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Clinical Scenario: It’s 2 am and a patient arrives in your ED with symptoms consistent with a stroke.  It has already been over 2 hours since symptoms onset and you know there is no way you have time to push tPA in this excellent candidate.  To make matters worst your hospital has no neuro-interventionalist available.  If only tPA use wasn’t limited to 3 hours….

P: In patients with acute thrombotic stroke who meet criteria for TPA

I: Can the use of TPA beyond 3 hours

C: Compared to current recommendations (3 hours) 
O: Be used safely and with similar efficacy

Quick Refresher Course/ Jargon:

NIH Stroke Scale - evaluates the effect of acute cerebral infarction on the levels of consciousness, language, neglect, visual-field loss, extraocular movement, motor strength, ataxia, dysarthria, and sensory loss.

NINDS - National Institute of Neurologic Disorders Study

No improvement at 24 hours but 30% back to baseline at 3 months.  6.4% symptomatic ICH.  No increase in mortality.

ATLANTIS - Alteplase Thrombolysis for Acute Noninterventional Therapy in Ischemic Stroke

Significant improvement within 3 hours.  No change 3-5 hours or 0-6 hours (initial study).  Increase in symptomatic and fatal ICH.

ECASS - European Cooperative Acute Stroke Study

Mixed results.  ECASS I promising but ECASS II showed no significant difference in outcome besides increased incidence of symptomatic ICH.

	Article
	Study Type
	Patient Population
	Results
	Conclusions
	Weaknesses

	ATLANTIS, ECASS, and NINDS rt-PA Study Group Investigators, The Lancet 363 (Mar 6 2004) 768-774.

Association of Outcome with early stroke treatment: pooled analysis of ATLANTIS, ECASS, and NINDS rt-PA stroke trials.
	Cumulative meta-analysis of six large, multi-center, randomized, placebo-controlled trials.

Primary outcome

-3 month function score (Rankin scale, Barthel index, NIHSS)

-clinically relevant parenchymal hemorrhage
	2775 patients from 300 hospitals in 18 countries

Inclusion

-clinical dx of ischemic stroke (NIHSS or SSS)

-clearly defined onset

-CT excluding hemorrhage

Exclusion

-Each study had its own extensive exclusion criteria to minimize hemorrhage risk
	Median age 68, NIHSS 11, OTT 243 minutes

Inverse relationship between OTT to NIHSS on admission

3 month favorable outcomes:

0-90 ; 2.81

90-180 ; 1.55

181-270 ; 1.4

271-360 ; 1.04

Modified Rankin Scales for patients treated within 3 had better scores and less overall deaths but CI’s crossed 1

Frequency of parenchymal hematoma:

0-90 ; 3.1

90-180 ; 5.6

181-270 ; 5.9

271-360 ; 6.9
	Rapid treatment associated with better outcome at 3 months

Probability of benefits of tPA diminishes as time elapses

Beneficial effect of tPA might expand beyond 3 hours (up to 270 minutes)

No significance between OTT and symptomatic ICH

Mortality and disability seen in early treatment intervals likely associated with more severe strokes

Authors urge a treatment within 1 hour of onset

If treatment time is extended, physicians may wait to treat, have less urgency
	Substantial differences in ICH definition, outcome scales, definition of favorable outcomes

ATLANTIS funded by Genentech with employees participation

ECASS funded by Boehringer Ingelheim with employees participation

ECASS I used 1.1 mg/kg dosing, all others 0.9 mg/kg

Each trial had different time-to-treatment assessments

84.6% white, minorities underrepresented

2/3 patients treated after 3 hours

	Wahlgren, N, et al. The Lancet 369 (Jan 27, 2007) 275-282.

Thrombolysis with alteplase for acute ischemic stroke in the Safe Implementation of Thrombolysis in Stroke Monitoring Study (SITS-MOST): an observational study
	Prospective, open, monitored, observational study

Primary outcome

-Symptomatic ICH type 2 at 22-36 hrs

-Mortality at 3 months

Secondary Outcome

-Functional independence at 3 months

-adverse drug reactions
	6,483 patients from 285 centers in 14 countries 2002-06.

Inclusion

-w/in 3 hours of onset

-age 18-80

Exclusion

-severe stroke by CT or NIHSS score 25+

-stroke w/in last 3 months

-previous stroke with residual deficit in combo with treated DM

-on current anticoagulation at stroke onset
	Baseline characteristics similar to previous controlled trials

Significantly less symptomatic ICH (2.2%), fatal symptomatic ICH (0.28%), mortality at 3 months (11.3%) compared to previous trials

Independence at 3 months (54.8%) greater compared to previous trials

Symptomatic ICH 4.6% in both new and experienced centers

Complete recovery at 3 months (38.9%) similar to previous studies
	Alteplase used in clinical practice has similar safety profile and is effective treatment as compared to RCT

Treatment safety could be maintained across all centers

Thrombolysis should be considered a part of routine care of suitable stroke patients


	Observational study

NIHSS score of 25+ was excluded from the study

Boehringer Ingelheim collaborated on the study

Functional independence was sometimes measured by letter reply form

Internet-based data register has question of biased reporting

Multivariate analysis pending on why new centers had higher mortality

	Hacke, W, et al. N Engl J Med (359;13) Sept 25, 2008. Thrombolysis with Alteplase 3 to 4.5 hours after acute ischemic stroke.

ECASS III
	Multi-centered, randomized, double-blind, placebo controlled trial

Primary outcome

-Disability at 90 days

Secondary outcome

-global outcome analysis of 4 neuro and disability scores combined

-death

-symptomatic ICH

-serious adverse events
	821 patients

Inclusion

-acute ischemic stroke

-age 18-80

-onset of symptoms 3-4.5 hours before initiation of drug

-stroke sx for 30 min with no significant improvement before treatment

Exclusions

-based on tPA criteria
	Median time for administration of alteplase 3h 59m

52.4% vs. 45.2% favorable outcome in alteplase group (OR 1.34)

Global odds ratio for favorable outcome 1.28

Overall distribution of scores on modified Rankin scale were favorable towards alteplase

No difference in mortality rate between the two groups

Significant increase in symptomatic ICH in alteplase group (2.4% vs. 0.3% OR 9.85)

No significant adverse events between the groups
	Patients with acute ischemic stroke benefit from alteplase within 4.5h of symptom onset

Results consistent with previous RCT

Initial severity of stroke a strong predictor or functional/ neurologic outcome and mortality

No higher rate of symptomatic ICH with extended time frame

“Door-to-needle” time must be kept as short as possible to increase chance of positive outcome
	Heparin/LMWH not accounted for in some patients for DVT prophylaxis

Mean NIHSS score 10.7 in alteplase group vs. 11.6 in placebo

Greater percentage of patients with previous stroke in placebo group (14.1 vs. 7.7%)

Patients with severe stroke excluded from study

Boehringer Ingelheim funded study and compensated authors

	Wahlgren, N, et al. The Lancet (372) Oct 11, 2008 1303-1309. Thrombolysis with Alteplase 3-4.5 h after acute ischemic stroke (SITS-ISTR): an observational study.
	Prospective, multinational, internet-based audit of the International Stroke Thrombolysis Registry (ISTR)

Primary outcome

-symptomatic ICH w/in 24 hours

-mortality at 3 months

-independence at 3 months
	664 patients treated between 3-4.5 hr

11865 patients treated w/in 3 hr

Inclusion

Ischemic stroke symptoms presenting 3-4.5 hours of onset, given alteplase

Exclusion

-based on tPA criteria
	No significant differences in outcome measurements (symptomatic ICH, mortality, or independence)

Median treatment time was at 195 minutes, median age 3 years younger (65), and lower median NIHSS score by 1 (11)

Significant lower frequency of large artery disease with significant carotid stenosis (10% vs. 13.2%)
	Findings lend support to treat up to 4.5 hours after onset

These findings should not slow efforts to facilitate rapid treatment
	Observational study

60% patients treated before 200 minutes

Smaller sample population 664 vs. 11,865

Assessment of ICH self reported, perceptual and technical differences between centers

Patients treated in 3-4.5 hour group slightly younger, less severe NIHSS, less often hypertensive, less hyperlipidemic, and seen at more experienced centers


Bottom Line:

Use of alteplase appears effective with no additional side effects in less severe strokes for up to 4.5 hours from onset of symptoms.  However, the greatest results are consistently seen with the earliest intervention possible so it is important for treating physicians to maintain a sense of urgency.  By increasing the time frame for tPA administration more patients can experience its beneficial effect.  There still is concern over studies showing tPA is being underutilized to treat stroke victims due to unfamiliarity with the drug and its side effect profile.  This is an issue that should continue to be addressed as the AHA/ASA and FDA consider these new findings.

The experts at the 6th World Stroke Conference on ECASS III:

"It tells us that not only do we have the 3 hours, but we can go beyond, and I think because we have a second study that thrombolysis works, this will convince a number of skeptics that it's a good drug." - Vladimir Hachinski, MD

"Unfortunately with physicians, sometimes the more time you have, the more you kind of drag your feet or you want to do another test, and what I worry about is that people will be treated later when it's clear that this is a very time-dependent therapy." - Joseph Broderick, MD

"It also confirms the effectiveness and safety of IV tPA, which has been questioned by a vocal minority of emergency department physicians." - Mark Alberts, MD

At the end of the session, the moderators called for a show of hands on who, given the ECASS 3 data, would treat a patient showing up at 4 hours after symptom onset with thrombolytic therapy. Dr. Davis called the result a "sizable majority," in favor of treatment, but still, it did not include everyone.

"Can we see who would not?" Dr. Hacke quipped. "So we know where not to go."
