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            Abstract

            
               
Introduction: Acute ischemic stroke is a major factor cause of severe morbidity and mortality in general population. Newer modality of
                  treatment like IV thrombolysis has been established to prevent long term complications in this condition within 4.5 hours
                  of symptoms onset. The data regarding IV thrombolysis is limited in rural areas. Various factors like lack of awareness among
                  general population, patients reaching hospital beyond window period, cost of treatment pose difficulty in administration of
                  this treatment. This article presents demographic profile of patients undergoing IV thrombolysis for acute ischemic stroke
                  at a hospital from Kutch, Gujarat. This article also highlights the importance of strong interpersonal communication between
                  physician for better outcomes in patients.
               

               Aim: The aim of this observational study is to observe demographic profile of patients with acute ischemic stroke receiving intravenous
                  thrombolysis and to estimate the factors which might help in favorable patient outcome.
               

               Results: The data was calculated during January 2023 to December 2023. 22 patients were thrombolysed for acute ischemic stroke within
                  4.5 hours from onset of symptoms. Males were predominant (86.3%), average age of patients was 57.4 years (range 31 – 80 years
                  old). Majority of the strokes were anterior circulation stroke (77.2%). The comorbidities like Diabetes mellitus (36.3%),
                  hypertension (54.5%), dyslipidemia (59%), old coronary artery disease (18%), old cerebro vascular disease (4.5%) were seen.
                  The time from symptom onset to presentation to hospital is approximately 146 minutes. The time from presentation to hospital
                  and IV thrombolysis administration is approximately 49 minutes. 17(77.2%) patients presented to hospital within 3 hours of
                  symptom onset, 13 (59%) underwent IV thrombolysis within 30 minutes of presentation to hospital. Majority of this patients
                  were referred by primary physician to the hospital. Mild stroke (NIHSS < 5) was seen in 1 (4.5%) patient, moderate (NIHSS
                  5-15) in 11(50%) patients, moderate -severe stroke (NIHSS 15-25)– in 10(45.5%) patients. Large vessel occlusion was seen in
                  12 (54.5 %), small vessel disease in 4 (18 %), Embolic etiology in 4(18%) and unknown in 2 (9%) of cases. The mean NIHSS at
                  presentation was approximately 16, at 24 hours after IV thrombolysis was approximately 11.3 and after 72 hours of IV thrombolysis
                  is 8.6. Early neurological deficit was seen in 6(27.2%) of cases. 4(18%) of all stroke who underwent thrombolysis required
                  decompression craniotomy. The improving on mRS (grade 0-1) score was found in 16(72.8%) patients at 7 days of thrombolysis.
               

               Conclusion: Intravenous thrombolysis with recombinant tissue plasminogen activator is helpful in acute ischemic stroke within 4.5 hours
                  of onset. Early diagnosis and swift evaluation and management helps in prevention of longterm disability. 
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               Introduction

            Stroke is a global health concern and a major cause of disability and mortality in India. The incidence is approximately 105-152
               in every one lakh population and crude prevalence of stroke ranged from 44.29-559 / lakh population.1 Population based stroke registry involving urban and rural areas had showed crude incidence of 138.1 / lakh population.2 The prevalence of stroke has increased by 50% over last 17 years.3 The management of stroke before NINDS tPA trial was mainly secondary prophylaxis and management of comorbidities. Intravenous
               tissue plasminogen activator is approved for management of hyper acute stroke. Tenecteplase is a recombinant tissue plasminogen
               activator has shown benefit in early reperfusion in acute stroke.4 Several studies from different part of India have shown benefits of thrombolysis within window period and have emphasized
               that there is a need to improve in door-needle time in stroke. The major factor hindering the rapid administration of rtPA
               is delay in arrival to the hospital, time taken for imaging and time taken by relatives to consent for administration of drug.5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17 In this article we publish our experience from Kutch, Gujarat, the western most part of India, where awareness among medical
               fraternity and a good interpersonal communication between doctors has shown to improve the time taken for thrombolytic therapy
               ultimately leading to good outcomes.
            

         

         
               Materials and Methods

            During the period of January 2023 to December 2023, 216 patients presented to the hospital with symptoms suggestive of acute
               ischemic stroke. 22 patients with acute ischemic stroke who were treated with intravenous thrombolytic agents within 4.5 hours
               of symptom onset were included in the study. Among all patients who had stroke, few of them presented to a primary care physician
               who then refer them for further management with or without initial imaging studies. Telephonic information was passed to the
               hospital regarding the patient with possible symptoms of stroke. In the emergency room, initial evaluation was carried out
               with extent possible detailed history, monitoring of vital parameters, NIHSS score. CT brain- plain study was done at the
               earliest if not already done by patient before arriving to the hospital. Those who had systemic blood pressure more than 185/110
               were treated with injection labetalol to reduce their blood pressure. The contraindications for IV thrombolysis were ruled
               out. Informed consent was taken after benefits and potential risks were explained in native language. Injection Tenecteplase
               0.25mg/kg, single bolus injection was administered. Patients were then shifted to intensive care unit with monitoring for
               next 24 hours for any change in GCS, any fluctuation in blood pressure, glycemic control along with other parameters. Later,
               imaging was again repeated and those who had no evidence of hemorrhage were started on anti-platelet/ anti-coagulant therapy
               and statin.
            

            Data is collected retrospectively which includes age, gender, comorbid illness, approximate time of symptom onset, approximate
               time of symptom onset to thrombolysis, approximate time from door to needle, type of stroke (large vessel disease, small vessel
               disease, cardio embolic or other etiology) and follow up after 7 days. Statistical analysis was done after recording data
               in an excel sheet and frequency were analyzed using histogram, pie charts and tables.
            

         

         
               Results

            Among 216 patients who presented with acute ischemic stroke during the study period 22(9.8%) patients underwent IV thrombolysis.
               Males were predominant 19 patients (86.2%), average age was 57.4 year with youngest being 31 years and oldest being 80-years.
               Patients with age less than 40 years were -3(13.6%), 41-50 were -6(27.2%) and more than 50 years were 14(63.6%).
            

            Hypertension was most common comorbid illness in 12 patients (54.5%) of which 7 (31.8%) were having uncontrolled hypertension
               requiring anti-hypertensive before thrombolysis. Diabetes was seen in 8(36.3%) of patients, dyslipidemia was seen in 6(27.2%),
               coronary artery diseases was found in 4(18%), old CVA was seen in 1(4.5%) patients.(Table  1)
            

            
                  
                  Table 1

                  Demographic profile of patients receiving rtPA for acute ischemic stroke.

               

               
                     
                        
                           	
                              
                           
                            Number of patients

                           
                        
                        	
                              
                           
                            22

                           
                        
                     

                     
                           	
                              
                           
                            Mean Age (years)

                           
                        
                        	
                              
                           
                            57.4 years

                           
                        
                     

                     
                           	
                              
                           
                            Males(%)

                           
                        
                        	
                              
                           
                            19(86.2%)

                           
                        
                     

                     
                           	
                              
                           
                            Hypertension (%)

                           
                        
                        	
                              
                           
                            12(54.5%)

                           
                        
                     

                     
                           	
                              
                           
                            Diabetes (%)

                           
                        
                        	
                              
                           
                            8(36.3%)

                           
                        
                     

                     
                           	
                              
                           
                            Dyslipidemiea

                           
                        
                        	
                              
                           
                            6(27.2%)

                           
                        
                     

                     
                           	
                              
                           
                            Mean NIHSS at presentation.

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                     
                           	
                              
                           
                            Symptom onset to Door time

                           
                        
                        	
                              
                           
                            146 minutes (approximately)

                           
                        
                     

                     
                           	
                              
                           
                            Door to needle time

                           
                        
                        	
                              
                           
                            49 minutes (approximately)

                           
                        
                     

                     
                           	
                              
                           
                            sICH

                           
                        
                        	
                              
                           
                            3 (13.6%)

                           
                        
                     

                     
                           	
                              
                           
                            mRS ( grade 0-1 ) at day 7

                           
                        
                        	
                              
                           
                            14(63.3%)

                           
                        
                     

                  
               

            

            Mean NIHSS was 16 at first presentation to hospital, the improvement in NIHSS at 24 hours after IV thrombolysis is seen at
               approximately 11.3 and after 72 hours of IV thrombolysis is approximately 8.6.The patient with minor stroke (NIHSS < 5) were
               1(4.5%) patient, moderate severity of stroke (NIHSS 5-15) were 11(50%), and moderate to severe (NIHSS 15-25) were 10(45.5%).
               The time from symptom onset to presentation to hospital is approximately 146 minutes. The time from presentation to hospital
               and IV thrombolysis administration is approximately 49 minutes. The percentage of people who presented to the hospital within
               3 hours of symptom onset were 17(77.2%), between 3-4.5hours is 5(22.7%). The percentage of patients who were thrombolysed
               within 30 minutes were 13(59%), who took more than 30 minutes were 9(41%).
            

            
                  
                  Table 2

                  NIHSS severity among different etiologies of stroke

               

               
                     
                        
                           	
                              
                           
                            Etiology

                           
                        
                        	
                              
                           
                            Minor (NIHSS<5)

                           
                        
                        	
                              
                           
                            Moderate (NIHSS 5-15)

                           
                        
                        	
                              
                           
                            Moderate to severe (15-25)

                           
                        
                     

                     
                           	
                              
                           
                            Large vessel occlusion

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            9

                           
                        
                     

                     
                           	
                              
                           
                            Small vessel disease

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Cardiac embolic

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                     

                     
                           	
                              
                           
                            Unknown

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1

                           
                        
                     

                  
               

            

            Among different etiologies large vessel disease was seen in 12(54.5%), small vessel disease in 4(18%), cardio embolic in 4
               (18%), cause was seen or other etiology was seen 2 (9. 5%).Worsening of NIHSS score was found in 6(27.2%). The symptomatic
               ICH was seen in 3 (13.6%) patients. The improvement in mRS score (grade 0-1) was found in 14(63.3%) patients at 7 days after
               thrombolysis.(Table  2)
            

         

         
               Discussion

            Stroke is the second leading global cause of death, with 6.6 million deaths from stroke annually, and the third leading global
               cause of death and disability combined, with over 143 million healthy life years lost each year across the world’s population.
               18 The advancement in therapeutics like intravenous thrombolysis/ endovascular thrombectomy as effective strategies in treatment
               of acute ischemic stroke. Intravenous thrombolysis with tissue plasminogen activators has been approved agent of choice in
               acute stroke within 4.5 hours. 19 India, where a predominant population lives in rural area, the treatment of stroke in these areas is challenging. 5 The awareness of stroke and it’s available among the general population, particularly among family physician whose opinion
               is sought first, who are also the first point of contact for patients will help in specific and prompt management of stroke.
               This study was carried out at a hospital in Kutch, Gujarat where patients are referred by different physicians in that particular
               area. This article emphasizes the need for interpersonal communication between patient –doctor, between doctors and judicious
               use of resources to administer timely treatment in acute ischemic stroke. 
            

            The thrombolysis rate was 9.8% in our study. The different studies carried out in India have shown thrombolysis rate around
               3.4% 8 to 22% 5 among patients eligible for thrombolysis. This number has been steadily increasing around the country. Studies with Tenecteplase
               in India as a thrombolytic therapy has shown beneficial effects in acute stroke. 12, 14

            There was male predominance -86.3%, in our study. This gender disparity could be attributed to lack of social awareness in
               population, referral bias among population, financial constraints and reluctance of the family for IV thrombolysis. Such disproportionate
               results were also seen in other studies. 10, 11 Young patients in this study were 13.6%, whereas studies have shown that every fifth patient of stroke is less than 49 years
               old. 20

            Hypertension is one of the most common comorbid illness in this study. the prevalence of hypertension in our country is 28.1%
               21 and only 8.5% people are on adequate treatment for hypertension. Uniformly studies have shown that hypertension is a major
               risk factor in stroke. Thus there is need for adequate management of hypertension in individual patients and in overall population
               in general.
            

            The door to needle time was less than 30 minutes in 13(59 %) patients. American stroke association/ American heart association
               has recommended the door to needle time <= to 60 minutes. 19 Studies across India have shown Door to needle time ranging from 26.8 minutes 6 to 108 minutes. 5 The comparatively better time taken in our study might be because these patients initially consulted a physician (personally/
               telephonically), then they refer them to a stroke center and simultaneously get the imaging of brain done. Thus, as soon as
               patient enters hospital stroke unit is activated and imaging is available for assessment, thus drastically reducing the time
               required for administration of rtPA.
            

            The worsening of GCS was seen in 6(27.2%) patients. This is attributable to many factors among them few are symptomatic intracranial
               hemorrhage, worsening intracerebral edema, seizures, uncontrolled hypertension or myocardial infarction. 22 Symptomatic ICH was seen in 13.6% of patients. Indian studies have shown sICH around 2 15-17.6%. 13 this could be attributed to large vessel atherosclerotic disease in patients undergoing thrombolysis. 23

            Favorable outcome (mRS score 0-1) was seen in 14 (63.6%) patients at the time of discharge. Similar studies have shown good
               functional outcome around 50% 13-79%. 6 This establishes the fact that intravenous thrombolysis in acute ischemic stroke can result on favorable outcomes. Efforts
               are being made to improve the outcome of stroke at rural areas by developing stroke ready centers in these populations. 22

            Limitation of this study is that the patients in this study were hospital based with majorly referred from physicians of this
               area thus referral bias and selection bias in data is possible and needs major studies before generalization to common population.
               Sample size in very low. Many patients were lost to follow up within 3 months thus long term outcomes could not be assessed.
            

         

         
               Conclusion

            Intravenous thrombolysis with recombinant tissue plasminogen activator is helpful in acute ischemic stroke within 4.5 hours
               of onset. Early diagnosis and swift evaluation and management helps in prevention of longterm disability.
            

         

         
               Abbreviations

            CT: Computed Tomography; GCS: Glasgow Coma Scale; IV: Intra-Venous; MRI: Magnetic Resonance Imaging; mRS: Modified Rankin
               Scale; NIHSS: National Institute of Health Stroke Scale; rtPA: recombinant tissue plasminogen activator; sICH: Symptomatic
               IntraCranial Hemorrhage.
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