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INTRODUCTION 

Stroke is a neurologic deficit of an abrupt onset due to a 

focal vascular disease. Neurologic symptoms will 

manifest within seconds due to lack of glycogen in 

neurons. Sudden occlusion of an intracranial vessel 

results in decreased blood flow to an area of the brain it 

supplies. Therefore ischemia can occur if the cerebral 

blood flow reduces to <20ml/100g tissue per minute.
1 

Ischemia of neurons depletes glycogen which results in 

neurologic symptoms. 

Treatment for acute ischemic stroke (AIS) within 4.5 

hours of onset of stroke is thrombolysis, which refers to 

lysis of thrombus by stimulating fibrinolysis. Use of 

intravenous recombinant tissue plasminogen activator 

(rtPA) for AIS is found to be highly effective.
2
 The 

National Institute of Neurological Disorders and Stroke 

(NINDS) had conducted a study on efficacy of rtPA in 

the treatment of AIS, the results were found to be 

clinically and statistically significant.
3 

The use of 

intravenous rtPA for the treatment of AIS is approved by 

Food and Drug Administration (FDA) and Drug 

Controller General of India (DGCI).
4 

 Alteplase, a rtPA when administered intravenously in 

AIS has shown improvement in mobility, self-care and 

quality of life post treatment in all age groups.
5 

The 
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treatment for AIS has barriers like delayed arrival of 

patient, lack of awareness about thrombolysis for stroke 

among medical professionals, deficiency of centers 

offering thrombolysis and patient’s affordabilty.
6 

The 

availability of rtPA in the hospital is one of the most 

important factor for the better effectiveness of 

thrombolysis during window period.
3
 Thrombolysis with 

rtPA is found to be cost-effective both in terms of 

inpatient hospitalization and the stroke care at home.
4
 Yet 

the usage of rtPA for AIS has been limited. Hence this 

study was carried out to determine the perception and 

practice patterns among neurologists and physicians in 

the treatment of acute ischemic stroke with rtPA using 

questionnaire. 

METHODS 

This was a cross-sectional, questionnaire based study 

carried out by the department of Pharmacology, attached 

to Sri Devaraj Urs Medical College, Tamaka, Kolar from 

May to September 2015. The study protocol was 

approved by Institutional Ethics Committee. Written 

informed consent was obtained from all the doctors who 

were willing to participate in the study. The questionnaire 

comprising of 21 questions, regarding the treatment of 

AIS with rtPA were distributed in person to the 

neurologists and physicians working in Kolar and 

Bengaluru and 20 minutes’ time was given to complete 

the same. Questionnaire along with consent form was 

also mailed to the doctors and were requested to complete 

it and return. The questionnaire was divided into three 

parts. The first part included details of educational 

qualification and designation of respondents. The second 

part questions were designed to assess the clinical use of 

rtPA in AIS patients. The third part of the questionnaire 

was addressed to the use of rtPA in AIS patients with 

different co-morbidities. The data was analyzed using 

descriptive statistics. 

RESULTS 

A total of 130 questionnaires were distributed to doctors. 

One hundred filled questionnaires were received, 

therefore the response rate was 76.9%, of which 18 were 

neurologists and 82 were physicians. An average of 4-5 

AIS patients per month were seen by them, 72% 

consultants did not use rtPA for the treatment of these 

patients and the reasons expressed are represented in 

Figure 1. 

Neurologist (68%) and physicians (32%) felt that rtPA 

was the best treatment option if the patient arrived within 

4.5 hours of AIS onset. Only 34% of consultants knew 

the correct Number Needed to Treat (NNT) score of AIS 

for administration of rtPA, of them 41% were 

neurologists and 27% were physicians. The clinical usage 

of penumbral imaging to select the patient before 

thrombolysis was agreed by neurologists (58%) and 

physicians (34%). The intravenous (IV) + intra-arterial 

(IA) rtPA thrombolytic therapy produced highest rate of 

recanalization in AIS as expressed by neurologists (84%) 

and physicians (56%).  

 

Figure 1: Reasons for not using rtPA. 

 

 

Figure 2: Use of rtPA in different co-morbid conditions.
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The consultants agreed that use of rtPA was safe in AIS 

when associated with different clinical situations as 

shown in Figure 2. 

The risk of intracranial hemorrhage (ICH) in AIS patients 

treated with intravenous rtPA is less than one percent as 

expressed by neurologists (74%) and physicians (30%). 

Eighty percent of consultants felt that use of rtPA beyond 

4-6 hours had no beneficial effect. The common adverse 

effect encountered by them was hypotension apart from 

bleeding.  

DISCUSSION 

Acute ischemic stroke is a medical emergency and early 

intervention can limit the extent of ischemic brain injury, 

prevent complications like brain edema, haemorrhagic 

transformation, facilitate early recovery and reduce 

morbidity and mortality. The effective management of 

AIS is either with rtPA or by mechanical 

thrombolectomy. The current treatment for AIS approved 

by U.S FDA is administration of alteplase within 3hours 

of onset of symptoms.
7
  

Alteplase, tenecteplase and reteplase are fibrinolytics 

which convert fibrin bound plasminogen to plasmin 

resulting in lysis of the thrombus rapidly.
8 

In our study 

majority of consultants were not using alteplase and the 

reasons expressed were delay in patients reaching the 

hospital, patient could not afford the drug and medication 

not being accessible. A study revealed that only a small 

proportion of the patients with AIS are currently treated 

with rtPA like alteplase because of the narrow time 

window and contraindications for its use.
9
 The above 

mentioned factors can be overcome by educating people 

during health programmes to recognise early symptoms 

and signs of stroke, its complications and creating 

awareness among patients regarding the importance of 

timely administration of alteplase. Most of the 

consultants expressed that rtPA was the best option if 

patient reached the hospital within the window period. A 

recent study has revealed that half the dose of alteplase is 

as effective as full dose with significantly less bleeding, 

which will benefit the economically weaker section of 

patients.
10

  

In this study the percentage of physicians who were 

aware about the choice of best treatment option for AIS 

and also the effectiveness of IV+IA thrombolytic therapy 

was less.
 
To thrombolyse effectively all patients with AIS 

arriving at the hospital and to reduce morbidity and 

mortality following stroke, the physicians and 

neurologists should be aware about the use of rtPA 

during the window period. This can be achieved if the 

primary physicians who are the first contact to most of 

the patients in rural and urban areas are to be updated 

regarding initiating early intervention for AIS with 

alteplase and its advantages. 

In this study it was observed that the percentage of the 

physicians using rtPA for AIS within the treatment 

window period was low. The awareness of thrombolytic 

therapy was high among the neurologists, which reflects 

that use of rtPA by specialists at higher centres is more 

common, but it is beyond the reach of patients to arrive at 

these centers on time. A study has shown that there is 

association between knowledge of contraindications and 

thrombolytic therapy, in our study there was awareness 

among the consultants in respect to co-morbid 

conditions.
4
 The primary physicians should have 

knowledge regarding the safety of the fibrinolytics. 

CONCLUSION 

Neurologists and physicians opined that treatment with 

rtPA was effective in patients of AIS within 4.5 hours of 

onset, but the late arrival to hospital and drug cost were 

limitations for thrombolytic therapy. These observations 

direct us that the strategies should be developed to create 

awareness among the consultants about importance of 

window period for thrombolysis in their daily practice. 
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