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Results : From March to August 2021, the STARS was assessed in 334 patients. On vascular imaging, a LVO was detected in 9.3% of the overall population and 20.8% of ischemic strokes.

The area under the ROC for STARS and National Institute of Health Stroke Scale score at entrance were 0.821 (95% CI 0.75 to 0.89) and 0.905 (95% CI 0.86 to 0.94), respectively. A STARS of 7 or higher demonstrated sensitivity = 61%, specificity = 85% with an accuracy = 84%.

Conclusion :

The validation interim study confirms STARS, as an accurate telephone-based scale for prehospital LVO identification. The prospective study is still underway to assess the performance of STARS in a larger cohort.

Keywords : telephone score, prehospital stroke scale, triage, emergency medical service, large vessel occlusion, endovascular treatment, thrombectomy

INTRODUCTION :

Stroke represents a major cause of death and disability in adults worldwide [START_REF] Feigin | Global, regional, and national burden of neurological disorders, 1990-2016: a systematic analysis for the Global Burden of Disease Study 2016[END_REF] . Apart from its effects on individual patients, stroke results in societal costs associated with rehabilitation, longterm care, and loss of workforce members 2 . About 85% of all strokes are ischemic strokes and 20% to 35% of these ischemic strokes are due to a large vessel occlusion (LVO) with higher mortality and disability [START_REF] Waqas | Large Vessel Occlusion in Acute Ischemic Stroke Patients: A Dual-Center Estimate Based on a Broad Definition of Occlusion Site[END_REF][START_REF] Duloquin | Incidence of Acute Ischemic Stroke With Visible Arterial Occlusion[END_REF][START_REF] Rennert | Natural History, and Clinical Presentation of Large Vessel Ischemic Stroke[END_REF] . The beneficial effects of combined endovascular treatment (EVT) and intravenous thrombolysis (IVT) have been robustly proven in patients with LVO strokes [START_REF] Saver | Time to Treatment With Endovascular Thrombectomy and Outcomes From Ischemic Stroke: A Meta-analysis[END_REF][START_REF] Goyal | Endovascular thrombectomy after large-vessel ischaemic stroke: a meta-analysis of individual patient data from five randomised trials[END_REF] . The improvement of functional outcome is timely restricted, and the effect is driven by the delay between stroke onset and revascularization [START_REF] Badhiwala | Endovascular Thrombectomy for Acute Ischemic Stroke: A Meta-analysis[END_REF] .

In clinical practice, patients with suspected stroke are often transported to the nearest hospital (primary stroke centre; PSC or a telestroke centre; TSC), where they will receive a diagnostic work-up and faster IVT administration. In case of LVO, patients are secondary transferred to a stroke centre capable of providing EVT (comprehensive stroke centre; CSC). This paradigm is called drip and ship model (DS). These interhospital transfers are maybe associated with treatment delay and a significantly lower chance of good outcome after EVT [START_REF]Prehospital Triage Strategies for the Transportation of Suspected Stroke Patients in the United States[END_REF] . The alternative model, called mothership (MS), consists of bypassing PSC and transferring directly to the CSC. This second model is associated with faster EVT but with a risk to delay the IVT for non LVO strokes [START_REF] Yang | Direct Intra-arterial thrombectomy in order to Revascularize AIS patients with large vessel occlusion Efficiently in Chinese Tertiary hospitals: A Multicenter randomized clinical Trial (DIRECT-MT)-Protocol[END_REF][START_REF] Mueller-Kronast | Systematic Evaluation of Patients Treated With Neurothrombectomy Devices for Acute Ischemic Stroke | Stroke[END_REF] .

What is the best strategy between drip and ship and mothership? In 2021, the question remains unanswered. In USA, the mothership approach is recommended if bypassing a PSC to go to a CSC leads to an additional travel time of less than 15 minutes 12 while in Europe, this time is longer and reach to 30-45 min [START_REF] Turc | European Stroke Organisation (ESO) -European Society for Minimally Invasive Neurological Therapy (ESMINT) Guidelines on Mechanical Thrombectomy in Acute Ischaemic StrokeEndorsed by Stroke Alliance for Europe (SAFE)[END_REF] . This additional time must take into account local policies and geographical conditions and cannot be the same everywhere in the world.

While LVO stroke patients would benefit from the mothership model, only less than 2% undergo EVT in daily practice [START_REF] Rai | A population-based incidence of acute large vessel occlusions and thrombectomy eligible patients indicates significant potential for growth of endovascular stroke therapy in the USA[END_REF][START_REF] Hansen | Stroke Severity and Incidence of Acute Large Vessel Occlusions in Patients with Hyper-Acute Cerebral Ischemia: Results from a Prospective Cohort Study Based on CT-Angiography (CTA)[END_REF][START_REF] Aguiar De Sousa | Access to and delivery of acute ischaemic stroke treatments: A survey of national scientific societies and stroke experts in 44 European countries[END_REF] . This low rate is partly due to delayed hospital presentation. Prehospital delays have not improved over the past two decades, despite great effort [START_REF] Pulvers | If Time Is Brain Where Is the Improvement in Prehospital Time after Stroke?[END_REF] . Therefore, the predictive power of prehospital screening tools to identify patients with suspected LVO becomes of paramount importance.

The National Institute of Health Stroke Scale (NIHSS) is time-consuming and too complicated to be used by paramedics during the prehospital phase. Several simple stroke assessment scales have been reported to identify patients with LVO. Prehospital LVO stroke identification may help to shorten delay from symptom onset to EVT thereby, avoiding time-consuming secondary transport [START_REF] Fassbender | Prehospital stroke management in the thrombectomy era[END_REF] . In 2021, there are 8 main scales for predicting LVO during the pre-hospital phase : Los Angeles Motor Scale (LAMS) [START_REF] Llanes | The Los Angeles Motor Scale (LAMS):: A new measure to characterize stroke severity in the field[END_REF] , Rapid Arterial oCclusion Evaluation (RACE) [START_REF] De La Ossa | Design and Validation of a Prehospital Stroke Scale to Predict Large Arterial Occlusion: The Rapid Arterial Occlusion Evaluation Scale[END_REF] , Cincinnati Stroke Triage Assessment Tool (C-STAT; formerly CPSSS) [START_REF] Katz | Design and validation of a prehospital scale to predict stroke severity: Cincinnati Prehospital Stroke Severity Scale[END_REF] , three-item stroke scale [START_REF] Singer | A Simple 3-Item Stroke Scale: Comparison With the National Institutes of Health Stroke Scale and Prediction of Middle Cerebral Artery Occlusion[END_REF] , vision, aphasia and neglect [START_REF] Teleb | Stroke vision, aphasia, neglect (VAN) assessment-a novel emergent large vessel occlusion screening tool: pilot study and comparison with current clinical severity indices[END_REF] , Prehospital Acute Stroke Severity (PASS) scale [START_REF] Hastrup | Prehospital Acute Stroke Severity Scale to Predict Large Artery Occlusion: Design and Comparison With Other Scales[END_REF] , gaze face-arm-speech-time (G-FAST) test [START_REF] Jan | Clinical Selection Strategies to Identify Ischemic Stroke Patients With Large Anterior Vessel Occlusion[END_REF] and Field Assessment Stroke Triage for Emergency Destination (FAST-ED) [START_REF] Lima | The Field Assessment Stroke Triage for Emergency Destination (FAST-ED): a Simple and Accurate Pre-Hospital Scale to Detect Large Vessel Occlusion Strokes[END_REF] . Mostly of these scores has been designed directly with the help of stroke cohorts and not with the targeted pre-hospital population who differs significantly from the first one. Moreover, these scores are done by paramedics on field when they arrived at patient's location. It is therefore necessary to train the paramedics several times before implementing a score to ensure its feasibility.

A strategy based on LVO prediction scale could have a strong impact on patient routage as shown in this previous model [START_REF] Schlemm | Impact of Prehospital Triage Scales to Detect Large Vessel Occlusion on Resource Utilization and Time to Treatment[END_REF] . Indeed, direct transfer of suspected LVO patients to CSCs increase the odd of better functional outcome but also the risk of overloading the emergency care of CSCs with non LVO strokes, hemorrhagic strokes and stroke mimics. In addition, scales could also miss LVOs (false negatives) and increase the delay to EVT and so a loss of chance for good functional outcome. Therefore, further prospective studies are needed to assess the accuracy of pre-hospital LVO prediction tools in a pre-hospital population, including patients with hemorrhagic strokes and stroke mimics [START_REF] Smith | Accuracy of Prediction Instruments for Diagnosing Large Vessel Occlusion in Individuals With Suspected Stroke: A Systematic Review for the 2018 Guidelines for the Early Management of Patients With Acute Ischemic Stroke[END_REF] . The potential benefit of rapid EVT for LVO patients needs to be weighed against the harm of delaying IVT in (false-positive) non-LVO patients. The harms and benefits of transportation decisions are mainly dependent on the likelihood of LVO and the geographic distribution of centres, but the optimal triage policy for suspected stroke patients is still unknown [START_REF]Prehospital Triage Strategies for the Transportation of Suspected Stroke Patients in the United States[END_REF] . Some sites have implemented these prehospital LVO scales to varying degrees as part of their emergency medical services (EMS) policy for triage decision-making. For example, LAMS is used in the federal states of Saarland, Germany, and Rhode Island as well as in Moscow, whereas the RACE Scale is used in Toledo, Ohio, Catalonia, Spain and Texas [START_REF] Alexandrov | Triage Based on Preclinical Scores-Low-Cost Strategy for Accelerating Time to Thrombectomy[END_REF] .

In France, no prehospital scale is used to help triage because all scores are on-scene evaluation and all rescue workers need to be trained. Furthermore, medical emergencies like strokes are regulated from EMS call centre (SAMU-Centre 15). We designed a simple prehospital scale for LVO stroke identification using phone-based neurological assessment and medical history available during the phone-call to EMS: Stroke Triage Alpha Rescue Scale (STARS). We aimed to validate STARS in a real life prospective study.

The study started on March 2021 and 800 patients are expected during one year. Recruitment is ongoing and an interim analysis was planned after 6 months. The study protocol was approved by our institute's committee on human research and was registered on the Health Data Hub (n°F20210204123402) in February 2021.

Study population :

All consecutive adult patients calling to SAMU-centre15 for a stroke alert within 24 hours were included. We excluded patients not regulated by the SAMU-centre 15 or hospitalized out of study area, complete regression of symptoms before the first call, patients with symptoms onset or last-know well > 24 hours and inhospital strokes.

Prehospital and inhospital data collection :

We collected phone-based prehospital data such as: age, sex, location of the patient, time and characteristics of the caller (patient itself, family, medical staff…), neurological symptoms, the date and hour of last time seen normal if onset of symptoms is unknown, the currently treatments, medical history's patient, delay from phone call to hospital arrival and type of transportation allocated. Inhospital clinical and radiological data were extracted from medical file. We collected NIHSS on arrival, brain imaging findings, presence or not of a LVO, final diagnosis, treatment delay for IVT and/or EVT. If a stroke was suspected on arrival, brain imaging was performed as in the routing procedures. Multimodal MRI or computed tomography (CT) with or without angiography was performed depending on the availability of each centre. A LVO was defined by a complete occlusion of the intracranial internal carotid 

Statistical analysis :

Patients were dichotomized into a LVO group and a noLVO group. Clinical characteristics were summarized by computing the mean ± standard deviation (SD) or median [interquartile range], and differences between the two groups were estimated by the Mann-Whitney U-test if they were continuous variables. Categorical variables were reported as proportions (%) and absolute values and compared using the Pearson χ 2 test.

The Receiver operating curve (ROC) analysis and the area under ROC (c-statistics) was calculated for NIHSS and STARS for the detection of LVO. Correlation between STARS and NIHSS scores at hospital admission was analyzed with the non-parametric Spearman coefficient. Cross tables for different cutoff values of the STARS were used to evaluate sensitivity, specificity, positive (PPV) and negative predictive values (NPV), and overall accuracy for the presence of LVO. The Youden index was used to evaluate the optimal threshold of STARS. A p < 0.05 was considered statistically significant. For statistical analysis, SPSS version 26.0 (IBM software) was used.

RESULTS :

After 6 months of enrollment, 393 patients were identified for the interim analysis. Fifty-eight patients were excluded from analysis due to symptom onset > 24h or hospitalization out of Isère or Savoie departments. Among 334 patients, the mean age was 72.0 (SD 16.1) years and 52.7% were woman. Unknown onset or wake up strokes represented 16.4% of the sample. The median time from onset to call was 25 min [11-96] for patients with known symptoms onset. The median time from call to first-door was 77 min [62-97]. Characteristics are detailed in Table 1.

Diagnosis were mostly ischemic stroke in 44.6%, TIA in 13.2%, intracerebral hemorrhage in 4.5% and stroke mimics in 37.7%. A LVO was found in 31 patients, corresponding to 20.8% of ischemic strokes or 9.3% of the overall population (Figure 1). Sites of LVO were ICA in 6.5%, p-M1 in 38.7%, d-M1 in 32.3%, and BA in 12.8%. STARS was significantly higher in patients with ischemic strokes comparing to stroke mimics and TIA but not different between ischemic and hemorrhagic strokes. Median STARS was 6 [3-9] in ischemic strokes, 6 [4-8] for hemorrhagic strokes whereas STARS = 2 [0-4] for stroke mimics and STARS = 4 [0-8] for TIA, p <0,001, respectively. (Figure 2).

Median STARS was higher in patients harboring LVO, 8 [6-8] vs 4 [2-6], p < 0.001 (Figure 3). 

Performance of STARS to detect LVO :

In overall cohort, median STARS score was 4 [2-6] and median NIHSS score at hospital admission was 2 [0-8]. The STARS was correlated with NIHSS (r=0.526; p<0.001). For acute ischemic stroke patients, median STARS score was 6 [3-9] and median NIHSS score was 5.0 [0-12], with high correlation (r=0.563, p<0.001).

In the derivation cohort, initial analyses for STARS performance showed an area under the receiver operation curve (ROC) of 0.752 and two thresholds (≥6 and ≥7) with good sensitivity and specificity to detect LVO (Table 2).

In the validation cohort the area under the ROC for STARS and NIHSS were AUC = 0.821 (95% CI 0.75 to 0.89) and 0.905 (95% CI 0.86 to 0.94), respectively (Figure 4). Sensitivity, specificity, predictive (PPV) and negative predictive value (NPV) were recalculated for each threshold (Table 3). The optimal cut-off to predict LVO was ≥7 with a Youden index of 0.47 and an accuracy of 0.84. 

Misclassified patients with STARS :

A cut-off point ≥7, STARS correctly classified a total of 282/334 (84%) patients regarding the presence or the absence of LVO.

Considering a cut off of 7 or higher, false negative were principally patients with LVO mild or moderate symptoms severity. Compared with true positive, false negative had milder or lower 5). 

DISCUSSION :

Our validation study confirmed a reasonable accuracy of STARS to identify LVO among stroke alerts. Actually, STARS is the first prehospital telephone-based scale for LVO detection.

Performances are similar to the derivation study and validate STARS as a simple and performing tool to identify LVO during prehospital phase.

STARS demonstrates a high sensitivity (61%) and specificity (83%) with an accuracy of 0.84 with the cut-off ≥7. STARS's performances are in line with other pre-hospital LVO scales whose accuracies have been compared in 2 recent meta analyses during the pre-hospital phase [START_REF] Duvekot | Comparison of eight prehospital stroke scales to detect intracranial largevessel occlusion in suspected stroke (PRESTO): a prospective observational study[END_REF][START_REF] Nguyen | Comparison of Prehospital Scales for Predicting Large Anterior Vessel Occlusion in the Ambulance Setting[END_REF] About one out of ten stroke alerts is due to a LVO. Prevalence of LVO and distribution of alternative diagnosis are similar to the derivation cohort and previous reports testing prehospital scales in the field [START_REF] Duvekot | Comparison of eight prehospital stroke scales to detect intracranial largevessel occlusion in suspected stroke (PRESTO): a prospective observational study[END_REF][START_REF] Nguyen | Comparison of Prehospital Scales for Predicting Large Anterior Vessel Occlusion in the Ambulance Setting[END_REF] , except for the proportion of hemorrhagic strokes which is lower in our cohort (4.5%) compared to 10,8% in the derivation cohort and around 7% in Nguyen and all [START_REF] Nguyen | Comparison of Prehospital Scales for Predicting Large Anterior Vessel Occlusion in the Ambulance Setting[END_REF] and Duvekot and all [START_REF] Duvekot | Comparison of eight prehospital stroke scales to detect intracranial largevessel occlusion in suspected stroke (PRESTO): a prospective observational study[END_REF] reports. This maybe explained, by our high proportion of stroke mimics, which is in high range compared to previous studies cited above. Indeed, in our cohort, the median in-hospital NIHSS is low (2 [0-8]), which reflects the increase of minor stroke alerts proportion in current practice. Furthermore, this analysis was done only during 6 months, in spring and summer. This could also explain the low proportion due to the seasonal variation of hemorrhagic strokes, which are more frequent in winter [START_REF] Azevedo | Cold: a risk factor for stroke?[END_REF][START_REF] Passero | Differing temporal patterns of onset in subgroups of patients with intracerebral hemorrhage[END_REF] .

We deliberately took BA occlusion in our LVO definition because of its poor prognosis without EVT and the importance of early recognition despite an often delicate clinical presentation that could reduce STARS performance. In the same way, we exclude occlusion of the second portion (M2) of the middle cerebral artery due to the lack of evidence of the benefice of endovascular treatment for patient outcome. EVT appears to be as effective for M2 occlusions as for M1 occlusions but its contribution to better prognosis is still debate [START_REF] Saver | Thrombectomy for Distal, Medium Vessel Occlusions[END_REF][START_REF] Sarraj | Endovascular Therapy for Acute Ischemic Stroke With Occlusion of the Middle Cerebral Artery M2 Segment[END_REF][START_REF] Chen | Endovascular Mechanical Thrombectomy for Acute Middle Cerebral Artery M2 Segment Occlusion: A Systematic Review[END_REF] .

Due to its phone utilization, we couldn't integrate some items interesting for LVO detection such as neglect or gaze deviation. Indeed, it is too difficult to assess it on phone and was deliberately excluded from STARS whereas it is use in other scores like RACE or FAST-ED.

STARS, with the 3-item scale [START_REF] Singer | A Simple 3-Item Stroke Scale: Comparison With the National Institutes of Health Stroke Scale and Prediction of Middle Cerebral Artery Occlusion[END_REF] , are the only scales that take into account both upper and lower limb paresis and impaired consciousness. However, 3-item scale has been assess in a smaller cohort (171 patients) by experienced stroke neurologists whereas STARS has been tested directly with the EMS without any training .The presence of both upper and lower limb paresis item in the scale could also over-diagnose pure motor strokes that are mostly not associated with LVO (capsular and pontine infarcts). Our prospective study shown that STARS performances remain remarkably good.

In our region, the cut off of 7 or higher as positive threshold for LVO seems to be the better compromise. Indeed, with the cut-off of 6, there was 31% false positive (whereas 11,9% with ≥7) or almost one third of patients. A cut off ≥7 will identify correctly 84% of patients (having or not a LVO) but assuming that 68% of selected patients will not really have a LVO regarding the PPV whereas with a cut off of 6, it would correctly identify 70% of patients with 80% of patients without LVO among selected patients. This could significantly overload the only CSC of our region. These results are in line with other published scales, where overdiagnosis rates are observed. With an higher cut-off, the overtriage decreases but the risk of missing a LVO increases. The choice of the optimal threshold should take into account that the optimal transport paradigm for suspected LVO strokes patients is still unknown.

Our study has been designed and validated with a prehospital cohort including patients with ischemic strokes but also TIA, hemorrhagic strokes and stroke mimics, reducing selection bias, as previous scores designed directly with in-hospital stroke cohort. The acceptable accuracy of STARS is prospectively confirmed, with a rigorous methodology. Dispatchers were blinded of final score and cut off. Using a phone based call could avoid the training part that is inherent of most of LVO scales done by paramedics. Indeed STARS is simple to use, and take less than 2 minutes to do during the first call.

Our study was not designed to choose between DS and MS models. As soon as possible, patients with suspected LVO in northern Alps will be randomized in PRESTO-F study. This study aim to compare different triage strategies including prehospital scoring with the RACE.

The use of a phone scale to detect LVO could be very useful in a region like ours where regulation and transportation are particularly challenging because of the relief (mostly subrural and mountainous). Indeed the distance to the nearest hospital can be long and sometimes even the arrival of the rescue is delayed. The median time from call to door is almost one hour and half and onset to door is about three hours. Prehospital delays are similar to previous studies [START_REF] Pulvers | If Time Is Brain Where Is the Improvement in Prehospital Time after Stroke?[END_REF][START_REF] Fassbender | Prehospital stroke management in the thrombectomy era[END_REF][START_REF] Fladt | Reasons for Prehospital Delay in Acute Ischemic Stroke[END_REF] . A phone screening tool for LVO detection can be useful to optimize triage of suspected LVO stroke patients, adapt transport modalities and reduce transport time. In practice, the chosen threshold for LVO detection will depend on the local context, which will include such factors as repartition of PSC and CSC in the local network, differences in transport times between hospitals, in-hospital performance metrics, and local policies [START_REF] Ahmed | Consensus statements and recommendations from the ESO-Karolinska Stroke Update Conference[END_REF][START_REF]Guidelines for the Early Management of Patients With Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early Management of Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the American Heart Association/American Stroke Association[END_REF][START_REF] Ernst | Modeling the Optimal Transportation for Acute Stroke Treatment: The Impact of the Drip-and-Drive Paradigm[END_REF][START_REF] Xu | Decision Analysis Model for Prehospital Triage of Patients With Acute Stroke[END_REF] .

In the future, a combination of tools such as a teleconsultation, clinical scores and integrate artificial intelligence algorithm; could be useful to identify LVO and reduce pre-hospital delay for a personalized medical care based for each patients [START_REF] Yang | Machine learning is a valid method for predicting prehospital delay after acute ischemic stroke[END_REF] . We could integrate STARS to optimize utilization of mobile stroke units (MSU) to reduce time to treatment in LVO patients.

Indeed, MSU improved prehospital LVO triage and reduce thrombolysis and groin puncture delay [START_REF] Harris | A review of mobile stroke units[END_REF][START_REF] Grotta | Multicenter, Controlled Trial of Mobile Stroke Units[END_REF][START_REF] Helwig | Prehospital Stroke Management Optimized by Use of Clinical Scoring vs Mobile Stroke Unit for Triage of Patients With Stroke: A Randomized Clinical Trial[END_REF] . We must also taking into account that the optimal triage strategy between DS and MS remains unknown. Actually, RACECAT (NCT02795962) and PRESTO-F (NCT04121013) trials use the RACE to select suspected LVO patients before randomization between DS or MS transportation model. In a recent publication from the RACECAT team, they emphasise the critical issue of optimal pre-hospital triage and indicate a non-superiority of the mothership strategy for patients with clinically suspected LVO 47 . The best paradigm differs between studies and geographical areas tested (metropolitan, subrural and rural areas) [START_REF] Romoli | Mothership versus Drip-and-Ship Model for Mechanical Thrombectomy in Acute Stroke: A Systematic Review and Meta-Analysis for Clinical and Radiological Outcomes[END_REF][START_REF] Goyal | Adapting pre-hospital stroke triage systems to expanding thrombectomy indications[END_REF][START_REF] Ciccone | Systematic review of organizational models for intra-arterial treatment of acute ischemic stroke[END_REF] .

Probably, the optimal paradigm will be different across regions. The development of regional transport strategies is crucial and prospective studies are required.

The first limitation of the study is our small cohort with a little number of LVO patients confirmed on vascular imaging. In addition, not all patients had vascular imaging, which could also underestimate the number of LVO. These factors could decrease performances of STARS but our study is not finished and we will increase our population. Secondly, STARS has only been tested in one region of France, its efficiency in other regions may not be the same depending of each region and its prehospital population. Unfortunately, we were not able to compare STARS with scores applied on-field by paramedics and we did not assess the interrater reliability of STARS between dispatchers.
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  artery (ICA), the proximal (p-M1) or distal (d-M1) first segment of the middle cerebral artery (d-M1) and the basilar artery (BA) with or without the association of an extracranial occlusion (tandem). The presence of a LVO on first vascular brain imaging was rate by training neurologist blinded to STARS's score. Patients without vascular brain imaging were considered as non LVO.

  STARS was not statistically different between LVO levels: ICA 5 [4.5-5.5], p-M1 8[7-8], d-M1 8[4.5-8] and BA 8 [9-9], p=0.13. Among ischemic stroke patients, 51 received IVT alone (15.3%) and 17 had EVT (5.1%).Compare to untreated patients, STARS was significantly higher among those received IVT (median STARS = 6[4-8] vs 4[2-6]) or EVT (median STARS = 8[5-8] vs 4[4-6]). The median door-to-needle time was 64 min [53-83], and the median onset-to-groin puncture was 273 min[236-348].
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 1 Figure 1. Flowchart of Patient Recruitment; Abbreviations : LVO: large vessel occlusion; TIA:
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 * Abbreviations : *Continuous variables are presented as median [interquartile range (IQR)] or mean ±
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 20013 Figure 2. Median, mean, IQR of STARS based on final diagnosis. Abbreviations : STARS : Stroke Triage Alpha Rescue Score, TIA : Transient Ischemic Attack.
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 4 Figure 4. Receiver Operating Characteristic Curves of STARS and NIHSS for large
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 5 Figure 5. Diagnosis repartition considering ≥7 as the threshold for LVO detection.

Table 1 . Baseline of Patient Characteristics according to the presence of a LVO.
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	Characteristics*	Patients			
		Total	LVO	No LVO	
		(N=334)	(n=31)	(n=303)	p value
	Age, mean (SD), y	72,0 (16,1)	76,7 (11,2) 71,5 (16,8) p=0,217
	Femal sex	176 (52,7)	17 (54,8)	159 (52,4)	p=0,8
	EMS centre				
	Savoie-73	211 (63,2)	19 (61,3)	192 (63,3)	p=0,82
	Isère-38	123 (36,8)	12 (38,7)	111 (36,6)	
	Medication use				
	oral anticoagulant	54 (16,2)	4 (12,9)	50 (16,5)	p=0,71
	antiplatelets	86 (25,7)	7 (22,5)	79 (23,6)	p=0,82
	Caller's characteristics				
	Patient	61 (18,3)	1 (3,2)	60 (19,8)	p=0,051
	Witness	273 (81,7)	30 (96,8)	243 (80,2)	
	Transportation				
	paramedic staff	322 (96,4)	31 (100)	291 (96,1)	p=0,37
	helicopter	5 (1,5)	0	5 (1,6)	
	private vehicule car	7 (2,1)	0	7 (2,3)	
	Onset of symptom known				
	Yes	229 (68,6)	20 (64,5)	209 (69,0)	p=0,22
	No/at wake up	105 (31,4)	11 (35,5)	94 (31,0)	
	Median STARS [IQR]	4 [2-6]	8 [6-8]	4 [2-6]	p<0,001
	Median NIHSS at the emergency [IQR]	2 [0-8]	14 [7-21]	1 [0-5]	p<0,001
	Type of the first imaging				
	MRI	110 (32,9)	19 (61,3)	91 (30,0)	
	angioCT scan +/-perfusion	141 (42,2)	12 (38,7)	129 (42,6)	p<0,01
	CT scan without injection	56 (16,7)	0	56 (18,5)	
	No brain imaging	27 (8,2)	0	27 (8,9)	
	Final diagnosis				
	ischemic stroke	149 (44,6)	31	118 (38,9)	
	hemorrhagic stroke	15 (4,5)	NA	15 (5,0)	p<0,01
	TIA	44 (13,2)	NA	44 (14,5)	
	strokes mimics	126 (37,7)	NA	126 (41,6)	
	Reperfusion therapy				
	IVT alone	51 (15,3)	18 (58,0)	33 (10,9)	p<0,01
	EVT +/-IVT	17 (5,1)	14 (45,2)	0	
	Pre & in-hospital performance metrics,				
	median [IQR],min				
	onset to call**	25 [11-96]			
	call to door	77 [62-97]			
	Onset to door †	222 [103-1386]			
	door to needle	64 [53-83]			
	onset to groin puncture	273 [236-348]			
	onset to reperfusion	313 [295-392]			

Table 2 . Performance of STARS based on the derivation cohort

 2 . Abbreviations : PPV = positive predictive value, NPV = negative predictive value.

	Threshold	Sensitivity	Specificity	PPV	NPV	Accuracy
	≥6	0.81	0.55		0.15	0.97	0.57
	≥7	0.67	0.73		0.20	0.96	0.76
	Threshold Sensitivity Specificity	PPV	NPV	Accuracy Youden's index
	≥2	1	0.10	0.10	1.00	0.18	0.1
	≥3	0.96	0.37	0.13	0.99	0.42	0.33
	≥4	0.96	0.38	0.14	0.99	0.43	0.34
	≥5	0.80	0.67	0.20	0.97	0.65	0.47
	≥6	0.77	0.68	0.20	0.96	0.70	0.45
	≥7	0.61	0.86	0.32	0.95	0.84	0.47
	≥8	0.58	0.88	0.34	0.95	0.85	0.46
	≥9	0.19	0.95	0.30	0.92	0.89	0.14
	≥10	0.09	0.97	0.27	0.91	0.896	0.06

Table 3 . Performance of STARS for each cut-off for large vessel occlusion detection, in the prospective cohort.
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Abbreviations : PPV = positive predictive value, NPV = negative predictive value.

  (including stroke mimics, hemorrhagic strokes and TIA). LAMS, RACE and G-

	FAST showed the highest accuracies; LAMS : 0.79 (95% CI, 0.75-0.83) / 0.89 (95% CI, 0.87-
	0.90), RACE : 0.83 (95% CI, 0.79-0.86) / 0.88 (95% CI, 0.86-0.89) and G-FAST 0•80 (95%
	CI, 0•76-0•84) / 0.82, (95% CI 0.81-0.84), respectively.

METHODS : STARS conception :

Items with the highest predictive value of LVO were previously identified on a retrospective cohort of 3452 patients who called the Centre-15 for clinical suspicion of an acute stroke within First, those items with the highest association with LVO were identified in a χ2 test. Then, the predictive value of different combinations of these items was determined by receiver operating curve (ROC) analysis. Some items were excluded to avoid difficulties and inconsistencies in the phone assessment. A high global accuracy was obtained with the combination of 6 items that finally built STARS scale: facial asymmetry, upper and/or lower limb paresis, impaired consciousness, speech disability and active smoking. Rating of each items correspond to their rounding odds ratios calculated by logistic regression. STARS is ranged from 0 to 13, 0 or 2 points for each items except impaired consciousness item with 0 or 3 points [START_REF] Merlin | Design of a a predictive telephone score for cerebral large vessel occlusion : the stroke triage alpha rescue score[END_REF] .

Study design :

We design a prospective observational study, which enroll SAMU-Centre 15 of two French northern Alps departments (Isère-38 and Savoie-73), one CSC (University Grenoble Hospital), one PSC (Chambéry Hospital) and four TSC (Voiron, Albertville, Saint Jean de Maurienne and Bourg Saint Maurice), corresponding mostly of mountainous and subrural land, involving a population of 1,5million inhabitants. STARS was tested during the first phone call with the EMS regulating physician for all stroke alerts. Dispatchers were blind of each item values and the final STARS score. Patient's destination will not be altered by STARS's score and follow standard procedures for routing suspected stroke patient.

CONCLUSION :

STARS is a simple and accurate phone-based scale, prospectively validate in the field during the first phone call to EMC for a stroke alert. A STARS score ≥7 correctly classified 84% of patients and could be useful to identify faster patients with LVO and potentially eligible for EVT in clinical practice. The study is still underway to assess the performance of STARS in a larger cohort.

APPENDIX :

STARS : Score Téléphonique AVC par Régulation Samu

PATIENT :

APPELANT :