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Abstract: In the previous guideline recommendations, patients who have had a stroke within 3 months are excluded from intravenous
thrombolysis (IVT) regimens. Some studies have suggested that IVT with alteplase (rt-PA) may be effective and safe in such patients,
but evidence supporting the use of tenecteplase (TNK) is not sufficient. This paper includes an 80-year-old male patient readmitted for
recurrence of ischaemic stroke (IS) after 48 days, who received TNK IVT as a bridging therapy prior to thrombectomy, with
favourable results at 8-week follow-up. This case highlights that TNK alone or IVT as a bridging therapy prior to thrombectomy
can also benefit patients with recurrent stroke within 3 months.
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Introduction

Although secondary prevention measures are initiated immediately after stroke, recurrent ischemic stroke (RIS) cannot be
completely avoided, especially in patients with large artery atherosclerosis and cardioembolic stroke.! An RIS in the
vertebrobasilar territory is usually associated with poor outcomes and a high mortality rate.” Nevertheless, considering the
increased risk of intracerebral hemorrhage, patients who had a history of previous ischemic stroke within 3 months with severe
residual clinical or large infarct lesions were excluded from intravenous thrombolysis (IVT) with alteplase (rt-PA).* Currently,
populations who will benefit from IVT with tenecteplase (TNK) are being screened. The TRACE II study® confirmed that
TNK was noninferior to rt-PA in patients with acute ischemic stroke (IS) within 4.5 h of onset. Based on these results,
guidelines indicate that TNK can be considered an alternative to rt-PA when IS onset occurs within 4.5 h. However, the
efficacy and safety of TNK intravenous thrombolysis as a bridging treatment prior to mechanical thrombectomy in recurrent
stroke within three months has not been previously reported. This case can provide confidence in intravenous tenecteplase
bridge thrombectomy for recurrent ischemic stroke within 3 month.

Case Presentation

An 80-year-old right-handed male who was admitted for acute IS presented with consciousness and vomiting for 2 hours; he
had experienced IS in the vertebrobasilar territory forty-eight days prior (Figure 1a), accompanied by a decrease in the distal
branches of the right posterior cerebral artery (Figure 1b). He had mild cognitive impairment as a residual condition after the
previous stroke, but daily life independence was mildly affected (2 points on the modified Rankin scale). The patient was
administered 100 mg of aspirin and 75 mg of clopidogrel daily for 21 days, and then administered 100 mg of aspirin along with
atorvastatin as a secondary prevention strategy. Additionally, he had a medical history of diabetes and coronary heart disease.
On examination, his positive signs included lethargy, dysarthria, sustained right gaze deviation, right-sided central facial
paralysis, reduced muscle strength but the ability to withdraw upon painful stimulation, slightly elevated muscle tone, and
positive Babinski’s sign bilaterally; his National Institutes of Health Stroke Scale (NIHSS) score was 10 points.
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Figure | First IS occured. (A) DWI revealed an acute infarct lesion in the right temporal lobe. (B) MRA showed a decrease in the distal branches of the right posterior
cerebral artery and no development of the left vertebral artery.

A CT scan ruled out cerebral hemorrhage, while MRA and DWI revealed occlusion of the left vertebral artery and the
distal basilar artery (Figure 2c), along with infarction in the right thalamus, bilateral cerebellar hemispheres, and vermis
(Figure 2a and b). Notably, there was no evidence of brainstem involvement on DWI. Considering the high risk of

Figure 2 Second admission due to RIS. (A and B) RIS onset before using TNK, presented with DWI, confirmed infarction in the right thalamus, bilateral cerebellar
hemispheres, and vermis.(C) MRA showed occlusion on a left vertebral artery and the distal basilar artery. (D) 97 minutes later after IVT with TNK, DSA showed
recanalization in the bilateral superior cerebellar artery, left posterior cerebral artery and left vertebral artery. (E) After thrombectomy,DSA showed recanalization in the

right posterior cerebral artery.
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neurological deterioration in our patient, which indicated a poor outcome, despite his history of previous IS within 3
months, IVT with TNK 16 mg (0.25 mg/kg, weight = 64 kilograms) was administered (door-to-needle time [DNT] was
22 min). Thrombectomy was delayed because of concerns about the cost of the procedure. There was no notable
improvement within 2 hours after intravenous thrombolysis. Ninety-seven minutes after IVT with TNK, we performed
digital subtraction angiography (DSA)-guided recanalization of the distal basilar artery and the left vertebral artery, and
only the right posterior cerebral artery was occluded (Figure 2d). Subsequently, a thrombectomy was performed on the
right posterior cerebral artery, and reperfusion in the posterior circulation was achieved successfully (Figure 2¢). A repeat
CT scan after 24 hours confirmed the absence of hemorrhagic complications. Postoperative DSA showed no significant
posterior circulation vessel stenosis, no thrombosis in subsequent cardiac ultrasound, and paroxysmal array atrial
fibrillation was found at 24 h Hoter, so the patient was ultimately considered as cardioembolization.

The 90 days follow-up showed that our patient had recovered to the pre-recurrent-stroke state, without residual ataxia
or swallowing disorders, and at the time of publication, there was no significant effect on the patient’s daily life
independence, his NIHSS score and mRS was 2 points.

Discussion
Currently, there was no recommendation for IVT with TNK in patients with RIS within 3 months. In patients with RIS <4.5 h in
duration with a small infarct, stroke occurring more than one month earlier, or good clinical recovery, thrombolysis with rt-PA
was reasonable based on the expert consensus statement,” but no large randomized controlled clinical trials have confirmed this
recommendation. A previous study demonstrated that there were no significant differences in 90-day functional outcomes,
symptomatic intracranial hemorrhage, or mortality between patients diagnosed with RIS within 3 months and those diagnosed
with first-ever stroke by using rt-PA. A registry-based analysis of data from Stroke—Eastern Europe suggested that for patients
treated with rt-PA, a history of stroke <3 months was associated with good outcomes at 3 months (odds ratio [OR] 0.81, 95% CI:
0.61-1.09).> Even repeated intravenous thrombolysis in the RIS within 3 months seems to be effective. A study by Wen et al
showed that patients with RIS within 3 months of either anterior or posterior circulation who achieved a good outcome after
previous IVT or a low baseline NIHSS score seemed to benefit from repeated intravenous thrombolysis.®” However, this is not
the case for those with a short interval between thrombolysis, a high baseline NIHSS score, or cardiogenic embolism, owing to
a greater risk of symptomatic intracranial hemorrhage (sICH).®

In terms of safety, studies on the feasibility and safety of IVT with rt-PA in patients with RISs within 3 months have
been conducted, but the results differ among a small subset of studies. A recent meta-analysis by Ignacio et al showed
that intravenous rt-PA for RIS within 3 months was not associated with an increased incidence of sICH (OR 1.39, 95%
CI 0.75-2.58) or mortality (OR 1.36, 95% CI 0.60-3.09).® A meta analysis by Tsivgoulis et al also showed that IVT
administration in patients with RIS within 3 months was not increased the risk of sSICH or mortality.’ In addition, Merkler
et al suggested that there was no significant difference in the incidence of sSICH between the group with RIS or without
RIS, but it was associated with a greater risk of death (OR, 1.5; 95% CI, 1.2-1.9; =0.001) and unfavorable discharge
disposition (OR, 1.3; 95% CI, 1.0-1.7; =0.04).10 Heldner et al showed that intravenous rt-PA in patients with RISs within
3 months seemed to be associated with higher sICH and mortality rates.'' Malignant event did not occur in our case,
which also suggests that intravenous thrombolysis may be safe for early recurrent stroke in the posterior circulation.

Compared with rt-PA, several randomized clinical trials have demonstrated that IVT with TNK is not inferior in terms
of good outcomes in patients with IS within 4.5 hours. Patients with acute IS within 4.5 hours of onset were included in
the TRACE-2 study” and were randomly assigned to the TNK or rt-PA treatment group. The results showed that the
excellent clinical outcome in the TNK group was not inferior to that in the rt-PA group, similar to the conclusion in ACT
research.'” There were indeed no significant differences between TNK and rt-PA in terms of sICH rates, providing
evidence supporting the safety of IVT with TNK. Additionally, there are lower odds of sICH after IVT with TNK than
after rt-PA in the real world."*"'* A study by Warach et al'? further highlighted its safety in clinical applications. This
may be attributed to the greater fibrin specificity of TNK.'"

Currently, data on the efficacy and safety of TNK in patients with RIS within 3 months are insufficient. Our patient who
had suffered a previous stroke forty-eight days before being treated with TNK had excellent outcomes and no adverse
events, indicating that IVT with TNK may be an effective and safe strategy for preventing the progression of stroke.
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Stroke in the vertebrobasilar territory is usually associated with a worse prognosis. Dorfiak et al'® reported that only
30% of patients achieved good clinical outcomes after stroke. The combination of TNK bridging therapy with
thrombectomy was recommended for patients with large vessel occlusion acute ischemic stroke within 4.5 hours to
address these problems.'” According to the guidelines, our patient underwent mechanical thrombectomy after IVT with
TNK and achieved excellent outcomes at the 90-day follow-up. However, the outcome cannot be credited to mechanical
thrombectomy. Notably, DSA conducted two hours after IVT with TNK revealed significant recanalization of most
posterior circulation vessels. Hence, the remarkable thrombolytic effect achieved in this patient should not be over-
shadowed by the subsequent mechanical thrombectomy procedure. The good outcome in our patient also attributed to the
short DNT time. In our country, relying on the National Stroke Center Construction Projects, we are working on shorten
DNT time for more patients to benefit from intravenous thrombolysis.'®

Conclusion

In conclusion, patients with recurrent stroke within 3 months may also benefit from IVT combined with TNK alone or as
a bridging therapy before thrombectomy. There is insufficient evidence to substantiate exclusion of this group from IVT
with TNK treatment alone or as a bridging therapy before thrombectomy. Despite the positive results of TNK
thrombolysis bridging before thrombectomy in our patient, limitations related to the presentation of the one isolated
case must be considered. Further large-scale evidence-based clinical trials are needed to re-examine the potential use of
TNK in RIS treatment.
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