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Intravenous Tirofiban With Intra-Arterial Urokinase and
Mechanical Thrombolysis in Stroke
Preliminary Experience in 11 Cases

Salvatore Mangiafico, MD; Martino Cellerini, MD; Patrizia Nencini, MD;
Gianfranco Gensini, MD; Domenico Inzitari, MD

Background and Purpose—To evaluate preliminarily efficacy and safety of intravenous tirofiban combined with
mechanical clot disruption and urokinase in patients with stroke attributable to major cerebral artery occlusion.

Methods—Eleven consecutive patients with stroke attributable to acute occlusion of a major cerebral artery were treated
with an intravenous bolus injection of the platelet glycoprotein IIb/Illa antagonist tirofiban combined with heparin and
by endovascular procedures including mechanical thrombolysis and locally delivered urokinase. Of the 11 cases, 9
involved angioplasty and 2 only microcatheter and microguidewire manipulation.

Results—There were 7 patients with internal carotid or middle cerebral artery occlusion treated within 6 hours and 4
patients with basilar artery occlusion treated within 12 hours of symptom onset. Median National Institutes of Health
Stroke Scale (NIHSS) score on admission was 20. After the interventional procedure, vessel recanalization was partial
(thrombolysis in myocardial infarction grade flow 2 [TIMI 2]) in 7 patients and absent or insufficient in 4 patients.
Twenty-four hours after the procedure, all the patients but 1 improved substantially, and on control angiography, the
occluded vessel was totally patent (TIMI 3) in 10 of the 11 patients. One patient with partial recanalization did not
improve and died 3 months later from pulmonary embolism. Neither a symptomatic intracerebral hemorrhage nor
systemic bleedings requiring blood transfusion occurred in any patient. At discharge, median NIHSS score was 2. The
3-month outcome was excellent in 8 patients (modified Rankin Scale [mRS] O to 1), good in 2 patients (mRS 2), and

poor in 1 patient (mRS 6).

Conclusions—The combination of intravenous tirofiban with intra-arterial mechanical clot disruption and urokinase may
be successful in reopening an occluded major cerebral vessel without increasing the hemorrhagic risk and with good
functional outcome. This strategy cannot be recommended as the systematic treatment of stroke attributable to major
cerebral artery occlusion until tested in a controlled study design. (Stroke. 2005;36:2154-2158.)
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Many strokes are attributable to thromboembolic occlu-
sion of a major cerebral artery, and prompt restoration
of perfusion to the ischemic area is the key task. The
intravenous administration of standard recombinant tissue
plasminogen activator (rtPA) doses within 3 hours from
stroke onset was proven to be effective in improving the
clinical outcome.! Symptomatic cerebral hemorrhage in up to
6% and vessel reocclusion are the major limitations to this
treatment.? Furthermore, intravenous rtPA may be less effec-
tive in reopening major cerebral arteries (eg, internal carotid,
middle cerebral-main stem, and basilar artery [BA]).? In the
Prolyse in Acute Cerebral Thromboembolism (PROACT)
studies I and II,*> intra-arterial (IA) thrombolysis with
recombinant pro-urokinase in patients with middle cerebral
artery (MCA) occlusion was at least as equally effective as

intravenous thrombolysis in improving the outcome and more
effective in reopening the occluded artery (in approximately
two thirds of cases), even if performed in a larger time
window. Mechanical techniques are being increasingly used,
including microcathether- and microguidewire-aided throm-
bus disruption, angioplasty of the thrombus, suction throm-
bectomy, and clot retrieval.

The platelet glycoprotein IIb/Illa (GPIIb/IIla) receptors
play a key role in the process of platelet aggregation and
accumulation. Inhibitors of the GPIIb/IIla receptor are being
used alone or in combination with fibrinolytics to treat
patients with acute myocardial or cerebral ischemia.c~'° The
combination of GPIIb/Illa inhibitors with thrombolytics is
justified by their enhancing effect on clot lysis.'’'> They
seemingly prevent reocclusion of partially recanalized ves-
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sels'? and, preserving the microcirculation patency, are able
to alter the no-reflow phenomenon.'*

Herein, we describe a consecutive series of 11 patients
presenting with acute ischemic stroke attributable to the occlu-
sion of a major cerebral vessel, treated with a procedure
starting with an intravenous bolus of the GPIIb/IIla inhibitor
tirofiban (Aggrastat; Merck), followed by mechanical clot
disruption combined with locally delivered urokinase, and
continuing with the infusion of tirofiban throughout and after
(for 48 hours) the interventional maneuvers.

Materials and Methods

Between April and December 2003, we treated 11 patients (6 males
and 5 females; 42 to 80 years of age; mean age 66.6 years) selected
on the following criteria: <6-hour time window for anterior circu-
lation and 12 hours for posterior circulation stroke, occlusion of a
major cerebral artery, and absence or subtle early ischemic signs on
admission computed tomography (CT) of the head (Alberta Stroke
Programme Early CT Score [ASPECTS] >7).!5 Neurological assess-
ments were performed by an independent neurologist using the
National Institutes of Health Stroke Scale (NIHSS) and the modified
Rankin Scale (mRS). The cause of the ictus was cardioembolic in 5
patients (chronic atrial fibrillation in 3, aortic valve endocarditis and
parossistic atrial fibrillation combined in 1, and patent foramen
ovalis in 1). In the remaining patients, despite the presence of =1
important risk factors for thromboembolism (smoking, use of oes-
troprogestinics, diabetes, ischemic heart disease), the source of
embolism remained unidentified. On admission, 7 patients presented
with an anterior circulation and 4 with a posterior circulation stroke,
the severity of which ranged from 18 to 25 (median 20) points on the
NIHSS. Two patients with chronic atrial fibrillation were on couma-
din with INR values of 2.0 and 2.5, respectively. A CT angiography
(CTA) was obtained in 6 patients. Intravenous tirofiban (0.4 ug/kg
per minute bolus for 3 minutes, followed by infusion of 0.1 ug/kg
per minute) was started combined with heparin (bolus of 2500 to
3000 IU IV) immediately after the admission CT study. Digital
subtraction angiography (DSA) was performed after the CT-CTA
examinations. In patients with anterior circulation stroke, the endo-
vascular approach was homolateral to the occluded vessel in 5
patients and controlateral in 2 patients whose occlusion site was
reached by a controlateral approach through the anterior communi-
cating artery because of anatomic vessel constrains (kinking and
looping of ipsilateral cervical internal carotid artery [ICA]). All
patients had an immediate postprocedural CT study, they were
monitored with transcranial Doppler (TCD) for =72 hours, and had
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a follow-up CT and a DSA 24 hours later. The infusion of tirofiban
(0.1 pg/kg per minute) and heparin (500 to 1000 IU per hour) was
maintained for 24 hours in 4 patients and for 48 hours in 1 patient.
In 6 patients, tirofiban was suspended earlier based on the presumption
of an impending risk of cerebral bleeding (parenchymal contrast
enhancement) or for noncerebral bleeding (groin hematoma, hematuria).

Endovascular Techniques
All procedures were performed in a neuroangiography suite
equipped with DSA and road-mapping capabilities. General anesthe-
sia was required in 3 patients who were agitated and uncooperative.
A baseline activated clotting time (ACT) was obtained and then
repeated every hour. ACT was maintained during the procedure
between 200 and 300 seconds. A 6-F sheath was placed in the
femoral artery and a 6- or 5-F guiding catheter was advanced in the
ICA or in the vertebral artery. Thromboaspiration was performed
through the guiding catheter with a 60-mL syringe in 3 cases of ICA
occlusion and in 1 case of BA occlusion. Under road-mapping, an
over-the-wire, soft, compliant 4X15 mm microballoon (Hyperglide;
MTI Micro Therapeutics, Inc) in 9 cases or a microcatheter in 2 cases
was advanced into the occluding thrombus. The microballoon was
slowly and gently inflated once or twice for a few seconds under
road-mapping visual control using a hand-held device (Cadence;
MTI Micro Therapeutics, Inc). Attempts of mechanical disruption
with the microguide the microballoon were always performed before
the local delivery of urokinase (Ukidan). The latter was given up to
a total dose of 300 000 to 600 000 IU in 8 cases (6 carotid and 2
basilar stroke) and 1 000 000 to 1 500 000 IU in 3 cases (2 basilar
and 1 carotid T lesion). In all cases but 2, angioplasty of the
occluding clot was also performed. Tirofiban and heparin were
continued throughout the interventional procedure and after this, for
24 to 48 hours, whenever there was no bleeding; in 1 case, they were
suspended because of hematuria and initial groin hematoma, and in
1 because of CT subtle signs of focal subarachnoid hemorrhage.
Femoral artery hemostasis was obtained with a vascular closure device
(Angio Seal; St. Jude Medical) 24 hours later. After the interventional
procedure, all the patients were moved either to the intensive care
unit for 24 to 48 hours and then to the stroke unit, or directly to the
stroke unit.

All the procedures reported were approved by the local ethical
committee.

Results
The timing as well as the most important neurological and
imaging features are summarized in Tables 1 and 2. The time
lag between tirofiban and urokinase administration ranged

TABLE 1. Timings, Interventional Procedures, and Results of Imaging Studies in the 11 Patients

Total Soft Time (min)
Time (min) to UK IA  Percutaneous to End of TIMI (end of TIMI
Intravenous ~ Time (min) Dosage  Transarterial  Endovascular endovascular (24-hour

Sex/Age, y  Occlusion Tirofiban toJAUK  (UX10)  Angioplasty Procedure procedure)  angiography) CT at Discharge
F/65 L “T" ICA 220 300 60 000 Yes 320 2 3 L BG infarct
F/69 BA 110 150 50 000 No 210 2 3 R occipital infarct
M/73 L M1 110 170 60 000 No 220 2 3 L BG infarct
M/73 L “T” ICA 120 200 50 000 No 250 0 3 L BG infarct
F/42 BA 600 660 150 000 Yes 700 2 3 R pontine infarct
M/49 L “T" ICA 180 210 100 000 No 240 0 2 L MCA infarct
M/66 BA 300 360 150 000 Yes 400 2 3 R occipital infarct
M/66 BA 180 300 30 000 Yes 330 1 3 L occipital infarct
F/80 L M1 200 240 55000 Yes 300 1 3 Negative
F/72 L M1 180 240 40 000 Yes 280 2 3 L temporoparietal+BG infarcts
M/78 L “T” ICA 220 280 50 000 Yes 300 2 3 Negative

UK indicates urokinase; F, females; M, males; R, right; L, left; BG, basal ganglia; “T,” carotid T lesion.
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TABLE 2. Preprocedural and Postprocedural Clinical, Imaging, and Treatment Features With NIHSS and mRS Evaluation at Discharge

and at 3-Month Follow-Up

NIHHS on Postprocedural ~ Postprocedural Postprocedural NIHSS Score at  mRS at 3

Sex/Age, y  Admission CT on Admission Angiography  Clinical Course CT Tirofiban/Heparin Discharge Months

F/65 25 Early signs+MCA Left “T” ICA Improved Enhancement Stopped 2 1
Hyper

F/69 18 Negative BA Improved Enhancement Stopped 2 0

M/73 20 Negative Left M1 Stable Subarachnoid Stopped 2 2

hemorrhage

M/73 18 MCA hyper Left “T” ICA Improved Negative Continued 48 hours 2 2

F/42 25 Early signs+BA BA Worsened Enhancement Stopped 8 1
Hyper

M/49 20 Early signs Left “T” ICA Worsened Unchanged Continued 24 hours 12 6

M/66 25 BA hyper BA Stable Unchanged Stopped 10 1

M/66 25 Negative BA Improved Enhancement Stopped 5 1

F/80 18 MCA hyper Left M1 Improved Negative Continued 24 hours 0 0

F/72 18 MCA hyper Left M1 Improved Negative Continued 24 hours 2 1

M/78 20 MCA hyper Left “T” ICA Improved Negative Continued 24 hours 0 0

F indicates females; M, males; “T,” carotid T lesion; early signs, subtle early ischemic signs; hyper, relative hyperdensity.

from 30 to 80 minutes (mean 53 minutes), corresponding to
the time necessary to prepare the angiographic suite and reach
the occlusion site with the microcatheter. On admission, the
median NIHSS score was 20.

CTA showed occlusion of the intracranial vessel consistent
with the clinical picture in 5 patients. DSA revealed a scant
cortical collateral circulation (leptomeningeal anastomoses)
between anterior cerebral artery and MCA and posterior
cerebral artery and MCA in all the patients but 1 with an
anterior circulation stroke and was absent in all the patients
with a posterior circulation stroke. The recanalization at the
end of the procedure was absent or insufficient (thrombolysis
in myocardial infarction grade O to 1 [TIMI O to 1]) in 4
patients: 2 with a carotid T lesion, 1 with MCA (M1 tract of
MCA [M1]), and 1 with BA occlusion. Partial recanalization
(TIMI 2) was observed in 7 patients: 2 with a carotid T lesion,
3 with MCA (M1), and 2 with BA occlusion. Intraperiproce-
dural neurological improvement was noted in 7 patients (3
left carotid T lesion, 2 left M1, and 2 basilar), despite an
insufficient (TIMI 1 in 2 patients) or partial (TIMI 2 in 5
patients) recanalization after the procedure. The clinical
picture remained unchanged in 2 patients with TIMI 2
recanalization and worsened in 2 patients with TIMI 2 and
TIMI 0, respectively. In 4 patients, the postprocedural CT
showed foci of abnormal enhancement within the ischemic
territories (basal ganglia in 3 patients and brain stem in 1
patient) that prompted the suspension of tirofiban and heparin
infusion after the assumption of an increased risk of bleeding.
In all 4 patients, the abnormal enhancement disappeared 24
hours later, consistent with a contrast medium extravasation
through an altered blood—brain barrier. During the next 24
hours, the clinical picture progressively improved in 8 of 11
patients. Twenty-four hours later, all foci of enhancement
disappeared and were replaced by an area of low attenuation
without mass effect. No hemorrhagic transformation oc-
curred. Apart from 1 patient who had a partial recanalization
(TIMI 2), in all the other patients, the control DSA at 24 hours

showed a complete recanalization (TIMI 3) of the occluded
vessel and its peripheral territories. This situation persisted
afterward in all the patients followed up by serial TCD
studies.

At discharge, the NIHSS score was markedly improved in
all the patients (median NIHSS score 2) as shown in Table 2.
At the 3-month follow-up, the functional outcome was
excellent (mRS score 0 to 1) in 8 of the 11 patients, good
(mRS score 2) in 2 patients, and poor (mRS 6) in 1 patient
who eventually died from pulmonary embolism.

Discussion

Our experience suggests that the combination of intravenous
tirofiban with endovascular mechanical clot disruption and
locally delivered urokinase may be successful in reopening an
occluded major cerebral vessel and in preventing rethrombo-
sis without increasing the hemorrhagic risk. Compared with
the poor prognosis of patients with this type of stroke, the
clinical and the functional outcomes may be excellent.
However, because of the small series of patients, the hetero-
geneous treatment and the noncontrolled study design, cau-
tion is mandatory in generalizing these conclusions. Our
patients were carefully selected, excluding those with exten-
sive early CT changes (ASPECTS =7). Time to treatment
was in the 6-hour window in patients with hemispheric
stroke, and in the 12-hour window in patients with BA stroke.

A few topics characterize the present experience: (1) the
complete reopening of the occluded vessel in the majority of
patients; (2) the vessel recanalization occurring progressively
throughout the 24 hours after the interventional procedure;
and (3) the neurological improvement continuing in the 24
hours after the procedure. Overall, despite the small number
of patients in our study limiting comparison, our recanaliza-
tion rate at the completion of the procedure was high (7 of 11;
64%), similar to the 66% in PROACT II and despite our
higher NIHSS score of 20 versus 16 in PROACT II. At 24
hours, recanalization rate was even better (10 of 11; 90%),
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suggesting that tirofiban may play a role in continuing the
thrombolytic process and preventing reocclusion. We used
tirofiban in combination with endovascular mechanical clot
disruption supported by the idea that it could sustain the
microcirculation before, during, and after the interventional
procedures. In the small vessels, GPIIb/Illa inhibitors may
prevent fibrin and platelet aggregate deposition triggered by
the endothelial procoagulant response to flow reduction and
leading to the collapse of microcirculation (the so called
“no-reflow phenomenon”).'#4-1¢ In contrast, the marked pro-
coagulant activity observed in stroke patients treated with
intravenous alteplase!” suggests that fibrinolytics may acti-
vate the coagulation cascade, resulting in thrombin formation.
Thrombin increases fibrin deposition favoring incorporation
of platelets into the thrombus in the downstream vascular
territories'® and may obscure heparin-binding sites impeding
heparin to prevent reocclusion.!® According to these obser-
vations, GPIIb/IIIa inhibitors might enhance the fibrinolytic
response. The interaction between hypoperfusion and throm-
boembolism may explain the reduced chance of late recana-
lization after intravenous or IA treatment using fibrinolytics
only or the reocclusion of partially disobstructed vessels
(accompanied by clinical deterioration) in a fairly high
proportion of patients in the TIMI 1 or 2 classes at the end of
interventional procedures.

We performed direct percutaneous transarterial angioplasty
of the thrombus using a very low-invasive technique (low
pressure, soft compliant microballoon, hand-held inflation
device, slow and short inflation, no more than twice) to crush
the clot.2°

The bleeding risk related to the association of intravenous
GPIIb/Ila inhibitors with IA urokinase in acute stroke
patients was yet unknown. Tirofiban and low-dose rtPA given
intravenously in a small group of ischemic stroke patients did
not produce any symptomatic hemorrhage.” No difference
was observed comparing the bleeding risk after the IA use of
urokinase with or without intravenous abciximab.® Using
intravenous tirofiban with IA urokinase, we had only minor
bleedings and no symptomatic hemorrhage, even in the 2
patients on coumadin. In patients with progressive stroke,
tirofiban was not associated with an increased bleeding risk,
even if administered within a broad time window.!® The
combined use of tirofiban and heparin was derived from the
cardiologists’ experience of a superiority of this combination
in terms of safety and efficacy in the treatment of patients
with coronary symptoms over the use of tirofiban alone.® The
choice of using a rapid bolus of tirofiban over 3 minutes
instead of 30 minutes was also based on the experience of a
trial in acute coronary syndromes since 19972! and was
supported by the intention to speed the preparatory effect of
tirofiban in a scenario in which technical organization of the
endovascular procedure was expected to take time.?? In
contrast to abciximab and similar to eptifibatide (Integrilin),
the nonpeptide antagonist tirofiban had fewer side effects
given its short half-life (t{1/2]=2 hours) and no allergenic
properties, allowing several consecutive treatments without
the risk of incurring allergic reactions.??
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Conclusions

Early intravenous administration of tirofiban combined with
mechanical clot disruption and locally delivered urokinase
seems a promising approach in treating patients with severe
strokes attributable to occlusion of a major cerebral artery.
Given the very limited sample size, this strategy cannot be
recommended as the systematic approach to such patients
unless tested in a controlled experimental design.

Acknowledgments
The authors thank Maria Elena Della Santa for her support in
preparing this manuscript.

References

1. The National Institute of Neurological Disorders and Stroke rt-PA Stroke
Study Group. Tissue plasminogen activator for acute ischemic stroke.
N Engl J Med. 1995;333:1581-1587.

2. Alexandrov AV, Grotta JC. Arterial reocclusion in stroke patients treated
with intravenous tissue plasminogen activator. Neurology. 2002;59:
862-867.

3. Trouillas P, Nighoghossian N, Getenet JC, Riche G, Neuschwander P,
Froment JC, Turjman F, Jin JX, Malicier D, Fournier G, Gabry AL,
Ledoux X, Derex L, Berthezéne Y, Adeleine P, Xie J, French P,
Dechevanne M. Open trial of intravenous tissue plasminogen activator in
acute carotid territory stroke. Correlations of outcome with clinical and
radiological data. Stroke. 1996;27:882—890.

4. Del Zoppo GJ, Higashida RT, Furlan AJ, Pessin MS, Rowley HA, Gent
M. PROACT: a phase II randomized trial of recombinant pro-urokinase
by direct arterial delivery in acute middle cerebral artery stroke. PROACT
Investigators. Prolyse in Acute Cerebral Thromboembolism. Stroke.
1998:29:4-11.

5. Furlan A, Higashida R, Wechsler L, Gent M, Rowley H, Kase C, Pessin
M, Ahuja A, Callahan F, Clark WM, Silver F, Rivera F. Intra-arterial
prourokinase for acute ischemic stroke. The PROACT II study: a ran-
domized controlled trial. Prolyse in Acute Cerebral Thromboembolism.
J Am Med Assoc. 1999;282:2003-2011.

6. Platelet Receptor Inhibition in Ischemic Syndrome Management in
Patients Limited by Unstable Signs and Symptoms (PRISM-PLUS) Study
Investigators. Inhibition of the platelet glycoprotein ITb/Ila receptor with
tirofiban in unstable angina and non-Q-wave myocardial infarction.
N Engl J Med. 1998;338:1488-1497.

7. Straub S, Junghans U, Jovanovic V, Wittsack HJ, Seitz RJ, Siebler M.
Systemic thrombolysis with recombinant tissue plasminogen activator and
tirofiban in acute middle cerebral artery occlusion. Stroke. 2004;35:705-709.

8. Lee DH, Jo KD, Kim HG, Choi SJ, Jung SM, Ryu DS, Park MS. Local
intraarterial urokinase thrombolysis of acute ischemic stroke with or
without intravenous abciximab: a pilot study. J Vasc Interv Radiol.
2002;13:769-723.

9. Eckert B, Koch C, Thomalla G, Roether J, Zeumer H. Acute basilar artery
occlusion treated with combined intravenous abciximab and intra-arterial
tissue plasminogen activator: report of 3 cases. Stroke. 2002;33:
1424-1427.

10. Cloft HJ, Samuels OB, Tong FC, Dion JE. Use of abciximab for
mediation of thromboembolic complications of endovascular therapy.
AJNR Am J Neuroradiol. 2001;22:1764-1767.

11. Lempert TE, Malek AM, Halbach VV, Phatouros CC, Dowd CF,
Higashida RT. Rescue treatment of acute parent vessel thrombosis with
glycoprotein IIb/Illa inhibitor during GDC coil embolization. Stroke.
1999:;30:693—-695.

12. Wallace RC, Furlan AJ, Moliterno DJ, Stevens GH, Masaryk TJ, Perl J II.
Basilar artery rethrombosis: successful treatment with platelet glycopro-
tein IIB/IIIA receptor inhibitor. AINR Am J Neuroradiol. 1997;18:
1257-1260.

13. Rebello SS, Driscoll EM, Lucchesi BR. TP-9201, a glycoprotein IIb/Illa
platelet receptor antagonist prevents rethrombosis after successful
thrombolysis in the dog. Stroke. 1997;28:1789-1796.

14. Abumiya T, Fitridge R, Mazur C, Copeland BR, Koziol JA, Tschopp JF,
Pierschbacher MD, Del Zoppo GJ. Integrin alfa(IIb)beta(3) inhibitor
preserves microvascular patency in experimental acute focal cerebral
schemia. Stroke. 2000;31:1402-1410.

15. Barber PA, Demehuk AM, Zhang J, Buchan AM. Validity and reliability
of a quantitative computed tomography score in predicting outcome of


http://stroke.ahajournals.org/

8102 ‘zz AIn uo 18nb Aq /B10's feuino feyedx0.//:dny woly papeojumod

2158

Stroke October 2005

hyperacute stroke before thrombolytic therapy. ASPECTS Study Group.
Alberta Stroke Programme Early CT Score. Lancet. 2000;355:
1670-1674.

. Fassbender K, Dempfle CE, Mielke O, Schwartz A, Daffertshofer M,

Eschenfelder C, Dollman M, Hennerici M. Changes in coagulation and
fibrinolysis markers in acute ischemic stroke treated with recombinant
tissue plasminogen activator. Stroke. 1999;30:2101-2104.

. Siess W. Molecular mechanisms of platelet activation. Physiol Rev. 1989;

69:58-178.

. Weitz JI, Leslie B, Hudoba M. Thrombin binds to soluble fibrin degra-

dation products where it is protected from inhibition by heparin-
antithrombin but susceptible to inactivation by antithrombin-independent
inhibitors. Circulation. 1998;97:544-552.

. Junghans U, Seitz RJ, Aulich A, Freund HJ, Siebler M. Bleeding risk of

tirofiban, a nonpeptide GPIIb/IIla platelet receptor antagonist in pro-
gressive stroke: an open pilot study. Cerebrovasc Dis. 2001;12:308-312.

22.

23.

. Ueda T, Sakaki S, Nochide I, Kumon Y, Kohno K, Ohta S. Angioplasty

after intra-arterial thrombolysis for acute occlusion of intracranial arteries
Stroke. 1998;29:2568 -2574.

. The RESTORE Investigators. Effects of platelet glycoprotein IIb/IIIa

blockade with tirofiban on adverse cardiac events in patients with
unstable angina or acute myocardial infarction undergoing coronary
angioplasty. Circulation. 1997;96:1445-1453.

de Lemos JA, Blazing MA, Wiviott SD, Brady WE, White HD, Fox KA,
Palmisano J, Ramsey KE, Bilheimer DW, Lewis EF, Pfeffer M, Califf
RM, Braunwald E; A to Z investigators. Enoxaparin versus unfrac-
tionated heparin in patients treated with tirofiban, aspirin and an early
conservative initial management strategy. Results from the A phase of the
A-to-Z trial. Eur Heart J. 2004;25:1688-1694.

Tcheng JE. Clinical challenges of platelet glycoprotein IIb/Illa receptor
inhibitor therapy: bleeding, reversal, thrombocytopenia, and retreatment.
Am Heart J. 2000;139:S38-S45.


http://stroke.ahajournals.org/

8102 ‘zz AIn uo 18nb Aq /B10's feuino feyedx0.//:dny woly papeojumod

Stroke T

American  American

Heart | Stroke

Association | Associatione.

Intravenous Tirofiban With Intra-Arterial Urokinase and Mechanical Thrombolysisin
Stroke: Preliminary Experiencein 11 Cases
Salvatore Mangiafico, Martino Cellerini, Patrizia Nencini, Gianfranco Gensini and Domenico
Inzitari

Sroke. 2005;36:2154-2158; originally published online September 1, 2005;

doi: 10.1161/01.STR.0000181751.06736.64
Srokeis published by the American Heart Association, 7272 Greenville Avenue, Dallas, TX 75231
Copyright © 2005 American Heart Association, Inc. All rights reserved.
Print ISSN: 0039-2499. Online ISSN: 1524-4628

The online version of this article, along with updated information and services, islocated on the
World Wide Web at:
http://stroke.ahajournal s.org/content/36/10/2154

Permissions: Requests for permissions to reproduce figures, tables, or portions of articles originaly published
in Stroke can be obtained via RightsLink, a service of the Copyright Clearance Center, not the Editorial Office.
Once the online version of the published article for which permission is being requested is located, click
Request Permissions in the middle column of the Web page under Services. Further information about this
processis available in the Permissions and Rights Question and Answer document.

Reprints: Information about reprints can be found online at:
http://www.lww.com/reprints

Subscriptions: Information about subscribing to Srokeis online at:
http://stroke.ahajournal s.org//subscriptions/



http://stroke.ahajournals.org/content/36/10/2154
http://www.ahajournals.org/site/rights/
http://www.lww.com/reprints
http://stroke.ahajournals.org//subscriptions/
http://stroke.ahajournals.org/

