retrieved from the RUNDMC study. Participants underwent |0
consecutive monthly 3T MRI scans, including DWI, FLAIR, T| and sus-
ceptibility-weighted imaging (SWI). DWI scans were screened for acute
infarcts and their evolution on follow-up FLAIR, Tl and SWI
was assessed.

Results: Seven individuals (13%) developed 31 acute infarcts (location:
cortex:n = |8; white matter: n =5; both: n =2; thalamus: n = |; cerebel-
lum: n=>5). Individuals with any acute infarct were older (mean age[SD]
76.1[8.8] vs. 69.3[5.7] years, p=.035) and more often had a microbleed
at baseline (86% vs. 30%, p =.008) compared to individuals without acute
infarcts. Acute infarcts gave rise to the development of WMH (n=3), a
lacune (n=1) and microbleeds (n=2). However, the majority of acute
infarcts disappeared on follow-up FLAIR and T1.

Conclusion: Acute incidental infarcts are a common finding in individu-
als with CSVD and are associated with older age and the presence of
microbleeds. Acute infarcts contribute to a spectrum of CSVD imaging
findings, but probably are not the only source for CSVD progression. A
large number of acute infarcts go completely unnoticed when not scan-
ning on a high-frequent temporal scale.

Trial registration number: N/A

AS22-013

CONVERSION INTO WHITE MATTER
HYPERINTENSITIES PRECEDED BY
HETEROGENEITY AND DECLINE OF WHITE
MATTER MICROSTRUCTURAL INTEGRITY
OVER TIME

2

E. van Lei'|sen', M. Bergkamp', I. van Uden', M. Ghafoorian?,
H. van der Holst3, D. Norris", B. Platelz, A. Tuladhar' and
F.E. de Leeuw'

'Radboudumc - Donders institute for Brain - Cognition and Behaviour,
Neurology, Nijmegen, The Netherlands; 2Radboud University Medical
Center- Diagnostic Image Analysis Group, Department of Radiology and
Nuclear Medicine, Nijmegen, The Netherlands; *Jeroen Bosch
Ziekenhuis, Department of Neurology, 's-Hertogenbosch, The
Netherlands; “Radboud University- Donders Institute for Brain-
Cognition and Behaviour, Centre for Cognitive Neuroimaging, Nijmegen,
The Netherlands

Background and Aims: White matter hyperintensities (WMH) are
associated with cognitive decline and dementia. Temporal dynamics of
conversion of normal appearing white matter (NAWM) into WMH
remains unknown. We examined whether and when changes in DTI
values preceded WMH progression, taking baseline WMH severity
into account.

Method: From 266 participants of the RUNDMC study we semi-
automatically segmented WMH at 3 time-points over 9 years. Images
were registered to standard-space through a subject-template. We ana-
lyzed differences in mean diffusivity (MD) between 4 regions: NAWM,
incident WMH in first and second time-period and WMH (Fig.A).
Results: Mean age was 62.5 (SD7.8) years, 59.0% was male and median
WMH progression was 2.0 ml (IQR0.92-5.4) over 8.7 years (0.24ml/yr).
Baseline NAWM converting into WMH during first and second follow-up
showed higher MD than remaining NAWM (Fig.B). Baseline MD values in
early converting NAWM were similar to MD in WMH. Participants with
severe WMH had higher MD, in all areas including WMH (Fig.B). MD
values continuously increased over time, both in incident and persistent
WMH (p < 0.05; Fig.C).
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Conclusion: Impaired microstructural integrity preceded conversion
into WMH and continuously declined over time, suggesting a continuous
process of WM integrity loss that can be detected using DTI years before
WMH become visible on conventional neuroimaging. Heterogeneity of
microstructural integrity within WMH might explain variances in cogni-
tive deficits in patients with similar SVD severity.

Trial registration number: N/A

Scientific Communications- Rehabilitation
and Recovery

AS13-024

A PILOT STEPPED-WEDGE, CLUSTER
RANDOMISED-CONTROLLED-TRIAL (RCT) OF
THE EFFECTIVENESS OF AN ORAL HEALTH
CARE (OHC) INTERVENTION COMPARED TO
STANDARD CARE IN STROKE WARDS
(SOCLE 1)

M. Bradx', D.J. Stott?, C. Campbell3, M.P. Sweeney", C.J. Weir®,
C. Donaldson®, A. Pollock!', ). Barr’, M. Barr®, P. Langhornez,

N. Bowers', S. McGowan', C. Keerie®, H. Gray', B. Bain'
and M. Collins®

'Glasgow Caledonian University, Nursing- Midwifery and Allied Health
Professions Research Unit, Glasgow, United Kingdom; *University of
Glasgow, Institute of Cardiovascular and Medical Sciences, Glasgow,
United Kingdom; Royal National Institute of Blind People, Royal
National Institute of Blind People, Edinburgh, United Kingdom;
4University of Glasgow, Dental School, Glasgow, United Kingdom;
*University of Edinburgh, Edinburgh Clinical Trials Unit, Edinburgh,
United Kingdom; ®Glasgow Caledonian University, Yunis Centre for
Social and Business Health, Glasgow, United Kingdom; 7Stroke Survivor,
Not applicable, Glasgow, United Kingdom; 8Carer representative, not
applicable, Glasgow, United Kingdom; *Glasgow Caledonian University,
Yunis Centre for Social Business and Health, Glasgow, United Kingdom

Background and Aims: Stroke survivors with stroke-associated pneu-
monia (SAP) experience poorer outcomes (length-of-stay, dependency at
discharge, healthcare costs and risk of death). High quality, OHC may
reduce the incidence of pneumonia and improve patients’ oral health. We
aimed to pilot a pragmatic, stepped-wedge, cluster RCT of clinical effec-
tiveness of an enhanced OHC plan versus usual OHC in stroke wards.
Method: Four stroke rehabilitation wards (clusters) were randomly allo-
cated to receive the OHC intervention at specific time-points. All
patients admitted and nursing staff (registered nurses, nursing assistants
and student nurses) were eligible for inclusion. We evaluated our inter-
vention (training, tools, protocol, assessment, equipment, costs), recruit-
ment, adherence, record linkage, sampling methodologies and sample size
calculations. We considered the relationship between SAP, dental plaque
and site diversity.

Results: Part-time researchers screened 1548/2613 patient admissions
and 123 nurses. They recruited 325 patients (243 post-stroke) and 112
nurses. Data from usual care (patients =135; staff =108) and enhanced
care periods (patients =147; staff =83) indicated our intervention was
viable. The observed SAP rate (7% across sites) impacted on our ability
to establish the association between dental/denture plaque and SAP and
failed to meet predetermined (literature-based) rate for progression to
full trial (10%). Our pilot logistic regression generalised linear mixed
model analyses found no evidence of a difference in SAP rate between
patients that received usual versus enhanced OHC (p =0.62, OR 0.61 ClI
(0.08 to 4.42).

Conclusion: Our stepped-wedge cluster pilot RCT accommodated
marked diversity between sites. We did not meet our predetermined
criteria for progression to a definitive trial.

Trial registration number: NCT01954212

AS04-036

TRANSCUTANEOUS ELECTRICAL
STIMULATION IMPROVES THE SWALLOW
SAFETY AND REDUCES THE NEED OF FLUID
THICKENING IN PATIENTS WITH CHRONIC
POST-STROKE OROPHARYNGEAL DYSPHAGIA

V. Arreola', D. AIvarez-Berdugo', L. Rofesz, E. Palomera3,

N. Tomsen', O. Ortega', D. Muriana®, E. Palomeras®

and P. Clavé?

'"Hospital de Mataré. CSdM, Gl Motility Lab, Matard, Spain; *Centro de
Investigacion Biomédica en Red para enfermedades hepaticas y digestivas,
Gl Motility Lab. Hospital de Mataré, Matard, Spain; *Hospital de Matard.
CSdM, Research unit, Mataré, Spain; “Hospital de Mataré. CSdM,
Neurology unit, Matard, Spain

Background and Aims: Chronic post-stroke oropharyngeal dysphagia
(CPSOD) is associated with impaired pharyngeal sensory and motor
function. We performed a randomized control trial to assess the thera-
peutic effect of transcutaneous electrical stimulation at two levels of
intensity (sensory vs motor) in CPSOD.
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Method: Ninety post-stroke patients (74.13 = | 1.45 years) with CPSOD
were randomly assigned to a) a control group with compensatory treat-
ment: fluid and solid bolus adaptation and posture recommendations; b)
A sensory electrical stimulation group (SES): compensatory treatment
plus SES (thyro-hyoid electrode placement); c) A motor neurostimulation
group (NMES): compensatory treatment plus NMES, supra-hyoid elec-
trode placement). Patients received |5 sessions of | hour stimulation
over two weeks. A videofluoroscopy was performed before and after
treatment and the Penetration-Aspiration Scale scores and swallow
response timing were assessed.

Results: The control group did not present any changes following treat-
ment. Patients having SES and NMES treatment presented a significant
reduction in the prevalence of aspirations and penetrations (from 23.85%
to 11.40% in SES and from 21.40% to 13.64% in NMES, both p < 0.0001)
through the shortening of the laryngeal vestibule closure time (-13.51% in
SES, -16.32% in NMES). This clinical improvement allowed fluid thickening
to be reduced (from 96.7% to 62.0%, p < 0.001 in SES and from 90% to
65.5%, p=0.023 in NMES). No major adverse effects were observed.
Conclusion: Transcutaneous electrical stimulation is a safe and effective
therapy for post-stroke OD. Both SES and NMES greatly improved the
safety of swallow and reduced the need for fluid thickening in
these patients.

Trial registration number: NCT02379182

AS08-042

THE EFFECTS OF MIRROR AND NON-MIRROR
VISUAL FEEDBACK CONDITIONS DURING
UNILATERAL EXERCISE TRAINING ON
CONTRALATERAL STRENGTH AND PASSIVE
JOINT POSITION SENSE

H. Denizoglu Kulli', E. Durgut' and K. Alpay'
'Bezmialem Vakif University, Department of Physiotherapy and
Rehabilitation, Istanbul, Turkey

Background and Aims: Unilateral exercise training strengthens not
only the muscles on the trained side but also the homologous muscles
on the untrained side; however the magnitude of this interlimb cross-
transfer is modest. The hypothesis of our study is that enhanced sensory
feedback by mirror viewing the exercising hand would increase the con-
tralateral strength gain and passive joint position sense.

Method: Healthy adults were randomized into a mirror visiual feedback
group (MVFG, n= I1) and a non-mirror visiual feedback group (NMVFG,
n=9) and performed 300 shortening muscle contractions of the right
hand grip with maximum performance with an exercise ball for only one
session. Maximal hand grip (HGS) and pinch strength (PS) were assessed
by using handgrip dynamometer and pinchmeter. The wrist passive joint
position sense (PJPS) were evaluated via goniometer at 45° and 60°
wrist extension.

Results: Untrained hand HGS and PS statistically increased after the
sessions in MVFG (respectively p=0.007, p=0.018). The outcome
scores did not not change in NMVFG (p>0.05). For all groups, error
scores of PJPS decreased but it is not statistically significant (p>0.05).
Conclusion: Zult et all (2016) presented that long-term strength train-
ing with mirror-visual feedback increased cross-education effect. Reissig
et all (2015) revealed that one session ballistic exercise didn’t augment
cross-limb transfer. In conclusion, our study provide an evidence that one
session unilateral exercise training did not change strength of contralat-
eral homologous muscle but unilateral strength training with mirror visi-
ual feedback to influence contralateral homologous muscle strength only
in one session.

Trial registration number: N/A

AS08-048

INTERNATIONAL CONSENSUS
RECOMMENDATIONS FOR OUTCOME
MEASURE USE IN STROKE UPPER LIMB
REHABILITATION TRIALS: DEVELOPMENT OF
THE STANDARDISING MEASUREMENTS IN
ARM REHABILITATION TRIALS

(SMART) TOOLBOX

J. Duncan Millar', F. van Wijck?, A. Pollock' and M. Ali'
'Glasgow Caledonian University, NMAHP Research Unit, Glasgow,
United Kingdom; 2Glasgow Caledonian University, School of Health and
Life Sciences, Glasgow, United Kingdom

Background and Aims: Randomised controlled trials (RCTs) of stroke
upper limb (UL) rehabilitation interventions use numerous outcome
measures, hindering comparison and pooled analyses. We developed
international consensus recommendations (the SMART Toolbox), to sup-
port informed selection of outcome measures for use in future RCTs.
Recommendations considered feasibility, psychometrics, outcomes cap-
tured by the measure, and the International Classification of Functioning,
Disability and Health domain (s) addressed.

Method

Phase I: Systematic identification of outcome measures from RCTs within
the Cochrane Overview of stroke UL rehabilitation.

Phase 2: Focus groups and interviews with stroke survivors, carers and
clinicians to identify important outcomes related to life with UL impair-
ment. Systematic identification of where these important outcomes were
captured by existing measures.

Phase 3: International e-Delphi with stroke UL rehabilitation researchers
and subsequent consensus meeting with stakeholders to select measures
for inclusion in the SMART toolbox.

Results: Phase | identified 144 measures from 243 RCTs. Phase 2 par-
ticipants (n =53 stroke survivors and carers; n = 58 clinicians) identified
66 important outcomes. Phase 3 e-Delphi participants (n=55; n=17
countries) identified 28 measures for discussion at the meeting.
Meeting participants (n= 16) selected the Visual Analogue Scale for
pain/0-10 Numeric Pain Rating Scale; Dynamometry; Action Research
Arm Test; Fugl-Meyer Assessment (UL-section); Wolf Motor Function
Test; Barthel Index; Modified Rankin Scale; Motricity Index (UL-section);
Box and Block; Motor Activity Log 14; Nine Hole Peg Test; Functional
Independence  Measure; EQ-5D and Canadian  Occupational
Performance Measure.

Conclusion: Selection from the agreed measures in the SMART toolbox
in future stroke UL RCTs will facilitate data comparability and aggregation
for efficacy analyses.

Trial registration number: N/A

AS04-042

DYNAMIC LYCRA ORTHOSIS AS AN ADJUNCT
TO UPPER LIMB REHABILITATION AFTER
STROKE: A FEASIBILITY RANDOMISED
CONTROLLED TRIAL

J. Morris', A. john"2 and L. Wedderburn'

'University of Dundee, School of Nursing and Health Sciences, Dundee,
United Kingdom; 2Glasgow Caledonian University, NMAHP Research
Unit, Glasgow, United Kingdom

Background and Aims: Upper Limb (UL) recovery after stroke at six
months is incomplete in up to 66% of cases. Recovery requires high dose
repetitive task training that is challenging to achieve. Dynamic Lycra®
Orthoses (DLO) are lycra garments designed to provide dynamic sup-
port and sensory feedback and may optimise task practice conditions.
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Often used in rehabilitation, evidence of effects in stroke is scant. The aim
of this study was to examine feasibility of conducting a randomised con-
trolled trial of DLO in stroke rehabilitation

Method:

Design: Randomised controlled feasibility trial

Participants: Stroke survivors with UL activity limitation, admitted to
two stroke units 2—4 weeks following stroke onset, randomised 2:| to
intervention or control groups.

Intervention: After provision of individually tailored dynamic lycra
orthosis (DLO), participants wore the DLO for eight hours per day
over eight weeks. The control group received usual care. Feasibility out-
comes were recruitment and retention rates, recorded adherence, with-
drawal and completion, missing data, adverse events. Changes in Action
Research Arm Test, Nine Hole Peg Test, Nottingham Sensory
Assessment, Motor Assessment Log, Motricity Index, Modified Tardieu
were assessed at eight weeks.

Results: Recruitment was complete on 30/12/17. Of 43 participants, 25
received the DLO. Outcome assessment is ongoing with completion by
28/2/18. To date, non-completion of assessment occurred with eight
intervention group participants, four because of issues with the DLO,
and with four control group participants.

Conclusion: This study provides an assessment of feasibility of DLO as
an adjunct to rehabilitation after stroke. Results will be reported in
May 2018.

Trial registration number: Registration No:NCT03063970

AS16-103

RECOVERY OF DEXTERITY AFTER STROKE: A
LONGITUDINAL STUDY OF PRECISION GRIP
FORCE CONTROL AND RELATION TO BRAIN
LESION LOCATION

G.V. Pennati', ). Plantin', L. Carment?, J. BorgI and

P. Lindberg'?

'Karolinska Institutet, Department of Clinical Sciences- Danderyd
Hospital- Division of Rehabilitation Medicine, Stockholm, Sweden;
2Inserm U894, Centre de Psychiatrie et Neurosciences, Paris, France

Background and Aims: Impaired precision grip control is common
after stroke but not well characterized. The Strength-dexterity test per-
mits quantification of the dynamic regulation of fingertip forces during
precision grip. Longitudinal changes in the capacity to generate and con-
trol precision grip force were explored in individuals with stroke using
the Strength-dexterity test, and the relation between precision grip
impairments and stroke lesion location was studied.

Method: 80 first ever stroke patients with varying degrees of weakness
were evaluated at 3 weeks, 3 and 6 months after injury. Strength-dexter-
ity test was performed on the affected and contralateral less-affected
hands. Compression force was measured with springs of varying length
(longer springs increase the requirements of strength and dexterity).
Dexterity-score and correlation between index finger and thumb
forces (CorrForce) were calculated. Conventional clinical measures
included pinch strength, Box and Block test and upper limb Fugl-Meyer
Assessment. Anatomical MRI was used to calculate weighted corticospi-
nal tract lesion load (WCST-LL) and to perform voxel-based lesion-symp-
tom mapping (VLSM).

Results: Preliminary findings showed reduced ability to compress longer
springs and lower pinch strength, dexterity score and correlation of
forces in the affected hand compared to the contralateral less-affected
hand. Pinch strength values of affected hand represented approximately
61.5%, 77% and 84.5% of the less-affected hand for each time point,
respectively. The values improved by ca. 25% at 3 months and again by
10% at 6 months. The length of spring compressed with the affected hand
correlated significantly and negatively with the amplitude of pinch force,
with FM-UE motor function and FM-UE wrist/hand subscale (p < 0.01).

All measures improved significantly over time. There was in fact a signif-
icant effect of time on maximum voluntary pinch strength and spring
number successfully compressed [F(2, 38)=10.114, p<0.00l and F
(1.293, 29.750)=8.925, p< 0.005]. wCST-LL correlated with pinch
strength, spring length (rs= 0.602, p=0.0l), and CorrForce (rs=
-0.386, p=0.05) and VLSM revealed a relation between lesion to CST
and compression force control.

Conclusion: The Strength-dexterity test allows detection of impaired
precision grip control after stroke which likely contributes to activity
limitations. Degree of lesion to the CST is a key predictor of poor
grip control.

Trial registration number: ClinicalTrials.gov Identifier: NCT02878304
(ProHand study)

AS04-040

SAFETY OF EARLY USE
ABOBOTULINUMTOXINA (DYSPORT) IN
ADULTS WITH POST-STROKE SPASTICITY:
RESULTS FROM THE ONTIME AND ABCDE-
S STUDIES

R. Rosales"z, K.H. Kong3, W. Kumthornthip", M. Mazlans,

L. Abdul Latif®, M.M.D. De Los Santos', C. Chotiyarnwong®,

P. Tanvijit*, O. Nuez?, P. Maisonobe®, K.J. Goh” and

J. Balcaitiene®

'Metropolitan Medical Centre, Centre for Neurodiagnostic and
Therapeutic Services CNS, Manila, Philippines; University of Santo
Tomas, Department of Neurology & Psychiatry- Faculty of Medicine and
Surgery, Manila, Philippines; 3Tan Tock Seng Hospital, Department of
Rehabilitation Medicine, Novena, Singapore; “Siriraj Hospital- Mahidol
University, Department of Rehabilitation Medicine- Faculty of Medicine,
Bangkok, Thailand; *University of Malaya Medical Centre, Department of
Rehabilitation Medicine, Kuala Lumpur, Malaysia; ®Ipsen Group, Medical
Affairs, Boulogne-Billancourt, France; 7University of Malaya Medical
Centre, Division of Neurology- Department of Medicine, Kuala
Lumpur, Malaysia

Background and Aims: Botulinum toxin-A (BoNT-A) is an effective
and well-tolerated treatment for upper limb spasticity (ULS), reducing
muscle tone and improving function. Most studies assessed treatment in
patients >6 months post-stroke. Initial increase in muscle tone may be
apparent within 6 weeks, and even days, post-stroke. The ONTIME and
ABCDE-S studies assessed efficacy and safety of early use (2—12 weeks
post-stroke) abobotulinumtoxinA (aboBoNT-A; Dysport®) in ULS
patients; here we report the safety data.

Method: ABCDE-S (NCT00234546; 2008): 24-week, randomised study
comparing single injection of aboBoNT—A 500U (n =80) versus placebo
(n=83), 2-12 weeks following first stroke in patients with Modified
Ashworth Scale (MAS) score >1+. ONTIME (NCT02321436; 2016):
28-week, randomised study (aboBoNT-A 500U, n=28; placebo,
n=14) in patients with MAS score >2 treated 2-12 weeks post-
stroke. All observed or volunteered adverse events (AEs) were recorded
in the case report form.

Results: AboBoNT-A was well tolerated, with no clinically significant
differences in AE distribution between aboBoNT-A and placebo (Table
1). Most AEs were mild—-moderate in intensity. Six patients had at least
one AE considered treatment-related: two in placebo groups (dysuria and
complex regional pain syndrome), and four in aboBoNT-A groups (fatigue
[n=2], pyrexia, muscular weakness). No serious AEs or deaths were
considered treatment-related.
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Conclusion: Both studies suggest aboBoNT-A is well tolerated in
patients with ULS when administered early (2—12 weeks) post—stroke.
Trial registration number: ABCDE-S (NCT00234546; 2008);
ONTIME (NCT02321436; 2016)

AS04-046

RESULTS OF LARGE CLINICAL TRIAL
“DEVELOPMENT OF MEDICAL
REHABILITATION IN RUSSIA”: PATIENT-
ORIENTED, MULTIDISCIPLINARY AND
PROBLEM-FOCUSED MODEL OF
REHABILITATION PATIENTS WITH STROKE
OR CEREBRAL HEMORRHAGE

G. Ivanova', N. Shamalov?, E. Melnikova®, A. Belkin®,

D. Khasanova®, S. Prokopenko‘, R. Bodrova’, A. Shmonin® and
E. Verbitskay®

'Pirogov Russian National Medical Research University, Rehabilitation,
Moscow, Russia; “Pirogov Russian National Medical Research University,
Neurology, Moscow, Russia; 3First Saint-Petersburg |.PPavlov State
Medical University, Department of physical methods of treatment and
sports medicine, St. Petersburg, Russia; “Ural State Medical University
Russian Ministry of Health, Stroke unit, Ekaterinburg, Russia; *Kazan State
Medical University Russian Ministry of Health, Neurology, Kazan, Russia;
®Voino-Yasenetsky V.F. Krasnoyarsk State Medical University, Neurology,
Krasnoyrsk, Russia; “Kazan State Medical University Russian Ministry of
Health, Rehabilitaton, Kazan, Russia; 8First Saint-Petersburg |.P.Paviov
State Medical University, Department of physical methods of treatment
and sports medicine, St.Petersburg, Russia; °First Saint-Petersburg I.P.
Pavlov State Medical University, Department statistics, St.

Petersburg, Russia

Background and Aims: Our aim: to compare “old” and “new patient-
oriented, multidisciplinary and problem-focused” model of rehabilitation
patients with stroke or cerebral hemorrhage in large clinical trial
“Development Of MEdical rehabilitation in Russia” (DOME).

Method:

Methods: Study characteristics: open, multicenter, sequential trial
design. The study was registered on clinicaltrials.gov  (ID:
NCT02793934). In the Ist phase (n=498) of the study the staff of the
medical organizations continued to work in the traditional («outdated”)

“old" scheme, but using the set of scales. In the 2nd phase (n=1523),
medical organizations were start to work on a new model with the
implementation of problem-oriented multidisciplinary approach and the
use of modern rehabilitation technologies. Software «ICF-reader” was
used for data collection. Primary Outcome Measures: modified Renkin
scale (mRS) at the end of first (stroke unit) (rehabilitation centers) stages
and duration of rehabilitation.

Results: Patients with stroke, who received rehabilitation at the “New
Model" (0-2 points — 63%), had significantly (p < 0.0001) lower degree of
disability than patients rehabilitated by “Old Model" (0-2 points — 45%).
Patients spent less time (p < 0.0001) in the clinic during the second phase
(28 +2.8 bed days) of the study compared with the first (17.7+0.8
bed days).

Conclusion: “New patient-oriented, multidisciplinary and problem-
focused” model of rehabilitation patients with stroke or cerebral hemor-
rhage is more efficient and economical than “old” model.

Trial registration number: N/A

Scientific Communications- Sex Influences
and Stroke

AS26-002

SEX DIFFERENCES IN TRAJECTORIES OF
DEPRESSION SYMPTOMS AND
ASSOCIATIONS WITH 10 YEARS MORTALITY
IN STROKE PATIENTS: THE SOUTH LONDON
STROKE REGISTER

S. Ayis', A.G. Rudd?, L. Ayerbe® and C.D. Wolfe*

'King’s College London, School of Population Health & Environmental
Sciences, London, United Kingdom; 2St. Thomas’ Hospital. London- UK,
Stroke Unit- Guy’s and St. Thomas’ NHS Foundation Trust, London,
United Kingdom; >Blizard Institute. Queen Mary University of London,
Centre for Primary Care and Public HealthBarts and The London School
of Medicine and Dentistry, London, United Kingdom; *School of
Population Health & Environmental Sciences- King’s College London,
National Institute for Health Research Biomedical Research Centre-
Guy’s and St Thomas’ NHS Foundation Trust- and the National Institute
for Health Research Collaboration for Leadership in Applied Health
Research and Care- South London, London, United Kingdom

Background and Aims: Methods that assume individuals belong to a
single population overlooked patients’ heterogeneity and the varying
developmental profiles of depression after stroke. We examined such
profiles and their associations with mortality.

Method: Data on 1275 men and 1038 women, from South London
Stroke Register (1998-2013) were investigated. Patients were screened
by the Hospital Anxiety and Depression scale (HADs) at 3 months after
stroke then annually. Similar developmental patterns (Trajectories) of
depression symptoms were identified using group based trajectory
modelling (GBTM). Kaplan-Meier and Cox regression methods were
used to study survival.

Results: Three depression trajectories were identified for men: I-M
(42.12%), low symptoms, predicted mean score 2.03, standard error
(SE=0.2); II-M (46.51%) moderate, mean 6.04 (SE=0.27), and IlI-M
(11.37%) severe, mean 12.44 (SE=0.33), and four (I-F to IV-F) in
women, means: 2.52 (SE=0.20), 6.16 (SE=0.24), 10.26 (SE=0.40) and
15.16 (SE=0.50) comprising 29.09%, 49.81%, 16.28%, and 4.82% respec-
tively. Age adjusted hazard ratios were 2.62 (1.97 — 3.48) in group IlI-M,
and 2.81 (1.90 — 4.16) in IV-F, significantly higher than groups I-M and I-F.
Patients with severe and moderate depression symptoms have increased
mortality risks. (Figurel)

Figure 1.
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Conclusion: Depression trajectories varied between sex and within sex.
The risk of severe symptoms in women is doubled that in men.
Recognition of different profiles of depression symptoms is necessary
for prevention and for better care provision.

Trial registration number: N/A

AS26-023

SEX DIFFERENCES IN PREVALENCE OF POST-
STROKE DEPRESSION

L. Dong', B. Sanchez?, E. Stulberg', L. Morgenstern3

and L. Lisabeth'

'"University of Michigan School of Public Health, Epidemiology, Ann
Arbor, USA; ZUniversity of Michigan School of Public Health, Biostatistics,
Ann Arbor, USA; *University of Michigan Medical School, Neurology, Ann
Arbor, USA

Background and Aims: Evidence for sex differences in post-stroke
depression (PSD) from population-based studies is lacking. This study
investigated the sex differences in the prevalence of PSD at 90 days
after first-ever stroke.

Method: The study sample consisted of 613 first-ever stroke cases iden-
tified from the Brain Attack Surveillance in Corpus Christi Project from
2011 to 2015, a population-based stroke surveillance study in south
Texas, United States. PSD was assessed by the Patient Health
Questionnaire-8, and pre-stroke depression was based on self-report.
Logistic regression with inverse probability weighting and multiple impu-
tation was used to examine the association between sex and PSD and
whether this association was modified by pre-stroke depression.
Results: Prevalence of PSD at 90 days was 24.6% for men (95%
Confidence Interval [Cl]=19.6%-29.7%), and 29.2% for women (95%
Cl=23.9%-34.6%). The age-adjusted odds ratio (OR) of PSD comparing
women to men was [.34 (95% Cl=0.92-1.94), but was attenuated after
adjustment for pre-stroke depression (OR=0.93, 95% Cl=0.62-1.38).
Results suggested effect modification of the association between sex and
PSD by pre-stroke depression (Table ).

Conclusion: Overall, women have a higher prevalence of PSD at 90 days
than men. Elevated odds of PSD in women compared with men were
present in those with a past history of depression, whereas among those
on antidepressants at stroke onset women were protected from PSD
compared with men.

Trial registration number: N/A

AS26-014

DO WOMEN RECEIVE EQUIVALENT ACUTE
STROKE CARE TO MEN? A NATIONAL STROKE
REGISTRY STUDY

G. Dunn', B. Brayz, M. jamesz, A. Hoffman', L. Paley',

K. Stanley', V. McCurran', M. Kavanagh', A. Rudd*; On behalf of
the SSNAP Collaboration

'Royal College of Physicians, Cqid, London, United Kingdom; 2University
College London, Farr Institute of Health Informatics Research, London,
United Kingdom; *Royal Devon and Exeter NHS Foundation Trust, Royal
Devon and Exeter NHS Foundation Trust, Exeter; United Kingdom;
4King's College London, Division of Health and Social Care Research,
London, United Kingdom

Background and Aims: Analysis of a national register of stroke was
undertaken to determine whether quality of care differs by gender.
Method: 12 quality measures (representative of whole stroke pathway)
were analysed using 2016/17 Sentinel Stroke National Audit Programme
(SSNAP) data, a national quality register for England, Wales and
Northern Ireland. Adjustment was made for age, stroke onset while in-
patient, stroke type, modified Rankin Scale score, hypertension, atrial-
fibrillation (AF), diabetes, previous stroke/TIA and NIHSS-on-admission.
Results: Using data for 83,484 patients between April 2016-March 2017
admitted to hospital with acute stroke, small differences were identified
for whether patient attended a stroke unit within 4hrs (adjusted odds
ratio 1.04, 95% Cl 1.01-1.07), swallow screen within 4hrs (aOR 1.05, CI
1.01-1.10), received Early Supported Discharge (aOR .05, CI 1.01-1.08).
More marked differences were present for receiving thrombolysis (2OR
1.10, CI 1.05-1.15), door-to-needle time within 60min (aOR 1.15, CI
1.05-1.25), physiotherapy within 72hrs (aOR I.11, CI 1.03-1.19).

No evidence of differences in care by gender were found for brain scan-
ning within | hour, admitted on an anticoagulant if in AF, seen by stroke
nurse within 24hrs, assessed by occupational therapist within 72hrs, swal-
low assessment within 72hrs, seen by speech and language therapist
within 72hrs.

Conclusion: Many aspects of care did not show differences between
genders, however small differences were identified for the management
of thrombolysis and access to physiotherapy. It is unclear why such differ-
ences might exist and care quality should be monitored to ensure that
inequalities are identified and overcome. The possibility of incomplete
adjustment for confounding requires further exploration.

Trial registration number: N/A
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AS26-016

SEX DIFFERENCES IN THE OUTCOMES AFTER
MECHANICAL THROMBECTOMY AND
THROMBOLYSIS - META-ANALYSIS BY THE
STROKE IN WOMEN GUIDELINE MODULE

C. Kremer', J. Dawson?, S. Lorenzano®, A. Lal*, Y. Bejots,

C. Epple®, M.L. Mono’, V. Caso? Stroke in Women

Guideline Module

'Skane University Hospital- Department of Clinical Sciences Lund
University, Neurology, Malmo, Sweden; 2Cardiovascular Medical Science-
University of Glasgow, Neurology, Glasgow, United Kingdom; 3Sapienza
University of Rome, Neurology and Psychiatry, Rome, Italy; 4European
Stroke Organization, Neurology, Basel, Switzerland; 5University Hospital
Dijon- University of Burgundy, Neurology, Dijon, France; *Hospital
Frankfurt Héchst, Neurology, Frankfurt, Germany; “Triemli Hospital
Zuerich, Neurology, Zuerich, Switzerland; 8Santa Maria Misericordia
Hospital- University of Perugia, Stroke Unit, Perugia, Italy

Background and Aims: Whether outcome of stroke patients treated
with [V thrombolysis or mechanical thrombectomy may differ between
women and men aged > 80 year is unknown.

Method: A systematic review and meta-analysis involving 4 databases of
the effect of thrombectomy and thrombolysis in men and women is being
conducted. We assessed whether functional outcome (mRS) at 90 days,
mortality and symptomatic intracranial haemorrhage (sICH) differed
between men and women, specifically in those >80 years.

Results: The preliminary results indicate no significant differences in the
effect of mechanical thrombectomy on revascularization, mortality, and
sICH in women and men. Intraarterial thrombolysis also showed no sig-
nificant difference in mRS 4/5 between women and men. Meta-analyses of
IV thrombolysis showed a significant decrease in good outcomes in
women compared to men, Odds Ratio (OR) 0.89, 95% Cl 0.81-0.97;
p=0.01 (9 studies, involving 8,666 patients); no significant differences
in mortality, OR 0.93, 95% CI 0.82-1.05 (7 studies involving 13,742
patients) and ICH between women and men (OR 0.69, 95% CI 0.69-
1.08) (9 studies involving 10,462 patients). There was no significant dif-
ference in mRS 2 or less between women and men aged 80 and higher
with IV thrombolysis.

Conclusion: In this preliminary analysis we saw no difference between
men and women aged >80 years following thrombectomy, while there
was no difference in outcome for thrombolysis. Analysis of all eligible
studies will be completed by ESOC 2018.

Trial registration number: N/A

AS07-075

ENDOVASCULAR THERAPY AND GENDER
DISPARITIES IN STROKE OUTCOMES

C.M. Barreira', M. Bouslama', A.R. AI-Bayati', D.C. Haussen',
J.A. Grossberg', S.R. Belagaje', N.A. Bianchi', M.R. Frankel' and
R.G. Nogueira'

'Grady Memorial Hospital- Emory University School of Medicine, Marcus
Stroke Center- Department of Neurology, Atlanta, USA

Background and Aims: The burden of ischemic stroke for women is
considerable: women live longer, may experience more strokes and may
benefit less from specific therapies as compared to men. A few studies
highlight the importance of gender peculiarities towards cerebrovascular
pathologies and suggest women might benefit less from AIS
thrombectomy.

Method: We reviewed our prospectively collected endovascular data-
base at a tertiary care academic institution, between Sep 2010-Oct 2017.
All patients that underwent endovascular therapy for large vessel occlu-
sion were included and grouped by gender. Baseline, procedural, and
radiological characteristics, as well as outcome variables were compared.
Results: We found 1364 patients qualified for the study, of which 636
(46.6%) were female. Women were older (67.4+ 154 vs 62.5413.8,
p <0.001), had less dyslipidemia (31.4% vs 40.2% p = <0.001), less fre-
quent smokers (14.6% vs 23.6%, p=<0.001), but with higher rates of
atrial fibrillation (38.8% vs 31.3%, p =0.02). Other baseline character-
istics including NIHSS, ASPECTS, LKN-puncture times and procedural
parameters were similar. Both groups had similar rates of successful
reperfusion (mTICI 2b-3) (89.4 vs 92.4%, p=0.07), parenchymal hema-
tomas (9 vs 9.7%, p=0.69), 90-day good outcomes (mRS 0-2) (46.9 vs
43.9%, p=0.32) and mortality (23.9% vs 25.4%, p = 0.53). After adjusting
for potential confounders, gender had no influence on good outcome.
However, gender was an independent predictor of mortality: (Male, OR
1.39, Cl 1.04-1.85, p=0.024).

Conclusion: Our study shows that despite common belief and unique
baseline characteristics, Women with LVO undergoing thrombectomy
have lower mortality rates as compared to men.

Trial registration number: N/A

AS26-011

SEX-RELATED DIFFERENCES IN CLINICAL
CHARACTERISTICS, TREATMENT AND
OUTCOMES IN PATIENTS WITH ATRIAL
FIBRILLATION AND SECONDARY STROKE
PREVENTION WITH NOACS: RESULTS FROM
THE RAF-NOACS STUDY

M.G. Mosconi', V. Caso', M. Paciaroni'; RAF-NOACs Study
Investigators

'Santa Maria della Misericordia Hospital- Perugia, Stroke Unit and
Cardivascular Medicine Department, Perugia, Italy

Background and Aims: Less than 40% of the NOAC (Non—Vitamin-K
Oral Anticoagulants) RCT populations were females. The aim of this
study was to evaluate sex-differences in clinical characteristics, outcome
(recurrence of ischaemic event, haemorrhagic complications, disability)
and timing of anticoagulation with NOACs in secondary
stroke prevention.

Method: Data were collected from the “Early Recurrence and Major
Bleeding in Patients With Acute Ischemic Stroke and Atrial Fibrillation
Treated With NOACs (RAF-NOACs) Study”, a prospective observation-
al multicenter study that evaluated the rates of early recurrence, major
bleeding and their timing, with a 90-days follow-up, in patients with acute
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ischemic stroke and AF who received NOAC:s for secondary prevention.
Disability was measured by mRS.

Results: Out of 1,165 patients enrolled, 622 were females (53.39%),
older (mean age 77.64+9.11 vs 7320+ 10.32, p<0.001) compared to
males. No significant difference was observed in treatment before index
stroke (antiplatelet 38.26% vs 41.44%, anticoagulant 20.6% vs 22.65%,
p =ns). Females had more severe stroke at onset (mean NIHSS 8.11
+6.34 vs 7.13£5.97, p<0.008). There was no differences in NOAC
timing (mean 12.17 £ 12.12 days vs 12.64 & 13.51 days, p = ns). No differ-
ences in all specified outcomes were observed (ischaemic outcome,
2.25% vs 3.13% p =ns; haemorragic outcome 2.09% vs 2.58%, p =ns;
disability (3.70% vs 3.68%, p=ns; combined endpoint, 4.18% vs
5.52% p =ns).

Conclusion: We did not observe sex-differences in our population
regarding timing of NOAC treatments and outcomes after stroke

Trial registration number: N/A

AS26-001

SEX DIFFERENCES IN INTRACRANIAL AND
EXTRACRANIAL ATHEROSCLEROSIS IN
PATIENTS WITH ACUTE ISCHAEMIC STROKE

S. Voigt', H.J.A. van Os', M.A.A. van Walderveen?, I.C. van der
Schaaf®, L.J. Kappelle*, A. Broersen?, B.K. Velthuis®, PA. de
jong3, R. Kockelkoren?, A. Algras, M.J.H. Wermer'; For the
Dust Study Group

'LUMC, Neurology, Leiden, The Netherlands; ZLUMC, Radiology, Leiden,
The Netherlands; 3UMC Utrecht, Radiology, Utrecht, The Netherlands;
*UMC Utrecht, Neurology, Utrecht, The Netherlands; >UMC Utrecht,
Cardiovascular Epidemiology, Utrecht, The Netherlands

Background and Aims: To investigate sex differences in presence and
location of atherosclerosis in a large population of acute ischaemic
stroke patients.

Method: Participants were included from the Dutch acute Stroke study
(DUST), a large prospective multicentre cohort study. All patients
received CT/CT-angiography within 9 hours of stroke onset. We assessed
any sign of atherosclerosis in the intra- and extracranial circulation and
measured intracranial atherosclerosis burden by quantifying intracranial
internal carotid artery (ICA) calcifications to obtain calcium volumes.
Relative risks between women and men were calculated with Poisson
regression analysis adjusted (aRR) for potential confounders including
age, hypertension, hyperlipidemia, diabetes, smoking and alcohol use.
Results: We included 1397 patients with a mean age of 67 years, 600
(43%) were women. Any sign of atherosclerosis in intracranial vessel
segments was found as frequently in women as in men (71% versus
72%, aRR 0.95; 95%Cl 0.89-1.01). Also, intracranial ICA calcium
volume did not differ between women and men (median volume 124
mm?, IQR 35.5-304.5 in women and |12 mm®, IQR 33.0-276.5 in men,
tertile largest volume 37% in women and 33% in men, aRR 1.00; 95% CI
0.95-1.05). Extracranial atherosclerosis was less common in women than
in men (74% vs 81%, aRR 0.86; 95%CIl 0.81-0.92).

Conclusion: In patients with acute ischemic stroke the prevalence of
intracranial atherosclerosis does not differ between women and men,
while extracranial atherosclerosis is less often present in women com-
pared with men.

Trial registration number: N/A

AS26-018

DIFFERENCES BETWEEN MEN AND WOMEN
WITH ISCHEMIC STROKE WITH AND
WITHOUT PRE-STROKE DEMENTIA

E. Zupanic', S. Garcia-Ptacek', I Kireholtz, D. Religa',

M. Kramberger®, B. Norrving®, M. Eriksdotter' and

M. von Euler®

'Karolinska Institutet, Department of Neurobiology- Care Sciences and
Society- Center for Alzheimer Research, Huddinge, Sweden; %Jénképing
University, Institute of Gerontology- School of Health and Welfare- Aging
Research Network-Jénkaping, Jénképing, Sweden; *University Medical
Centre- Ljubljana, Department of Neurology, Ljubljana, Slovenia; “Lund
University, Skane University Hospital- Department of Clinical Sciences
Lund, Lund, Sweden; *Karolinska Institut, Medicine Solna and Clinical
Science and Education- Sodersjukhuset, Stockholm, Sweden

Background and Aims: To compare reperfusion treatment and out-
comes in men and women with dementia and acute ischemic stroke (AIS)
to non-dementia stroke controls.

Method: Patients with dementia who suffered AIS 2010-2014 (n= 1356)
were compared with matched non-dementia subjects (n = 6755) in this lon-
gitudinal cohort study using data from the Swedish Dementia and Stroke
Registries. Reperfusion treatment, death at one year, and living conditions
and modified Rankin Scale score (mRS) at three months were compared and
odds ratios (ORs) calculated using logistic and ordinal logistic regressions.
Results: 764 women and 592 men with dementia and 3838 women and
2917 men without pre-stroke dementia were included. There were no
differences in level of consciousness at arrival or reperfusion rate in men
and women with or without dementia. Of those surviving hospitalization,
more women with pre-stroke dementia had a poor outcome, had insti-
tutional care or home help (p < 0.001). When adjusting for age, demen-
tia, and stroke severity (determined by level of consciousness) OR was
higher for women for mRS 3-6 at 3 months (OR 1.60, 95%CI 1.42-1.81)
and assisted living (OR 1.30, 95%ClI 1.15-1.47) but lower for death | year
post-stroke (OR 0.876, 95%Cl 0.78-0.98). For death | year post-stroke
there was no difference between men and women if dementia was not
included in the analysis while higher level of assisted living and poor
functional level remained in women in this partially-adjusted analysis.
Conclusion: Women both with and without pre-stroke dementia have a
higher level of assisted living and poorer functional outcomes at three
months after acute ischemis stroke.

Trial registration number: N/A

AS26-022

GENDER DIFFERENCES IN POST-STROKE
DEPRESSION: A LONGITUDINAL ANALYSIS

K. Werheid'?, S. Ladwig? and M. Volz'
"Humboldt University, Department of Psychology, Berlin, Germany;
2Ernst von Bergmann Hospital, Neurology, Potsdam, Germany

Background and Aims: Depression affects affects one in three patients
with cerebral stroke. Whereas the risk of depressive disorders in the
general population is known to be higher in females, research is divided
regarding a gender-specific risk of post-stroke depressio (PSD). Most stud-
ies are cross-sectional, and do not consider possible gender differences in
depression onset. The present study used a longitudinal design to examine
possible gender differences in depression risk at different time points.

Method: Participants (N = 174) were recruited in two inpatient rehabil-
itation centres and assessed for depression seven weeks (baseline inter-
view), 8 and |5 months (follow-ups) after stroke. In addition to the clin-
ical interview, established risk factors such as stroke severity, ADL,
cognitive status, premorbid depression and social support were assessed.
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Regression analyses were conducted, which allows to control for baseline
differences of other known risk factors of depression.

Results: Depressive disorders were during inpatient rehabilitation more
frequent in women (48.2%) than in men (28.3%). However, gender differ-
ences disappeared in the follow-up examinations. Independent of gender,
the severity of depressive symptoms was associated with low ADL func-
tions and low social support.

Conclusion: Our analyses support previous studies reporting an equal
prevalence of PSD for male and female patients within the first 15 months
after stroke, and an association with the same risk factors. However, our
longitudinal analyses provided evidence for different time patterns in the
emergence of PSD, with an initially higher prevalence in females that
evens out within the first 15 months after stroke.

Trial registration number: N/A

Scientific Communications -Risk Factors in Stroke
AS18-031

IMPORTANCE OF BLOOD PRESSURE
VARIABILITY FOR THE EFFECT OF
VALSARTAN VERSUS AMLODIPINE ON
CARDIOVASCULAR EVENTS AND DEATH

M.H. Mehlum'?, K. Liestgl®, S.E. Kjeldsen®*>, S. Julius®,

T.A. Hua®, PM. Rothwell’, G. Mancia®, G. Parati’, M.A. Weber'®
and E. Berge"

'Oslo University Hospital, Department of Geriatric Medicine, Oslo,
Norway; 2Institute of Clinical Medicine, University of Oslo, Oslo,
Norway; *University of Oslo, Department of Informatics, Oslo, Norway;
*Oslo University Hospital, Department of Cardiology, Oslo, Norway;
*University of Michigan, Division of Cardiovascular Medicine, Ann Arbor-
Michigan, USA; ®Novartis Pharmaceuticals Corporation, East Hanover,
New Jersey, USA; ’Stroke Prevention Research Unit, Nuffield
Department of Clinical Neuroscience- University of Oxford, Oxford,
United Kingdom; 8University of Milano-Bicocca, St Gerardo Hospital,
Monza, Italy; Istituto Auxologico ltaliano, Department of
Cardiovascular- Neural and Metabolic Sciences- S. Luca Hospital- IRCCS-
Department of Medicine and Surgery- University of Milano-Bicocca,
Milan, ltaly; '%State University of New York- Downstate College of
Medicine, Department of Cardiovascular Medicine, New York, USA

Background and Aims: Blood pressure variability is associated with
increased cardiovascular risk, and drug classes affect blood pressure var-
iability differently. We used data from the VALUE trial to study the effects
of valsartan vs. amlodipine on visit-to-visit systolic blood pressure vari-
ability and risk of cardiovascular events and death.

Method: The VALUE trial was a randomised-controlled trial of valsartan
vs. amlodipine in hypertensive patients at high cardiovascular risk. Target
blood pressure was 140/90 mmHg, and mean follow-up time was 4.2
years. Blood pressure was measured three times at each visit, monthly
during the first 6 months and thereafter every 6 months. Visit-to-visit
blood pressure variability was expressed as the standard deviation (SD)
of mean blood pressures from all visits. We used Cox regression to
assess the treatment effect on risk of cardiovascular events and death,
adjusted for mean blood pressure and blood pressure variability.
Results: 15.245 patients were included. Mean baseline blood pressure
was around 154/88 mmHg in both groups. During follow-up, mean sys-
tolic blood pressure was around 2.0 mmHg higher, and mean systolic
blood pressure variability was also higher in the valsartan group (mean
difference in SD 1.46, 95 % CI 1.28-1.63). Analyses of effects on cardio-
vascular events and death will be presented at the conference.
Conclusion: The VALUE trial offers a unique opportunity to compare
directly the effects of angiotensin receptor blockers vs. calcium channel
blockers on cardiovascular events and death, adjusted for differences in
mean blood pressure and blood pressure variability.

Trial registration number: N/A

AS15-032

STROKE INCIDENCE AND RISK FACTORS
OVER 44-YEARS - THE PROSPECTIVE
POPULATION STUDY OF WOMEN

IN GOTHENBURG

A. Blomstrand', V. Sundh', C. Blomstrand? and C. Bj('irkelundI
"Institute of Medicine/The Sahlgrenska Academy at University of
Gothenburg, Department of Public Health and Community Medicine/
Primary Health Care, Gothenburg, Sweden; Institute of Neuroscience
and Physiology/The Sahlgenska Academy at University of Gothenburg,
Section of Clinical Neuroscience/Neurology, Gothenburg, Sweden

Background and Aims: The Population Study of VWomen started 1968-
69, is a unique long-term study with few participants lost to follow-up.
Our aim was to study incidence of first-ever stroke during 44-years and
associations with risk factors.

Method: Incidence for total stroke (TS) and specified subtypes, ischemic
(IS), haemorrhagic (HS) fatal stroke (FS), was calculated. Smoking, BMI,
WHR, blood pressure, preeclampsia, lipids, physical inactivity, perceived
stress, socioeconomic factors, low education were baseline risk factors.
Survival time free from stroke was calculated for diabetes, myocardial
infarction, atrial fibrillation and hypertension.

Results: Of the 1460 women 337 (23%) suffered from first ever stroke.
The distribution was: 262 (78%) IS, 39(12%) HS, 36 (10%) non-specified;
66 (20%) were fatal (FS). In multivariate analysis systolic pressure, grade 3
(>180 mmgHg) was significantly associated with HS, FS and TS. Grade 2
(>160-179 mmHg) was associated with IS and TS. For IS, BMI < 18 (OR
2.42 Cl 0.99-5.96), WHR >0.80 (ORI.78 CI 1.25—2.54), triglycerides
(OR 1.14 CI 1.04-1.25), low physical activity (OR 1.40 CI 1.02-1.92) and
low education (OR 1.49 CI1.10-2.01), showed association. HS was asso-
ciated with BMI<18 (OR3.88 ClI 0.93-16.29). TS was associated with
BMI < 18 (OR2.40 CI1.23-4.70), WHR>0.80 (ORI.76 CI |.28-2.43),
physical inactivity (OR1.45 CII.10-1.90), triglycerides (ORI.I1 CI1.01-
1.23), low education (ORI.32 CI1.02-1.70) and smoking (ORI.28
Cl1.01-1.62). FS was associated with WHR>0.80 (OR 3.50 CI1.90-
6.47) and smoking (OR2.27 Cl1.35-3.81).

Conclusion: Systolic hypertension, WHR >0.80, triglycerides and low
education were most significant risk factors while history of preeclampsia
only showed borderline significance.

Trial registration number: N/A

AS09-043

BLOOD PRESSURE TRAITS DIFFERENTIALLY
AFFECT RISK OF DIFFERENT ISCHAEMIC
STROKE SUBTYPES

D. Gill'
"Imperial College London, Epidemiology and Biostatistics, London,
United Kingdom

Background and Aims: Although blood pressure is an established risk
factor for ischaemic stroke, its effect on different disease subtypes is not
known. Observational studies in this area are limited by confounding, and
randomized controlled trials are often unfeasible. Such limitations can be
overcome using Mendelian randomization (MR), which employs genetic
variants as proxies for the effect of different blood pressure traits. The
aim of this study was to use MR to measure the causal effect of systolic,
diastolic and pulse pressure of risk of different ischaemic stroke subtypes.
Method: A two-sample MR approach was used. Instruments and genetic
association estimates for blood pressure taken from a genetic association
study in over one million people of European ancestry. Genetic
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association estimates for ischaemic stroke subtypes were taken from a
genetic association study of approximately 16,851 stroke cases and
32,473 controls. Appropriate statistical sensitivity analyses were used
to explore and adjust for any pleiotropic effect of the genetic variants
on risk of stroke risk through pathways independent of blood pressure.
Results: For risk of large artery stroke and small vessel stroke, MR
evidence supported a causal effect of systolic, diastolic and pulse pres-
sure. This was greater in magnitude than that observed for coronary
artery disease. In contrast, no causal effect on risk of cardio-embolic
stroke was identified for any blood pressure trait.

Conclusion: Blood pressure traits have a causal effect on the large
artery and small vessel subtypes of ischaemic stroke and should be tar-
geted in these diseases.

Trial registration number: N/A

AS30-011

SELECTIVE SEROTONIN REUPTAKE
INHIBITORS AND RISK OF INTRACEREBRAL
HAEMORRHAGE

M. [ensen', o. Ziff', G. Banerjee', G. Ambler? and D. Wer'r'ingI
'"University College London- Institute of Neurology, Department of
Brain Repair and Rehabilitation, London, United Kingdom; ZUniversity
College London, Department of Statistical Science, London,

United Kingdom

Background and Aims: Selective serotonin reuptake inhibitor (SSRI)
prescriptions are increasing yet recent observational studies have sug-
gested increased risk of intracerebral haemorrhage (ICH). We sought to
clarify the impact of SSRI on ICH, accounting for study methodology and
prescription biases.

Method: Using a comprehensive search of Medline, Embase, the
Cochrane Library, reference lists and ongoing studies from 1960 to
December 2017, we systematically reviewed studies comparing SSRI
with control (placebo or no treatment). First-ever ICH and recurrent
ICH were meta-analysed using a random-effects model and the review
was  prospectively registered (PROSPERO: CRD42017084513).
Unadjusted and adjusted data were pooled and study quality was assessed
with the RoBANS checklist.

Results: 26 observational studies, but no randomised trials, were avail-
able for meta-analysis, consisting of a combined total of 5,736,694
patient-years of follow-up. Those treated with SSRI were more likely
to have depression (p <0.001), be female (p=0.05), and have greater
use of non-steroidal anti-inflammatory drugs (p =0.04). Compared to
control, SSRI were significantly associated with first-ever ICH (RR .29,
95% Cl 1.14-1.46); however, in survivors of ICH there was no association
between SSRI and recurrence (0.95, 0.83-1.09). Meta-regression con-
firmed that studies with higher risk of bias were more likely to report
an association of SSRI and ICH (p =0.006).

Conclusion: SSRI are associated with increased risk of first-ever ICH,
but not with recurrent ICH. These findings, based solely on observational
data, should be taken with caution due to fundamental differences in
patients receiving treatment. To avoid prescription biases, future rando-
mised trials are crucial to accurately estimate the risk of ICH with SSRI.
Trial registration number: N/A

AS14-053

POPULATION-BASED STUDY OF PREVALENCE
AND PROGNOSTIC VALUE OF NOCTURNAL
BP DIPPING PATTERNS IN TIA/

STROKE SUBTYPES

M. Kubiak', N. Lovett', R. Wharton' and P.M. Rothwell for the
Oxford Vascular Study'

'Centre for Prevention of Stroke and Dementia, Nuffield Department of
Clinical Neuroscience, Oxford, United Kingdom

Background and Aims: In previous studies of hypertensive popula-
tions, diminished nocturnal SBP fall (non-dipping) was associated with
increased risk of cardiovascular events. However, it is unclear whether
abnormal diurnal BP pattern predicts recurrent events after TIA/ischae-
mic stroke and whether any prognostic value differs according to aetio-
logical subtype.

Method: In a population-based incidence cohort (Oxford Vascular
Study), consecutive patients with TIA or non-disabling stroke had 24-
hour ambulatory BP-monitoring (ABPM) at one-month follow-up after
treatment of any initial hypertension. Dipping pattern was classified in
relation to mean nighttime vs daytime SBP according to standard defini-
tions (reverse dipping <0% fall; non-dipping >0% but <10%; dipping
>10% but <20%; extreme dipping >20% fall). Dipping pattern was relat-
ed to risk of recurrent stroke on follow-up, stratified by TOAST subtype
of the initial event after adjustment for age and sex.

Results: Among 1035 patients (mean/SD age 68.67/12.74) with ABPM,
139 (13.6%) were reverse dippers, 335 (32.8%) non-dippers, 416 (40.7%)
dippers and 131 (12.8%) extreme dippers. Compared to normal dippers,
reverse dippers had an increased risk of recurrent stroke after lacunar
TIA/stroke (n=106, HR=5.31, 95%CI:1.33-21.1, p=0.02) but not
(Pinteraction<0.01) after other subtypes (HR=0.50, 95%CIl:0.20-1.22,
p = 0.13). Extreme dipping was not predictive of stroke in any aetiological
subtype, but was associated with increased mortality after cardioembolic
events (n= 133, HR=5.73, 1.72-19.1, p=0.005).



60

European Stroke Journal 3(1S)

Conclusion: The prognostic significance of BP-dipping patterns may
depend on the aetiological subtype of TIA/stroke and research in more
general hypertension populations may not be generalisable.

Trial registration number: N/A

AS23-009

CAUSAL IMPACT OF TYPE 2 DIABETES ON
CEREBRAL SMALL VESSEL DISEASE: A
MENDELIAN RANDOMIZATION ANALYSIS

jﬂ', L.R. jacobsz, M. Liu', H. Markus® and M. Traylor3
'Department of Neurology - West China Hospital, Neurology, Chengdu,
China; 2Population Health Sciences- Sigmund-Freud-StraBe, German
Center for Neurodegenerative diseases, Bonn, Germany; *University of
Cambridge- Cambridge Biomedical Campus, Department of Clinical
Neurosciences, Cambridge, United Kingdom

Background and Aims: The relationship between Type 2 diabetes
(T2D) and Cerebral Small Vessel Disease (CSVD) was unclear. We
aimed to examine the causal effect of T2D, fasting glucose levels and
higher insulin resistance on CSVD using Mendelian randomization (MR).
Method: Five CSVD phenotypes were studied; two were clinical out-
comes associated with CSVD (lacunar stroke:N =2191/27297 and intra-
cerebral haemorrhage:N =2254/8195 (ICH; deep and lobar)), while
three were radiological markers of CSVD(white matter hyperintensities
(WMH): N =8429, fractional anisotropy (FA): N =8357, and mean dif-
fusivity (MD): N =8357). We applied two complementary analyses to
evaluate the association of T2D with CSVD. First, we used summarized
data from genome-wide association study to calculate the effects of T2D-
related SNPs on CSVD with inverse-variance weighted and weighted
median approaches. Secondly, we performed a genetic risk score
approach to test the effects of T2D-associated variants on WMH, FA
and MD using individual level data in UK Biobank.

Results: T2D was associated with higher risk of lacunar stroke (odds
ratio[OR],1.15; 95% confidence interval[CI],I.04-1.28;P =0.007) and
lower mean FA(OR,0.78;95%Cl,0.66—0.92;P =0.004), but not WMH
volume  (OR,1.01;95%Cl,0.97-1.04;P =0.626), higher mean MD
(OR,1.04;95%Cl,0.89-1.23;P =0.612), ICH(OR,1.07;95%Cl,0.95-1.20;
P=0.269), lobar ICH(OR,I.07;95%Cl,0.89-1.28;P =0.466), or deep
ICH(OR, 1.16;95%Cl,0.99-1.36;P = 0.074). Weighted median and penal-
ized median weighted analysis showed similar effect estimates of T2D
on lacunar stroke and FA, but with wider Cls, meaning they were not
significant. The genetic score on individual level data was significantly
associated with FA (OR, 0.63;95%CIl,0.45-0.89;P = 0.008) after adjusting
potential confounders. Genetically predicted fasting glucose and insulin
was not associated with any type of CSVD.

Conclusion: Our MR study provides evidence that T2D may be causally
associated with CSVD, in particular with lacunar stroke and FA.

Trial registration number: N/A

AS18-035

THE BARCELONA-ASYMPTOMATIC
INTRACRANIAL ATHEROSCLEROSIS (ASIA)
STUDY: INTRACRANIAL ATHEROSCLEROSIS
AS PREDICTOR OF LONG-TERM

VASCULAR EVENTS

E. LéEeZ-Cancio', A. Planas-Ballvé?, L. Martin?, M. Hernandez-
Pérez?, T. Canento’, A.M. Crespo", L. Dorado?, M. Alzamora®,
P. Toran®, J.F. Arenillas’, M. Millan® and A. Davalos®

IHospital Universitario Central de Asturias, Neurology, Asturias, Spain;
2Hospital Universitari Germans Trias i Pujol- Badalona, Neurology,
Barcelona, Spain; *Hospital de Manresa, Neurology, Manresa, Spain;
4Hospitall del Mar, Neurology, Barcelona, Spain; ®ABS Riu Nord-Riu Sud-

Santa Coloma de Gramenet, Primary Care, Barcelona, Spain; ®USR
Metropolitana Nord, Primary Care, Barcelona, Spain; 7Hospital
Universitario Valladolid, Neurology, Valladolid, Spain; 8Hospital
Universitari Germans Trias i Pujol, Neurology, Barcelona, Spain

Background and Aims: Symptomatic intracranial atherosclerosis is
associated with a high risk of stroke recurrence and other vascular
events. We aimed to study the prognosis impact of intracranial athero-
sclerosis (ICAS) from its asymptomatic stage

Method: Barcelona-Asymptomatic Intracranial Atherosclerosis (AslA)
Study is a population-based study that included a random sample of
933 Caucasian subjects (mean age 66 years, 64% males) with a moder-
ate-high vascular risk (REGICOR>5) and without history of stroke or
coronary disease. Carotid and intracranial atherosclerosis were screened
by color-coded duplex ultrasound, being moderate-severe stenosis con-
firmed by magnetic resonance imaging. Subjects were prospectively fol-
lowed-up to assess the incidence of vascular events (stroke, acute coro-
nary syndrome and/or vascular death).

Results: At baseline, 80 of the 933 subjects had asymptomatic ICAS
(8.6%) of whom 31 (3.3%) had moderate-severe stenosis. After 7.16
years [6.91-7.75] of follow-up, there were 51 strokes