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Background & Objective: Intravenous thrombolysis with recombinant tissue 

plasminogen activator (rtPA) has been considered as primary therapy in ischemic 

stroke patients. Alteplase is prescripted as the thrombolytic therapy for more than 

two decades. Tenecteplase is a new type of tPA that is reported to have beneficial 

effects in recent years. The present research focused on the effectiveness and the 

side effects of tenecteplase in the ischemic stroke. 

 Materials & Methods: Here we administrated 0.25 mg/kg tenecteplase in 36 

individuals with acute ischemic stroke in the first 4.5 hours of stroke occurrence. 

The NIHSS in baseline, 24 hours, 7 days after and the modified Rankin scale (mRS) 

at 90 days were assessed. The primary efficacy outcome was reduction of at least 4 

points in the NIHSS during 7 days and the secondary efficacy outcome was defined 

as mRS 0 and 1 at 90 days. The safety outcome was evaluated based on the 

symptomatic intracranial hemorrhage (ICH) and death occurance during 90 days. 

 

Results: The mean NIHSS at baseline was 12.7±4.6, and the mean NIHSS 

corresponding to 24 hours after admission was 9.6±4.8. The mean 7-day NIHSS 

was 7.6±4.4. The primary and secondary efficacy outcomes were met in 18 (50%) 

and 22 (61.1 %) of the patients respectively. Symptomatic ICH was observed in one 

patient with lung cancer who died of respiratory failure. 

  

Conclusion: This study confirmed the efficacy and safety of tenecteplase in 

thrombolysis for acute ischemic stroke treatment. Tenecteplase appears to be an 

appropriate therapy as thrombolytic agent against ischemic stroke. 
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Introduction 

 Stroke is defined as an acute focal neurological 

damage caused by vascular accident (infarction or 

hemorrhage) of the central nervous system(1). Stroke 

is one of major reasons of mortality and inability 

worldwide (2). This neurological damage is not a 

solitary disease, but numerous genetic and acquired 

risk factors can cause this complication(1). In Iran, 

studies indicate that the average age of the highest 

frequency of stroke is approximately a decade lower 

than the world average age (3, 4). More stroke cases  

(85%) are ischemic, which is mainly caused by large 

artery thrombosis, cardiac embolism, and small vessel 

occlusion (1, 5). The overall incidence of ischemic and 

hemorrhagic stroke has greatly increased in the last ten 

years in elderly individuals over 75 years of age, 

reaching 1151-1216 per 100,000 people(6). The 

process of stroke rehabilitation, the consequences of 

reduced productivity and costs of care, lead to a large 

social and economic burden. Moreover, 

cerebrovascular problems are the basis for secondary 

disorders of the nervous system. For instance, the 

cerebrovascular damage is the main cause of late-onset 

epilepsy and the second underlying reason of dementia 

in the elderly population(1). 

Up to now, the first-line thrombolytic drug against 

acute ischemic stroke accepted by Food and Drug 

Administration (FDA) is intravenous administration of 

recombinant tissue plasminogen activator (alteplase, 
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rtPA) which is more effective in 4.5 hours after 

symptoms onset(7).  Despite numerous studies and 

researches, the use of this treatment has many 

limitations. Most of these limitations are due to the 

limited potential in recanalization, fast plasma 

clearance requiring 1- to 3-hour infusions and 

increased possibility of serious hemorrhage 

complications, especially intracranial hemorrhage 

outcomes. These limitations caused efforts to develop 

easier and safer treatment for thrombolysis which 

could present greater outcomes and reliable prescribing 

in the health system for the thrombolytic therapy for 

ischemic stroke (8, 9). 

Tenecteplase is a subtype of alteplase with certain 

genetic modifications to make advantages, 

demonstrating14 times more specificity for binding to 

fibrin, 10 times more protection of fibrinogen, 80 times 

more preservation to plasminogen activator inhibitor-1 

(PAI-1) function, faster thrombolysis and lower 

elimination rate. These pharmacokinetic characteristics 

made tenecteplase to stay longer in circulation, which 

can be prescribed in the single intravenous bolus for 

thrombolysis (10, 11).  

In 2019, the number of prevalent individuals, 

occurrence patients, and mortality due to stroke in Iran 

were 963,512; 102,778; and 40,912, respectively. The 

age‐standardized occurrence ratio and the age‐
standardized mortality ratio reduced from 1990 to 

2019. Among all Iranian stroke cases within 2019, 

44.7% were associate with  hypertension and 28.8%  

with elevated fasting plasma glucose(12). The 

prevalence of the stroke accrue and death ratio reduced 

in all provinces of Iran from 2019. Stroke was cause of 

4.48% of all disabilities in 2019 (3.38% related to 

ischemic stroke, 0.87% related to intracerebral 

hemorrhage, and 0.22% related to subarachnoid 

hemorrhage). Alteplase thrombolysis prescripts in 

stroke patients with adequate criteria. This is the first 

descriptive study of the experience of administering 

tenecteplase in Iran (12). 

Tenecteplase is approved treatment for ST-segment 

elevation myocardial infarction at 0.5 mg/kg with less 

systemic bleeding risk during treatment (10, 13). 

Tenecteplase administration before thrombectomy 

resulted to greater reperfusion rate and elevated 

functional outcomes in compared to alteplase 

administration among the ischemic stroke patients 

administrated during 4.5 hours following stroke 

occurrence(14). Tenecteplase has been reported to 

have superior safety profile to alteplase (15, 16). A 

multi central meta-analysis of the randomized clinical 

trials for administration of tenecteplase in ischemic 

stroke thrombolysis reported greater impact on 

physiological and imaging outcomes at 0.25 mg/kg 

dose of tenecteplase in comparison with 0.4 and 0.1 

mg/kg of tenecteplase (17, 18). The purpose of the 

current report was to investigate the effectiveness and 

the side effects of treatment with tenecteplase 0.25 

mg/kg in the acute ischemic stroke patients. 

 
 

Materials and Methods 

Individuals with acute ischemic stroke have been 

admitted in the research. The cases aged more than 18 

years, affected with ischemic stroke, presenting during 

4.5 hours following the occurrence of symptoms, 

absence of contraindications for receiving 

thrombolytic treatment, informed consent to 

administration in the research have been included in the 

study. Exclusion parameters were significant cerebral 

trauma or intracranial hemorrhage, previous stroke in 

the past three months, arterial perforation in a non-

compressible location in the past 7 days, aneurysm, 

cranial or spinal operation, high blood pressure 

(systolic above 185 mmHg or diastolic above 110 

mmHg), acute hemorrhage of internal organs, platelet 

count lower than 100,000/mm^3, recent administration 

of anticoagulants. Moreover, fibrinogen levels below 

150 mg/dL, CT scan showing infarction in several 

lobes that causes hypodensity greater than one-third of 

the cerebral hemisphere, seizures at onset with residual 

postictal neurological disturbances, recent acute 

myocardial infarction (3 months prior) were other 

exclusion criteria. 

The ethics committee of Jundishapur University and 

Golestan Hospital of Ahvaz at each site approved the 

present trial, and the informed consent form was read 

and signed by the patient or legal representative before 

enrollment. Immediately after the patient's arrival, 

computed tomography (CT) was performed. After 

brain CT, the physicians based in stroke care unit, 

evaluated the eligibility for thrombolytic therapy and 

study entry. Thrombolysis was prescribed for the 

patients if there was no intracranial hemorrhage. A 

specialist doctor and trained intern examined all 

patients. The presence of the patient during the 

treatment time window, the contraindications for the 

treatment of thrombolysis, blood pressure, the oxygen 

saturation level and capillary sugar estimation were 

checked. The blood samples were taken for other 

standard laboratory tests. Tenecteplase were 

administrated (0.25 mg/kg to a maximum of 25 mg) as 

an intravenous bolus. The patients were in the stroke 

care unit after administration of tenectaplase, and their 

blood pressure, oxygen saturation, and cardiac rate 

were closely monitored. The fibrinogen levels were 

checked two and four hours after injection.  If the 

fibrinogen level was less than 150 mg/dL or in case of 

decreased level of consciousness or if the functional 

deficiency did not improve after 24 hours, the CT and 

MRI were performed to check the possibility of re-

infraction and ICH. 

Residents and emergency nurses were aware of the 

treatment assignment. Neurological deficiency were 

evaluated by the NIH Stroke Scale/Score (NIHSS), 

which was recorded at the time of admission, at 24 

hours following admission, and at 7 days later. 

Clinicians trained to the evaluation and monitoring of 
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ischemic stroke cases overviewed the NIHSS, and 

focal experts were responsible for training supervisors 

at each site. The Modified Rankin Scale (mRS) has 

been obtained in 90 day post stroke assessment by 

outpatient consultant nurse. Primary efficacy outcome 

was defined as at least 4 score improvements in NIHSS 

at 7 days after thrombolysis, and secondary efficacy 

outcome was defined as mRS 0 and 1 at 90 days after 

ischemic stroke.  All medical evaluations during the 

patient's stay in the hospital were recorded in a 

provincial online database named STROK (STroke 

Registry of Khuzestan; http://www.STROK.ir/).  

 

Results 

 In the current study, 36 patients were enrolled 

between July 21 and December 22 ,2022. The age of 

the cases was between 37- 85 years old and the mean 

age of the cases was 63.83 years. The gender 

distribution of the participants was 27.7% female (10 

patients) and 72.2% male (16 patients). Of the 36 

patients studied, 55.5% had history of high blood 

pressure (20 patients) and 33.5% had diabetes. In 

addition, 22% of patients (8 patients) were smoker. The 

history reports of patients showed that one patient had 

a previous history of atrial fibrillation, one case 

evidently reported hyperlipidemia, and 8 patients 

(22.2%) had coronary heart disease. Two cases 

reported the previous ischemic stroke before this 

admission. The cause of stroke was large artery 

occlusion in 27.7% of patients. Patient characteristics 

are shown in Table 1. 

 

 

Table 1. Characteristics of Stroke Cases at Baseline 

 

Age — Year 63.8±11.2* 

Gender of patients— no. (%)  

  Male  26(72.2) 

  Female  10(27.7) 

Hypertension— no. (%) 20(55.5) 

Diabetic patients — no. (%) 11(30.5) 

Smoker patients — no. (%) 8(22) 

History of atrial fibrillation— no. (%) 1(2.7) 

Hyperlipidemia— no. (%) 1(2.7) 

Coronary heart disease— no. (%) 8(22.2) 

Previous history of ischemic stroke 2(5.5) 

Cause of stoke— no. (%)  

 Large artery atherosclerosis 10(27.7) 

Small artery atherosclerosis 2(5.5) 

Cardiac embolism    14(38.8) 

Undetermined or other 10(27.7) 

 

 

NIHSS corresponding to the admission time was 

recorded with the mean of 12.7±4.6 (from 6 to 22), The 

mean of NIHSS corresponding to 24 hours after 

admission was 9.6±4.8 (from 3 to 20) that was 

significantly different with baseline NIHSS (P < 

0.001). The mean NIHSS score recorded on the seventh 

day after stroke was 7.6±4.4, which was significantly 

different from the 24-hour NIHSS score (P < 0.001). In 

50% of patients, NIHSS changes during 7 days were 

equals or more than four score which indicated as 

primary efficacy outcome. During four days after 

treatment, symptomatic ICH was observed in one cases 

among the patients who suffered from lung cancer. 

This patient died five days after treatment because of 

pulmonary complications and respiratory failure. Two 

patients developed small asymptomatic ICH which did 

not affect the NIHSS. These two patients discharge 7 

days after injection and the secondary efficacy 

outcomes were excellent in both of theme. 

Consequently, 22 cases (61.1%) met secondary 

efficacy outcomes with mRS 0 and 1. The data 

summarized in the Table 2. 

Table 2. Functional assessment of stroke patients treated with tenecteplase 

NIHSS* (baseline) 12.7±4.6# 

NIHSS (24-hour) 9.6±4.8 

NIHSS (7-day) 7.6±4.4 

mRS+( 90-day) 1.5±1.3 

Primary efficacy outcome 18 patients (50%) 

Secondary efficacy outcome 22 patients (61 %) 
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*Scores on the National Institutes of Health Stroke Scale (NIHSS), the standard neurologic assessment, range from 0 

(normal function) to 42 (death), the lower scores indicated less functional deficits in stroke. 

+Scores on the modified Rankin scale range from 0 (no neurologic deficit) to 6 (death).  

#Plus–minus values are means ± SD (standard deviation). 

 

 

Discussion  

Stroke is the main cause of disability in the elderly 

population in worldwide. Considering the aging of the 

human population, there is a need to develop 

knowledge about stroke and its treatment methods over 

the next few decades (19, 20). Although great strides 

have been made to understand the pathophysiological 

mechanisms underlying stroke, several gaps remain 

unsolved regarding the early diagnosis of stroke and 

the development of therapies that can significantly 

improve the individual's health status and reduce 

complications of acute ischemic stroke(21).  

Mechanical thrombectomy is a beneficial therapy in 

the large arterial obstructions (22). The basis of 

mechanical thrombectomy is the insertion of an 

endovascular catheter and other devices to remove or 

break up a thrombus that has barricaded an intracranial 

artery(23). This procedure is usually operated as a 

puncture of the femoral artery in the patient under 

general anesthesia or sedation. There are some 

problems with the use of mechanical thrombectomy 

included: restricted access to the trained neurosurgery 

specialist, equipment limitations with the navigation 

cable in the dedicated intracranial arteries, vessel 

injury, embolization in distal area, vessel 

disconnection, and vasospasm causing stroke 

exacerbation(24). These limitations lead the 

approaches towards use of more efficient 

pharmacological treatments to progress the intravenous 

thrombolysis. 

The Intravenous thrombolysis using rtPA, is the 

unique accepted systemic therapy in the acute ischemic 

stroke which is most advantageous when prescript in 

the time limitation of the first 4.5 hours following 

stroke occurrence(25). The natural tPA is 

physiologically released from vascular endothelial 

cells and converts plasminogen to plasmin. Plasmin 

cleaves fibrin into the fibrinogen degradation 

products(9). This process breaks down the fibrin 

structure in the thrombus structure, which leads to 

thrombolysis and finally re-canalization of the vessel 

(Figure 1). Alteplase is a recombinant tPA that reported 

to be advantageous effects in ischemic stroke 

thrombolysis since1995 (9, 26). In the first report, the 

National Institute of Neurological Disorders and stroke 

rtPA Stroke Study, also known as the NINDS trial, 

validated the effectiveness and safety outcomes of this 

thrombolytic drug in ischemic stroke management(27). 

To date, the most common thrombolytic treatment 

against ischemic stroke is alteplase. The short half-life 

and low specificity for fibrin are the most important 

limitations of this thrombolytic medicine (9). 

  

Figure 1. The clot blocks the blood flow pathway. The 

fibrin protein in the blood clot structure is broken and 

lysed by tPA. Then the clot skeleton is destroyed and 

blood flow is restored. The activity of PAI-1 causes the 

breakdown and inactivation of tPA. tPA: Tissue 

plasminogen activator; PAI-1: Plasminogen activator 

inhibitor 1. 

Tenecteplase (TNK) is a mutated product of tissue 

plasminogen activator that has shown an increased 

beneficial effect on recanalization than alteplase in 

acute myocardial infarction and also has the less side 

effect of hemorrhagic incidence (9). Tenecteplase has 

527 amino acids, with several distinct domains 

including domains of fibronectin, epidermal growth 

factor, Kriegel 1, Kriegel 2 and serine protease 

domains(28). As respects, in the amino acid sequence 

of tenecteplase there are substitution in three positions. 

The substitution of threonine 103 with asparagine and 

glutamine 117 with asparagine enhances the half-life of 

tenecteplase in the circulation. The amino acid 

substitution at positions 296-299 protects tenecteplase 

against PAI-1 function and enhanced the specify for 

fibrin(9, 29). The biochemical properties of 

tenecteplase promote pharmacological advantages in 

compare to alteplase. The greater stability of 

tenecteplase in the plasma makes it possible to be 

injected as an intravenous bolus rather than a 

contiguous infusion(30). A single bolus of tenecteplase 

for "drip and send" cases has made the treatment 

process more feasible. In addition, the poor selection of 

alteplase for fibrin leads to excessive systemic 

hemorrhage risk and fracture of the blood-brain barrier, 

which can lead to increased risk of cerebral and 

hemorrhagic edema after stroke. In addition, 

tenecteplase has an inhibitory effect on platelet 

accumulation and affects the coagulation procedure by 

decreasing the hemorrhagic adverse effects(31, 32). 

Symptomatic intracranial hemorrhage is a desperate 

outcome following thrombolysis against ischemic 

stroke, and multiple biomarkers were studied. 
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However, the alterations of biomarkers to symptomatic 

ICH is not clearly understood(20). A variety of 

biomarkers have been reported to importantly alter 

following thrombolysis. Some molecules  including 

brain-derived neurotrophic factor (BDNF), C-C motif 

chemokine ligand (CCL)-24, interleukin (IL)-6, IL-10, 

IL-18, and vascular endothelial growth factor (VEGF) 

were increased and some molecules, such as CCL-11, 

intercellular adhesion molecule-1, and IL-7 were 

decreased following thrombolysis treatment(33). 

Here we administrated tenecteplase 0.25 mg/kg for 

all patients and we observed an approvable safety 

during tenecteplase administration. Several clinical 

studies analyzed the safety of tenecteplase 

administration in reperfusion therapy for ischemic 

stroke (34, 35). Campbel et al. reported tenecteplase 

injection at the dose of 0.25 mg/kg in the time range of 

4.5 hours following symptom onset, resulted to greater 

reperfusion occurrence and better functional 

consequences in compared with alteplase (14). Some 

studies reported that tenecteplase in the dose higher 

than 0.25 mg/kg (0.4 mg/kg) is not safe enough and 

increases the possibility of ICH and death (36, 37). 

Moreover, tenecteplase injection at the dose of 0·25 

mg/kg resulted to greater reperfusion and higher 

clinical outcomes than alteplase in individuals with 

ischemic stroke (38). Additionally, 0.25 mg/kg 

tenecteplase was advised in the 2019 guidelines of  

American Heart Association/American Stroke 

Association for patients without contraindications to 

intravenous (IV) fibrinolysis who were also meet 

criteria for mechanical thrombectomy (39).  

Due to the insufficient number of researches and 

reports on tenecteplase administration outcomes, the 

recommendation profiles and level of documents are 

not satisfiable (32). Tenecteplase 0.25 mg/kg during 

4.5 hours following symptom presentation, has been 

recommended the 2021 European Stroke Organization 

guidelines, prior to mechanical thrombectomy (32). 

Nevertheless, in the medical and pharmacological 

approaches, tenecteplase is still used with cautious in 

ischemic stroke thrombolysis, and strong 

recommendation to prescribe tenecteplase requires 

more evidences obtained from clinical reports.  

However, the primary and secondary outcomes of 

this study confirmed the efficacy and safety of 

tenecteplase for ischemic stroke treatment. 

Tenecteplase administration appears to be an 

appropriate option for stroke thrombolysis. An 

important limitation of our study was the restricted 

number of stroke patients treated with tenecteplase. 

Since the availability of tenecteplase in Iran is not 

feasible, it was not possible to perform the appropriate 

clinical trial in the larger patient population. This can 

affect the frequency of parameters and data analysis. 

Moreover, another limitation of our study is the lack of 

comparison between tenecteplase and alteplase, which 

should be considered in the future studies. 

Conclusion 

In this study, tenecteplase administration improved 

NIHSS index in ischemic stroke patients 24 hours after 

stroke and one week later. Moreover, 61.7% of patients 

had an excellent mRS outcomes three months after the 

stroke. Symptomatic ICH was seen in only one patient. 

The primary and secondary outcomes of this study 

confirmed the efficacy and safety of tenecteplase for 

ischemic stroke treatment. According to the current 

research, tenecteplase administration appears to be an 

appropriate option for stroke thrombolysis. 

 

Acknowledgments 

We sincerely thank the people involved in the 

STROK online database (STroke Registry Of 

Khuzestan; http://www.STROK.ir/) in Ahvaz 

Junishapur University of Medical Sciences, who 

accompanied us in data collection.  

 

Authors’ Contribution 

Conceptualization and resources, S.R.; methodology, 

E.B.; investigation, F.K and P.M.; validation, A.B.; 

data analysis, writing and interpretation, M.A. D. 

Conflict of Interest 

The authors declare that they have no conflict of 

interest. 

 

Funding 

This research received no external funding. 

Ethics Approval and consent to 

participate 

This study was a research project in Ahvaz 

Junishapur University of Medical Sciences with the 

ethical code 

IR.AJUMS.HGOLESTAN.REC.1402.047. And the 

project number U-02076. 

 

 

 

 

 

 

 

 

 

http://www.strok.ir/


124   Tenecteplase administration for Acute Ischemic Stroke 

       Volume 32, March-April 2024       Journal of Advances in Medical and Biomedical Research 

  

References 

1. Murphy SJ, Werring DJ. Stroke: causes and 

clinical features. Medicine. 2020;48(9):561-6. 

https://doi.org/10.1016/j.mpmed.2020.06.002 

PMid:32837228 PMCid:PMC7409792 

  

2. Johnson W, Onuma O, Owolabi M, Sachdev S. 

Stroke: a global response is needed. Bullet World 

Health Organ. 2016;94(9):634. 

https://doi.org/10.2471/BLT.16.181636 

PMid:27708464 PMCid:PMC5034645 

 

  

3. O'donnell MJ, Xavier D, Liu L, et al. Risk factors 

for ischaemic and intracerebral haemorrhagic stroke 

in 22 countries (the INTERSTROKE study): a case-

control study. Lancet. 2010;376(9735):112-23. 

https://doi.org/10.1016/S0140-6736(10)60834-3 

PMid:20561675 

 

  

4. Mazaheri S, Darvish M, Pooroalajal J, Fariadras 

M. A comparative study on the effect of citicoline on 

acute ischemic and hemorrhagic stroke. Avicenna 

Clin Med. 2018;25(1):20-7. 

https://doi.org/10.21859/ajcm.25.1.20 

 

  

5. Campbell BC, De Silva DA, Macleod MR, et al. 

Ischaemic stroke. Nature Rev Dis Prim. 

2019;5(1):70. 

https://doi.org/10.1038/s41572-019-0118-8 

PMid:31601801 

 

  

6. Murugan D, Selvaraj SK, Anandan AD, et al. 

Analysis of stroke-risk factors among stroke 

survivors. Int J Nutr Pharmacol Neurol Dis. 

2022;12(3):120-5. 

 

  

7. Urrutia VC, Faigle R, Zeiler SR, et al. Safety of 

intravenous alteplase within 4.5 hours for patients 

awakening with stroke symptoms. PLoS One. 

2018;13(5):e0197714. 

https://doi.org/10.1371/journal.pone.0197714 

PMid:29787575 PMCid:PMC5963768 

 

  

8. Mahmood A, Muir KW. Tenecteplase or 

alteplase: what is the thrombolytic agent of the 

future? Curr Treat Option Neurol. 2022;24(10):503-

13. 

https://doi.org/10.1007/s11940-022-00733-4 

PMid:35965955 PMCid:PMC9362569 

 

  

9. Chester KW, Corrigan M, Schoeffler JM, et al. 

Making a case for the right '-ase'in acute ischemic 

stroke: alteplase, tenecteplase, and reteplase. Expert 

Opin Drug Safety. 2019;18(2):87-96. 

 

https://doi.org/10.1080/14740338.2019.1573985 

PMid:30712409 

  

10. Warach SJ, Dula AN, Milling Jr TJ. 

Tenecteplase thrombolysis for acute ischemic stroke. 

Stroke. 2020;51(11):3440-51. 

https://doi.org/10.1161/STROKEAHA.120.029749 

PMid:33045929 PMCid:PMC7606819 

 

  

11. Baird AE, Jackson R, Jin W, et al. Tenecteplase 

for acute ischemic stroke treatment. Seminars in 

Neurology; 2021: Thieme Medical Publishers, Inc. 

https://doi.org/10.1055/s-0040-1722722 

PMid:33472268 

 

  

12. Fallahzadeh A, Esfahani Z, Sheikhy A, et al. 

National and subnational burden of stroke in Iran 

from 1990 to 2019. Ann Clin Transl Neurol. 

2022;9(5):669-83. 

https://doi.org/10.1002/acn3.51547 

PMid:35395141 PMCid:PMC9082377 

 

  

13. Tanswell P, Modi N, Combs D, Danays T. 

Pharmacokinetics and pharmacodynamics of 

tenecteplase in fibrinolytic therapy of acute 

myocardial infarction. Clin Pharmacokin. 

2002;41:1229-45. 

https://doi.org/10.2165/00003088-200241150-00001 

PMid:12452736 

 

  

14. Campbell BC, Mitchell PJ, Churilov L, et al. 

Tenecteplase versus alteplase before thrombectomy 

for ischemic stroke. New Eng J Med. 

2018;378(17):1573-82. 

https://doi.org/10.1056/NEJMoa1716405 

PMid:29694815 

 

  

15. Semba CP, Sugimoto K, Razavi MK. Alteplase 

and tenecteplase: applications in the peripheral 

circulation. Techniq Vasc Intervention Radiol. 

2001;4(2):99-106. 

https://doi.org/10.1016/S1089-2516(01)90003-4 

https://doi.org/10.1053/tvir.2001.24834 

 

  

16. Guillermin A, Yan DJ, Perrier A, Marti C. Safety 

and efficacy of tenecteplase versus alteplase in acute 

coronary syndrome: a systematic review and meta-

analysis of randomized trials. Arch Med Sci. 

2016;12(6):1181-7. 

https://doi.org/10.5114/aoms.2016.58929 

PMid:27904506 PMCid:PMC5108379 

 

  

17. Menon BK, Buck BH, Singh N, et al. 

Intravenous tenecteplase compared with alteplase for 
 

https://doi.org/10.1016/j.mpmed.2020.06.002
https://doi.org/10.2471/BLT.16.181636
https://doi.org/10.1016/S0140-6736(10)60834-3
https://doi.org/10.21859/ajcm.25.1.20
https://doi.org/10.1038/s41572-019-0118-8
https://doi.org/10.1371/journal.pone.0197714
https://doi.org/10.1007/s11940-022-00733-4
https://doi.org/10.1080/14740338.2019.1573985
https://doi.org/10.1161/STROKEAHA.120.029749
https://doi.org/10.1055/s-0040-1722722
https://doi.org/10.1002/acn3.51547
https://doi.org/10.2165/00003088-200241150-00001
https://doi.org/10.1056/NEJMoa1716405
https://doi.org/10.1016/S1089-2516(01)90003-4
https://doi.org/10.1053/tvir.2001.24834
https://doi.org/10.5114/aoms.2016.58929


Shahram Rafie et al. 125 

      Volume 31, January-February 2023       Journal of Advances in Medical and Biomedical Research 

acute ischaemic stroke in Canada (AcT): a 

pragmatic, multicentre, open-label, registry-linked, 

randomised, controlled, non-inferiority trial. Lancet. 

2022;400(10347):161-9. 

https://doi.org/10.1016/S0140-6736(22)01054-6 

PMid:35779553 

  

18. Kheiri B, Osman M, Abdalla A, et al. 

Tenecteplase versus alteplase for management of 

acute ischemic stroke: a pairwise and network meta-

analysis of randomized clinical trials. J Thromb 

Thrombolysis. 2018;46:440-50. 

https://doi.org/10.1007/s11239-018-1721-3 

PMid:30117036 

 

  

19. Kuriakose D, Xiao Z. Pathophysiology and 

treatment of stroke: present status and future 

perspectives. Int J Molec Sci. 2020;21(20):7609. 

https://doi.org/10.3390/ijms21207609 

PMid:33076218 PMCid:PMC7589849 

 

  

20. Campbell BC, Nguyen TN. Advances in stroke: 

treatments-interventional. Stroke. 2022;53(1):264-7. 

https://doi.org/10.1161/STROKEAHA.121.037039 

PMid:34915739 

 

  

21. Rabinstein AA. Update on treatment of acute 

ischemic stroke. Continuum: Lifelong Learning in 

Neurology. 2020;26(2):268-86. 

https://doi.org/10.1212/CON.0000000000000840 

PMid:32224752 

 

  

22. Casetta I, Pracucci G, Saletti A, et al. Combined 

intravenous and endovascular treatment versus 

primary mechanical thrombectomy. The Italian 

registry of endovascular treatment in acute stroke. 

Int J Stroke. 2019;14(9):898-907. 

https://doi.org/10.1177/1747493019851279 

PMid:31126218 

 

  

23. Labarrere CA, Dabiri AE, Kassab GS. 

Thrombogenic and inflammatory reactions to 

biomaterials in medical devices. Front Bioengin 

Biotechnol. 2020;8:123. 

https://doi.org/10.3389/fbioe.2020.00123 

PMid:32226783 PMCid:PMC7080654 

 

  

24. Pilgram-Pastor SM, Piechowiak EI, Dobrocky T, 

et al. Stroke thrombectomy complication 

management. J Neurointervention Surg. 

2021;13(10):912-7. 

https://doi.org/10.1136/neurintsurg-2021-017349 

PMid:34158401 PMCid:PMC8458081 

 

  

25. dela Peña I, Borlongan C, Shen G, Davis W. 

Strategies to extend thrombolytic time window for 

ischemic stroke treatment: an unmet clinical need. J 

Stroke. 2017;19(1):50. 

 

https://doi.org/10.5853/jos.2016.01515 

PMid:28178410 PMCid:PMC5307939 

  

26. LeCouffe NE, Kappelhof M, Treurniet KM, et al. 

A randomized trial of intravenous alteplase before 

endovascular treatment for stroke. New Eng J Med. 

2021;385(20):1833-44. 

https://doi.org/10.1056/NEJMoa2107727 

PMid:34758251 

 

  

27. NINDS T. The national institute of neurological 

disorders and stroke rt-pa stroke study group. tissue 

plasminogen activator for acute ischemic stroke. N 

Engl J Med. 1995;333(24):1581-7. 

https://doi.org/10.1056/NEJM199512143332401 

PMid:7477192 

 

  

28. Gibson CM, Marble SJ. Issues in the assessment 

of the safety and efficacy of tenecteplase (TNK‐

tPA). Clinical cardiology. 2001;24(9):577-84. 

https://doi.org/10.1002/clc.4960240903 

PMid:11558838 PMCid:PMC6655068 

 

  

29. Behrouz R. Intravenous tenecteplase in acute 

ischemic stroke: an updated review. J Neurol. 

2014;261:1069-72. 

https://doi.org/10.1007/s00415-013-7102-0 

PMid:24036924 

 

  

30. Logallo N, Kvistad CE, Nacu A, Thomassen L. 

Novel thrombolytics for acute ischemic stroke: 

challenges and opportunities. CNS Drugs. 

2016;30:101-8. 

https://doi.org/10.1007/s40263-015-0307-2 

PMid:26798040 

 

  

31. Marshall RS. Progress in intravenous 

thrombolytic therapy for acute stroke. JAMA 

Neurol. 2015;72(8):928-34. 

https://doi.org/10.1001/jamaneurol.2015.0835 

PMid:26030910 

 

  

32. Li G, Wang C, Wang S, Xiong Y, Zhao X. 

Tenecteplase in ischemic stroke: challenge and 

opportunity. Neuropsychiatr Dis Treat. 

2022;18:1013. 

https://doi.org/10.2147/NDT.S360967 

PMid:35586365 PMCid:PMC9109727 

 

  

33. Cui Y, Wang XH, Zhao Y, et al. Change of 

serum biomarkers to post-thrombolytic symptomatic 

intracranial hemorrhage in stroke. Front Neurol. 

2022;13:889746. 

https://doi.org/10.3389/fneur.2022.889746 

https://doi.org/10.3389/fneur.2022.751912 

 

  

https://doi.org/10.1016/S0140-6736(22)01054-6
https://doi.org/10.1007/s11239-018-1721-3
https://doi.org/10.3390/ijms21207609
https://doi.org/10.1161/STROKEAHA.121.037039
https://doi.org/10.1212/CON.0000000000000840
https://doi.org/10.1177/1747493019851279
https://doi.org/10.3389/fbioe.2020.00123
https://doi.org/10.1136/neurintsurg-2021-017349
https://doi.org/10.5853/jos.2016.01515
https://doi.org/10.1056/NEJMoa2107727
https://doi.org/10.1056/NEJM199512143332401
https://doi.org/10.1002/clc.4960240903
https://doi.org/10.1007/s00415-013-7102-0
https://doi.org/10.1007/s40263-015-0307-2
https://doi.org/10.1001/jamaneurol.2015.0835
https://doi.org/10.2147/NDT.S360967
https://doi.org/10.3389/fneur.2022.889746
https://doi.org/10.3389/fneur.2022.751912


126   Tenecteplase administration for Acute Ischemic Stroke 

       Volume 32, March-April 2024       Journal of Advances in Medical and Biomedical Research 

34. Yuh WT, Alexander MD, Beauchamp NJ. 

Intraarterial treatment for acute ischemic stroke. N 

Engl J Med. 2015;372(12):1176. 

https://doi.org/10.1056/NEJMc1501204 

 

  

35. Haley Jr EC, Lyden PD, Johnston KC, Hemmen 

TM, Investigators TiS. A pilot dose-escalation safety 

study of tenecteplase in acute ischemic stroke. 

Stroke. 2005;36(3):607-12. 

https://doi.org/10.1161/01.STR.0000154872.73240.e

9 

PMid:15692126 

 

  

36. Kvistad CE, Næss H, Helleberg BH, et al. 

Tenecteplase versus alteplase for the management of 

acute ischaemic stroke in Norway (NOR-TEST 2, 

part A): a phase 3, randomised, open-label, blinded 

endpoint, non-inferiority trial. Lancet Neurol. 

2022;21(6):511-9. 

https://doi.org/10.1016/S1474-4422(22)00124-7 

PMid:35525250 

 

  

37. Logallo N, Novotny V, Assmus J, et al. 

Tenecteplase versus alteplase for management of 

acute ischaemic stroke (NOR-TEST): a phase 3, 

randomised, open-label, blinded endpoint trial. 

Lancet Neurol. 2017;16(10):781-8. 

https://doi.org/10.1016/S1474-4422(17)30253-3 

PMid:28780236 

 

  

38. Parsons M, Spratt N, Bivard A, et al. A 

randomized trial of tenecteplase versus alteplase for 

acute ischemic stroke. New Eng J Med. 

2012;366(12):1099-107. 

https://doi.org/10.1056/NEJMoa1109842 

PMid:22435369 

 

  

39. Berge E, Whiteley W, Audebert H, et al. 

European stroke organization (ESO) guidelines on 

intravenous thrombolysis for acute ischaemic stroke. 

Europ Stroke J. 2021;6(1):I-LXII. 

https://doi.org/10.1177/2396987321989865 

PMid:33817340 PMCid:PMC7995316 

 

  

  

 

 

 

 

 

How to Cite This Article:  

Shahram Rafie , Ebrahim Behzad , Fatemeh Khazaali , Parnia Molazadeh, Amin Baharvand , Mitra Ansari 

Dezfouli. The Primary Experience with Tenecteplase Thrombolysis for Acute Ischemic Stroke; a Report from 

Iran.J Adv Med Biomed Res. 2024; 32(151): 119-126.  

Download citation:  

BibTeX | RIS | EndNote | Medlars | ProCite | Reference Manager | RefWorks 

 

Send citation to:  

 Mendeley      Zotero    RefWorks 

 

 

 

RefWorks 

  

 

 

 

 

https://doi.org/10.1056/NEJMc1501204
https://doi.org/10.1161/01.STR.0000154872.73240.e9
https://doi.org/10.1161/01.STR.0000154872.73240.e9
https://doi.org/10.1016/S1474-4422(22)00124-7
https://doi.org/10.1016/S1474-4422(17)30253-3
https://doi.org/10.1056/NEJMoa1109842
https://doi.org/10.1177/2396987321989865
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=BibTeX
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=ris
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=EndNote
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=Medlars
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=ProCite
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=Reference_Manager
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=RefWorks
http://www.mendeley.com/import/?url=https://zums.ac.ir/journal/article-1-6661-en.html
http://www.mendeley.com/import/?url=https://zums.ac.ir/journal/article-1-6661-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
http://www.mendeley.com/import/?url=http://zums.ac.ir/journal/article-1-6123-en.html
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=ris
https://zums.ac.ir/journal/web2export.php?a_code=A-10-6083-1&sid=1&slc_lang=en&type=ris
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6661-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-6661-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html
http://www.refworks.com/express/ExpressImport.asp?vendor=J-Adv-Med-Biomed-Res&filter=RefWorks%20Tagged%20Format&encoding=65001&url=http%3A%2F%2Fzums.ac.ir%2Fjournal%2Farticle-1-4781-en.html

