Title of the Protocol: Safety and efficacy of combined thrombolysis and thrombectomy                 in the extended time window of acute ischemic stroke 

INTRODUCTION:
       Stroke is the second leading cause of death and a major cause of disability worldwide. Its incidence is increasing especially in the elderly population (Katan and Luft, 2018).
       Intravenous thrombolysis (IVT) with alteplase is currently the mainstay of treatment for acute ischemic stroke. It has shown to improve functional outcome in patients presenting within 4.5 hours of stroke symptoms onset (Demeestere et al., 2020).
       The WAKE-UP trial showed that, in patients with acute stroke with unknown time of onset, intravenous alteplase guided by a mismatch between diffusion-weighted imaging (DWI) and fluid attenuated inversion recovery (FLAIR) in the region of ischemia resulted in a significantly better functional outcome at 90 days (Thomalla et al., 2018).
       The EXTEND trial concluded that intravenous alteplase improves 3-month functional outcomes when given in the 4.5-to-9-hour window to patients with salvageable penumbra, guided by perfusion imaging (Leira and Muir, 2019; Ma H et al., 2019).
       Mechanical thrombectomy (MT) is the current practice for patients with acute ischemic stroke due to large vessel occlusion presented within 6 hours of symptom onset (Silva and Nogueira, 2020).
       The DEFUSE 3 trial showed that patients with salvageable ischemic brain tissue as identified by perfusion imaging and who underwent endovascular therapy from 6 to 16 hours after they were last known to have been well would have better functional outcomes than patients treated with standard medical therapy (Albers et al., 2018).
       The DAWN trial showed that patients with acute stroke who had last been known to be well 6 to 24 hours earlier and who had a mismatch between clinical deficit and infarct volume, had a favorable outcome for disability at 90 days (Nogueira, et al., 2018).
       The use of the Alberta Stroke Program Early CT Score (ASPECTS) and CT cerebral angiography collateral grading score to guide patient selection, good functional outcome with acceptable safety parameters may be achieved in patients undergoing EVT beyond 12 hours from stroke onset (Motyer et al., 2018).
       Mechanical thrombectomy plus intravenous thrombolysis patients had better functional outcomes, lower mortality, higher rate of successful recanalization, requiring lower number of device-passes, and equal odds of symptomatic intracerebral hemorrhage compared with mechanical thrombectomy alone patients (Mistry et al., 2017; Gong et al., 2019).
       Potential advantages of IVT before MT include complete or partial lysis of the thrombus causing the large vessel occlusion, lysis of thrombotic emboli in distal vessels beyond the reach of MT, and faster resolution of brain ischemia. Potential disadvantages of giving IVT are delay in the time to the start of the MT procedure, increased risk of symptomatic brain hemorrhage, and partial lysis of the large vessel thrombus that allows it to travel to more distal vessels beyond the reach of MT (Saver and Adeoye, 2021).

AIM/ OBJECTIVES OF THE STUDY:
       To evaluate the safety and efficacy of combined intravenous thrombolytic therapy and mechanical thrombectomy versus mechanical thrombectomy alone in patients with acute ischemic stroke due to large vessel occlusion presented beyond the standard 4.5 hours’ time window.
METHODOLOGY:
This study will be prospective analytical single center randomized clinical study.
Study setting: Neurology department and interventional neurology unit at (blinded for peer review).
Study Population: Regarding the sample size calculation, this study was considered a pilot study, and in the in the absence of similar studies an exploratory clinical trial is planned with expected large effect size of 0.8 is used to calculate the sample size needed. A sample size of 26 cases per group will achieve a power of 80% to detect an effect size of 0.8 using two-independent samples t-test for quantitative variables and unpooled z-test for categorical variables with level of confidence of 0.05. 
Inclusion Criteria: Patients with acute ischemic stroke with the following criteria: Age ≥18 years. Timing of   emergency room presentation between 4.5 and 9.0 hours after stroke onset or at the time the patient awoke with stroke symptoms.  Presence of large vessel occlusion involving either the internal carotid artery or the middle cerebral artery-M1segment. Pre stroke Modified Rankin Scale (MRS) ≤ 2. National Institutes of Health Stroke Scale (NIHSS) ≥6. General eligibility criteria for intravenous thrombolytic therapy other than time. Specific criteria according to the neuroimaging tools to decide eligibility for intravenous thrombolytic therapy beyond the 4.5 hours’ time window: MRI brain: DWI/FLAIR mismatch, which means the presence of acute ischemic lesion visible on DWI and not visible on FLAIR. CT brain and CT perfusion: presence of hypo-perfused salvageable regions of brain detected on automated perfusion imaging using RAPID software. perfusion (lesion–ischemic core) mismatch is defined as a ratio of greater than 1.2, an absolute difference greater than 10 ml, and an infarct core lesion volume of less than or equal to 70 ml. CT brain and CT cerebral angiography: ASPECTS ≥6 and good collateral status grading score in CT angiography.
Exclusion Criteria: NIHSS >25. Poor collateral grading score on digital subtraction angiography. Stroke involving more than 1/3 of the middle cerebral artery territory on MRI brain.
Ethical Considerations: The Protocol will be admitted to ethical committee and administrator approval. Before the study is inaugurated, a written informed consent will be signed from the patient’s first degree relative after adequately explaining the study aims and outcomes. The anonymity of the subjects will be ensured, no identifying information will be obtained, and the results will be stored in a secure place with access only to the main author of the study. Written informed consent will be obtained from participants or first degree relative for participation after explaining thoroughly the whole procedure and the possible risks.
Study Procedures: All patients will be submitted to a full detailed clinical history, including demographic information (sex, age, educational level, occupation, and vascular risk factors), comprehensive vital data assessment—particularly blood pressure and random blood glucose level—routine laboratory investigations, and neurological evaluation using the NIHSS and mRS scales at baseline before the procedure, immediately after the procedure, after 24 hours, at hospital discharge, and at 90 days. Neuroimaging will be performed using either CT scan and CT cerebral angiography (multislice GE Optima CT-660, USA) or brain MRI and MRA (1.5 Tesla, Philips Medical Systems, Netherlands), according to availability and affordability.
Patients will then be randomized using block randomization into two groups: Group 1, who will undergo mechanical thrombectomy (MT) only without receiving intravenous thrombolysis (IVT), and Group 2, who will undergo MT after receiving IVT with intravenous alteplase. Patients in Group 1 will be rushed directly to the angiography suite for MT. In Group 2, intravenous alteplase will be administered at a dose of 0.9 mg/kg (maximum dose 90 mg), with 10% given as an initial bolus over 1 minute and the remaining dose infused over 60 minutes, after which patients will be transferred immediately to the angiography suite for MT. All MT procedures will be performed at the endovascular neurology unit using a monoplane angiography system (Siemens, Germany).
A diagnostic cerebral angiogram will be obtained initially using a diagnostic catheter (Imager™ 5F, Boston Scientific, USA). Mechanical thrombectomy will be performed using aspiration thrombectomy with distal access revascularization catheters (Sofia Plus, Terumo Neuro, Japan, or Penumbra, Penumbra Inc., USA), stent retriever thrombectomy using a revascularization device (Solitaire stent, Medtronic, USA), or a combined technique using both approaches. Procedural success and degree of recanalization will be assessed using the Thrombolysis in Cerebral Infarction (TICI) score.
Following the procedure, patients will be transferred to the intensive care unit (ICU) for post-procedural monitoring and management. Clinical assessment will be conducted using the NIHSS scale immediately after the procedure, at 24 hours, and at hospital discharge. Post-procedural complications, including symptomatic and asymptomatic hemorrhagic transformation, will be evaluated using the Heidelberg Bleeding Classification. Follow-up at 90 days will be performed using the NIHSS and modified Rankin Scale (mRS).
The primary endpoints of the study will be functional improvement, defined as achieving functional independence at 90 days (mRS score 0–2), and early neurological improvement assessed by reduction in NIHSS score within 24 hours. Secondary endpoints will include successful reperfusion as measured by the TICI score and the absence of symptomatic intracranial hemorrhage (sICH).
Statistical Analysis: All data will be analyzed, tabulated and collected using the statistical package of social sciences (SPSS).
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