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Abstract

Aim: The aim of the present study was to assess the outcome of acute ischemic stroke patients treated with
tenecteplase.

Material & Methods: A prospective observational study of acute ischemic stroke patients treated with
tenecteplase. On admission, clinical characteristics, temporal, epidemiological, imaging parameters, outcome
measures including baseline National Institutes of Health Stroke Scale( NIHSS) score, NIHSS at 1 hour, 24
hours, at discharge, and modified Rankin Scale Scores (mRS) at 0, 1 and 3 months were recorded in a structured
proforma. Twenty patients were included in the study.

Results: During the study, a total of 20 patients underwent intravenous(IV) thrombolysis with tenecteplase.
Mean age was 60.32 years with 70% of the study subjects being males. Hypertension was the commonest risk
factor present in 60% of the cases, followed by dyslipidemia in 50%. Most of the patients had large artery stroke
subtype, with the infarct region belonging to the territory of middle cerebral artery in all the 20 cases. The mean
time from onset of symptoms to arrival at the medical emergency was 115 (£12.48) minutes (min) while mean
“door to needle” time was 56 (+18.22) min. The study subjects had a mean NIHSS score of 12 (£3.14) and a
median mRS score of 5 (range: 3-5) at the baseline. The primary clinical efficacy outcome was an improvement
in NIHSS score of 4 or more points at 24 h. Mean NIHSS scores at 2 h and 24 h were 11.49 (+5.15) and 9.31
(£5.25), respectively. We used “one-way repeated measures analysis of variance” test and observed a significant
difference between the NIHSS scores at baseline and 24 h (P = 0.012).

Conclusion: Tenecteplase was found to be the safer, faster and cost- effective thrombolytic agent in acute
ischemic stroke and is as much suited for the rural setting, as for the urban ones. More studies on this novel
thrombolytic agent will throw light on its superiority even in the rural settings thus preventing the stroke
epidemics, enhanced by its customized usage especially in this era of endovascular care.
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Introduction

In India, absolute number of stroke deaths have
increased in the past two decades with a 100%
increase in stroke incidence from 1970- 1979 to
2000-2008. [1] In most countries alteplase within
4.5 hours window period was the only approved
thrombolytic therapy until 2016 after which
tenecteplase, an engineered recombinant tissue
Plasminogen Activator(t-PA) with higher fibrin
specificity, longer half-life, faster onset of action
and convenience of single bolus administration was
approved by drug controller general of India
(DCGI) and came into use. [2] Intravenous (IV)
thrombolysis with recombinant tissue plasminogen
activator (rt-PA) has assumed vital importance in
the successful treatment of acute ischemic stroke.

Conventionally, alteplase infusion has proved to be
efficacious in improving the functional outcomes

when given within 4.5 hours (h) of the stroke onset,
and it is the only worldwide approved rt-PA agent
for stroke thrombolysis. [3,4] Endogenous tPA is a
serine protease in endothelial cells that catalyzes
the cleavage of plasminogen to plasmin and
subsequent degradation of fibrin in thrombi as part
of coagulation homeostasis. [5] Synthesis of this
wild-type tPA by recombinant DNA technology,
[6] enabled therapeutic fibrinolysis targeting
arterial thrombi for the reversal of acute ischemic
disease. [2]

Alteplase infusion requires a second, dedicated
intravenous catheter insertion that may delay
treatment initiation if intravenous access is difficult
to obtain. Because of the very short plasma half-life
of alteplase, a gap between the end of bolus and
start of infusion, a common occurrence perhaps

Thakur International Journal of Current Pharmaceutical Review and Research

85


http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research

exacerbated by the pressure to minimize door to
needle times, will result in an under dosing. [7,8,9]

Besides, tenecteplase has some pharmacological
advantages in comparison to alteplase. It has a
longer duration of action and higher fibrin
specificity. Further, it can be given as a single
bolus injection, unlike alteplase which is given as a
continuous infusion after the bolus dose, thus
offering the advantage of a convenient
administration. This study compares the clinico-
epidemiological as well as in-hospital parameters
with the immediate as well as the serial outcome
measures until 3 months of treatment with this
novel, affordable and cheaper drug in a 24 hours
stroke care facility from a rural tertiary centre in a
developing country like India. More studies on
tenecteplase from rural settings offer a great
potential of improving current clinical practice to
counter the stroke epidemics in developing
countries.

The aim of the present study was to assess the
outcome of acute ischemic stroke patients treated
with tenecteplase.

Material & Methods

A prospective observational study including
consecutive acute ischemic stroke patients above
18 years of age coming to Department Of
Neurology, AIIMS Patna, Bihar, India for 10
months and treated with tenecteplase. 20 patients
were included in the study. All baseline
characteristics and NIHSS scores were noted, and
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Computed  Tomography(CT) or  Magnetic
Resonance Imaging (MRI) of brain was taken
immediately.

Patients were thrombolysed with tenecteplase if
there were no contraindications for thrombolysis. A
check CT was done after 24 hours or earlier if there
was clinical deterioration.

Clinical, epidemiological, imaging parameters,
outcome measures including baseline NIHSS,
NIHSS at 1 hour, 2 hours, discharge and mRS
[modified Rankin Scale Score] at 0, 1 and 3 months
were filled in a structured proforma. The primary
outcome measured was NIHSS at discharge and
secondary outcome was mRS at 3 months. An
NIHSS of 0 or 1 or a drop in NIHSS by eight
scores was considered as major improvement. [10]
Decrease in scores by values of 4 and 2 were
considered as moderate and mild improvement
respectively. [11,12] A mRS of 0 or 1 or a three
point improvement was considered as good
functional outcome or a major improvement, 10
two and single point improvement of mRS was
used to indicate moderate and mild improvement
respectively. [13,14]

Data Analysis

Data analysis was done using SPSS software
comparing the clinico-epidemiological and in
hospital parameters with outcome measures, the
serial NIHSS and mRS scores.

Results

Table 1: Baseline characteristics of patient’s thrombolyzed with tenecteplase

Variables Values(%)
Age (years, mean+SD) 60.32+12.48
Gender (Male) 14 (70)
Risk factors
Hypertension 14 (70)
Dyslipidemia 10 (50)
Diabetes Mellitus 4 (20)
Smoking 4 (20)
Stroke subtype
Large artery 14 (70)
Lacunar 6 (30)
Cereberal circulation
Anterior cereberal artery 0
Middle cereberal artery 20 (100)
Posterior cereberal artery 0
Laterality
Right hemisphere 12 (60)
Left hemisphere 8 (40)
Onset to door time (min., mean+SD) 115+12.48
Door to imaging time (min., mean+SD) 37£17.53
Door to needle time (min., mean+SD) 56+18.22
Baseline NIHSS score (mean+SD) 12+3.14
Baseline Mrs score (median) 5
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During the study, a total of 20 patients underwent
IV thrombolysis with tenecteplase. Mean age was
60.32 years with 70% of the study subjects being
males. Hypertension was the commonest risk factor
present in 60% of the cases, followed by
dyslipidemia in 50%. Most of the patients had large
artery stroke subtype, with the infarct region
belonging to the territory of middle cerebral artery
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in all the 20 cases. The mean time from onset of
symptoms to arrival at the medical emergency was
115 (£12.48) minutes (min) while mean “door to
needle” time was 56 (+18.22) min. The study
subjects had a mean NIHSS score of 12 (£3.14) and
a median mRS score of 5 (range: 3-5) at the
baseline.

Table 2: Outcome analysis after tenecteplase thrombolysis

Variables | Mean+SD P Value
NIHSS score

Baseline 12.88+3.77

2 hours 11.49+£5.15 0.060
24 hours 9.31+5.25 0.012
mRS Score

Baseline 5 0.001
90 days 1

The primary clinical efficacy outcome was an
improvement in NIHSS score of 4 or more points at
24 h. Mean NIHSS scores at 2 h and 24 h were
11.49 (£5.15) and 9.31 (£5.25), respectively. We
used “one-way repeated measures analysis of
variance” test and observed a significant difference
between the NIHSS scores at baseline and 24 h (P
=0.012).

Discussion

However, recent randomized controlled trials
(RCTs) have compared the results of alteplase and
tenecteplase in stroke thrombolysis and observed
tenecteplase to have an efficacy and safety at least,
similar or superior to alteplase. [14-16] Besides,
tenecteplase has some pharmacological advantages
in comparison to alteplase. It has a longer duration
of action and higher fibrin specificity. Further, it
can be given as a single bolus injection, unlike
alteplase which is given as a continuous infusion
after the bolus dose, thus offering the advantage of
a convenient administration. Based on these
advantages and the results of above-mentioned
RCTs, tenecteplase has been recently approved for
ischemic stroke thrombolysis in India within 3 h of
the stroke onset. Moreover, it offers the additional
benefit of reasonable pricing, being available at a
cost which is nearly half of the alteplase. The
differences in stroke risk and functional outcome
depends on age, gender, race, ethnicity and
unfortunately largely on the geographical terrain as
well as the urban- rural divide. [17] In India,
additional factors affecting the rural urban divide
include awareness of stroke symptoms, prehospital
delays, adequacy of ambulance services, and most
importantly the cost of thrombolytic therapy.
Tenecteplase with its cheaper cost when compared
to its predecessor helps jump one of the major
hurdles in acute stroke care in rural settings. The
burden from rural India is extremely difficult to
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estimate since most of the published literatures are
from urban cities. [1]

During the study, a total of 20 patients underwent
IV thrombolysis with tenecteplase. Mean age was
60.32 years with 70% of the study subjects being
males. Hypertension was the commonest risk factor
present in 60% of the cases, followed by
dyslipidemia in 50%. Most of the patients had large
artery stroke subtype, with the infarct region
belonging to the territory of middle cerebral artery
in all the 20 cases. The mean time from onset of
symptoms to arrival at the medical emergency was
115 (£12.48) minutes (min) while mean “door to
needle” time was 56 (+18.22) min. The study
subjects had a mean NIHSS score of 12 (+3.14) and
a median mRS score of 5 (range: 3-5) at the
baseline. In another single arm study respecting
tenecteplase in stroke, Belkouch et al [18] reported
a 24 h improvement of NIHSS score by >4 points
in 77% (10/13) cases. Among Indian patients, none
of the studies have reported the results of
tenecteplase in stroke thrombolysis so far.
However, our observations regarding the efficacy
of Tenecteplase are similar to the results of
previous Indian data regarding alteplase. Durai
Pandian et al. from All India Institute of Medical
Sciences reported 65% patients to have an
improvement of 4 or more points in NIHSS score at
48 h with alteplase. [19] We observed highly
significant difference between NIHSS scores at
baseline and 24 h which is in agreement with the
previously published studies on tenecteplase. [15]
The primary clinical efficacy outcome here means
an improvement in NIHSS score of 4 or more
points at 24 h. Mean NIHSS scores at 2 h and 24 h
were 11.49 (£5.15) and 9.31 (£5.25), respectively.
We used “one-way repeated measures analysis of
variance” test and observed a significant difference
between the NIHSS scores at baseline and 24 h (P
=0.012). Our study showed positive correlation of
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age with post treatment scores which helped predict
outcome and this agrees to study results of young
stroke by Owais et al. [20] It suggested that the
results hold true even for the adult population that
there is poorer response to tenecteplase with
advancing age. Another interesting observation was
the significant improvement in mean mRS scores in
the moderate strokes when compared to the higher
degree strokes which as a matter of fact showed
mild worsening which points to the fact that there
is a very significant delayed treatment
improvement in moderate stroke group with
tenecteplase. Only one patient had symptomatic
Intracranial Hemorrhage(sICH) accounting to 5%
of bleeding risk in this study population which was
similar to other studies. [18]

Conclusion

Tenecteplase was found to be the safer, faster and
cost- effective thrombolytic agent in acute ischemic
stroke and is as much suited for the rural setting, as
for the urban ones. More studies on this novel
thrombolytic agent will throw light on its
superiority even in the rural settings thus
preventing the stroke epidemics, enhanced by its
customized usage especially in this era of
endovascular care.
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