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This Journal feature begins with a case vignette that includes a therapeutic recommendation. A discussion 
of the clinical problem and the mechanism of benefit of this form of therapy follows. Major clinical studies, 

the clinical use of this therapy, and potential adverse effects are reviewed. Relevant formal guidelines,  
if they exist, are presented. The article ends with the author’s clinical recommendations.
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An 81-year-old man arrived at the emergency department at 9:15 a.m. with speech 
difficulty and weakness on the right side. He had awakened that morning without 
symptoms. During breakfast at 8 a.m. his wife saw him slump over and fall from the 
chair to the floor. He was unable to speak and could not move his right arm or leg. 
She called 911, and he was transported to the emergency department. He made a few 
attempts to speak, but his speech was unintelligible. He could move his right arm 
and leg but could not lift either limb off the bed. Computed tomography (CT) of the 
brain showed no hemorrhage and no early ischemic changes. Blood pressure was 
160/90 mm Hg. His platelet count, glucose level, and prothrombin time were all nor-
mal. After the patient returned from imaging at 10 a.m., a neurologist was consulted, 
who confirmed the presumptive diagnosis of acute ischemic stroke and recommended 
immediate initiation of intravenous thrombolytic therapy.

The Clinic a l Problem

Stroke is the leading cause of disability among adults in the United States. Despite 
advances in preventive strategies and initial therapy for stroke, nearly 800,000 
strokes occur per year in the United States,1 and 87% of all strokes worldwide are 
ischemic in origin (caused by in situ thrombosis, embolism, or systemic hypoperfu-
sion).1 The risk of stroke is higher among men than among women, among blacks 
than among whites, and in older than in younger age groups.

In 2007, stroke accounted for 1 of every 18 deaths in the United States.1 Ac-
cording to one report, the 30-day mortality for ischemic stroke was 8 to 12% for 
people 45 to 64 years of age.2 In the Framingham Heart Study, among survivors of 
an ischemic stroke who were 65 years of age or older and were evaluated 6 months 
after the event, 50% had some evidence of hemiparesis, 30% were unable to walk 
without assistance, 19% had aphasia, and 26% were institu tionalized.3 The esti-
mated direct medical cost of stroke in the United States was $25 billion in 2007.1

Pathoph ysiol o gy a nd Effec t of Ther a py

Ischemic stroke results from vascular occlusion that reduces cerebral blood flow 
to the area of brain perfused by the occluded artery. In either thrombotic or em-
bolic stroke, such occlusion is caused by obstruction of the artery by thrombus. 
If the reduction in blood flow is sufficiently severe, a series of events occurs at 
the cellular level that leads to infarction. The release of excitatory amino acid 
neurotransmitters, the influx of calcium, the generation of oxygen free radicals, 
membrane depolarization, and eventually, the loss of membrane integrity are all 
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thought to contribute to the detrimental effects 
of ischemia.4

A newer concept of ischemic injury considers 
neurons, astrocytes, and vascular structures and 
their interactions to be a neurovascular unit.5 Dis-
turbance of the complex signaling and interactions 
between components of the neurovascular unit 
probably plays an important role in ischemic brain 
injury. Matrix metalloproteinase 9 is up-regulated 
during ischemia and may contribute to the break-
down of the blood–brain barrier and hemorrhagic 
transformation.6 Similarly, oxidative stress and in-
flammation are triggered by ischemia and contrib-
ute to the process of cellular injury and infarction.5

In experimental models of stroke, both the 
duration and the severity of ischemia determine 
the threshold for irreversible damage.7 Magnetic 
resonance imaging (MRI) and CT perfusion stud-
ies in patients with acute stroke suggest that the 
ischemic areas of the brain may in some cases 
remain viable for as long as 24 hours, with the 
potential for the restoration of normal function 
after reperfusion (Fig. 1).8 However, the benefit 
of extending the treatment window for patients 
selected on the basis of the results of perfusion 
imaging has not been validated by clinical studies.

Tissue plasminogen activator (t-PA) is a serine 
protease that acts by enhancing the conversion 
of inactive plasminogen to active plasmin. Plas-
min acts on fibrin clots, causing dissolution and 
lysis. The activity of t-PA is greatly enhanced in 
the presence of fibrin, increasing fibrinolysis 
specifically at the site of thrombosis.9 In vivo, 
t-PA is released by endothelial cells; in contrast, 
exogenously administered t-PA is derived from 
the application of recombinant DNA technology 
and is thus designated recombinant t-PA (rt-PA). 
Unlike first-generation plasminogen activators 
such as streptokinase and urokinase, rt-PA is fi-
brin-selective and preferentially activates fibrin-
bound plasminogen. Although rt-PA is inhibited 
by plasminogen activator inhibitor type 1 (PAI-1) 
in plasma, the capacity of PAI-1 to bind rt-PA is 
rapidly exceeded when the drug is administered 
systemically, thus increasing the risk of bleed-
ing.10 The half-life of rt-PA in the circulation is 
about 4 minutes, but the physiological effect may 
last longer as a consequence of fibrin binding.

Clinic a l E v idence

In 1996, the Food and Drug Administration (FDA) 
approved the use of intravenous rt-PA for the 

treatment of acute ischemic stroke after the Na-
tional Institute of Neurological Disorders and 
Stroke Recombinant Tissue Plasminogen Activa-
tor (NINDS rt-PA) Stroke Study was completed.11 
In part 1 of this study, 291 patients with acute 
ischemic stroke were randomly assigned, within 
3 hours after the onset of the stroke, to either 
intravenous rt-PA or placebo. The primary end 
point was the rate at 24 hours of either complete 
neurologic recovery or neurologic improvement, as 
indicated by an improvement of at least 4 points 
above baseline values on the National Institutes 
of Health Stroke Scale (NIHSS) (a 42-point scale 
that quantifies neurologic deficits in 11 categories, 
with higher scores indicating more severe deficits). 
In this part of the trial, no significant difference 
was seen in the primary end point between pa-
tients receiving rt-PA and those receiving place-
bo (51% and 46%, respectively; relative risk with 
rt-PA, 1.1; 95% confidence interval [CI], 0.8 to 1.6; 
P = 0.56).

In part 2 of this study, an additional 333 pa-
tients were enrolled and randomly assigned to the 
same two groups. The primary end point was the 
rate of complete or nearly complete recovery at 
90 days, as indicated by a combined assessment of 
four separate neurologic-outcome scales. In this 
part of the trial, the rate of a favorable outcome was 
significantly greater with intravenous rt-PA than 
with placebo (odds ratio, 1.7; 95% CI, 1.2 to 2.6; 
P = 0.008). This benefit was sustained at 6 months 
and at 1 year.12

Three additional randomized trials showed no 
benefit of intravenous rt-PA as compared with pla-
cebo. These trials included the European Coopera-
tive Acute Stroke Study (ECASS),13 ECASS II,14 and 
the Alteplase Thrombolysis for Acute Noninterven-
tional Therapy in Ischemic Stroke (ATLANTIS) 
trial.15 These trials differed from the NINDS study 
in several important respects. Most notably, pa-
tients could be enrolled up to 6 hours after the 
onset of stroke, and only 14% of patients were 
treated within 3 hours after the event.16 In con-
trast, in the NINDS trial, almost all patients were 
treated within 3 hours and 48% within 90 minutes 
after stroke onset.

In the subsequent ECASS III, 821 patients who 
presented between 3 and 4.5 hours after the onset 
of stroke were randomly assigned to intravenous 
rt-PA or placebo.17 The primary outcome was dis-
ability at 90 days, dichotomized as either a favor-
able outcome (a score of 0 or 1) or an unfavorable 
outcome (a score of 2 to 6) according to the 
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modified Rankin scale (which ranges from 0 to 
6, with 0 indicating no symptoms and 6 indicat-
ing death). In ECASS III, patients were excluded 
if they were older than 80 years of age, had had 
a severe stroke (defined as an NIHSS score >25 or 
hypodensity of more than one third of the mid-

dle-cerebral-artery territory on CT scanning), had 
received prior treatment with anticoagulants, re-
gardless of the international normalized ratio 
(INR), or had a history of both stroke and dia-
betes. At 90 days, significantly more patients 
treated with rt-PA had favorable outcomes, as com-
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Figure 1. CT Perfusion Imaging in a Patient with Stroke, before and after Thrombolysis with Recombinant Tissue 
Plasminogen Activator (rt-PA).

Standard CT images without contrast material (left two images) and CT perfusion images obtained during the first 
pass of an intravenous bolus of iodinated contrast material (right six images) are shown. Images were obtained be-
fore (Panel A) and after (Panel B) thrombolysis with rt-PA. Mathematical algorithms are used to create, from the 
perfusion data, maps of the mean transit time (MTT) (the difference in time between arterial inflow and venous 
outflow), cerebral blood volume (CBV), and cerebral blood flow (CBF). The CT scan without contrast material that 
was obtained before thrombolysis shows hypodensity in the area of the left caudate nucleus (arrow), with loss of 
definition between gray matter and white matter. The scan obtained after thrombolysis shows a central area of hy-
perdensity in the area of the left caudate nucleus, which is consistent with hemorrhage within the infarct zone, sur-
rounded by an area of hypodensity (arrow), which is consistent with infarction. The CT perfusion maps in Panel A, 
obtained before thrombolysis, show prolonged MTT (arrow), decreased CBV (arrow), and decreased CBF (arrow) in 
the left hemisphere. There is some degree of mismatch between the CBV map (which emphasizes irreversible injury, 
primarily in the area of the left caudate nucleus) and the CBF map (which shows an extensive area of abnormality 
throughout the left hemisphere, indicating tissue at risk). The CT perfusion maps in Panel B, obtained after throm-
bolysis, show some improvement in MTT, CBV, and CBF in most areas, although the focus of hypoperfusion in the 
area of the left caudate nucleus persists (arrows), which is consistent with the area of infarction shown on the CT 
scan obtained without contrast material. In these images, the color spectrum indicates the spectrum of values for 
each quantity. On the MTT map, the areas of fastest transit time appear red and those of slowest transit time ap-
pear blue. On the CBV and CBF maps, the area of greatest blood volume or blood flow appear red and those of least 
blood volume or blood flow appear blue. Although quantitative values can be assigned to these data, CT perfusion 
images are usually interpreted qualitatively by comparing areas of normal with areas of abnormal perfusion. Areas 
without detectable perfusion are black. A denotes anterior, and R right.
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pared with those given placebo (52.4% vs. 45.2%; 
odds ratio, 1.34; 95% CI, 1.02 to 1.76; P = 0.04).

Clinic a l Use

Intravenous administration of t-PA within 3 hours 
after the onset of stroke increases the probabil-
ity of a favorable outcome. Recommended proto-
cols for selecting patients for treatment with in-
travenous rt-PA are adapted from the inclusion 
and exclusion criteria from the NINDS rt-PA trial 
(Table 1). On the basis of results of ECASS III,17 
some stroke centers now treat patients who pre-
sent from 3 to 4.5 hours after stroke onset; how-
ever, at present, the FDA has approved only rt-PA 
treatment delivered within 3 hours after stroke 
onset.

The timing of the onset of stroke should be 
determined with as much certainty as possible by 
obtaining first-hand information. If the onset was 
not observed, the time when the patient was last 
seen to be neurologically normal should be con-
sidered the time of stroke onset. Although this 
recommendation may exclude some eligible pa-
tients, it ensures that those whose stroke occurred 
outside the time limit for a favorable risk-to-benefit 
ratio will not be treated.

A rapid examination with the use of the NIHSS 
will help to quantify the neurologic deficit. Many 
protocols exclude patients who have mild deficits, 
since their prognosis for recovery is good with-
out thrombolytic therapy.19,20 However, treatment 
should be initiated on the basis of the assessment 
of a disabling deficit rather than on a defined 
lower limit for the NIHSS score. For example, iso-
lated aphasia or hemianopia is a disabling deficit 
despite an NIHSS score of 2 or 3.

Rapidly resolving deficits may complicate deci-
sion making. If the residual deficit continues to 
be disabling, treatment should be undertaken de-
spite the improvement. Occasionally, rapid recov-
ery is later followed by clinical worsening.21,22 
Patients should therefore be observed closely and 
reevaluated frequently during the first 24 hours 
after the onset of stroke.

Another common concern regarding eligibil-
ity for intravenous thrombolysis is poorly con-
trolled blood pressure. In patients receiving in-
travenous rt-PA, markedly elevated blood pressure 
may increase the risk of hemorrhage.23-27 Cur-
rent guidelines recommend treatment to achieve 
a systolic blood pressure of 185 mm Hg or lower 

and a diastolic blood pressure of 110 mm Hg or 
lower before intravenous rt-PA is administered.18,28 
One or two doses of labetalol may be used to 
bring blood pressure below these limits, but if 
the response is not rapid, treatment with intra-
venous nicardipine or occasionally sodium nitro-
prusside may be started, with the dose rapidly 
adjusted to achieve blood-pressure control.

Table 1. Inclusion and Exclusion Criteria for Intravenous t-PA Therapy 
in Patients with Acute Ischemic Stroke.*

Inclusion criteria

Diagnosis of ischemic stroke causing measurable neurologic deficit

Onset of symptoms <3 hr before start of treatment (or, in selected cases, 
<4.5 hr†)

Age ≥18 yr

Exclusion criteria

Head trauma or prior stroke within the previous 3 mo

Symptoms suggestive of subarachnoid hemorrhage

Arterial puncture at noncompressible site within the previous 7 days

History of intracranial hemorrhage

Elevated blood pressure (systolic, ≥185 mm Hg, or diastolic, ≥110 mm Hg) 
that has not responded to antihypertensive treatment

Evidence of active bleeding on examination

Acute bleeding diathesis, including but not limited to the following:

Platelet count ≤100,000/mm3

Heparin received within 48 hours, resulting in aPTT ≥upper limit of normal

Current use of anticoagulant, with INR ≥1.7 or PT ≥15 sec

Blood glucose concentration ≤50 mg/dl (2.7 mmol/liter)

CT evidence of multilobar infarction (hypodensity >one third of the cerebral 
hemisphere)

Relative exclusion criteria, depending on risk:benefit ratio‡

Only minor or rapidly improving stroke symptoms (clearing spontaneously)

Seizure at onset with postictal residual neurologic impairments

Major surgery or serious trauma within the previous 14 days

Gastrointestinal or urinary tract hemorrhage within the previous 21 days

Acute myocardial infarction within the previous 3 mo

* Adapted from Jauch et al.18 The abbreviation aPTT denotes activated partial-
thromboplastin time, INR international normalized ratio, PT prothrombin 
time, and rt-PA recombinant tissue plasminogen activator.

† This criterion is based on the results of European Cooperative Acute Stroke 
Study III,17 in which the onset of symptoms was between 3 and 4.5 hours and 
which excluded patients older than 80 years of age, those with severe stroke 
(defined by a score >25 on the National Institutes of Health Stroke Scale), 
those receiving anticoagulant therapy regardless of the INR, and those with 
both diabetes and prior stroke.

‡ Recent experience suggests that under some circumstances, with careful con-
sideration and weighing of the risks versus benefits of rt-PA administration, 
patients may receive fibrinolytic therapy despite one or more of the listed rela-
tive contraindications.
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A CT scan of the brain should be obtained 
before the start of treatment and examined for 
hemorrhage or early ischemic changes. If a focal 
area of low density is seen that involves more 
than one third of the middle-cerebral-artery ter-
ritory, most treatment protocols recommend with-
holding throm bolytic therapy, because in some 
studies this finding (which suggests irreversible 
injury) has been predictive of subsequent hem-
orrhagic transformation of the infarct.24,29 Lab-
oratory studies that should be obtained before 
the initiation of thrombolytic therapy include, 
at a minimum, a platelet count, measurement of 
glucose levels, and assessment of the prothrombin 
time. The platelet count should be greater than 
100,000 per cubic millimeter, the prothrombin 
time less than 15 seconds (or the INR <1.7), and 
the glucose level greater than 50 mg per deciliter 
(2.7 mmol per liter) before rt-PA is administered.

The patient and family members must be in-
formed of the benefits and risks of intravenous 
rt-PA therapy before it is initiated. Specifically, they 
should be told that the benefits include an abso-
lute increase in the odds of a good outcome of 
11 to 13 percentage points and a 6% risk of intra-
cerebral hemorrhage possibly causing neurologic 
worsening or death. Some hospitals choose to use 
a formal consent form, but at a minimum, the 
consent process should be documented in the 
medical record.28

The FDA-approved dose of intravenous rt-PA is 
0.9 mg per kilogram of body weight, with a maxi-
mum dose of 90 mg. A bolus of 10% of the dose 
is given over a period of 1 minute, with the remain-
der infused over a period of 60 minutes. Weight 
should be determined as reliably as is possible. 
Reports of treatment with a lower dose of rt-PA 
(0.6 mg per kilogram) in Japan suggest that it has 
similar efficacy but the lower dose has not yet been 
assessed in large, randomized trials.30,31

Third-generation plasminogen activators, such 
as tenecteplase and desmoteplase, are more fibrin-
specific than rt-PA and cause less activation of 
systemic lytic activity.32 These agents have been 
tested in early-phase trials, with mixed results.33-37 
However, their clinical efficacy has not been es-
tablished, and neither agent should be used in pa-
tients with acute ischemic stroke.

For the first 24 hours after treatment, patients 
receiving rt-PA should be closely monitored in a 
specialized stroke unit. If a stroke unit is not avail-
able, admission to an intensive care unit is war-

ranted so that the patient can be evaluated fre-
quently by the nursing staff. Blood pressure should 
be checked every 15 minutes for the first 2 hours, 
every 30 minutes for the next 6 hours, and then 
every hour for 16 hours. Antihypertensive therapy 
with labetalol or, if necessary, intravenous nicar-
dipine should be administered to maintain blood 
pressure at a level below 180 mm Hg systolic and 
105 mm Hg diastolic.18,28 Neurologic examina-
tion with the use of the NIHSS should be per-
formed every 15 minutes for the first 2 hours, 
every 30 minutes for the next 6 hours, and then 
every hour for 16 hours. If a change in neurologic 
status is noted, the rt-PA infusion should be dis-
continued and a CT scan obtained. No anticoagu-
lant or antiplatelet therapy should be given for the 
first 24 hours after treatment with intravenous 
rt-PA. If a CT scan at 24 hours shows no evidence 
of hemorrhage, antithrombotic therapy directed at 
secondary stroke prevention and tailored to the 
presumed cause of the stroke should be started.

In some stroke centers, a CT angiogram is ob-
tained after intravenous rt-PA has been adminis-
tered in order to examine the intracranial vascula-
ture for persistent arterial occlusions. In patients 
with persistent arterial occlusion, one option is an 
intraarterial intervention: lytic therapy, mechanical 
clot disruption with the use of various endovascu-
lar devices, or both. Although this approach is not 
approved by the FDA in the treatment of acute 
stroke, a randomized, controlled trial has sug-
gested a potential benefit from intraarterial lytic 
therapy.38 However, intraarterial interventions 
should be carried out only at experienced stroke 
centers.

In one U.S. study,39 the cost of rt-PA was es-
timated to be $2,750. In similar studies, the costs 
were £480 in the United Kingdom40 and $1,647 
U.S. in Australia.41 Cost-effectiveness analyses in 
general suggest that rt-PA therapy is more expen-
sive than standard care for ischemic stroke in the 
short term, owing to the cost of the drug and the 
need for additional resources, but it is associated 
with lower costs in the long term, since it reduces 
the risk of subsequent disability.

A dv er se Effec t s

The major complication of thrombolytic therapy 
for acute stroke is hemorrhage. Symptomatic 
intracranial hemorrhage occurs in 1.7 to 8.0% 
of treated patients.11,17,42-44 Patients with severe 
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stroke have a greater likelihood of hemorrhage, 
but there is no evidence that this subgroup does 
not benefit from intravenous rt-PA.45 Symptom-
atic hemorrhage is not increased in the elderly, 
but outcomes are worse and mortality is in-
creased.46,47 In addition to age and NIHSS score, 
other independent risk factors for symptomatic 
intracranial hemorrhage include hypodensity on 
CT scanning, elevated serum glucose levels,24,27,48 
and persistence of proximal arterial occlusion 
for more than 2 hours after administration of the 
rt-PA bolus.49 Hemorrhagic transformation of 
ischemic infarcts without clinical change (as-
ymptomatic hemorrhage) occurs more frequent-
ly than symptomatic hemorrhage and may be 
associated with reperfusion and, in some cases, 
clinical improvement.50 Serious systemic (extra-
cranial) hemorrhage has been reported in 0.4 to 
1.5% of patients.42,43 Recommendations for the 
treatment of intracranial or serious systemic 
bleeding after thrombolytic therapy often include 
the administration of cryoprecipitate and plate-
lets,51,52 although evidence-based guidelines for 
such an approach are lacking.53

Angioedema of the tongue, lips, face, or neck 
occurs in 1 to 5% of patients receiving intra-
venous rt-PA.54,55 In most cases, the symptoms are 
mild and resolve rapidly. Concomitant use of an-
giotensin-converting–enzyme inhibitors is strong-
ly associated with this complication.55 Treatment 
includes glucocorticoids and antihistamines. In 
rare cases, edema of the pharynx is sufficiently 
severe to compromise breathing, and intubation 
may be necessary.54

A r e a s of Uncerta in t y

More than half the patients with ischemic stroke 
who are treated with intravenous rt-PA do not 
have complete or near-complete recovery (defined 
as a score of 0 or 1 on the modified Rankin 
scale).56 Lack of recovery may reflect an absence 
of reperfusion of the occluded artery or reperfu-
sion that occurs too late to restore function. Ad-
vanced imaging techniques that involve multi-
modal MRI or CT (Fig. 1) have the potential to 
distinguish reversible ischemic injury from irre-
versible infarction and thus to identify patients 
who are likely to benefit from thrombolytic ther-
apy.57-60 By identifying extensive areas of estab-
lished infarction, such imaging methods may 
also help in selecting patients who are at high 

risk for intracranial hemorrhage and should there-
fore not be treated with intravenous rt-PA. How-
ever, whether the additional time needed for ad-
vanced imaging prior to thrombolysis is offset by 
improved outcomes must be established in appro-
priately designed clinical trials. At this time, these 
imaging methods cannot be recommended for 
routine clinical use.60 If a reliable pattern of re-
versibility can be identified, imaging might also 
be useful when the interval between the onset of 
stroke and presentation is prolonged or the time 
of onset is not known.

Transcranial Doppler ultrasonography, which 
has been used in some observational studies to 
monitor the effect of lytic therapy, was shown 
in these studies to be associated with a high rate 
of recanalization of the occluded stroke-related 
artery.61,62 Transcranial ultrasonography was sub-
sequently evaluated in several small trials and was 
shown to enhance the lytic effect of rt-PA,63-65 al-
though some studies have suggested an increased 
rate of hemorrhage with transcranial ultrasonog-
raphy.66 This approach, called sonothrombolysis, 
has been implemented clinically as an adjunct to 
rt-PA administration at some stroke centers.

Guidelines

Guidelines for the management of acute stroke is-
sued by the American Heart Association (AHA) and 
the European Stroke Organization recommend 
treatment with intravenous rt-PA for patients who 
meet the stated inclusion criteria, including presen-
tation within 3 hours after the onset of stroke, and 
who do not meet any of the stated exclusion crite-
ria.28,67 Both groups have recently updated their 
guidelines to extend the treatment window to 4.5 
hours. The AHA Science Advisory and Coordinat-
ing Committee also recommends that treatment 
within the 3-hour to 4.5-hour time window be lim-
ited to patients who do not meet any of the ECASS 
III exclusion criteria.68,69 An American Academy 
of Emergency Medicine (AAEM) position statement 
adopted in 2002 concluded that intravenous rt-PA 
should not be considered the standard of care, 
citing the lack of data from trials confirming the 
NINDS study findings as well as concerns raised 
about the study.70 Physicians were advised to use 
their discretion when deciding whether to use rt-PA. 
After the results of the ECASS III were published, 
an updated clinical practice statement from the 
AAEM stated that intravenous rt-PA is a reasonable 
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treatment option when used in academic centers 
and primary stroke centers.71 A policy statement 
approved by the board of directors of the Ameri-
can College of Emergency Physicians in 2002 en-
dorsed the use of intravenous rt-PA when it is ad-
ministered according to the guidelines established 
by the NINDS study.72

R ecommendations

The patient described in the case vignette meets all 
the inclusion criteria for treatment with intravenous 
rt-PA. Assuming that further history taking reveals 
no pertinent findings, he also has no contraindi-
cations to treatment. Evidence from clinical trials 
does not suggest that persons older than 80 years of 
age do not benefit from intravenous rt-PA. He com-
pleted evaluation in the emergency department 

2 hours after the onset of the stroke, which is 
within the FDA-approved 3-hour window, and the 
probability of recovery is greater the more rapidly 
treatment can be administered. Once consent has 
been obtained from his wife, I would elect to pro-
ceed with intravenous rt-PA therapy at the stan-
dard dose of 0.9 mg per kilogram, with 10% giv-
en as a bolus and the remainder infused over a 
60-minute period. After the administration of in-
travenous rt-PA, the patient should be admitted to 
a specialized stroke unit for monitoring and addi-
tional workup to determine the cause of the stroke.
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Vascular, Lundbeck, and Ferrer and grant support from NMT 
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