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Thrombolytic Therapy for Stroke: Intravenous
Tenecteplase Era
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Acute ischemic stroke (AIS) is a worldwide health burden and
the leading cause of disability in adults. The management of AIS
is developing rapidly. Currently, the two Food and Drug Admin-
istration (FDA)-approved treatment options for AIS are intrave-
nous thrombolysis (IVT) with alteplase within the first 4.5 h of
the AIS symptom onset and endovascular treatment (EVT) in pa-
tients with an occlusive clot in one of the intracranial large ves-
sels within the first 24 h of symptom onset depending on the sal-
vageability of the brain tissue [1-10]. Some studies have shown
the potential benefit of EVT during the first 16 to 24 h from the
AIS symptom onset if there is a favorable penumbra without
a large infarct core [11, 12]. Another study revealed that EVT
within 6 to 16 h after onset of AIS symptom could decrease the
length hospital stay and improve patient functional outcome [13].

Alteplase is an intravenous recombinant tissue plasminogen
activator (rTPA) with a short half-life that needs continuous in-
fusion for about 1 h [14]. Infusion of alteplase as a bridge prior
to EVT is still a treatment option for eligible AIS patients with
intracranial large vessel occlusions [15-17]. Thus far, alteplase is
the only FDA-approved pharmacological treatment for AIS [1, 5,
18]; however, infusion of alteplase has a relatively low rate of re-
canalization and reperfusion of the large vessel occlusions prior
to EVT; hence, it might not be the ideal treatment option [15, 19].

Tenecteplase is a modified form of alteplase with 14-fold
more fibrin specificity and enhanced ability for thrombolysis.
It also has a longer half-life and 80 times greater resistance to
plasminogen activator inhibitor-1 compared to the alteplase;
as such, it can be used as an intravenous bolus rather than a
bolus followed by 1 h infusion as with alteplase [20]. Single
bolus infusion of tenecteplase can give practical benefits to
AIS patients who need transportation between hospitals to ac-
cess EVT [15]. Single bolus infusion of tenecteplase can also
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reduce the time to receive EVT after the onset of stroke symp-
toms [16]. Furthermore, according to the information available
on drugs.com, in the USA, tenecteplase would cost much less
when compared with the alteplase [20].

To the best of our knowledge, at least five randomized
clinical trials that compared alteplase with tenecteplase in
the treatment of AIS have shown no significant differences in
the mortality rate or in the chance of neurological recovery
between these two options [15]. Parson et al [18], in a rand-
omized clinical trial on AIS patients who received thrombo-
lytic therapy, found that tenecteplase was superior to alteplase
concerning the angiographic outcomes, rate of reperfusion,
and also neurological improvement in 24 h. They also showed
lower rate of severe disability at 90 days [18].

Campbell et al [15] studied tenecteplase 0.25 mg/kg versus
the standard dose of alteplase for patients with AIS within 4.5 h of
symptom onset prior to EVT. They reported significantly greater
chance of reperfusion of the occluded vessel along with meaning-
fully better chance of 3-month functional outcome [15, 20].

Concerning the safety outcomes, two of the most recent
meta-analyses comparing the efficacy and safety of the both
treatment options for AIS, found no statistically significant dif-
ference in the rates of intracerebral hemorrhage between the
two, but there were tendency toward lower rate of intracerebral
hemorrhage with tenecteplase (odds ratio (OR): 0.81, 95% con-
fidence interval (CI): 0.56 - 1.17; P =0.26) [14, 21].

When it comes to the administration of the tenecteplase,
current evidences advocate that 0.25 mg/kg (maximum 25 mg)
is the most appropriate dose. The 0.1 mg/kg dose was not as
effective as 0.25 mg/kg dose in the study by Parsons et al [18],
and the 0.4 mg/kg dose may result in higher rates of intracer-
ebral hemorrhage as shown by Haley et al [22].

In conclusion, tenecteplase is shown to be as effective as
alteplase with respect to functional outcome after treatment of
AIS. Furthermore, it can be used as an intravenous bolus rather
than a bolus followed by 1 h infusion as with alteplase which
makes it more convenient to administer and may have lower
bleeding risks when compared to alteplase. It is also cheaper.
Health care providers should contemplate using tenecteplase
rather than alteplase for the treatment of AIS at the recom-
mended dose if available in their centers.
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