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Clinical Use of tPA in Acute I schemic Stroke
Edward P. Soan, MD, MPH, FACEP

A 62-year-old female acutely developed aphasia and right-sided weakness
while in the grocery store. The store clerk immediately called 911, with the
arrival of CFD paramedics within 9 minutes, at 6:43 PM. Shearrived at the
ED at 7:05 PM, completed her head CT at 7:25 PM, and obtained a neuro
consult at 7:35 PM, approximately one hour after the onset of her symptomes.
On exam, BP 116/63, P 90, RR 16, T 98, and pulse oximetry showed 99%
saturation. The patient appeared alert, and was able to slowly respond to
simple commands. The patient had a patent airway, no carotid bruits, clear
lungs, and aregular cardiac rate and rhythm. The pupils were pinpoint, and
there was neglect of the R visual field. There was facial weakness of the R
mouth, and R upper and lower extremity motor paralysis. DTRs were 2/2
on the left and 0/2 on the right. Planter reflex was upgoing on the right and
downgoing on the left. The patient’s estimated weight was 50 kg. What are
the next Rx steps?
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Key Clinical Questions
What did the NINDS clinicd trids demondrate regarding the use of tPA in stroke patients?

What are the characterigtics of tPA usein clinical practice? What do the phase IV dinical trids suggest
about the use of tPA in clinica practice as compared to in the NINDS clinicd trials?

What protocol violations most often will cause the complication of intracranid hemorrhage in stroke
patients treated with tPA?

What does the time data from the phase IV dlinicd trias suggest regarding the need for sytems for acute
stroke care?

What must be documented in the medical record when treating a patient with tPA for ischemic stroke?
Key Learning Points

1. TheNINDSCdinicd trids demongrated the efficacy of tPA in the treatment of acute ischemic
groke in the Emergency Department. Petients treated with tPA were more likely than standard
therapy patients to have afavorable neurological outcome a 90 days.

2. Although thereis anarrow thergpeutic window for the use of tPA in stroke, phase IV studies
have demondrated thet it can be utilized effectively in the Emergency Department. Outcomes
gmilar to those seen in the NINDS clinica trids can be duplicated in dinica practice if a
protocol for tPA use smilar to that used in the NINDS trids is successfully implemented.

3. Complications such asintracrania hemorrhage can occur with tPA use, especidly when the
protocol utilized in the NINDS clinical trids is not adhered to in clinical practice. Protocol
violations such as the use of anti-coagulants after tPA adminigtration must therefore be avoided
in order to maximize patient outcome.

4. Inclinica practice, many patients receive tPA toward the end of the 180 minute window for its
use. Assuch, patients need to be educated about presenting to the Emergency Department
soon after stroke symptoms occur, and Emergency Physicians must have systemsin place for
the rgpid diagnosis and use of tPA in ischemic stroke patients.

5. When treating a stroke patient with tPA, it is necessary to document the following:

* With tPA use, there is a 30% greater chance of a good neurologic outcome at three months.

* With tPA use, thereis a 10x greater symptomatic hemorrhage risk within 36 hours.

* That there is a comparable three-month mortdity rate, even if there are more hemorrhagesin the
tPA group (confirming the high mortality of acute ischemic stroke, itsdlf).

* Therationae for the use of tPA, given the sgnificant morbidity and mortaity risk of both the use
of tPA and of the underlying disease Sate, in acute ischemic stiroke.
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Clinical Use of tPA in Acute I schemic Stroke

I ntroduction

It has been over 5 years since the NINDS clinical trials showed the efficacy of tPA in the treatment of
patients with acute ischemic stroke.! Since that time, the opportunity to use this trestment modality in
the dinical setting has resulted in thirteen studies of its dinica use®™* This discussion addresses the
important clinica issues that must be considered by the Emergency Medicine physician when
consdering the use of tPA in patients with acute ischemic stroke, based on both the results of the
NINDS dlinicd trids and these subsequent nine dinical reports. This discussion will focus on the most
important issues regarding tPA use, especialy what these published studies tell us about how it should
be used, with what expected outcomes, as well as how decisions regarding its use must be documented
in the medical record.

The NINDS Efficacy Trials of tPA in Stroke:

The NINDS study was the landmark clinical trids that examined the efficacy of tPA in acute ischemic
stroke.* Patients who received tPA within 180 minutes of symptom onset had a 30% grester chance of
agood three month neurologic outcome than did those treated with standard therapy. These data
support the use of tPA in the emergency management of patients with an acute ischemic stroke. This
thrombolytic therapy is the only specific thergpy that has shown to be effective in improving the ouicome
of patients with ischemic stroke.

The overdl rate of intra-cranid hemorrhage (ICH) at 36 hours was 3x greater (10.9 vs. 3.5%,
p<.001), and symptomatic ICH rates were 10x greater in patients treated with tPA (6.4 vs. 0.6%,
p<.001). Although therisk of ICH was greater in tPA-trested patients, mortality in the trestment group
was Smilar a three months to those trested with our standard therapy (17 vs. 21%, p=.30). This
comparable mortdity rate in tPA treated patients, despite a higher symptomatic hemorrhagic rate,
underscores the sgnificant mortaity risk of ischemic stroke patients who are treated with our best
standard emergent therapy.

Severa important design issuesin this NINDS tPA gtroke trids should be considered when andyzing
outcome, symptomatic ICH and mortdity rates, and the gpparent “treatment errors’ from the nine
subsequent clinica use reports. These study design issues include:

All patients with a blood pressure above 185/110 mm Hg were excluded.

All patients requiring “ aggressive treetment” to reduce BP were excluded.

All patients anti- coagulated within the prior 48 hours were excluded.

No anticoagulants or antiplatelet drugs were to be given for 24 hours after infusion.
Blood pressure was to be maintained “within pre-specified vdues’ after infusion.

g owdE
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Documentation of the Use of tPA in the Acute Setting

Given the complexity of the data from the NINDS study and the significant risk of ICH associated with
the use of tPA, the Emergency Physician must be careful when considering the use of thisthergpy. For
each ischemic stroke patient, it must be documented that tPA thergpy was considered, and why it was
or was not used. Whether or not tPA is ultimately used, it must be documented that the incluson and
excluson criteriawere congdered, as was the overdl risk/benefit profile of its use for the individud
patient for whom it is being consdered. In addition, the Emergency Physcian must dso document that
the facts about tPA use were explained to the patient and/or family members. These factsindude:

1. WithtPA use, thereis a 30% greater chance of a good neurologic outcome at three months.

2. WithtPA use, thereisa 10x greater symptomatic hemorrhage risk within 36 hours.

3. That there is a comparable three-month mortdity rete, even if there are more hemorrhagesin the
tPA group (confirming the high mortality of acute ischemic stroke, itsdlf).

4. Theraiondefor the use of tPA, given the significant morbidity and mortdity risk of both the use of
tPA and of the underlying disease state, in acute ischemic stroke.

Whether or not a consent document must be completed by the Emergency Physician prior to tPA useis
dependent on the policies and practices of each indtitution. Suffice it to say that the thought process
behind its use and the discussion regarding its risk/benefit profile must be documented for each patient
who presents to the Emergency Department with an acute ischemic stroke.

Clinical Efficacy and the Effective Use of tPA in Acute Ischemic Stroke
Patients

When the FDA approved the use of tPA for acute ischemic stroke, it was based on the efficacy
demongtrated in the NINDS phase I11 clinicd trids. Efficacy is defined as “the power or capacity to
produce a desired effect”. Once atherapy has been approved based on demonstrated efficacy, the
next question is whether or not the drug can be used effectively in clinica practice. When asking if a
drug can be effectively used, the issues regarding the use of a drug outside of the rigid controls of a
phase |1l clinica trid are taken into account. In other words, is it reasonable to expect that the front line
Emergency Physician can use tPA safely and effectively, given the need to gppropriately identify patients
who are eigible for its use, and manage these patients in away that is consstent with the efficacy trids,
in the hopes of safdly achieving a Smilar improvement in outcome?

Even if adrug eficacy is shown in arandomized, placebo-controlled dinicd trid thet includes specific
management guidelines, it may or may not be effectively used in broad clinica practice by the many
different clinicians who practice outsde of the congtraintsimposed by adlinicd trid. If differencesin
outcome and safety are observed, they may occur because of differencesin the following:
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1. Paient sdlection: the patients identified and enrolled in the clinica trid can’t be consstently

identified in dlinica practice.

Intervention adminigration: the drug cannot be administered asit wasin the clinicd trids.

3. Concomitant thergpy administration: the use of other thergpies cannot be adequately standardized in
order to achieve a consstently good outcome.

4. Outcome measurement: problems in outcome assessment lead to different results of the intervention
indinica practice as compared to the clinicdl trids.

N

An additional congderation for the use of atherapy in dlinica practice is the frequency with which
patients who can receive the therapy occur in dinicd practice. If the frequency with which these
patients are identified is sgnificantly low, then the individua practitioner may not be adequatdy skilled to
adminigter the therapy in an effective way. This must be consdered when examining the results of the
ninetrids that have described the clinical use of tPA inischemic siroke.

If reports subsequent to aninitia clinica efficacy trid suggest that Smilar outcomes cannot be achieved
indlinica practice, it suggests that there are dinicaly important factors that are influencing outcome, such
as difficulties in identifying suitable patients or in managing the patients who receive the thergpy. If these
clinicd factors adversdly influence the safety or efficacy results that were seen in theinitid efficacy trids,
anarrow therapeutic window for the therapy is suggested. That isto say, if the thergpy cannot be used
indclinica practice as successfully asit wasin aclinica trid, then the strength of the therapy’ s effect is
relaively weak, or narrow, as compared to the other clinical factors that influence patient selection,
management and outcome. This concept will be discussed in more detail when congdering the clinica
reports of the use of tPA in acute ischemic stroke.

The NINDS Efficacy Trials: Issues Relevant to the Phase IV Clinical
Reports of tPA Use

In order to best understand the significance of the clinical reports of tPA usg, it isimportant to further
examine the results reported in the NINDS phase 111 efficacy trids. The firgt issue to consider is stroke
Severity in the patients treeted in these clinica trids. To put thisin perspective, the authors state in the
methods, under outcome measures, “the NIHSS, a serid measure of neurologic deficit, is a 42-point
scale that quantifies neurologic deficitsin 11 categories. For example, amild facid pardyssisgiven a
score of 1, and a complete right hemiplegiawith gphasia, gaze deviation, visud field deficit, dysarthria,
and sensory lossis given ascore of 25.” The median NIH stroke scale (NIHSS) score was 14,
somewhere in between these two stroke severity levels. Thisis but one issue to consider when
examining the patients who ultimately are chosen for infusion with tPA for stroke; others which will be
looked at in the phase IV studies are age and the presence of stroke with grester than one third
involvement of the cerebrd cortex supplied by the middie cerebra artery as determined by brain
computed tomography.
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The next issue to congder is how many patients had to be screened in order to find enough patients who
were digible for tPA stroke therapy. Thisinformation isimportant in that it suggests how often this
therapy can be utilized, which in turn suggests a favorable risk/benefit profile and the potentia for broad
goplication in dinicd practice. The NINDS study does not specificaly state what number of patients
was screened in order to successfully randomize those patients who were treated and included in the
andydss. The results do gate that between 90 and 95% of patients were successfully infused in each
group, but this information does not tell the reader what percentage of stroke patients could be
reasonably expected to receive tPA in clinica practice given the experience in these phase 11 efficacy
trids.

Ancther relevant issue as we congder the dinical use of tPA iswhen the tPA was adminigtered in the
efficacy trids. The NINDS clinicd trids discussion highlights the fact that 48% of petients were
successtully treated within 90 minutes. Does this mean that in order to achieve smilar efficacy and
safety resultsin dinica practice, that a least half should be trested within 90 minutes? The data
reported in these efficacy trids do not suggest improved outcome with thergpy within 90 minutes (as
compared to 90- 180 minutes), even though the pathophysiology of acute cerebral vessdl occlusion
would suggest that patients treated early after a stroke would have a better outcome than those treated
in amore delayed manner. More importantly, given data that suggests that tPA thergpy threeto five
hours after symptom onset is associated with a higher complication rate', is it necessary to trest at least
haf of al sroke patients within 90 minutesin order not to have a higher symptomatic ICH rate than that
seen inthe NINDS dlinicdl trids?

Lastly, how were the patients managed in the dinicd triads? Most importantly, how was blood pressure
managed, and to what effect? Given that patients who required blood pressure management did less
well than those without the need for blood pressure menagement™®, how is the practitioner in dinical
practice able to judge the need for blood pressure management in patients who are digible for tPA
therapy? These are some of the important factors for consideration as we look at the subsequently
published un-controlled reports of tPA use in ischemic stroke.

The Phase IV Reports of tPA Usein Acute lschemic Stroke: An Overview

Since the publication of the NINDS efficacy trids, there have been thirteen publicationsin saeven
different journals regarding the clinical use of tPA, between January 1998 and September 2002.2™
Nine are based on the US experience, two are from Canada, and three from Germany. (Table 1) The
gudies vary from the report of one hospitd to that of 57 hospitas, including amix of community and
academic hospitals. The number of patients treated with tPA ranges from 30 to 389 in these case series
(dmilar to the 312 patients treated in the efficacy trias), and the treatment of between 1.8 and 47% of
eigible patients. Aswas seen in the NINDS efficacy trids, which included patients with a mean age of
68 years, the mean age of patients treated in these clinical reports was between 63 and 71 years old.
(Table2) The median NIHSS scores seen in these phase 1V studies ranged from 10-15, which is
amilar to the median NIHSS scoresin the NINDS efficacy trids, which was 14. Although the median
time to thergpy was not stated in the NINDS efficacy trids, the median time to trestment in the seven
reports that reported this statistic ranged from two hours and six minutes to two hours and forty-five
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minutes. These data suggest that in the subsequent reports, athough the mean age and stroke severity
was comparable to that in the NINDS efficacy trids, the median time to tPA therapy was greater in
clinica use than in the wel controlled efficacy trids.

The NINDS clinical trids reported afavorable clinica outcome in 31-54% of patients. (Table 3)
Although it is difficult in the subsequent reports to determine parity in the determination of this outcome
measure, the reports suggest a favorable outcome in 30 to 95% of patients. The overdl mortdity rate
observed at three monthsin the NINDS clinica tridswas 17%. In the subsequent reports, mortality,
measured a atime period ranging from hospital discharge to five months, was 5.3 to 25%. The overdl
ICH rate was 10.9% in the NINDS efficacy trids, and ranged from 8 to 31% in the later published
clinica reports. The symptomatic ICH rate was 6.4% in the NINDS trids, and 2.7 to 15.7% in the
subsequent reports. This outcome data suggests that both the safety and efficacy of tPA indlinica useis
amilar to that seen in the efficacy trids. The most important observation from the dinicd usetridsisthe
occurrence of symptomatic ICH in 10.8 and 15.7% of patientsin two of the subsequent reports.®®
These studies did not, however, report sgnificantly higher mortdity rates than were seen in the other
phase IV studies, suggesting, as did the NINDS studies, that ischemic stroke itself carrieswith it a
ggnificant risk of desth.

Eight of the thirteen clinica reports aso reported the overdl frequency with which protocol deviations
occurred, ranging from 1.3 to 67% of patients treated with tPA. Between 0 and 18.9% of patients
were trested outside of the three hour window in ten of the reports, and anticoagulant use was reported
in 2.2 to 37% of patientsin five of the clinica tPA use reports. Other protocol deviations included
inadequate blood pressure control in 3 to 79% of cases (four studies) and two studies reported that 1.5
and 4% of patients had a baseline coagulopathy prior to infuson. CT findings suggestive of a stroke
larger than one third of the distribution of the middle cerebra artery distribution (precluding tPA
infusion) was seen in 2 to 15% of patients (four studies), and two studies reported cerebrd edemain 2
to 10% of patients (comparable to the 3-5% rate seen in the NINDS efficacy trids). These data
suggest that there are clear areas for improvement in the adherence to the strict tPA protocol, which
generated efficacy inthe NINDS clinicd trids.

Clinical Considerations: The Clinical Use of tPA in Acute | schemic Stroke

The NINDS efficacy trials showed that tPA can be used to improve outcome in acute ischemic stroke
patientsif arigid treatment protocol isfollowed. The subsequently published reports of a series of
patients treated with tPA suggest that, despite its narrow therapeutic window, patients can be managed
effectively with this therapy outsde of the rigid guidelines that controlled its use in the NINDS efficacy
trias. The recently published article by Lewandowski and Barsan siresses the need to closdly adhere to
the NINDS studies incluson and exclusion criteriawhen giving tPA, arecommendation that highlights
the relatively narrow therapeutic window of tPA usein acute ischemic stroke!” Thisreview artide
dates that the most difficult agpect of tPA useisthe ability to determine that symptom onset occurred
less than three hours prior to the time of tPA infuson onsat. This articdle dso Sates thet the clinica
experience with tPA is favorable when considering dl of the published phase IV studies, and reiterates
the need to not deviate from established guiddines and to not tresat patients with CT findings suggestive
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of an acute CVA. Although this article states that only eight patients need to be treated in order to
return one patient to full function, the clinica experience with tPA as seen in the subsequently published
cases series suggests that sgnificant complications can occur, often asaresult of protocol violations that
occur in generd clinica use. Assuch, the number of patients needed to treat in order to achieve full
recovery in one patient may actualy be higher in dinical practice than is suggested by the NINDS data

itsdf.

Conclusions

1

2.

N U~

10.
11.
12.

13.

Although tPA is effective in improving long-term outcome in ischemic stroke, the complications
associated with its use, especidly symptomatic ICH, are significant.

Thereisardatively narrow therapeutic window, such that informed consent should be
considered prior to the use of tPA in ischemic stroke.

A limited number of stroke patients are treated with tPA in clinical practice.

Outcomes smilar to those seen in the NINDS clinicdl trids can be duplicated in practice.

A checkligt of exclusion criteria should be used prior to tPA use in ischemic siroke.

Blood pressure should be maintained below 185/110 mm Hg.

Protocol violations occur frequently in clinica practice, often leading to higher ICH rates.
Most patients are treated |ate in the three-hour window, and many are treated outside of this
criticd time framein error. Patients should be encouraged to present themsdlvesto the
Emergency Department soon after the onsat of stroke symptoms.

CT abnormadlities that suggest alarge infarct or cerebra edema should increase the likelihood
that tPA use be deferred because of a higher risk of hemorrhagic complications.

Measures should be indtituted to prevent anticoagulant use during the 24 hours after tPA use.
Education that standardizes the clinica use of tPA across ingtitutions should be provided.
Documentation should explicitly address the rdlevant issues in the use of tPA in stroke, including
what information is provided to the patient or family members prior to obtaining informed
consent and/or the administration of the drug.

Further research should verify that the guidelines established by the NINDS efficacy trids are,
indeed, being followed in the clinical setting of acute ischemic sroke.
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Tablel. Institutional and Patient Data from the Case Series of tPA in Ischemic Stroke.

Author Journal Date L ocation # #Eligible Patients # Patients Hospital Type
Hospitals Receiving tPA, (%)
NINDS NEM 12/95 us 8 312 8 Academic
Chiu Stroke 1/98 us 3 1035 30 (2.9%) 1 Academic
2 Community
Grond Stroke 8/98 Germany 1 453 100 (22%) 1 Academic
Smith AEM 6/99 us 4 37 1 Academic
3 Community
Tanne Neurology 7199 us 13 189 5 Academic
8 Community
Wang Stroke /00 us 20 900 57 (6.3%)
Buchan Neurology 2/00 Canada 1 1540 68 (4.4%) 1 Academic
Albers JAMA 3/00 us 57 339 24 Academic
33 Community
Katzan JAMA 3/00 us 29 3948 70 (1.8%)
Koennecke Stroke 5/00 Germany 1 161 75 (47%) 1 Academic
Chapman Stroke 12/00 Canada 1 2556 46 (1.8%) 1 Academic
Grotta Arch 12/01 us 4 1689 269 (16%) 1 Academic
Neurology 3 Community
Schmulling Stroke 4/00 Germany 1 150 1 Academic
Bravata ArchIntern | 9/02 us 16 63 16 Community
Med
Totals 7 5 3 151 12,282 928 (5.8%) 37 Academic

65 Community
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Table 2. Patient Profile and Outcome Data from the Case Series of tPA in Ischemic Stroke.

Author Mean Age | Median Time | Median NIHSS Favorable % ICH % Symptomatic % Mortality
toRx Score Outcome ICH

NINDS 68y 14 31-54% 10.9% 6.4% 17% (3 month)
Chiu 2 37 14 63% 10% 6.6% 23% (5 month)
Grond 67y 26 12 53% 11% 5% 12%
Smith 63y 2 4 >10 58.1% 10.8% 54%
Tanne 65y >2 11-15 ) 5.8% 10% (in hospital)
Wang 71y 228 15 44-50% W 5% P
Buchan 68y 15 95% 31% % 16.1% (3 month)
Albers 69y 2 4 13 35-43% 11.5% 3.3% 13% (30 day)
Katzan 69y 12 22% 15.7% 15.7% (in hospital)
Koennecke 63y 2' 24" (mean) 13 0% 8% 2.7% 15% (in hospital)
Chapman 67y 2 45 14 30-48% W 2.2% 22% (in hospital)
Grotta 68y 217 14 3% 45% 15% (in hospital)
Schmulling 63y 3? 11 41% ? ? 4% (3 month)
Bravata 71y 15 17% 6% 25% (in hospital)
Totals 63-71y | 226" -2 45 10-15 33-95% 9.6% 5.2% 13.5%
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Table 3. Protocol Deviation Data from the Case Series of tPA Usein | schemic Stroke.

Page 12 of 12

Author Favorable % Time Anticoags BP Not Baseline CT Edema
Outcome Protocoal >3Hrs Given Controlled | Coagulopathy Pos/ / Mass
Deviation Large | Effect
Stroke
NINDS 31-54% 0% 35%
Chiu 63%
Grond 53% 2%
Smith 58.1% 18.9%
Tanne 30% 8% 15% 3% 4%
Wang 44-54% %
Buchan 95% 16% 15% 15% 6%
Albers 35-43% 32.6% 13.4% 9.3% 6.7% 2% 2-6%
Katzan 50% 13% 3% ™%
Koennecke 0% 17.3% 15%
Chapman 30-48% 17.4% 10.9% 2.2% 6.5%
Grotta 33% 13% 0%
Schmulling 41% 1.33% 133%
Bravata 67% 10% 7% 10%
Totals 13-67% | 0-18.9%
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Patient Outcome

The patient’s CT scan of the head showed no low-density aeasor ICH. There
were no clear contraindications for the use of tPA. The NIHSS score was
approximately 20. Consultation with a neurologist cleared the use of tPA. No
family was present to defer the use of tPA and tPA was administered without
complicaion. The administration of tPA occurred at approximately 8:20 PM, about
1 hour and 45 minutes after the onset of the stroke symptoms. Aninitial bolus of 5
mg was given dow |V push over two minutes, followed by an infusion of 40 mg
over 1 hour.

Upon re-exam at 90 minutes, the patient had some increased speech and the use of
her right arm, and the amount of mouth droop and visua neglect was decreased.
The repeat NIHSS score at that time was approximately 14-16. In the hospital, the
patient had no ICH and had improved neurologic function. At disposition from the
hospital, the patient went to arehabilitation hospital. At the time of hospital
discharge, the patient had near complete use of her right upper extremities, speech
and vision were improved and there was some residual gait difficulties based on
right lower extremity weakness.
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Questions

1. All aretrue statements about the findings of the NINDS trial except:
a tPA therapy was provided within 3 hours of symptom onset
b. At 24 hours, there was no neurologic benefit to the use of tPA (vs. placebo).
c. At 90 days, tPA-treated patients were 30% more likely to have a good neurologic outcome.
d. Symptomatic intracerebral hemorrhage a 36 hours was 10x higher in tPA-trested patients..
e. At 90 days, mortdity in tPA-treated patients was 2x higher.

2. Inthe NINDStrial all of the following patients were dligible for tPA therapy except:
a CT scan negative for intracerebral hemorrhage
b. Patients with arapidly improving deficit or minor symptoms.
c. A measurable deficit usng the NIH stroke scale.
d. No higtory of stroke or traumatic brain injury within three months..
e. SBP lower than 185 mm Hg and DBP lower than 110 mm Hg.

3. All of thefollowing aretrue of the eleven published case series of tPA in ischemic stroke
except:
a Stroke severity, as measured by the NIHSS, was comparable to the NINDS trid.
b. In most of the case series, only asmall percentage of stroke patients were treated with tPA.

c. Inmost of the case series, the mgjority of patients were treated at least two hours after symptom

onset.
d. The neurologic outcomes observed in these case series varied gregtly from the NINDS tridl.
e. The mortdity resultsin these case series did not differ Sgnificantly from the NINDS trid.

4. Themost common protocol deviations from the NINDS clinical trial seen in the eleven
published case seriesincluded all of the following except:
a Treatment outside of the three-hour window (from symptom onset).
b. Anticoagulant use within 24 hours of infusion.
c. Inadequate blood pressure control.
d. The presence of CT findings that would preclude tPA infusion.
e. Infuson of patientstoo old to recaive tPA.

5. Even though tPA has been shown to be effective in the NINDS clinical trial, some case
series have shown different safety and outcomeresults. Thiscan occur for all of the
following reasons except:

a Pdient sdlection may differ in clinica practice.

b. The adminigration of the drug may differ in dinicd practice.

¢. Thedrug works differently in clinical practice.

d. The provision of the other therapies may differ in dinica practice
e. The measurement of the outcomes may differ in clinical practice.
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Answers

1. Answer e
Despite ahigher rate of intra-cerebra hemorrhage, tPA therapy was not associated with a higher
mortality rate.

2. Answer b.
Patients with rapidly improving symptoms or minor initid symptoms were not included in thistrid,
and should not be considered for thrombolytic therapy.

3. Answver d.
The neurologic outcomes in the published case series did not differ Sgnificantly from the results of
the NINDS trid.

4. Answer e
There was no age cutoff in the NINDS efficacy trid. Therefore, thisis not a protocol deviation in
clinica practice.

5. Answer C.
Thergpies such astPA should not work differently in dinica practice than in an efficacy trid.



