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Outline

 What’s new from the International Stroke Conference, 2/2024 
IV Tenecteplase therapy in stroke
 Evidence for Glycoprotein IIb/IIIa inhibitor use in Acute Stroke Care
 Head Positioning in AIS patients with a LVO
 Embolization of the MMA for SDH  
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IV Thrombolysis
TENECTEPL ASE

TNK





Tenecteplase vs Alteplase

• 2022 Meta-analysis
• 14 studies with 3537 patients
• No difference in 90 day outcomes and slightly higher rate of early neurological 

improvement
• 3x higher odds of early recanalization with TNK vs alteplase in large vessel occlusions

• Advantages of TNK
• Bolus treatment, no infusion
• More clot specificity
• Lower cost

• We have been using TNK since 2/2023
• No increased bleeding
• Much easier for our telestroke sites to use and then transfer the patient

Ma P, Zhang Y, Chang L, et al. Tenecteplase vs. alteplase for the treatment of patients with acute ischemic stroke: 
a systematic review and meta-analysis. J Neurol. 2022;269(10):5262-5271. doi:10.1007/s00415-022-11242-4



Case

• 89 y/o woman lives at home with children. Ambulates with a walker. Is able 
to perform all ADLs. Known a-fib not on anticoagulation 

• Presents within 90  minutes of sudden onset of right sided weakness and 
severe expressive aphasia. NIHSS around 15. 

• BP 160/90, no tPA exclusions
• CTA shows probable acute ICA occlusion and tandem distal M1 thrombus
• CTP shows nearly entire left hemisphere is penumbra
• Treatment? 

• IV thrombolysis? 
• Direct to IR and skip thrombolysis?



Case

• We offered TNK but family declined. Patient had severe GI bleeding 
20 years ago and was very afraid of bleeding which is why she wasn’t 
on anticoagulation for a-fib

• They did agree to endovascular therapy



Case

• Patient went to IR but the ICA could not be opened.
• Stopped after 10 attempts. 
• Patient ended up with huge stroke and ultimately discharged to 

Hospice care



EVT vs IVT + EVT 
 Should we skip IVT and go directly to EVT?

TNK vs alteplase before EVT

• RCT showed that 
• 22% of TNK patients had 

successfully recanalized before 
EVT vs 10% of TPA patients

• TNK patients had better 
functional outcomes

• mRS 2 vs 3

EVT alone is not non-inferior to IVT + 
EVT
• Meta-analysis of 6 trials
• Does not establish non-

inferiority of EVT alone
• Median mRS was 2 for IVT + EVT 

and 3 for EVT alone
• Not quite statistically significant

Campbell BCV, Mitchell PJ, Churilov L, et al. Tenecteplase versus Alteplase before 
Thrombectomy for Ischemic Stroke.
N Engl J Med. 2018;378(17):1573-1582. doi:10.1056/NEJMoa1716405

Majoie CB, Cavalcante F, Gralla J, et al. Value of intravenous thrombolysis in endovascular 
treatment for large-vessel anterior circulation stroke: 
individual participant data meta-analysis of six randomised trials. Lancet. 
2023;402(10406):965-974. doi:10.1016/S0140-6736(23)01142-X



EVT vs IVT + EVT

• At this point we still advocate for combination therapy. 
• We don’t think you should bypass an IVT center to go to an IR center 

and miss IVT window
• Clearly more studies need to happen
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Get-With-The-Guidelines-Stroke/2019UpdateAHAASAAISGuidelineSlideDeckrevisedADL12919.pdf
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• Double-blind, randomized, placebo-controlled trial 
• 108 center in US and Canada (March 2019 – Dec 

2022)
• AIS in an extended time window for thrombolysis 

(TNK 0.25mg/kg), 4.5 to 24 hours after LKW
• Evidence of ICA, M 1/2 occlusion and had 

salvageable tissue as assessed on CT/MR 
perfusion imaging 

• N 458

Albers GW, et al. NEJM 2024
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Albers GW, et al. NEJM 2024

No benefit in functional outcome with TNK as 
compared with placebo administered 4.5 to 24 
hours after symptom onset in patients with AIS 
who had been selected on the basis of a favorable 
perfusion-imaging profile. 
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Case
• 49 year old man with HTN, HLD admitted after awakening with left sided weakness and 

slurred speech and sensory loss. He had trouble walking but did not come to the ED until 
around noon. 

• In the ED, BP was 195/110, HR 88, afebrile.
• On neuro exam he is dysarthric, has a left facial droop, left hemiparesis with some 

movement in the left arm and drift in the leg, fairly significant sensory loss on the left side 
but no neglect.  NIHSS = 8. 

• Head CT scan is negative. CTA does not show an LVO. 
• Localization is right subcortical, maybe thalamus. 
• Admitted for stroke workup and treated with aspirin. 

15



The academic core 
of Atrium Health

Case
• That evening, the nurses call you that he has had a change in exam. With worsening of 

his left sided weakness. His arm is now plegic and he is no longer antigravity in his leg 
and his stroke scale has worsened from 8 to 11? 

• His BP is stable at 180/98 and has not had a significant drop. 
• STAT head CT shows no hemorrhage
• How would you treat him? 
•             Well, we’re doing all we can
•             Heparin gtt?
•             Additional antiplatelet therapy? 

16
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Case
• I would treat with aggressive antiplatelet therapy with clopidogrel load of 300 or 600 mg in 

addition to the aspirin he is already on. 
• There is no role for heparin in this situation. 

• Remember heparin is not lytic and is likely just predisposing patient to bleed
• Aggressive antiplatelet therapy can have acute fibrinolytic effect on fresh thrombus. 

• This was shown many years ago with abciximab when it was being trialed as an 
acute stroke therapy. Abciximab is a Glycoprotein IIb-IIIa ihibitor

17
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Glycoprotein IIb/IIIa 
Inhibitor Use  

AC U TE  IS C HE M IC  S TROKE  
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Get-With-The-Guidelines-Stroke/2019UpdateAHAASAAISGuidelineSlideDeckrevisedADL12919.pdf

*Not GP2b/3a 
Inibitors
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Glycoprotein IIb/IIIa Inhibitors

Sharifi-Rad, J., et al. High Blood Press Cardiovasc Prev. 2023
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RESCUE BT2 Trial 
Tirofiban for Stroke without Large or Medium Sized Vessel Occlusion 
• Multicenter trial in China, enrolled patients with IS without LVO or meVO and with a NIHSS of 

5 or more and at least one moderately to severely weak limb.

• Assigned to receive IV tirofiban (plus oral placebo) or oral aspirin (100 mg per day, plus IV 
placebo) for 2 days; all patients then received oral aspirin until day 90. 

Zi W, et al. NEJM 2023

 Ineligible for thrombolysis or thrombectomy & within 24 
hours of LKW 

 Progression of stroke symptoms 24 to 96 hours after 
onset (>2 points)

 Early neurologic deterioration after thrombolysis 
(increase of ≥4 points)

 Thrombolysis with no improvement at 4 to 24 hours 
    (<2 points)
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TREND Trial 
IV Tirofiban Reduces Early Neurological Deterioration in AIS 

• PROBE design, N 426 patients in China (July 2020 – March 2023) 
• AIS patients who did not receive intravenous thrombolysis or endovascular treatment within 24 h of 

ictus in 10 centers. 
• Randomized in a 1:1 ratio to receive either intravenous tirofiban for 72 h, followed by oral antiplatelet 

therapy, or oral antiplatelet therapy directly.
• Presumed non-cardioembolic IS 
• NIHSS score 4-20 within 24 hours of LKW or symptom onset 
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• The primary efficacy outcome was Neurological Deterioration within 72 h after 
randomization, defined as an increase of NIHSS ≥ 4 points. 

9 patients (4.2%) in the tirofiban group vs 28 (13.2%) in the control group 
 (RR, 0.32; 95% CI, 0.15 to 0.66; P = 0.001) 

• In the tirofiban group, 161 patients (75.2%) achieved non-disability at 90-day vs 145 
(68.4%) in the control group (RR, 1.10, 95% CI, 0.98 to 1.24, P = 0.117).

• The incidence of systemic bleeding did not differ significantly between the groups.
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Glycoprotein Iib-IIIa Inhibitors
• So, acute treatment for progressing strokes with these agents is not yet ready for prime 

time, but makes sense 
• Are the results in China generalizable to other patient populations? 
• Provides extrapolating data to use aggressive DAPT in these progressing small artery 

strokes. 
• It also provides some indirect safety data about use of IIb-IIIa inhibitors in the acute 

setting of thrombectomy after IVT or EVT or both when rescue stenting is needed and 
these drugs are used in the acute setting to prevent acute stent thrombosis

26
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MOST Trial
Multi-Arm Optimization of Stroke Thrombolysis 

• Three-arm, adaptive, Phase III, single-blind, 
RCT trial

• 57 sites in the United States
• Randomized to placebo, argatroban, or 

eptifibatide within 75 minutes of thrombolysis
• IV thrombolysis within 3 hr of symptom onset, 

NIHSS ≥ 6 

• Primary efficacy outcome, the utility-weighted 
90-day mRS 

• Primary safety objective was sICH rates within 
36 hours from randomization

• Trial halted; N 514, due futility 
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Head Positioning 
AC U TE  IS C HE M IC  S TROKE  WITH LV O
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Case
• 59 y/o with HTN and HLD suffered a fall and hit her head. She was noted to have some 

alteration of her speech but refused to go to the ED and instead just went to bed. 
• The next morning she was still having speech trouble and went to the ED where head CT 

scan showed a right sided subdural and she was transferred to our ED where she was 
noted to have an expressive aphasia but no motor weakness. NIHSS was 4. 

• CTA showed left distal M2 thrombus/high-grade stenosis with 18cc penumbra on 
perfusion imaging. There was noted to be a possible left ICA carotid web with possible 
associated thrombus. 

31
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Case

• So, I think that she probably had the stroke which caused her to fall 
and get the SDH.

• Her aphasia improved in the hospital fairly quickly



How do you treat her? 

• Likely carotid web with associated thrombus. 
• You could anticoagulate her for 3 months

• What about the SDH?

• Could stent the carotid and tack down that web and thrombus.
• What about the SDH? 
• Have to give Aspirin/Clopidogrel or Aspirin/Ticagrelor after the stent



What did we do? 

• So, she was taken to angio and her right MMA was embolized and 
then her carotid was stented. 

• She did great, and her aphasia improved and last time I saw her she 
was just making occasional paraphasic errors. 

• Her SDH resolved. 
• Her stent has remain patent and she is now just on aspirin. 
• In f/u in clinic she was neurologically normal with no aphasia. Back to 

work as an accountant. 
• SDH gradually resolved. 
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Embolization of MMA 
S U BD U RAL HE M ATOM A 
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Conclusions
• TNK is probably superior to alteplase and should be offered to patients if eligible
• Extended time window IVT is probably not efficacious
• Glycoprotein IIb-IIIa inhibitors are showing promise as a potential treatment to prevent 

worsening in non-large vessel occlusion strokes
• Embolization of MMA seems very promising for SDH treatment
• Head positioning could become an important adjunct to pre-EVT patient care

46



Questions? 

47

How things started. December 2005
Children’s Home #2 Dnipro, Ukraine

How its going. High School Graduation, May 2023
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