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Review

Intravenous Thrombolysis for Acute
Ischemic Stroke Within 3 Hours
Versus Between 3 and 4.5 Hours
of Symptom Onset

Natalie T. Cheng, MD1, and Anthony S. Kim, MD, MAS1

Abstract
Data from randomized clinical trials have supported the safety and efficacy of intravenous tissue-type plasminogen activator
(IV tPA) for acute ischemic stroke when administered within 3 hours of symptom onset, and regulatory approvals for this
indication have been in place for almost 20 years. However, recent clinical trials have provided evidence that IV tPA may be safe
and effective in selected patients up to 4.5 hours after symptom onset, thereby increasing the proportion of patients that may be
eligible for treatment. Although professional organizations in the United States and many regulatory agencies internationally have
supported this expanded time window for IV tPA, the US Food and Drug Administration has declined to approve this expanded
indication and so this use of IV tPA has remained off-label in the United States. Here we review the current evidence for IV tPA in
the standard and the expanded time windows and the data on current clinical practice in the United States as it relates to IV tPA
treatment for acute stroke within 3 to 4.5 hours of symptom onset.
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Introduction

Thrombolysis with intravenous tissue-type plasminogen acti-

vator (IV tPA) is the only approved treatment for patients with

acute ischemic stroke (AIS). Although the proportion of

patients with AIS treated with IV tPA has steadily increased

since it was first approved in 1996, the treatment rate is still

low—only 3.4% to 5.2% of all patients with AIS in the United

States receive IV tPA.1 Delays in activating emergency med-

ical services, suboptimal hospital infrastructure and processes,

medical contraindications, and the narrow therapeutic time

window all contribute to this low treatment rate.2 Recent

efforts to increase the treatment rate for IV tPA include

expanding access to stroke centers through telestroke net-

works and developing quality metrics and reimbursement

incentives to encourage administering IV tPA to all eligible

patients with stroke who present within 2 hours of symptom

onset.3 Single-center studies have shown that the development

of telestroke networks is associated with increased IV tPA

treatment rates (14%-15.5%)4,5 and fewer hospital transfers

(from 44% to 19%, P < .001).4 As of 2012, there were at least

56 telestroke programs in the United States.6

Another potential target for increasing treatment rates would

be to expand the therapeutic time window. The US Food and

Drug Administration (FDA) approved IV tPA for treating AIS

within 3 hours of symptom onset in 1996. However, numerous

studies have been conducted to evaluate the efficacy and

safety of extending the time window beyond 3 hours, includ-

ing the pivotal European Cooperative Acute Stroke Study III

(ECASS-III),7 which directly led to regulatory approvals for

an expanded treatment time window of <4.5 hours in Europe

and many other countries (Figure 1). The US FDA did not

approve expanding the labeled indication for IV tPA to

include this extended time window, though major professional

organizations, such as the American Heart Association/Amer-

ican Stroke Association (AHA/ASA) and American Academy

of Neurology, have issued scientific advisories that endorse

this extended time window.8
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Here we review the study design and the results of the

major clinical trials that established the original 3-hour time

window for IV tPA as well as the state of current evidence for

the use of IV tPA within an extended time window of up to 4.5

hours after symptom onset (Figure 2; Table 1).

Establishing the 3-Hour Time Window

Development of tPA

The first study of thrombolysis for ischemic stroke was pub-

lished in 1958.14 Experimental studies using fibrinolysin (also

known as plasmin), streptokinase, and urokinase that were

conducted in the 1960s and 1970s raised concerns about the

risk of intracranial hemorrhage (ICH).15 In the mid-1980s,

recombinant DNA technology was used to develop tPA,

which was initially applied, as with other thrombolytics, to

treat myocardial infarction. However, the development of tPA

also reinvigorated interest in thrombolytic treatment of AIS.

An initial phase I dose-escalating study enrolled patients in

2 arms based on time to treatment: within 90 minutes of symp-

tom onset and between 91 and 180 minutes of symptom

onset.16,17 These time windows were based on animal studies

that demonstrated evidence of ischemic brain injury when

arterial occlusion persisted beyond 2 to 3 hours.18 This study

established that doses greater than 0.85 mg/kg increased the

risk of ICH and that acute stroke evaluation and treatment

could be accomplished within 90 minutes.16,17 These studies

ultimately led to a phase III study to assess clinical efficacy

and safety.

ECASS-I and National Institute of Neurological
Disorders and Stroke tPA Trials

The first large randomized, multicenter, double-blind,

placebo-controlled trial of thrombolysis for stroke was the

first ECASS trial, published in 1995.9 This study was designed

to evaluate the efficacy of IV tPA within 6 hours of symptom

onset when compared to placebo in patients presenting with

acute hemispheric ischemic stroke with moderate to severe

neurologic deficits and, of note, without major early signs of

infarct on computed tomography (CT). There was no signifi-

cant difference in the 2 groups for the primary end point of

functional outcome as measured by Barthel index (BI) and

modified Rankin scale (mRS) at 90 days. Notably, there was

Figure 1. World map of countries with IV tPA approval in the 3- to 4.5-hour window as of January 20, 2014 (courtesy of Peter Schillinger and
Boeringer-Ingelheim).
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Figure 2. Time line of major IV tPA trials and regulatory approvals. ECASS indicates European Cooperative Acute Stroke Study; NINDS,
National Institute of Neurological Disorders and Stroke tPA Trial; ATLANTIS, Alteplase ThromboLysis for Acute Noninterventional Therapy
in Ischemic Stroke; EPITHET, Echoplanar Imaging Thrombolytic Evaluation Trial; SITS-ISTR, Safe Implementation of Thrombolysis in Stroke—
International Stroke Treatment Registry; FDA, Food and Drug Administration; AHA/ASA, American Heart Association/American Stroke
Association.

Table 1. Summary of Major Clinical Trials of IV tPA for Acute Ischemic Stroke.

Trial (Year) tPA Dose
Time

Window, h Outcome Measures
Number

of Patients Results Notes

ECASS I (1995)9 1.1 mg/kg ≤ 6 Barthel index and mRS
at 90 days

620 No significant difference in ITT
analysis. Significant increase in
large ICH in tPA group.

High rate of protocol
violations (17.4% of
patients)

NINDS tPA Trial
(1995)10

0.9 mg/kg ≤ 3 Part 1—improvement
in NIHSS by ≥ 4
points or resolution
of symptoms within
24 hours of onset
Part 2—Barthel
index, mRS, GCS,
and NIHSS at
3 months

624 Part 1—no significant difference
between placebo and tPA
Part 2—significant
improvement in BI, mRS, GOS,
and NIHSS for tPA group
6.4% vs 0.6% rate of
symptomatic ICH in tPA vs
placebo. No difference in
mortality

First trial demonstrating
the efficacy of IV tPA in
improving neurologic
outcome with an
acceptable safety profile

ECASS II
(1998)11

0.9 mg/kg ≤ 6 Favorable outcome
(mRS 0 or 1) at
90 days

800 Stratified analyses of primary and
secondary outcomes: no
significant difference between
IV tPA vs placebo in the 3-6-
hour time window

Treatment effect
attenuated since the
median NIHSS was 11
compared to 14 in
NINDS trial

ATLANTIS-part
B (1999)12

0.9 mg/kg 3-5 Excellent neurologic
recovery (NIHSS
0-1) at 90 days

613 No significant difference between
tPA and placebo

Study stopped early due to
slow recruitment.
Almost 80% of patients
were enrolled in the 4
to 5 hours interval

ECASS III
(2008)7

0.9 mg/kg 3-4.5 Favorable outcome
(mRS 0-1) at 90 days

821 tPA group had significant
likelihood of favorable
outcome (OR 1.42 [1.02-
1.98]). Significantly higher rate
of sICH in tPA group but no
difference in mortality

Strength: enrollment was
spread evenly over time
window, large sample
size

IST-3 (2012)13 0.9 mg/kg ≤ 6 Alive and independent
(OHS 0-2) at 6
months

3035 No significant difference in
primary outcome

Demonstrated possible
benefit and safety of tPA
in patients age >80

Abbreviations: ITT, intention to treat; mRS, modified Rankin scale; NIHSS, National Institute of Health Stroke Scale; GCS, Glasgow Coma Scale; OHS, Oxford
Handicap Score; IST-3, third International Stroke Trial; BI, Barthel index; tPA, tissue-type plasminogen activator; ECASS-III, European Cooperative Acute Stroke
Study III; NINDS, National Institute of Neurological Disorders and Stroke; ATLANTIS, Alteplase ThromboLysis for Acute Noninterventional Therapy in Ischemic
Stroke; OR, odds ratio.
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a significantly higher rate of large intraparenchymal hemor-

rhage in the IV tPA group (6.3% vs 2.4% in placebo group).

The ECASS authors pointed out that the failure to demonstrate

a treatment effect could be attributed to major protocol viola-

tions that resulted in the incorporation of patients who did not

meet the study’s CT inclusion criteria into the final analysis—

a group that comprised 17.4% of the entire cohort. The study

results were impacted by these widespread protocol violations

and the inclusion of patients treated up to 6 hours after symp-

tom onset.19,20

Two months after the ECASS study was published, the

landmark National Institute of Neurological Disorders and

Stroke (NINDS) tPA trial results were published10—the first

randomized, double-blinded, controlled trial that demon-

strated the clinical efficacy and safety of IV tPA for treating

AIS. Patients were enrolled from 1991 to 1994. Part 1 of the

study evaluated for evidence of clinical activity in the first

24 hours of symptom onset. The primary outcome was an

improvement of 4 or more points in the National Institute of

Health Stroke Scale (NIHSS) score or the resolution of the

neurologic deficit. This was the first study to use improvement

within 24 hours as a primary outcome measure, which some

criticized as a premature measure of ultimate neurologic out-

come.21 The primary outcome for part 2 was recovery with

minimal or no deficit using a composite of BI, mRS, Glasgow

outcome scale (GOS), and NIHSS at 90 days. The study

demonstrated a significant difference for each outcome mea-

sure in favor of the IV tPA group. In terms of adverse outcomes,

the rate of symptomatic ICH (sICH) was significantly higher in

the IV tPA group (6.4% vs 0.6% in placebo group, P < .001),

but there was no significant difference in 90-day mortality.10

Six months after the NINDS results were published, the FDA

approved the use of IV tPA for AIS within 3 hours of symptom

onset.

Extending the Time Window

European Cooperative Acute Stroke Study II

Since ECASS-I used a higher dose of IV tPA than the NINDS

tPA trial and had numerous protocol violations, ECASS-II

was designed to evaluate whether a lower tPA dose of 0.9

mg/kg would be efficacious in an extended time window of

up to 6 hours.11 The basis of the study was that the per-

protocol analysis of ECASS-I data did suggest that there was

an improvement in functional outcomes in the IV tPA group

with effect sizes that were comparable to the NINDS tPA trial.

In addition to using a lower tPA dose, ECASS-II also used

slightly modified CT exclusion criteria compared to ECASS-I:

swelling exceeding 33% of the middle cerebral artery terri-

tory excluded patients from ECASS-II, whereas diffuse

swelling of one entire brain hemisphere was required for

exclusion in ECASS-I. The primary outcome was favorable

outcome (mRS of 0 or 1) at 90 days. The results revealed a non-

significant odds ratio (OR) of 1.2 (95% confidence interval [CI]

0.8-1.6) favoring the 3- to 6-hour window tPA group. There

was a significantly higher rate of sICH in the IV tPA group

overall (8.8% vs 3.4%), but no significant difference in the mor-

tality rate between the treatment and the placebo groups for the

3- to 6-hour time window.11 Some have suggested that the

observed treatment effect in ECASS-II was diminished because

the strokes were less severe with a median NIHSS of 11 com-

pared to 14 in the NINDS tPA trial.12

Alteplase ThromboLysis for Acute Noninterventional
Therapy in Ischemic Stroke

Several studies to explore the possibility of extending the

treatment time window followed (Table 1). The Alteplase

ThromboLysis for Acute Noninterventional Therapy in

Ischemic Stroke (ATLANTIS) trial was a randomized,

placebo-controlled, double-blind study that was originally

designed to evaluate the efficacy and safety of IV tPA within

6 hours of symptom onset.12 Two years into enrollment, the

study was suspended due to safety concerns for the 5- to

6-hour time window. The trial was restarted as part B, which

was restricted to patients who received treatment between 3

and 5 hours of symptom onset. The primary outcome measure

was excellent neurologic recovery (NIHSS 0 or 1) at 90 days.

Secondary outcomes were excellent functional recovery

(mRS, BI, and GOS) at 30 and 90 days. There was no signif-

icant difference in the primary outcome nor was there any sig-

nificant treatment effect for any of the secondary outcomes.

Of note, as was seen in the NINDS tPA trial, there was a sig-

nificantly higher rate of both asymptomatic ICH and sICH in

the tPA group but no difference in mortality rates at 30 or 90

days.12 The authors pointed out that overall milder stroke

severity (median NIHSS 10 compared to 14 in the NINDS tPA

trial) as well as later treatment times (nearly 80% of patients

were enrolled in the 4- to 5-hour time interval) would serve

to attenuate a potential treatment effect.

A pooled analysis of ATLANTIS, ECASS-I, and NINDS

was published in 2004.22 This study showed that while the

benefit of tPA, expressed as the OR of a favorable outcome,

diminishes over time, a potential treatment benefit could be

still seen through the 3- to 4.5-hour window (OR 1.4, 95%
CI 1.1-1.9). Furthermore, the adjusted hazard ratio for death

was not significantly worse in the extended time window com-

pared to the standard 3-hour time window. These results sug-

gested that extending the time window could safely provide a

clinical benefit.

Echoplanar Imaging Thrombolytic Evaluation Trial

In 2008, a phase II randomized, double-blind, placebo-

controlled trial that evaluated the use of IV tPA in the 3- to

6-hour window after symptom onset in select patients with

perfusion–diffusion mismatch on magnetic resonance imaging

(MRI) was published.23 The primary end point was infarct

growth between the baseline diffusion-weighted MRI lesion
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and the MRI T2 lesion at day 90. The secondary end points

were reperfusion, good neurological outcome (NIHSS 0 or 1

at 90 days or improvement of at least 8 points from baseline),

and good functional outcome (mRS of 0-2 at 90 days). Mean

infarct growth trended lower in the treatment group and reper-

fusion was significantly higher in the IV tPA group. Although

there was a nonsignificant trend toward good neurological and

functional outcomes in the treatment group, achieving reper-

fusion was associated with good neurological and functional

outcomes.23 Echoplanar Imaging Thrombolytic Evaluation

Trial (EPITHET) suggested that in carefully selected patients,

reperfusion after 3 hours might offer good neurological and

functional outcomes, but the authors noted that as a phase II

study it was relatively underpowered for establishing clinical

efficacy.

European Cooperative Acute Stroke Study III

The third ECASS trial aimed to definitively answer the ques-

tion of whether IV tPA in the 3- to 4.5-hour window was safe

and effective. Like the previous 2 trials, ECASS-III was a

phase III, randomized, placebo-controlled, double-blinded

trial.7 A total of 821 patients were enrolled in the study. The

initial study design involved a 3- to 4-hour time window, but

after publication of the pooled analysis of data from ATLAN-

TIS, ECASS-I, and NINDS which suggested that treatment up

to 4.5 hours was safe,22 the trial protocol was extended by half

an hour. Notably, major exclusion criteria were age >80,

NIHSS >25, any oral anticoagulant use regardless of coagula-

tion test results, and a history of prior stroke and diabetes. The

primary end point was similar to ECASS-II: favorable out-

come (mRS 0-1) at 90 days. In the adjusted analysis, the OR

for favorable outcome was 1.42 (95% CI 1.02-1.98, P ¼
.04), which is consistent with the notion that IV tPA in the

extended time window is efficacious. The rate of sICH was

significantly higher in the IV tPA group even when all com-

monly used definitions of sICH were applied. However, again

there was no difference in the mortality rate, which suggested

that IV tPA in the extended time window was safe (Figure 3).7

Safe Implementation of Thrombolysis in
Stroke-International Stroke Treatment Registry

After the approval of IV tPA in Europe, the European Medi-

cines Evaluation Agency (EMEA) required the creation of a

registry to monitor treatment outcomes. This was termed the

Safe Implementation of Thrombolysis in Stroke (SITS) Mon-

itoring Study. This data registry was analyzed as part of a pro-

spective multinational study, the SITS-International Stroke

Treatment Registry (SITS-ISTR).25 The authors hypothesized

that there was no significant difference in outcomes for those

treated with IV tPA within 3 to 4.5 hours after symptom onset

and those treated within 3 hours. Nearly 2 weeks after the pub-

lication of ECASS-III, the SITS-ISTR group published their

results: They reported no significant difference in rates of

sICH, mortality, and functional independence (mRS < 2) at

3 months in patients treated within the 3-hour and the 3- to

4.5-hour time windows.

Updated Pooled Analysis

In 2010, the pooled analysis of ATLANTIS, ECASS-I, and

NINDS conducted in 2004 was updated with data from

ECASS-II, ECASS-III, and EPITHET.26 This analysis

included a total of 3,670 patients and evaluated end points

similar to those used in the original studies, including favor-

able outcome (mRS 0-1 or global outcome combining mRS,

BI, and NIHSS score), sICH, and overall mortality. The treat-

ment effect size decreased as the time from stroke onset

increased: the odds of a favorable outcome were 1.34 (95%
CI 1.06-1.68) for the 3- to 4.5-hour window and there was

no benefit seen after 4.5 hours. Although the IV tPA group

was significantly more likely to have sICH, there was no dif-

ference in mortality between the control and IV tPA groups for

the 3- to 4.5-hour time window. This analysis suggested that

there was some benefit of IV tPA in the extended time window

but likely not past 4.5 hours.

Third International Stroke Trial

In response to the exclusion of older patients in prior stroke

trials, the third International Stroke Trial (IST-3) was con-

ducted to determine the benefits and harms of treating adults

of all ages within the 6-hour time window. This international,

multicenter, randomized, masked placebo trial was the largest

stroke thrombolysis trial ever published with more than 3

times the number of participants as any prior trial. The pri-

mary outcome was defined as independence at 6 months as

measured by an Oxford Handicap Score of 0 to 2. Of the

3035 patients enrolled, over half (53%) were older than 80

years of age. The study demonstrated a greater benefit for

IV tPA in patients older than 80.13

Cochrane Review

In July 2014, a Cochrane review evaluated evidence regarding

efficacy and safety of IV tPA, as well as other thrombolytics

(70% of participants were in trials evaluating IV tPA), for

patients with AIS. This review included data from 27 trials

involving 10 187 patients. Thrombolytic therapy given up to

6 hours after onset of symptoms significantly reduced the like-

lihood of death or dependency (mRS 3-6) at 3 to 6 months

after stroke (OR 0.85, 95% CI 0.78-0.93) while also signifi-

cantly increasing the risk of sICH (OR 3.75, 95% CI

3.11-4.51) and death at 3 to 6 months (OR 1.18, 95% CI

1.06-1.30).27 Based on data from the EPITHET, IST-3, and

NINDS trials, the authors found that patients older than 80

years of age benefited just as much as younger patients, with

similar odds of death or dependency at the end of follow-up
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period for the elderly (OR 0.80, 95% CI 0.64-0.99) and

younger groups (OR 0.85, 95% CI 0.76-0.95).

Response to ECASS-III and Impact of the
Extended Time Window

The EMEA approved IV tPA for the 3- to 4.5-hour window in

2010. In contrast, the EMEA’s American counterpart, the

FDA, denied Genentech application to extend the indication

for IV tPA to include the extended time window. The FDA did

not release a statement detailing its reasoning behind this deci-

sion. Some have speculated that the data from ECASS-III

were not sufficiently robust for FDA approval.28 Others have

also raised concerns about baseline differences in stroke

severity favoring the IV tPA group and a disproportionately

higher rate of prior stroke in the placebo group which would

also favor the IV tPA group.29 Furthermore, ECASS-III may

reflect a selected group of patients who did particularly well

overall, and the results may not generalize as well to those

with worse prognoses, since the control group had better out-

comes compared to the control patients of prior IV tPA trials.

However, since its publication in 2008, the ECASS-III

study has influenced the acute management of patients with

stroke in the United States. The AHA/ASA issued a science

advisory in August 2009 recommending the use of IV tPA

in the extended time window. This class I, level of evidence

B recommendation included additional exclusion criteria

based on ECASS-III including age >80 years, use of oral

anticoagulants regardless of international normalized ratio,

NIHSS >25, or history of stroke and diabetes.8 Although pro-

fessional organizations have endorsed the view that IV tPA

may be administered within the 3-hour window under the

principle of implied consent,30 an informed consent process

may be particularly salient for treatment in the extended time

window, given it remains technically an off-label use in the

United States, particularly when administered to patients with

these ECASS-III exclusion criteria.

The AHA/ASA scientific statement suggested that the effi-

cacy of IV tPA within the extended time window for patients

with ECASS-III exclusion criteria was not well established

(class IIb, level of evidence C). Two single-center retrospec-

tive studies found no significant difference in rates of sICH

in patients treated in the extended window when comparing

those who met ECASS-III exclusion criteria versus those who

did not.31,32 The authors of the first study suggest that the

exclusion criteria used in ECASS-III and other major IV tPA

trials were based on a conservative judgment about those

patients deemed most likely to develop sICH or have poorer

Figure 3. Number needed to treat to benefit and harm per 100 patients treated with intravenous recombinant tissue-type plasminogen
activator (IV tPA) for acute ischemic stroke in the <3-hour versus 3- to 4.5-hour time windows.24 mRS indicates modified Rankin scale; NINDS,
National Institute of Neurologic Disorders and Stroke; ECASS-III, European Cooperative Acute Stroke Study-III.
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outcomes. A recent large meta-analysis of 9 major IV tPA

trials found that the odds of a good outcome (mRS 0-1) were

not significantly different among older patients (age >80) or

patients with more severe strokes (NIHSS �22),33 supporting

the notion that strict application of ECASS-III criteria for IV

tPA within the extended time window may be overly conser-

vative. Accordingly, an analysis of Get with the Guidelines-

Stroke data from 2009 to 2012 (GWTG-Stroke, a national reg-

istry for patients with stroke treated at participating hospitals

in the United States) revealed that 31.5% of patients treated in

the 3- to 4.5-hour window had at least one of the ECASS-III

exclusion criteria, the most common being age >80.34

Some have questioned whether extending the time window

from 3 to 4.5 hours would have an appreciable impact on IV

tPA treatment rates overall. Despite the classification of IV

tPA within the extended time window as off-label use in the

United States, since the publication of ECASS-III, IV tPA

treatment rates for patients in the extended time window have

continued to increase from 1.2% to 3.5%.35 One retrospective

single-center study found that if IV tPA administration was

restricted to a 3-hour rather than a 4.5-hour time window,

19% of their treated patients would not have received treat-

ment.36 Another similar study conducted at 17 sites demon-

strated a much smaller impact: Only 0.5% of patients with

AIS would have been excluded from treatment.37 A third mul-

ticenter prospective study suggested that extending the time

window from 3 to 6 hours would result in only a modest

increase (from 4.3% to 8.3%) in IV tPA treatment rates.2

In addition, observational studies suggest that in broad clin-

ical practice, extending the time window may have resulted in

similar clinical outcomes and safety compared to the standard

time window. Analysis of GWTG data from 32 019 patients

who were treated with IV tPA for AIS revealed that patients

treated in the extended window were significantly more likely

to be ambulatory at discharge and to be discharged home

without a significant difference in mortality or sICH when

compared to patients treated in the standard time window.34

Several studies have also demonstrated that treatment in the

extended time window may also be cost effective.38,39

Ongoing Investigations and Future
Directions

Additional data on the efficacy of IV tPA in the extended time

window may aid in the development of additional tools that

may help clinicians to quickly, safely, and effectively stratify

patients by risk and by predicted treatment response that go

beyond the information provided by knowing the time after

symptom onset. Currently, the Extending the time for Throm-

bolysis in Emergency Neurological Deficits (EXTEND/

ECASS-IV) trial is enrolling patients presenting within 3 to

9 hours of stroke onset or with wake-up stroke within 9 hours

from midpoint of sleep duration who have significant penum-

bral mismatch on either MRI or CT imaging.40 These studies

are a response to the imperfect but often readily available

information provided by the symptom onset time. However

with further refinement and validation of penumbral imaging

or other diagnostic techniques, it is conceivable that we may

be able to further tailor management by identifying patients

for whom IV tPA in the extended window and beyond would

be safe and effective.

Although extended time windows for thrombolysis may

allow more patients to receive acute thrombolysis therapy, the

goal of achieving revascularization as soon as safely possible

remains a central tenet of acute stroke care. A 2013 analysis of

GWTG data on 58 353 patients demonstrated that faster onset

to treatment times was associated with a reduced rate of sICH,

a higher rate of independent ambulation at discharge, and a

greater likelihood of discharge to home.41 Therefore, clini-

cians should remain vigilant to not allow the availability of

extended time windows to contribute to delays in treatment.

Instead, continued efforts to define the outer frontiers of

thrombolysis for patients with acute stroke presenting during

extended time windows and to further individualize the treat-

ment approaches should occur in parallel with continued

efforts to treat patients in timely fashion.42
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