The Fastest Lytic Delivery in AMI
TNKase Product
Description

NDC No.
How Supplied

TNKase™ (Tenecteplase) is a sterile, white to off-white, lyophilized powder for single
intravenous bolus administration after reconstitution with Sterile Water for Injection,
USP. Each 50 mg vial nominally contains 52.5 mg Tenecteplase, 0.55 g L-arginine,
0.17 g phosphoric acid, and 4.3 mg polysorbate 20, under partial vacuum. Each vial
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Label Information

Recombinant*

Acute myocardial
infarction
Acute massive
pulmonary embolism
Acute ischemic
stroke
Restoration of
function to CVADs

*TNKase TM (Tenecteplase), Activase ® (Alteplase), and Cathﬂo ® Activase ® (Alteplase) are produced by recombinant DNA technology using an
established mammalian cell line (Chinese hamster ovary).
TNKase, Activase, and Cathﬂo Activase were developed and are marketed by Genentech, Inc.

TNKase Indication: For use in the reduction of mortality associated with acute myocardial infarction (AMI). Treatment should be initiated as soon
as possible after the onset of AMI symptoms.
Safety Information: All thrombolytic agents increase the risk of bleeding, including intracranial bleeding, and should be used only in eligible patients.
In addition, thrombolytic therapy increases the risk of stroke, including hemorrhagic stroke, particularly in elderly patients.
Activase Indication: Activase is indicated for the management of acute ischemic stroke in adults for improving neurological recovery and reducing
the incidence of disability. Treatment should only be initiated within 3 hours after the onset of stroke symptoms, and after exclusion of intracranial
hemorrhage by a cranial computerized tomography (CT) scan or other diagnostic imaging method sensitive for the presence of hemorrhage
(see CONTRAINDICATIONS in the full prescribing information).
Safety Information: All thrombolytic agents increase the risk of bleeding, including intracranial bleeding, and should be used only in appropriate
patients. Not all patients with acute ischemic stroke will be eligible for Activase therapy, including patients with evidence of recent or active bleeding;
recent (within 3 months) intracranial or intraspinal surgery, serious head trauma, or previous stroke; uncontrolled high blood pressure; or impaired
blood clotting.
Cathﬂo Activase Indication: For restoration of function to central venous access devices as assessed by the ability to withdraw blood.
Safety Information: In the clinical trials, the most serious adverse events reported after treatment were sepsis, gastrointestinal bleeding, and venous
thrombosis. Cathﬂo Activase should be used with caution in the presence of known or suspected infections in the catheter.
Please see enclosed full prescribing information for TNKase, Activase, and Cathflo Activase.

Please ask your Genentech sales representative for more information
or visit www.lyticexperience.com
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DESCRIPTION
Tenecteplase is a tissue plasminogen activator (tPA) produced by recombinant DNA technology using an established mammalian cell line (Chinese
Hamster Ovary cells). Tenecteplase is a 527 amino acid glycoprotein developed by introducing the following modifications to the complementary
DNA (cDNA) for natural human tPA: a substitution of threonine 103 with
asparagine, and a substitution of asparagine 117 with glutamine, both
within the kringle 1 domain, and a tetra-alanine substitution at amino acids
296–299 in the protease domain. Cell culture is carried out in nutrient
medium containing the antibiotic gentamicin (65 mg/L). However, the
presence of the antibiotic is not detectable in the final product (limit of
detection is 0.67 µg/vial). TNKase is a sterile, white to off-white,
lyophilized powder for single intravenous (IV) bolus administration after
reconstitution with Sterile Water for Injection (SWFI), USP. Each vial of TNKase
nominally contains 52.5 mg Tenecteplase, 0.55 g L-arginine, 0.17 g
phosphoric acid, and 4.3 mg polysorbate 20, which includes a 5% overfill.
Each vial will deliver 50 mg of Tenecteplase.

CLINICAL PHARMACOLOGY
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with infusion adjusted to maintain aPTT at 50–75 seconds. The use of GP
IIb/IIIa inhibitors was discouraged for the first 24 hours following randomization. The results of the primary endpoint (30-day mortality rates
with non-parametric adjustment for the covariates of age, Killip class,
heart rate, systolic blood pressure and infarct location) along with selected
other 30-day endpoints are shown in Table 1.

The angiographic results from TIMI 10B and the safety data from ASSENT-1,
an additional uncontrolled safety study of 3,235 TNKase-treated patients,
provided the framework to develop a weight-tiered TNKase dose regimen.3
Exploratory analyses suggested that a weight-adjusted dose of 0.5 mg/kg
to 0.6 mg/kg of TNKase resulted in a better patency to bleeding relationship than fixed doses of TNKase across a broad range of patient weights.

• High likelihood of left heart thrombus, e.g., mitral stenosis with atrial
fibrillation

Table 1

INDICATIONS AND USAGE

ASSENT-2
Mortality, Stroke, and Combined Outcome of Death or Stroke
Measured at Thirty Days

TNKase
(n=8461)

30-Day Events
Mortality

Accelerated
Relative Risk
Activase
TNKase/Activase
(n=8488)
(95% CI)

6.2%

6.2%

Pharmacokinetics
In patients with acute myocardial infarction (AMI), TNKase administered
as a single bolus exhibits a biphasic disposition from the plasma.
Tenecteplase was cleared from the plasma with an initial half-life of 20 to
24 minutes. The terminal phase half-life of Tenecteplase was 90 to 130 minutes. In 99 of 104 patients treated with Tenecteplase, mean plasma clearance ranged from 99 to 119 mL/min.
The initial volume of distribution is weight related and approximates
plasma volume. Liver metabolism is the major clearance mechanism for
Tenecteplase.

TNKase therapy in patients with acute myocardial infarction is contraindicated in the following situations because of an increased risk of
bleeding (see WARNINGS):

• Hemostatic defects, including those secondary to severe hepatic
or renal disease
• Severe hepatic dysfunction
• Pregnancy
• Diabetic hemorrhagic retinopathy or other hemorrhagic ophthalmic
conditions
• Septic thrombophlebitis or occluded AV cannula at seriously
infected site
• Advanced age (see PRECAUTIONS: Geriatric Use)

• Active internal bleeding

• Patients currently receiving oral anticoagulants, e.g., warfarin sodium

0.9%

0.9%

0.99
(0.73, 1.35)

Any Stroke

1.8%

1.7%

1.07
(0.86, 1.35)

• Intracranial or intraspinal surgery or trauma within 2 months
• Intracranial neoplasm, arteriovenous malformation, or aneurysm

• Any other condition in which bleeding constitutes a significant hazard
or would be particularly difficult to manage because of its location

1.01
(0.91, 1.13)

• Known bleeding diathesis

Cholesterol Embolization

Death or Nonfatal Stroke

7.1%

7.0%

• History of cerebrovascular accident

• Severe uncontrolled hypertension
Rates of mortality and the combined endpoint of death or stroke among
pre-specified subgroups, including age, gender, time to treatment, infarct
location, and history of previous myocardial infarction, demonstrate consistent relative risks across these subgroups. There was insufficient enrollment of non-Caucasian patients to draw any conclusions regarding relative
efficacy in racial subsets.
Rates of in-hospital procedures, including percutaneous transluminal
coronary angioplasty (PTCA), stent placement, intra-aortic balloon pump
(IABP) use, and coronary artery bypass graft (CABG) surgery, were similar between the TNKase and Activase® (Alteplase, recombinant) groups.
TIMI 10B was an open-label, controlled, randomized, dose-ranging,
angiography study which utilized a blinded core laboratory for review of
coronary arteriograms.2 Patients (n=837) presenting within 12 hours of
symptom onset were treated with fixed doses of 30, 40, or 50 mg of
TNKase or the accelerated infusion of Activase and underwent coronary
arteriography at 90 minutes. The results showed that the 40 mg and 50 mg
doses were similar to accelerated infusion of Activase in restoring patency.
TIMI grade 3 flow and TIMI grade 2/3 flow at 90 minutes are shown in
Table 2. The exact relationship between coronary artery patency and clinical
activity has not been established.

Table 2
TIMI 10B Patency Rates
TIMI Grade Flow at 90 Minutes

CLINICAL STUDIES
ASSENT-2 was an international, randomized, double-blind trial that compared 30-day mortality rates in 16,949 patients assigned to receive an
IV bolus dose of TNKase or an accelerated infusion of Activase® (Alteplase,
recombinant).1 Eligibility criteria included onset of chest pain within 6
hours of randomization and ST-segment elevation or left bundle branch
block on electrocardiogram (ECG). Patients were to be excluded from the
trial if they received GP IIb/IIIa inhibitors within the previous 12 hours.
TNKase was dosed using actual or estimated weight in a weight-tiered
fashion as described in DOSAGE AND ADMINISTRATION. All patients were
to receive 150–325 mg of aspirin administered as soon as possible, followed by 150–325 mg daily. Intravenous heparin was to be administered
as soon as possible: for patients weighing ≤67 kg, heparin was administered as a 4000 unit IV bolus followed by infusion at 800 U/hr; for patients
weighing >67 kg, heparin was administered as a 5000 unit IV bolus followed by infusion at 1000 U/hr. Heparin was continued for 48 to 72 hours

CONTRAINDICATIONS

• Subacute bacterial endocarditis

Intracranial Hemorrhage
(ICH)

General
Tenecteplase is a modified form of human tissue plasminogen activator
(tPA) that binds to fibrin and converts plasminogen to plasmin. In the
presence of fibrin, in vitro studies demonstrate that Tenecteplase conversion of plasminogen to plasmin is increased relative to its conversion in
the absence of fibrin. This fibrin specificity decreases systemic activation
of plasminogen and the resulting degradation of circulating fibrinogen as
compared to a molecule lacking this property. Following administration of
30, 40, or 50 mg of TNKase, there are decreases in circulating fibrinogen
(4%–15%) and plasminogen (11%–24%). The clinical significance of fibrin-specificity on safety (e.g., bleeding) or efficacy has not been established. Biological potency is determined by an in vitro clot lysis assay and
is expressed in Tenecteplase-specific units. The specific activity of
Tenecteplase has been defined as 200 units/mg.

1.00
(0.89, 1.12)

TNKase is indicated for use in the reduction of mortality associated with
acute myocardial infarction (AMI). Treatment should be initiated as soon
as possible after the onset of AMI symptoms (see CLINICAL STUDIES).

• Acute pericarditis

Activase ≤100 mg TNKase 30 mg TNKase 40 mg TNKase 50 mg
(n=311)
(n=302)
(n=148)
(n=76)
TIMI Grade 3 Flow

63%

54%

63%

66%

TIMI Grade 2/3 Flow

82%

77%

79%

88%

(77%,86%)

(72%,81%)

(72%,85%)

(79%,94%)

95% CI
(TIMI 2/3 Flow)

WARNINGS
Bleeding
The most common complication encountered during TNKase therapy is
bleeding. The type of bleeding associated with thrombolytic therapy can be
divided into two broad categories:
• Internal bleeding, involving intracranial and retroperitoneal sites, or the
gastrointestinal, genitourinary, or respiratory tracts.
• Superficial or surface bleeding, observed mainly at vascular puncture
and access sites (e.g., venous cutdowns, arterial punctures) or sites of
recent surgical intervention.
Should serious bleeding (not controlled by local pressure) occur, any concomitant heparin or antiplatelet agents should be discontinued immediately.
In clinical studies of TNKase, patients were treated with both aspirin and
heparin. Heparin may contribute to the bleeding risks associated with
TNKase. The safety of the use of TNKase with other antiplatelet agents has
not been adequately studied (see PRECAUTIONS: Drug Interactions).
Intramuscular injections and nonessential handling of the patient should
be avoided for the first few hours following treatment with TNKase.
Venipunctures should be performed and monitored carefully.
Should an arterial puncture be necessary during the first few hours following TNKase therapy, it is preferable to use an upper extremity vessel
that is accessible to manual compression. Pressure should be applied for
at least 30 minutes, a pressure dressing applied, and the puncture site
checked frequently for evidence of bleeding.
Each patient being considered for therapy with TNKase should be carefully
evaluated and anticipated benefits weighed against potential risks associated with therapy. In the following conditions, the risk of TNKase therapy
may be increased and should be weighed against the anticipated benefits:
• Recent major surgery, e.g., coronary artery bypass graft, obstetrical
delivery, organ biopsy, previous puncture of noncompressible vessels
• Cerebrovascular disease
• Recent gastrointestinal or genitourinary bleeding
• Recent trauma
• Hypertension: systolic BP ≥180 mm Hg and/or diastolic BP ≥110 mm Hg

• Recent administration of GP IIb/IIIa inhibitors

Cholesterol embolism has been reported rarely in patients treated with all
types of thrombolytic agents; the true incidence is unknown. This serious
condition, which can be lethal, is also associated with invasive vascular
procedures (e.g., cardiac catheterization, angiography, vascular surgery)
and/or anticoagulant therapy. Clinical features of cholesterol embolism
may include livedo reticularis “purple toe” syndrome, acute renal failure,
gangrenous digits, hypertension, pancreatitis, myocardial infarction, cerebral infarction, spinal cord infarction, retinal artery occlusion, bowel infarction, and rhabdomyolysis.

Arrhythmias
Coronary thrombolysis may result in arrhythmias associated with reperfusion.
These arrhythmias (such as sinus bradycardia, accelerated idioventricular
rhythm, ventricular premature depolarizations, ventricular tachycardia) are
not different from those often seen in the ordinary course of acute myocardial
infarction and may be managed with standard anti-arrhythmic measures.
It is recommended that anti-arrhythmic therapy for bradycardia and/or
ventricular irritability be available when TNKase is administered.

PRECAUTIONS
General
Standard management of myocardial infarction should be implemented
concomitantly with TNKase treatment. Arterial and venous punctures
should be minimized. Noncompressible arterial puncture must be avoided
and internal jugular and subclavian venous punctures should be avoided to
minimize bleeding from the noncompressible sites. In the event of serious
bleeding, heparin and antiplatelet agents should be discontinued immediately. Heparin effects can be reversed by protamine.

Readministration
Readministration of plasminogen activators, including TNKase, to patients
who have received prior plasminogen activator therapy has not been systematically studied. Three of 487 patients tested for antibody formation to
TNKase had a positive antibody titer at 30 days. The data reflect the percentage of patients whose test results were considered positive for antibodies to TNKase in a radioimmunoprecipitation assay, and are highly
dependent on the sensitivity and specificity of the assay. Additionally, the
observed incidence of antibody positivity in an assay may be influenced by
several factors including sample handling, concomitant medications, and
underlying disease. For these reasons, comparison of the incidence of
antibodies to TNKase with the incidence of antibodies to other products
may be misleading. Although sustained antibody formation in patients
receiving one dose of TNKase has not been documented, readministration
should be undertaken with caution. If an anaphylactic reaction occurs,
appropriate therapy should be administered.

DESCRIPTION
Tenecteplase is a tissue plasminogen activator (tPA) produced by recombinant DNA technology using an established mammalian cell line (Chinese
Hamster Ovary cells). Tenecteplase is a 527 amino acid glycoprotein developed by introducing the following modifications to the complementary
DNA (cDNA) for natural human tPA: a substitution of threonine 103 with
asparagine, and a substitution of asparagine 117 with glutamine, both
within the kringle 1 domain, and a tetra-alanine substitution at amino acids
296–299 in the protease domain. Cell culture is carried out in nutrient
medium containing the antibiotic gentamicin (65 mg/L). However, the
presence of the antibiotic is not detectable in the final product (limit of
detection is 0.67 µg/vial). TNKase is a sterile, white to off-white,
lyophilized powder for single intravenous (IV) bolus administration after
reconstitution with Sterile Water for Injection (SWFI), USP. Each vial of TNKase
nominally contains 52.5 mg Tenecteplase, 0.55 g L-arginine, 0.17 g
phosphoric acid, and 4.3 mg polysorbate 20, which includes a 5% overfill.
Each vial will deliver 50 mg of Tenecteplase.
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with infusion adjusted to maintain aPTT at 50–75 seconds. The use of GP
IIb/IIIa inhibitors was discouraged for the first 24 hours following randomization. The results of the primary endpoint (30-day mortality rates
with non-parametric adjustment for the covariates of age, Killip class,
heart rate, systolic blood pressure and infarct location) along with selected
other 30-day endpoints are shown in Table 1.

The angiographic results from TIMI 10B and the safety data from ASSENT-1,
an additional uncontrolled safety study of 3,235 TNKase-treated patients,
provided the framework to develop a weight-tiered TNKase dose regimen.3
Exploratory analyses suggested that a weight-adjusted dose of 0.5 mg/kg
to 0.6 mg/kg of TNKase resulted in a better patency to bleeding relationship than fixed doses of TNKase across a broad range of patient weights.

• High likelihood of left heart thrombus, e.g., mitral stenosis with atrial
fibrillation

Table 1

INDICATIONS AND USAGE

ASSENT-2
Mortality, Stroke, and Combined Outcome of Death or Stroke
Measured at Thirty Days

TNKase
(n=8461)

30-Day Events
Mortality

Accelerated
Relative Risk
Activase
TNKase/Activase
(n=8488)
(95% CI)

6.2%

6.2%

Pharmacokinetics
In patients with acute myocardial infarction (AMI), TNKase administered
as a single bolus exhibits a biphasic disposition from the plasma.
Tenecteplase was cleared from the plasma with an initial half-life of 20 to
24 minutes. The terminal phase half-life of Tenecteplase was 90 to 130 minutes. In 99 of 104 patients treated with Tenecteplase, mean plasma clearance ranged from 99 to 119 mL/min.
The initial volume of distribution is weight related and approximates
plasma volume. Liver metabolism is the major clearance mechanism for
Tenecteplase.

TNKase therapy in patients with acute myocardial infarction is contraindicated in the following situations because of an increased risk of
bleeding (see WARNINGS):

• Hemostatic defects, including those secondary to severe hepatic
or renal disease
• Severe hepatic dysfunction
• Pregnancy
• Diabetic hemorrhagic retinopathy or other hemorrhagic ophthalmic
conditions
• Septic thrombophlebitis or occluded AV cannula at seriously
infected site
• Advanced age (see PRECAUTIONS: Geriatric Use)

• Active internal bleeding

• Patients currently receiving oral anticoagulants, e.g., warfarin sodium

0.9%

0.9%

0.99
(0.73, 1.35)

Any Stroke

1.8%

1.7%

1.07
(0.86, 1.35)

• Intracranial or intraspinal surgery or trauma within 2 months
• Intracranial neoplasm, arteriovenous malformation, or aneurysm

• Any other condition in which bleeding constitutes a significant hazard
or would be particularly difficult to manage because of its location

1.01
(0.91, 1.13)

• Known bleeding diathesis

Cholesterol Embolization

Death or Nonfatal Stroke

7.1%

7.0%

• History of cerebrovascular accident

• Severe uncontrolled hypertension
Rates of mortality and the combined endpoint of death or stroke among
pre-specified subgroups, including age, gender, time to treatment, infarct
location, and history of previous myocardial infarction, demonstrate consistent relative risks across these subgroups. There was insufficient enrollment of non-Caucasian patients to draw any conclusions regarding relative
efficacy in racial subsets.
Rates of in-hospital procedures, including percutaneous transluminal
coronary angioplasty (PTCA), stent placement, intra-aortic balloon pump
(IABP) use, and coronary artery bypass graft (CABG) surgery, were similar between the TNKase and Activase® (Alteplase, recombinant) groups.
TIMI 10B was an open-label, controlled, randomized, dose-ranging,
angiography study which utilized a blinded core laboratory for review of
coronary arteriograms.2 Patients (n=837) presenting within 12 hours of
symptom onset were treated with fixed doses of 30, 40, or 50 mg of
TNKase or the accelerated infusion of Activase and underwent coronary
arteriography at 90 minutes. The results showed that the 40 mg and 50 mg
doses were similar to accelerated infusion of Activase in restoring patency.
TIMI grade 3 flow and TIMI grade 2/3 flow at 90 minutes are shown in
Table 2. The exact relationship between coronary artery patency and clinical
activity has not been established.

Table 2
TIMI 10B Patency Rates
TIMI Grade Flow at 90 Minutes

CLINICAL STUDIES
ASSENT-2 was an international, randomized, double-blind trial that compared 30-day mortality rates in 16,949 patients assigned to receive an
IV bolus dose of TNKase or an accelerated infusion of Activase® (Alteplase,
recombinant).1 Eligibility criteria included onset of chest pain within 6
hours of randomization and ST-segment elevation or left bundle branch
block on electrocardiogram (ECG). Patients were to be excluded from the
trial if they received GP IIb/IIIa inhibitors within the previous 12 hours.
TNKase was dosed using actual or estimated weight in a weight-tiered
fashion as described in DOSAGE AND ADMINISTRATION. All patients were
to receive 150–325 mg of aspirin administered as soon as possible, followed by 150–325 mg daily. Intravenous heparin was to be administered
as soon as possible: for patients weighing ≤67 kg, heparin was administered as a 4000 unit IV bolus followed by infusion at 800 U/hr; for patients
weighing >67 kg, heparin was administered as a 5000 unit IV bolus followed by infusion at 1000 U/hr. Heparin was continued for 48 to 72 hours

CONTRAINDICATIONS

• Subacute bacterial endocarditis

Intracranial Hemorrhage
(ICH)

General
Tenecteplase is a modified form of human tissue plasminogen activator
(tPA) that binds to fibrin and converts plasminogen to plasmin. In the
presence of fibrin, in vitro studies demonstrate that Tenecteplase conversion of plasminogen to plasmin is increased relative to its conversion in
the absence of fibrin. This fibrin specificity decreases systemic activation
of plasminogen and the resulting degradation of circulating fibrinogen as
compared to a molecule lacking this property. Following administration of
30, 40, or 50 mg of TNKase, there are decreases in circulating fibrinogen
(4%–15%) and plasminogen (11%–24%). The clinical significance of fibrin-specificity on safety (e.g., bleeding) or efficacy has not been established. Biological potency is determined by an in vitro clot lysis assay and
is expressed in Tenecteplase-specific units. The specific activity of
Tenecteplase has been defined as 200 units/mg.

1.00
(0.89, 1.12)

TNKase is indicated for use in the reduction of mortality associated with
acute myocardial infarction (AMI). Treatment should be initiated as soon
as possible after the onset of AMI symptoms (see CLINICAL STUDIES).

• Acute pericarditis

Activase ≤100 mg TNKase 30 mg TNKase 40 mg TNKase 50 mg
(n=311)
(n=302)
(n=148)
(n=76)
TIMI Grade 3 Flow

63%

54%

63%

66%

TIMI Grade 2/3 Flow

82%

77%

79%

88%

(77%,86%)

(72%,81%)

(72%,85%)

(79%,94%)

95% CI
(TIMI 2/3 Flow)

WARNINGS
Bleeding
The most common complication encountered during TNKase therapy is
bleeding. The type of bleeding associated with thrombolytic therapy can be
divided into two broad categories:
• Internal bleeding, involving intracranial and retroperitoneal sites, or the
gastrointestinal, genitourinary, or respiratory tracts.
• Superficial or surface bleeding, observed mainly at vascular puncture
and access sites (e.g., venous cutdowns, arterial punctures) or sites of
recent surgical intervention.
Should serious bleeding (not controlled by local pressure) occur, any concomitant heparin or antiplatelet agents should be discontinued immediately.
In clinical studies of TNKase, patients were treated with both aspirin and
heparin. Heparin may contribute to the bleeding risks associated with
TNKase. The safety of the use of TNKase with other antiplatelet agents has
not been adequately studied (see PRECAUTIONS: Drug Interactions).
Intramuscular injections and nonessential handling of the patient should
be avoided for the first few hours following treatment with TNKase.
Venipunctures should be performed and monitored carefully.
Should an arterial puncture be necessary during the first few hours following TNKase therapy, it is preferable to use an upper extremity vessel
that is accessible to manual compression. Pressure should be applied for
at least 30 minutes, a pressure dressing applied, and the puncture site
checked frequently for evidence of bleeding.
Each patient being considered for therapy with TNKase should be carefully
evaluated and anticipated benefits weighed against potential risks associated with therapy. In the following conditions, the risk of TNKase therapy
may be increased and should be weighed against the anticipated benefits:
• Recent major surgery, e.g., coronary artery bypass graft, obstetrical
delivery, organ biopsy, previous puncture of noncompressible vessels
• Cerebrovascular disease
• Recent gastrointestinal or genitourinary bleeding
• Recent trauma
• Hypertension: systolic BP ≥180 mm Hg and/or diastolic BP ≥110 mm Hg

• Recent administration of GP IIb/IIIa inhibitors

Cholesterol embolism has been reported rarely in patients treated with all
types of thrombolytic agents; the true incidence is unknown. This serious
condition, which can be lethal, is also associated with invasive vascular
procedures (e.g., cardiac catheterization, angiography, vascular surgery)
and/or anticoagulant therapy. Clinical features of cholesterol embolism
may include livedo reticularis “purple toe” syndrome, acute renal failure,
gangrenous digits, hypertension, pancreatitis, myocardial infarction, cerebral infarction, spinal cord infarction, retinal artery occlusion, bowel infarction, and rhabdomyolysis.

Arrhythmias
Coronary thrombolysis may result in arrhythmias associated with reperfusion.
These arrhythmias (such as sinus bradycardia, accelerated idioventricular
rhythm, ventricular premature depolarizations, ventricular tachycardia) are
not different from those often seen in the ordinary course of acute myocardial
infarction and may be managed with standard anti-arrhythmic measures.
It is recommended that anti-arrhythmic therapy for bradycardia and/or
ventricular irritability be available when TNKase is administered.

PRECAUTIONS
General
Standard management of myocardial infarction should be implemented
concomitantly with TNKase treatment. Arterial and venous punctures
should be minimized. Noncompressible arterial puncture must be avoided
and internal jugular and subclavian venous punctures should be avoided to
minimize bleeding from the noncompressible sites. In the event of serious
bleeding, heparin and antiplatelet agents should be discontinued immediately. Heparin effects can be reversed by protamine.

Readministration
Readministration of plasminogen activators, including TNKase, to patients
who have received prior plasminogen activator therapy has not been systematically studied. Three of 487 patients tested for antibody formation to
TNKase had a positive antibody titer at 30 days. The data reflect the percentage of patients whose test results were considered positive for antibodies to TNKase in a radioimmunoprecipitation assay, and are highly
dependent on the sensitivity and specificity of the assay. Additionally, the
observed incidence of antibody positivity in an assay may be influenced by
several factors including sample handling, concomitant medications, and
underlying disease. For these reasons, comparison of the incidence of
antibodies to TNKase with the incidence of antibodies to other products
may be misleading. Although sustained antibody formation in patients
receiving one dose of TNKase has not been documented, readministration
should be undertaken with caution. If an anaphylactic reaction occurs,
appropriate therapy should be administered.
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Drug Interactions

For TNKase-treated patients in ASSENT-2, the incidence of intracranial
hemorrhage was 0.9% and any stroke was 1.8%. The incidence of all
strokes, including intracranial bleeding, increases with increasing age (see
PRECAUTIONS: Geriatric Use). In the ASSENT-2 study, the following
bleeding events were reported (see Table 3).

Formal interaction studies of TNKase with other drugs have not been performed. Patients studied in clinical trials of TNKase were routinely treated
with heparin and aspirin. Anticoagulants (such as heparin and vitamin K
antagonists) and drugs that alter platelet function (such as acetylsalicylic
acid, dipyridamole, and GP IIb/IIIa inhibitors) may increase the risk of
bleeding if administered prior to, during, or after TNKase therapy.

Drug/Laboratory Test Interactions
During TNKase therapy, results of coagulation tests and/or measures of
fibrinolytic activity may be unreliable unless specific precautions are taken
to prevent in vitro artifacts. Tenecteplase is an enzyme that, when present
in blood in pharmacologic concentrations, remains active under in vitro
conditions. This can lead to degradation of fibrinogen in blood samples
removed for analysis.

3. Reconstituted TNKase should be administered as a single IV bolus
over 5 seconds.

Dose Information Table
TNKase
(mg)

Volume TNKase* to be
administered (mL)

<60

30

6

Table 3

≥60 to <70

35

7

ASSENT-2
Non-ICH Bleeding Events

≥70 to <80

40

8

≥80 to <90

45

9

≥90

50

10

TNKase
(n=8461)

Accelerated
Activase
(n=8488)

Relative Risk for
TNKase/Activase
(95% CI)

4.7%

5.9%

0.78
(0.69, 0.89)

Major bleeding

a

Carcinogenesis, Mutagenesis, Impairment of Fertility
Studies in animals have not been performed to evaluate the carcinogenic
potential, mutagenicity, or the effect on fertility.

Minor bleeding

Pregnancy (Category C)

Units of transfused blood

TNKase has been shown to elicit maternal and embryo toxicity in rabbits
given multiple IV administrations. In rabbits administered 0.5, 1.5 and
5.0 mg/kg/day, vaginal hemorrhage resulted in maternal deaths.
Subsequent embryonic deaths were secondary to maternal hemorrhage
and no fetal anomalies were observed. TNKase does not elicit maternal and
embryo toxicity in rabbits following a single IV administration. Thus, in
developmental toxicity studies conducted in rabbits, the no observable
effect level (NOEL) of a single IV administration of TNKase on maternal or
developmental toxicity was 5 mg/kg (approximately 8–10 times the human
dose). There are no adequate and well-controlled studies in pregnant
women. TNKase should be given to pregnant women only if the potential
benefits justify the potential risk to the fetus.

TNKase™ (Tenecteplase)

TNKase™ (Tenecteplase)

21.8%

23.0%

Patient Weight
(kg)

*From one vial of TNKase reconstituted with 10 mL SWFI.

Any

4.3%

5.5%

0.77

1–2

2.6%

3.2%

(0.67, 0.89)

>2

1.7%

2.2%

a

Major bleeding is defined as bleeding requiring blood transfusion or leading to hemodynamic compromise.

Reconstitution

1. Remove the shield assembly from the supplied B-D® 10 cc syringe with
TwinPak™ Dual Cannula Device (see figure) and aseptically withdraw 10 mL
of Sterile Water for Injection (SWFI), USP, from the supplied diluent vial
using the red hub cannula syringe filling device. Do not use Bacteriostatic Water for Injection, USP.

It is not known if TNKase is excreted in human milk. Because many drugs
are excreted in human milk, caution should be exercised when TNKase is
administered to a nursing woman.

Pediatric Use

Allergic Reactions

The safety and effectiveness of TNKase in pediatric patients have not been
established.

Allergic-type reactions (e.g., anaphylaxis, angioedema, laryngeal edema,
rash, and urticaria) have rarely (<1%) been reported in patients treated
with TNKase. Anaphylaxis was reported in <0.1% of patients treated with
TNKase; however, causality was not established. When such reactions
occur, they usually respond to conventional therapy.

ADVERSE REACTIONS
Bleeding
The most frequent adverse reaction associated with TNKase is bleeding
(see WARNINGS).
Should serious bleeding occur, concomitant heparin and antiplatelet therapy should be discontinued. Death or permanent disability can occur in
patients who experience stroke or serious bleeding episodes.

Other Adverse Reactions
The following adverse reactions have been reported among patients
receiving TNKase in clinical trials. These reactions are frequent sequelae of
the underlying disease, and the effect of TNKase on the incidence of these
events is unknown.
These events include cardiogenic shock, arrhythmias, atrioventricular
block, pulmonary edema, heart failure, cardiac arrest, recurrent myocardial
ischemia, myocardial reinfarction, myocardial rupture, cardiac tamponade,
pericarditis, pericardial effusion, mitral regurgitation, thrombosis,
embolism, and electromechanical dissociation. These events can be lifethreatening and may lead to death. Nausea and/or vomiting, hypotension,
and fever have also been reported.

DOSAGE AND ADMINISTRATION
Dosage
TNKase is for intravenous administration only. The recommended total
dose should not exceed 50 mg and is based upon patient weight.
A single bolus dose should be administered over 5 seconds based on
patient weight. Treatment should be initiated as soon as possible after the
onset of AMI symptoms (see CLINICAL STUDIES).

• Remove the green cap.
• Attach the clear-ended blunt plastic
cannula to the syringe.
• Remove the shield and use the blunt
plastic cannula to access the split septum injection port.
• Because the blunt plastic cannula has
two side ports, air or fluid expelled
through the cannula will exit in two
sideways directions; direct away from
face or mucous membranes.

Types of major bleeding reported in 1% or more of the patients were
hematoma (1.7%) and gastrointestinal tract (1%). Types of major bleeding reported in less than 1% of the patients were urinary tract, puncture
site (including cardiac catheterization site), retroperitoneal, respiratory
tract, and unspecified. Types of minor bleeding reported in 1% or more of
the patients were hematoma (12.3%), urinary tract (3.7%), puncture site
(including cardiac catheterization site) (3.6%), pharyngeal (3.1%), gastrointestinal tract (1.9%), epistaxis (1.5%), and unspecified (1.3%).

Of the patients in ASSENT-2 who received TNKase, 4,958 (59%) were
under the age of 65; 2,256 (27%) were between the ages of 65 and 74; and
1,244 (15%) were 75 and over. The 30-day mortality rates by age were
2.5% in patients under the age of 65, 8.5% in patients between the ages
of 65 and 74, and 16.2% in patients age 75 and over. The ICH rates were
0.4% in patients under the age of 65, 1.6% in patients between the ages
of 65 and 74, and 1.7% in patients age 75 and over. The rates of any
stroke were 1.0% in patients under the age of 65, 2.9% in patients between
the ages of 65 and 74, and 3.0% in patients age 75 and over. Major bleeding rates, defined as bleeding requiring blood transfusion or leading to
hemodynamic compromise, were 3.1% in patients under the age of 65,
6.4% in patients between the ages of 65 and 74, and 7.7% in patients age
75 and over. In elderly patients, the benefits of TNKase on mortality should
be carefully weighed against the risk of increased adverse events, including bleeding.

Split septum IV system:

0.94
(0.89, 1.00)

NOTE: Read all instructions completely before beginning reconstitution
and administration.

Geriatric Use

5. Although the supplied syringe is compatible with a conventional
needle, this syringe is designed to be used with needleless IV systems. From the information below, follow the instructions applicable to
the IV system in use.

The safety and efficacy of TNKase have only been investigated with concomitant administration of heparin and aspirin as described in CLINICAL
STUDIES.

Non-intracranial major bleeding and the need for blood transfusions were
lower in patients treated with TNKase.

Nursing Mothers

4. Because TNKase contains no antibacterial preservatives, it should be
reconstituted immediately before use. If the reconstituted TNKase is
not used immediately, refrigerate the TNKase vial at 2–8°C
(36–46°F) and use within 8 hours.

Note: Do not discard the shield assembly.
2. Inject the entire contents of the syringe (10 mL) into the TNKase vial
directing the diluent stream into the powder. Slight foaming upon
reconstitution is not unusual; any large bubbles will dissipate if the
product is allowed to stand undisturbed for several minutes.
3. Gently swirl until contents are completely dissolved. DO NOT SHAKE.
The reconstituted preparation results in a colorless to pale yellow
transparent solution containing TNKase at 5 mg/mL at a pH of
approximately 7.3. The osmolality of this solution is approximately
290 mOsm/kg.
4. Determine the appropriate dose of TNKase (see Dose Information
Table) and withdraw this volume (in milliliters) from the reconstituted
vial with the syringe. Any unused solution should be discarded.
5. Once the appropriate dose of TNKase is drawn into the syringe, stand
the shield vertically on a flat surface (with green side down) and passively recap the red hub cannula.
6. Remove the entire shield assembly, including the red hub cannula, by
twisting counterclockwise. Note: The shield assembly also contains the
clear-ended blunt plastic cannula; retain for split septum IV access.

Luer-Lok® system:

Connect syringe directly to IV port.

Conventional needle
(not supplied in this kit):

Attach a large bore needle, e.g.,
18 gauge, to the syringe’s universal
Luer-Lok®.

6. Dispose of the syringe, cannula, and shield per established procedures.

HOW SUPPLIED
TNKase is supplied as a sterile, lyophilized powder in a 50 mg vial under
partial vacuum. Each 50 mg vial of TNKase is packaged with one 10 mL
vial of Sterile Water for Injection, USP for reconstitution, The B-D® 10 cc
syringe with TwinPak™ Dual Cannula Device, and three alcohol prep pads.
NDC 50242-038-61.

Stability and Storage
Store lyophilized TNKase at controlled room temperature not to exceed
30°C (86°F) or under refrigeration 2–8°C (36–46°F). Do not use beyond
the expiration date stamped on the vial.

REFERENCES
1. ASSENT-2 Investigators. Single-bolus tenecteplase compared with
front-loaded alteplase in acute myocardial infarction: the ASSENT-2
double-blind randomised trial. Lancet 1999;354:716–22.
2. Cannon CP, Gibson CM, McCabe CH, Adgey AAJ, Schweiger MJ,
Sequeira RF, et al. TNK-tissue plasminogen activator compared with frontloaded alteplase in acute myocardial infarction. Results of the TIMI 10B
trial. Circulation 1998;98:2805–14.
3. Van de Werf F, Cannon CP, Luyten A, Houbracken K, McCabe CH, Berioli
S, et al. Safety assessment of a single bolus administration of TNK tissueplasminogen activator in acute myocardial infarction: the ASSENT-1 trial.
Am Heart J 1999;137:786–91.

Administration
1. The product should be visually inspected prior to administration for
particulate matter and discoloration. TNKase may be administered as
reconstituted at 5 mg/mL.
2. Precipitation may occur when TNKase is administered in an IV line
containing dextrose. Dextrose-containing lines should be flushed with
a saline-containing solution prior to and following single bolus administration of TNKase.
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TNKase™ (Tenecteplase)

Drug Interactions

For TNKase-treated patients in ASSENT-2, the incidence of intracranial
hemorrhage was 0.9% and any stroke was 1.8%. The incidence of all
strokes, including intracranial bleeding, increases with increasing age (see
PRECAUTIONS: Geriatric Use). In the ASSENT-2 study, the following
bleeding events were reported (see Table 3).

Formal interaction studies of TNKase with other drugs have not been performed. Patients studied in clinical trials of TNKase were routinely treated
with heparin and aspirin. Anticoagulants (such as heparin and vitamin K
antagonists) and drugs that alter platelet function (such as acetylsalicylic
acid, dipyridamole, and GP IIb/IIIa inhibitors) may increase the risk of
bleeding if administered prior to, during, or after TNKase therapy.

Drug/Laboratory Test Interactions
During TNKase therapy, results of coagulation tests and/or measures of
fibrinolytic activity may be unreliable unless specific precautions are taken
to prevent in vitro artifacts. Tenecteplase is an enzyme that, when present
in blood in pharmacologic concentrations, remains active under in vitro
conditions. This can lead to degradation of fibrinogen in blood samples
removed for analysis.

3. Reconstituted TNKase should be administered as a single IV bolus
over 5 seconds.

Dose Information Table
TNKase
(mg)

Volume TNKase* to be
administered (mL)

<60

30

6

Table 3

≥60 to <70

35

7

ASSENT-2
Non-ICH Bleeding Events

≥70 to <80

40

8

≥80 to <90

45

9

≥90

50

10

TNKase
(n=8461)

Accelerated
Activase
(n=8488)

Relative Risk for
TNKase/Activase
(95% CI)

4.7%

5.9%

0.78
(0.69, 0.89)

Major bleeding

a

Carcinogenesis, Mutagenesis, Impairment of Fertility
Studies in animals have not been performed to evaluate the carcinogenic
potential, mutagenicity, or the effect on fertility.

Minor bleeding

Pregnancy (Category C)

Units of transfused blood

TNKase has been shown to elicit maternal and embryo toxicity in rabbits
given multiple IV administrations. In rabbits administered 0.5, 1.5 and
5.0 mg/kg/day, vaginal hemorrhage resulted in maternal deaths.
Subsequent embryonic deaths were secondary to maternal hemorrhage
and no fetal anomalies were observed. TNKase does not elicit maternal and
embryo toxicity in rabbits following a single IV administration. Thus, in
developmental toxicity studies conducted in rabbits, the no observable
effect level (NOEL) of a single IV administration of TNKase on maternal or
developmental toxicity was 5 mg/kg (approximately 8–10 times the human
dose). There are no adequate and well-controlled studies in pregnant
women. TNKase should be given to pregnant women only if the potential
benefits justify the potential risk to the fetus.

TNKase™ (Tenecteplase)

TNKase™ (Tenecteplase)

21.8%

23.0%

Patient Weight
(kg)

*From one vial of TNKase reconstituted with 10 mL SWFI.

Any

4.3%

5.5%

0.77

1–2

2.6%

3.2%

(0.67, 0.89)

>2

1.7%

2.2%

a

Major bleeding is defined as bleeding requiring blood transfusion or leading to hemodynamic compromise.

Reconstitution

1. Remove the shield assembly from the supplied B-D® 10 cc syringe with
TwinPak™ Dual Cannula Device (see figure) and aseptically withdraw 10 mL
of Sterile Water for Injection (SWFI), USP, from the supplied diluent vial
using the red hub cannula syringe filling device. Do not use Bacteriostatic Water for Injection, USP.

It is not known if TNKase is excreted in human milk. Because many drugs
are excreted in human milk, caution should be exercised when TNKase is
administered to a nursing woman.

Pediatric Use

Allergic Reactions

The safety and effectiveness of TNKase in pediatric patients have not been
established.

Allergic-type reactions (e.g., anaphylaxis, angioedema, laryngeal edema,
rash, and urticaria) have rarely (<1%) been reported in patients treated
with TNKase. Anaphylaxis was reported in <0.1% of patients treated with
TNKase; however, causality was not established. When such reactions
occur, they usually respond to conventional therapy.

ADVERSE REACTIONS
Bleeding
The most frequent adverse reaction associated with TNKase is bleeding
(see WARNINGS).
Should serious bleeding occur, concomitant heparin and antiplatelet therapy should be discontinued. Death or permanent disability can occur in
patients who experience stroke or serious bleeding episodes.

Other Adverse Reactions
The following adverse reactions have been reported among patients
receiving TNKase in clinical trials. These reactions are frequent sequelae of
the underlying disease, and the effect of TNKase on the incidence of these
events is unknown.
These events include cardiogenic shock, arrhythmias, atrioventricular
block, pulmonary edema, heart failure, cardiac arrest, recurrent myocardial
ischemia, myocardial reinfarction, myocardial rupture, cardiac tamponade,
pericarditis, pericardial effusion, mitral regurgitation, thrombosis,
embolism, and electromechanical dissociation. These events can be lifethreatening and may lead to death. Nausea and/or vomiting, hypotension,
and fever have also been reported.

DOSAGE AND ADMINISTRATION
Dosage
TNKase is for intravenous administration only. The recommended total
dose should not exceed 50 mg and is based upon patient weight.
A single bolus dose should be administered over 5 seconds based on
patient weight. Treatment should be initiated as soon as possible after the
onset of AMI symptoms (see CLINICAL STUDIES).

• Remove the green cap.
• Attach the clear-ended blunt plastic
cannula to the syringe.
• Remove the shield and use the blunt
plastic cannula to access the split septum injection port.
• Because the blunt plastic cannula has
two side ports, air or fluid expelled
through the cannula will exit in two
sideways directions; direct away from
face or mucous membranes.

Types of major bleeding reported in 1% or more of the patients were
hematoma (1.7%) and gastrointestinal tract (1%). Types of major bleeding reported in less than 1% of the patients were urinary tract, puncture
site (including cardiac catheterization site), retroperitoneal, respiratory
tract, and unspecified. Types of minor bleeding reported in 1% or more of
the patients were hematoma (12.3%), urinary tract (3.7%), puncture site
(including cardiac catheterization site) (3.6%), pharyngeal (3.1%), gastrointestinal tract (1.9%), epistaxis (1.5%), and unspecified (1.3%).

Of the patients in ASSENT-2 who received TNKase, 4,958 (59%) were
under the age of 65; 2,256 (27%) were between the ages of 65 and 74; and
1,244 (15%) were 75 and over. The 30-day mortality rates by age were
2.5% in patients under the age of 65, 8.5% in patients between the ages
of 65 and 74, and 16.2% in patients age 75 and over. The ICH rates were
0.4% in patients under the age of 65, 1.6% in patients between the ages
of 65 and 74, and 1.7% in patients age 75 and over. The rates of any
stroke were 1.0% in patients under the age of 65, 2.9% in patients between
the ages of 65 and 74, and 3.0% in patients age 75 and over. Major bleeding rates, defined as bleeding requiring blood transfusion or leading to
hemodynamic compromise, were 3.1% in patients under the age of 65,
6.4% in patients between the ages of 65 and 74, and 7.7% in patients age
75 and over. In elderly patients, the benefits of TNKase on mortality should
be carefully weighed against the risk of increased adverse events, including bleeding.

Split septum IV system:

0.94
(0.89, 1.00)

NOTE: Read all instructions completely before beginning reconstitution
and administration.

Geriatric Use

5. Although the supplied syringe is compatible with a conventional
needle, this syringe is designed to be used with needleless IV systems. From the information below, follow the instructions applicable to
the IV system in use.

The safety and efficacy of TNKase have only been investigated with concomitant administration of heparin and aspirin as described in CLINICAL
STUDIES.

Non-intracranial major bleeding and the need for blood transfusions were
lower in patients treated with TNKase.

Nursing Mothers

4. Because TNKase contains no antibacterial preservatives, it should be
reconstituted immediately before use. If the reconstituted TNKase is
not used immediately, refrigerate the TNKase vial at 2–8°C
(36–46°F) and use within 8 hours.

Note: Do not discard the shield assembly.
2. Inject the entire contents of the syringe (10 mL) into the TNKase vial
directing the diluent stream into the powder. Slight foaming upon
reconstitution is not unusual; any large bubbles will dissipate if the
product is allowed to stand undisturbed for several minutes.
3. Gently swirl until contents are completely dissolved. DO NOT SHAKE.
The reconstituted preparation results in a colorless to pale yellow
transparent solution containing TNKase at 5 mg/mL at a pH of
approximately 7.3. The osmolality of this solution is approximately
290 mOsm/kg.
4. Determine the appropriate dose of TNKase (see Dose Information
Table) and withdraw this volume (in milliliters) from the reconstituted
vial with the syringe. Any unused solution should be discarded.
5. Once the appropriate dose of TNKase is drawn into the syringe, stand
the shield vertically on a flat surface (with green side down) and passively recap the red hub cannula.
6. Remove the entire shield assembly, including the red hub cannula, by
twisting counterclockwise. Note: The shield assembly also contains the
clear-ended blunt plastic cannula; retain for split septum IV access.

Luer-Lok® system:

Connect syringe directly to IV port.

Conventional needle
(not supplied in this kit):

Attach a large bore needle, e.g.,
18 gauge, to the syringe’s universal
Luer-Lok®.

6. Dispose of the syringe, cannula, and shield per established procedures.

HOW SUPPLIED
TNKase is supplied as a sterile, lyophilized powder in a 50 mg vial under
partial vacuum. Each 50 mg vial of TNKase is packaged with one 10 mL
vial of Sterile Water for Injection, USP for reconstitution, The B-D® 10 cc
syringe with TwinPak™ Dual Cannula Device, and three alcohol prep pads.
NDC 50242-038-61.

Stability and Storage
Store lyophilized TNKase at controlled room temperature not to exceed
30°C (86°F) or under refrigeration 2–8°C (36–46°F). Do not use beyond
the expiration date stamped on the vial.

REFERENCES
1. ASSENT-2 Investigators. Single-bolus tenecteplase compared with
front-loaded alteplase in acute myocardial infarction: the ASSENT-2
double-blind randomised trial. Lancet 1999;354:716–22.
2. Cannon CP, Gibson CM, McCabe CH, Adgey AAJ, Schweiger MJ,
Sequeira RF, et al. TNK-tissue plasminogen activator compared with frontloaded alteplase in acute myocardial infarction. Results of the TIMI 10B
trial. Circulation 1998;98:2805–14.
3. Van de Werf F, Cannon CP, Luyten A, Houbracken K, McCabe CH, Berioli
S, et al. Safety assessment of a single bolus administration of TNK tissueplasminogen activator in acute myocardial infarction: the ASSENT-1 trial.
Am Heart J 1999;137:786–91.

Administration
1. The product should be visually inspected prior to administration for
particulate matter and discoloration. TNKase may be administered as
reconstituted at 5 mg/mL.
2. Precipitation may occur when TNKase is administered in an IV line
containing dextrose. Dextrose-containing lines should be flushed with
a saline-containing solution prior to and following single bolus administration of TNKase.
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ACTIVASE (Alteplase, recombinant)
for accelerated infusion of Alteplase, 21.5% for SK (IV), and 22.0% for SK (SQ).
An angiographic substudy of the GUSTO trial provided data on infarct-related artery patency.
Table 2 presents 90-minute, 180-minute, 24-hour, and 5–7 day patency values by TIMI
flow grade for the three treatment regimens. Reocclusion rates were similar for all three
treatment regimens.

DESCRIPTION
Activase® (Alteplase, recombinant) is a tissue plasminogen activator produced by recombinant
DNA technology. It is a sterile, purified glycoprotein of 527 amino acids. It is synthesized
using the complementary DNA (cDNA) for natural human tissue-type plasminogen activator
obtained from a human melanoma cell line. The manufacturing process involves the secretion
of the enzyme alteplase into the culture medium by an established mammalian cell line
(Chinese Hamster Ovary cells) into which the cDNA for alteplase has been genetically inserted.
Fermentation is carried out in a nutrient medium containing the antibiotic gentamicin,
100 mg/L. However, the presence of the antibiotic is not detectable in the final product.
Phosphoric acid and/or sodium hydroxide may be used prior to lyophilization for
pH adjustment.
Activase is a sterile, white to off-white, lyophilized powder for intravenous administration
after reconstitution with Sterile Water for Injection, USP.
Quantitative Composition of the Lyophilized Product
100 mg Vial

50 mg Vial

100 mg (58 million IU)

50 mg (29 million IU)

Accelerated
Activase

SK (IV)

90-Minute

n=272
81.3%

n=261
59.0%

180-Minute

n=80
76.3%

n=76
72.4%

24-Hour

n=81
88.9%

n=72
87.5%

5–7 Day

n=72
83.3%

n=77
90.9%

p-Value

SK (SQ)

p-Value

< 0.0001

n=260
53.5%

< 0.0001

0.58

n=95
71.6%

0.48

0.24

n=67
82.1%

0.79

0.47

n=75
78.7%

0.17

L-Arginine

3.5 g

1.7 g

The exact relationship between coronary artery patency and clinical activity has not
been established.
The safety and efficacy of the accelerated infusion of Alteplase have not been evaluated
using antithrombotic or antiplatelet regimens other than those used in the GUSTO trial.

Phosphoric Acid

1g

0.5 g

3-Hour Infusion in AMI Patients

Polysorbate 80

≤ 11 mg

≤ 4 mg

Vacuum

No

Yes

Alteplase

Biological potency is determined by an in vitro clot lysis assay and is expressed in International
Units as tested against the WHO standard. The specific activity of Activase is 580,000 IU/mg.

CLINICAL PHARMACOLOGY
Activase is an enzyme (serine protease) which has the property of fibrin-enhanced conversion
of plasminogen to plasmin. It produces limited conversion of plasminogen in the absence of
fibrin. When introduced into the systemic circulation at pharmacologic concentration,
Activase binds to fibrin in a thrombus and converts the entrapped plasminogen to plasmin.
This initiates local fibrinolysis with limited systemic proteolysis. Following administration of
100 mg Activase, there is a decrease (16%–36%) in circulating fibrinogen.1,2 In a controlled
trial, 8 of 73 patients (11%) receiving Activase (1.25 mg/kg body weight over 3 hours)
experienced a decrease in fibrinogen to below 100 mg/dL.2
The clearance of Alteplase in AMI patients has shown that it is rapidly cleared from the plasma
with an initial half-life of less than 5 minutes. There is no difference in the dominant
initial plasma half-life between the 3-Hour and accelerated regimens for AMI. The plasma
clearance of Alteplase is 380–570 mL/min.3,4 The clearance is mediated primarily by the
liver. The initial volume of distribution approximates plasma volume.

Acute Myocardial Infarction (AMI) Patients
Coronary occlusion due to a thrombus is present in the infarct-related coronary artery in
approximately 80% of patients experiencing a transmural myocardial infarction evaluated
within 4 hours of onset of symptoms.5,6
Two Activase dose regimens have been studied in patients experiencing acute myocardial
infarction. (Please see DOSAGE AND ADMINISTRATION.) The comparative efficacy of these
two regimens has not been evaluated.

Accelerated Infusion in AMI Patients
Accelerated infusion of Activase was studied in an international, multi-center trial (GUSTO)
that randomized 41,021 patients with acute myocardial infarction to four thrombolytic
regimens. Entry criteria included onset of chest pain within 6 hours of treatment and ST-segment
elevation of ECG. The regimens included accelerated infusion of Activase (≤ 100 mg over
90 minutes, see DOSAGE AND ADMINISTRATION) plus intravenous (IV) heparin (accelerated
infusion of Alteplase, n=10,396), or the Kabikinase brand of Streptokinase (1.5 million units
over 60 minutes) plus IV heparin (SK [IV], n=10,410), or Streptokinase (as above) plus
subcutaneous (SQ) heparin (SK [SQ], n=9841). A fourth regimen combined Alteplase
and Streptokinase. Aspirin and heparin use was directed by the GUSTO study protocol as
follows: All patients were to receive 160 mg chewable aspirin administered as soon as
possible, followed by 160–325 mg daily. IV heparin was directed to be a 5000 U IV bolus
initiated as soon as possible, followed by a 1000 U/hour continuous IV infusion for at least
48 hours; subsequent heparin therapy was at the discretion of the attending physician. SQ
heparin was directed to be 12,500 U administered 4 hours after initiation of SK therapy,
followed by 12,500 U twice daily for 7 days or until discharge, whichever came first. Many of
the patients randomized to receive SQ heparin received some IV heparin, usually in response
to recurrent chest pain and/or the need for a medical procedure. Some received IV heparin on
arrival to the emergency room prior to enrollment and randomization.
Results for the primary endpoint of the study, 30-day mortality, are shown in Table 1. The
incidence of 30-day mortality for accelerated infusion of Alteplase was 1.0% lower than for
SK (IV) and 1.0% lower than for SK (SQ). The secondary endpoints of combined 30-day
mortality or nonfatal stroke, and 24-hour mortality, as well as the safety endpoints of total
stroke and intracerebral hemorrhage are also shown in Table 1. The incidence of combined
30-day mortality or nonfatal stroke for the Alteplase accelerated infusion was 1.0% lower than
for SK (IV) and 0.8% lower than for SK (SQ).
Table 1
Accelerated
Activase

SK (IV)

p-Value1

SK (SQ)

p-Value1

30-Day Mortality

6.3%

7.3%

0.003

7.3%

0.007

30-Day Mortality
or Nonfatal Stroke

7.2%

8.2%

0.006

8.0%

0.036

24-Hour Mortality

2.4%

2.9%

0.009

2.8%

0.029

Any Stroke

1.6%

1.4%

0.32

1.2%

0.03

Intracerebral
Hemorrhage

0.7%

0.6%

0.22

0.5%

0.02

Event

1

Table 2
Patency
(TIMI 2 or 3)

Two-tailed p-value is for comparison of Accelerated Activase to the respective SK control arm.

Subgroup analysis of patients by age, infarct location, time from symptom onset to
thrombolytic treatment, and treatment in the U.S. or elsewhere showed consistently lower
30-day mortality for the Alteplase accelerated infusion group. For patients who were over
75 years of age, a predefined subgroup consisting of 12% of patients enrolled, the incidence
of stroke was 4.0% for the Alteplase accelerated infusion group, 2.8% for SK (IV), and 3.2%
for SK (SQ); the incidence of combined 30-day mortality or nonfatal stroke was 20.6%

In patients studied in a controlled trial with coronary angiography at 90 and 120 minutes
following infusion of Activase, infarct artery patency was observed in 71% and 85% of
patients (n=85), respectively.2 In a second study, where patients received coronary angiography
prior to and following infusion of Activase within 6 hours of the onset of symptoms, reperfusion
of the obstructed vessel occurred within 90 minutes after the commencement of therapy in
71% of 83 patients.1
The exact relationship between coronary artery patency and clinical activity has not
been established.
In a double-blind, randomized trial (138 patients) comparing Activase to placebo, patients
infused with Activase within 4 hours of onset of symptoms experienced improved left ventricular
function at Day 10 compared to the placebo group, when ejection fraction was measured by
gated blood pool scan (53.2% vs 46.4%, p=0.018). Relative to baseline (Day 1) values, the
net changes in ejection fraction were +3.6% and -4.7% for the treated and placebo groups,
respectively (p=0.0001). Also documented was a reduced incidence of clinical congestive
heart failure in the treated group (14%) compared to the placebo group (33%) (p=0.009).7
In a double-blind, randomized trial (145 patients) comparing Activase to placebo, patients
infused with Activase within 2.5 hours of onset of symptoms experienced improved left
ventricular function at a mean of 21 days compared to the placebo group, when ejection
fraction was measured by gated blood pool scan (52% vs 48%, p=0.08) and by contrast
ventriculogram (61% vs 54%, p=0.006). Although the contribution of Activase alone is
unclear, the incidence of nonischemic cardiac complications when taken as a group (i.e.,
congestive heart failure, pericarditis, atrial fibrillation, and conduction disturbance) was
reduced when compared to those patients treated with placebo (p < 0.01).8
In a double-blind, randomized trial (5013 patients) comparing Activase to placebo (ASSET
study), patients infused with Activase within 5 hours of the onset of symptoms of acute
myocardial infarction experienced improved 30-day survival compared to those treated with
placebo. At 1 month, the overall mortality rates were 7.2% for the Activase-treated group and
9.8% for the placebo-treated group (p=0.001).9,10 This benefit was maintained at 6 months for
Activase-treated patients (10.4%) compared to those treated with placebo (13.1%, p=0.008).10
In a double-blind, randomized trial (721 patients) comparing Activase to placebo, patients
infused with Activase within 5 hours of the onset of symptoms experienced improved
ventricular function 10–22 days after treatment compared to the placebo group, when global
ejection fraction was measured by contrast ventriculography (50.7% vs 48.5%, p=0.01).
Patients treated with Activase had a 19% reduction in infarct size, as measured by cumulative
release of HBD (α-hydroxybutyrate dehydrogenase) activity compared to placebo-treated
patients (p=0.001). Patients treated with Activase had significantly fewer episodes of
cardiogenic shock (p=0.02), ventricular fibrillation (p < 0.04) and pericarditis (p=0.01)
compared to patients treated with placebo. Mortality at 21 days in Activase-treated patients
was reduced to 3.7% compared to 6.3% in placebo-treated patients (1-sided p=0.05).11
Although these data do not demonstrate unequivocally a significant reduction in mortality
for this study, they do indicate a trend that is supported by the results of the ASSET study.

Acute Ischemic Stroke Patients
Two placebo-controlled, double-blind trials (The NINDS t-PA Stroke Trial, Part 1 and Part 2)
have been conducted in patients with acute ischemic stroke.12 Both studies enrolled patients
with measurable neurological deficit who could complete screening and begin study
treatment within 3 hours from symptom onset. A cranial computerized tomography (CT) scan
was performed prior to treatment to rule out the presence of intracranial hemorrhage
(ICH). Patients were also excluded for the presence of conditions related to risks of bleeding
(see CONTRAINDICATIONS), for minor neurological deficit, for rapidly improving symptoms
prior to initiating study treatment, or for blood glucose of < 50 mg/dL or > 400 mg/dL.
Patients were randomized to receive either 0.9 mg/kg Activase (maximum of 90 mg), or placebo.
Activase was administered as a 10% initial bolus over 1 minute followed by continuous
intravenous infusion of the remainder over 60 minutes (see DOSAGE AND ADMINISTRATION).
In patients without recent use of oral anticoagulants or heparin, study treatment was initiated
prior to the availability of coagulation study results. However, the infusion was discontinued
if either a pretreatment prothrombin time (PT) > 15 seconds or an elevated activated partial
thromboplastin time (aPTT) was identified. Although patients with or without prior aspirin
use were enrolled, administration of anticoagulants and antiplatelet agents was prohibited
for the first 24 hours following symptom onset.
The initial study (NINDS-Part 1, n=291) evaluated neurological improvement at 24 hours
after stroke onset. The primary endpoint, the proportion of patients with a 4 or more point
improvement in the National Institutes of Health Stroke Scale (NIHSS) score or complete
recovery (NIHSS score = 0), was not significantly different between treatment groups. A
secondary analysis suggested improved 3-month outcome associated with Activase treatment
using the following stroke assessment scales: Barthel Index, Modified Rankin Scale, Glasgow
Outcome Scale, and the NIHSS.
A second study (NINDS-Part 2, n=333) assessed clinical outcome at 3 months as the primary
outcome. A favorable outcome was defined as minimal or no disability using the four stroke
assessment scales: Barthel Index (score ≥ 95), Modified Rankin Scale (score ≤ 1), Glasgow
Outcome Scale (score = 1), and NIHSS (score ≤ 1). The results comparing Activase- and
placebo-treated patients for the four outcome scales together (Generalized Estimating
Equations) and individually are presented in Table 3. In this study, depending upon the scale,
the favorable outcome of minimal or no disability occurred in at least 11 per 100 more
patients treated with Activase than those receiving placebo. Secondary analyses demonstrated
consistent functional and neurological improvement within all four stroke scales as indicated
by median scores. These results were highly consistent with the 3-month outcome treatment
effects observed in the Part 1 study.
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Table 3

• Intracranial neoplasm, arteriovenous malformation, or aneurysm
• Known bleeding diathesis
• Severe uncontrolled hypertension

The NINDS t-PA Stroke Trial, Part 2
3-Month Efficacy Outcomes

Acute Ischemic Stroke

Frequency of Favorable Outcome1
Placebo
(n=165)

Activase
(n=168)

Absolute
Difference
(95% CI)

—

—

—

Barthel Index

37.6%

50.0%

12.4%
1.33
(3.0, 21.9) (1.04, 1.71)

0.02

Modified Rankin Scale

26.1%

38.7%

12.6%
1.48
(3.7, 21.6) (1.08, 2.04)

0.02

Glasgow Outcome Scale 31.5%

44.0%

12.5%
1.40
(3.3, 21.8) (1.05, 1.85)

0.02

NIHSS

31.0%

11.0%
1.55
(2.6, 19.3) (1.06, 2.26)

0.02

Analysis
Generalized Estimating
Equations (Multivariate)

1
2
3

20.0%

Relative
Frequency2
(95% Cl)
1.34
(1.05, 1.72)

0.02

p-Value3

Favorable Outcome is defined as recovery with minimal or no disability.
Value > 1 indicates frequency of recovery in favor of Activase treatment.
p-Value for Relative Frequency is from Generalized Estimating Equations with log link.

The incidences of all-cause 90-day mortality, ICH, and new ischemic stroke following Activase
treatment compared to placebo are presented in Table 4 as a combined safety analysis (n=624)
for Parts 1 and 2. These data indicated a significant increase in ICH following Activase treatment,
particularly symptomatic ICH within 36 hours. In Activase-treated patients, there were no
increases compared to placebo in the incidences of 90-day mortality or severe disability.
Table 4

The NINDS t-PA Stroke Trial
Safety Outcome
Part 1 and Part 2 Combined
Placebo
Activase
(n=312)
(n=312)
p-Value2

All-Cause 90-day Mortality

64 (20.5%)

54 (17.3%)

0.36

1

20 (6.4%)

48 (15.4%)

< 0.01

Symptomatic

4 (1.3%)

25 (8.0%)

< 0.01

Asymptomatic

Total ICH

16 (5.1%)

23 (7.4%)

0.32

Symptomatic ICH within 36 hours

2 (0.6%)

20 (6.4%)

< 0.01

New Ischemic Stroke (3-months)

17 (5.4%)

18 (5.8%)

1.00

1

Within trial follow-up period. Symptomatic ICH was defined as the occurrence of
sudden clinical worsening followed by subsequent verification of ICH on CT scan.
Asymptomatic ICH was defined as ICH detected on a routine repeat CT scan without
preceding clinical worsening.
2
Fisher’s Exact Test.
In a prespecified subgroup analysis in patients receiving aspirin prior to onset of stroke
symptoms, there was preserved favorable outcome for Activase-treated patients.
Exploratory, multivariate analyses of both studies combined (n=624) to investigate potential
predictors of ICH and treatment effect modifiers were performed. In Activase-treated patients
presenting with severe neurological deficit (e.g., NIHSS > 22) or of advanced age (e.g., > 77
years of age), the trends toward increased risk for symptomatic ICH within the first 36 hours
were more prominent. Similar trends were also seen for total ICH and for all-cause 90-day
mortality in these patients. When risk was assessed by the combination of death and severe
disability in these patients, there was no difference between placebo and Activase groups.
Analyses for efficacy suggested a reduced but still favorable clinical outcome for Activasetreated patients with severe neurological deficit or advanced age at presentation.

Pulmonary Embolism Patients
In a comparative randomized trial (n=45),13 59% of patients (n=22) treated with Activase
(100 mg over 2 hours) experienced moderate or marked lysis of pulmonary emboli when
assessed by pulmonary angiography 2 hours after treatment initiation. Activase-treated
patients also experienced a significant reduction in pulmonary embolism-induced pulmonary
hypertension within 2 hours of treatment (p=0.003). Pulmonary perfusion at 24 hours, as
assessed by radionuclide scan, was significantly improved (p=0.002).

INDICATIONS AND USAGE
Acute Myocardial Infarction
Activase is indicated for use in the management of acute myocardial infarction in adults for
the improvement of ventricular function following AMI, the reduction of the incidence of
congestive heart failure, and the reduction of mortality associated with AMI. Treatment should be
initiated as soon as possible after the onset of AMI symptoms (see CLINICAL PHARMACOLOGY).

Acute Ischemic Stroke

Activase therapy in patients with acute ischemic stroke is contraindicated in the following
situations because of an increased risk of bleeding, which could result in significant
disability or death:
• Evidence of intracranial hemorrhage on pretreatment evaluation
• Suspicion of subarachnoid hemorrhage on pretreatment evaluation
• Recent (within 3 months) intracranial or intraspinal surgery, serious head trauma,
or previous stroke
• History of intracranial hemorrhage
• Uncontrolled hypertension at time of treatment (e.g., > 185 mm Hg systolic or > 110 mm
Hg diastolic)
• Seizure at the onset of stroke
• Active internal bleeding
• Intracranial neoplasm, arteriovenous malformation, or aneurysm
• Known bleeding diathesis including but not limited to:
— Current use of oral anticoagulants (e.g., warfarin sodium) or an International Normalized
Ratio (INR) > 1.7 or a prothrombin time (PT) > 15 seconds
— Administration of heparin within 48 hours preceding the onset of stroke and have
an elevated activated partial thromboplastin time (aPTT) at presentation
— Platelet count < 100,000/mm3

WARNINGS
Bleeding
The most common complication encountered during Activase therapy is bleeding. The type
of bleeding associated with thrombolytic therapy can be divided into two broad categories:
• Internal bleeding, involving intracranial and retroperitoneal sites, or the gastrointestinal,
genitourinary, or respiratory tracts.
• Superficial or surface bleeding, observed mainly at invaded or disturbed sites (e.g., venous
cutdowns, arterial punctures, sites of recent surgical intervention).
The concomitant use of heparin anticoagulation may contribute to bleeding. Some of the
hemorrhage episodes occurred 1 or more days after the effects of Activase had dissipated,
but while heparin therapy was continuing.
As fibrin is lysed during Activase therapy, bleeding from recent puncture sites may occur.
Therefore, thrombolytic therapy requires careful attention to all potential bleeding sites
(including catheter insertion sites, arterial and venous puncture sites, cutdown sites, and
needle puncture sites).
Intramuscular injections and nonessential handling of the patient should be avoided during
treatment with Activase. Venipunctures should be performed carefully and only as required.
Should an arterial puncture be necessary during an infusion of Activase, it is preferable to use
an upper extremity vessel that is accessible to manual compression. Pressure should be
applied for at least 30 minutes, a pressure dressing applied, and the puncture site checked
frequently for evidence of bleeding.
Should serious bleeding (not controllable by local pressure) occur, the infusion of Activase
and any concomitant heparin should be terminated immediately.
Each patient being considered for therapy with Activase should be carefully evaluated and
anticipated benefits weighed against potential risks associated with therapy.
In the following conditions, the risks of Activase therapy for all approved indications may be
increased and should be weighed against the anticipated benefits:
• Recent major surgery, e.g., coronary artery bypass graft, obstetrical delivery, organ
biopsy, previous puncture of noncompressible vessels
• Cerebrovascular disease
• Recent gastrointestinal or genitourinary bleeding
• Recent trauma
• Hypertension: systolic BP ≥ 175 mm Hg and/or diastolic BP ≥ 110 mm Hg
• High likelihood of left heart thrombus, e.g., mitral stenosis with atrial fibrillation
• Acute pericarditis
• Subacute bacterial endocarditis
• Hemostatic defects including those secondary to severe hepatic or renal disease
• Significant hepatic dysfunction
• Pregnancy
• Diabetic hemorrhagic retinopathy, or other hemorrhagic ophthalmic conditions
• Septic thrombophlebitis or occluded AV cannula at seriously infected site
• Advanced age (e.g., over 75 years old)
• Patients currently receiving oral anticoagulants, e.g., warfarin sodium
• Any other condition in which bleeding constitutes a significant hazard or would
be particularly difficult to manage because of its location

Cholesterol Embolization
Cholesterol embolism has been reported rarely in patients treated with all types of thrombolytic agents; the true incidence is unknown. This serious condition, which can be lethal, is
also associated with invasive vascular procedures (e.g., cardiac catheterization, angiography,
vascular surgery) and/or anticoagulant therapy. Clinical features of cholesterol embolism
may include livedo reticularis, “purple toe” syndrome, acute renal failure, gangrenous digits,
hypertension, pancreatitis, myocardial infarction, cerebral infarction, spinal cord infarction,
retinal artery occlusion, bowel infarction, and rhabdomyolysis.

Use in Acute Myocardial Infarction
In a small subgroup of AMI patients who are at low risk for death from cardiac causes (i.e., no
previous myocardial infarction, Killip class I) and who have high blood pressure at the time of
presentation, the risk for stroke may offset the survival benefit produced by thrombolytic therapy.14

Arrhythmias

Activase is indicated for the management of acute ischemic stroke in adults for improving
neurological recovery and reducing the incidence of disability. Treatment should only be
initiated within 3 hours after the onset of stroke symptoms, and after exclusion of intracranial
hemorrhage by a cranial computerized tomography (CT) scan or other diagnostic imaging
method sensitive for the presence of hemorrhage (see CONTRAINDICATIONS).

Coronary thrombolysis may result in arrhythmias associated with reperfusion. These
arrhythmias (such as sinus bradycardia, accelerated idioventricular rhythm, ventricular
premature depolarizations, ventricular tachycardia) are not different from those often seen in
the ordinary course of acute myocardial infarction and may be managed with standard
antiarrhythmic measures. It is recommended that antiarrhythmic therapy for bradycardia
and/or ventricular irritability be available when infusions of Activase are administered.

Pulmonary Embolism

Use in Acute Ischemic Stroke

Activase is indicated in the management of acute massive pulmonary embolism (PE) in adults:
—For the lysis of acute pulmonary emboli, defined as obstruction of blood flow to a lobe
or multiple segments of the lungs.
—For the lysis of pulmonary emboli accompanied by unstable hemodynamics, e.g., failure
to maintain blood pressure without supportive measures.
The diagnosis should be confirmed by objective means, such as pulmonary angiography or
noninvasive procedures such as lung scanning.

CONTRAINDICATIONS
Acute Myocardial Infarction or Pulmonary Embolism
Activase therapy in patients with acute myocardial infarction or pulmonary embolism is
contraindicated in the following situations because of an increased risk of bleeding:
• Active internal bleeding
• History of cerebrovascular accident
• Recent intracranial or intraspinal surgery or trauma (see WARNINGS)

In addition to the previously listed conditions, the risks of Activase therapy to treat acute
ischemic stroke may be increased in the following conditions and should be weighed
against the anticipated benefits:
• Patients with severe neurological deficit (e.g., NIHSS > 22) at presentation. There is an
increased risk of intracranial hemorrhage in these patients.
• Patients with major early infarct signs on a computerized cranial tomography (CT) scan
(e.g., substantial edema, mass effect, or midline shift).
In patients without recent use of oral anticoagulants or heparin, Activase treatment can be
initiated prior to the availability of coagulation study results. However, infusion should be
discontinued if either a pretreatment International Normalized Ratio (INR) > 1.7 or a
prothrombin time (PT) > 15 seconds or an elevated activated partial thromboplastin time
(aPTT) is identified.
Treatment should be limited to facilities that can provide appropriate evaluation and
management of ICH.
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In acute ischemic stroke, neither the incidence of intracranial hemorrhage nor the benefits
of therapy are known in patients treated with Activase more than 3 hours after the onset of
symptoms. Therefore, treatment of patients with acute ischemic stroke more than
3 hours after symptom onset is not recommended.
Due to the increased risk for misdiagnosis of acute ischemic stroke, special diligence is
required in making this diagnosis in patients whose blood glucose values are < 50 mg/dL or
> 400 mg/dL. The safety and efficacy of treatment with Activase in patients with minor
neurological deficit or with rapidly improving symptoms prior to the start of Activase administration has not been evaluated. Therefore, treatment of patients with minor neurological
deficit or with rapidly improving symptoms is not recommended.

the incidence of nonfatal stroke was 0.9%. The incidence of hemorrhagic stroke was 0.7%,
not all of which were fatal. The incidence of all strokes, as well as that for hemorrhagic stroke,
increased with increasing age (see CLINICAL PHARMACOLOGY: Accelerated Infusion in
AMI Patients). Data from previous trials utilizing a 3-hour infusion of ≤ 100 mg indicated
that the incidence of total stroke in six randomized double-blind placebo-controlled trials2,7–11,17
was 1.2% (37/3161) in Alteplase-treated patients compared with 0.9% (27/3092) in placebotreated patients.
For the 3-hour infusion regimen, the incidence of significant internal bleeding (estimated as
> 250 cc blood loss) has been reported in studies in over 800 patients. These data do not
include patients treated with the Alteplase accelerated infusion.

Use in Pulmonary Embolism

Total Dose ≤ 100 mg

It should be recognized that the treatment of pulmonary embolism with Activase has not
been shown to constitute adequate clinical treatment of underlying deep vein thrombosis.
Furthermore, the possible risk of reembolization due to the lysis of underlying deep venous
thrombi should be considered.

gastrointestinal

PRECAUTIONS
General

genitourinary

4%

ecchymosis

1%

Standard management of myocardial infarction or pulmonary embolism should be implemented concomitantly with Activase treatment. Noncompressible arterial puncture must be
avoided and internal jugular and subclavian venous punctures should be avoided to minimize
bleeding from noncompressible sites. Arterial and venous punctures should be minimized.
In the event of serious bleeding, Activase and heparin should be discontinued immediately.
Heparin effects can be reversed by protamine.
Orolingual angioedema has been observed in post-market experience in patients treated
for acute ischemic stroke and in patients treated for acute myocardial infarction (see
PRECAUTIONS: Drug Interactions and ADVERSE REACTIONS: Allergic Reactions). Onset of
angioedema occurred during and up to 2 hours after infusion of Activase. In many cases,
patients were receiving concomitant Angiotensin-converting enzyme inhibitors. Patients
treated with Activase should be monitored during and for several hours after infusion for
signs of orolingual angioedema. If angioedema is noted, promptly institute appropriate therapy
(e.g., antihistamines, intravenous corticosteroids or epinephrine) and consider discontinuing
the Activase infusion. Rare fatal cases of hemorrhage associated with traumatic intubation
in patients administered Activase have been reported.

5%

retroperitoneal

< 1%

epistaxis

< 1%

gingival

< 1%

The incidence of intracranial hemorrhage (ICH) in acute myocardial infarction patients treated
with Activase is as follows:
Dose

Number of Patients

ICH (%)

100 mg, 3-hour

3272

0.4

10,396

0.7

150 mg

1779

1.3

1–1.4 mg/kg

237

0.4

≤ 100 mg, accelerated

Readministration
There is no experience with readministration of Activase. If an anaphylactoid reaction occurs,
the infusion should be discontinued immediately and appropriate therapy initiated.
Although sustained antibody formation in patients receiving one dose of Activase has not
been documented, readministration should be undertaken with caution. Detectable levels
of antibody (a single point measurement) were reported in one patient, but subsequent
antibody test results were negative.

Drug/Laboratory Test Interactions
During Activase therapy, if coagulation tests and/or measures of fibrinolytic activity are
performed, the results may be unreliable unless specific precautions are taken to prevent
in vitro artifacts. Activase is an enzyme that when present in blood in pharmacologic
concentrations remains active under in vitro conditions. This can lead to degradation
of fibrinogen in blood samples removed for analysis. Collection of blood samples in the
presence of aprotinin (150–200 units/mL) can to some extent mitigate this phenomenon.

Drug Interactions
The interaction of Activase with other cardioactive or cerebroactive drugs has not been studied.
In addition to bleeding associated with heparin and vitamin K antagonists, drugs that alter
platelet function (such as acetylsalicylic acid, dipyridamole and Abciximab) may increase
the risk of bleeding if administered prior to, during, or after Activase therapy.
There have been post-marketing reports of orolingual angioedema associated with the use
of Activase. Many patients, primarily acute ischemic stroke patients, were receiving
concomitant Angiotensin-converting enzyme inhibitors. (See PRECAUTIONS: General and
ADVERSE REACTIONS: Allergic Reactions).

Use of Antithrombotics
Aspirin and heparin have been administered concomitantly with and following infusions of
Activase in the management of acute myocardial infarction or pulmonary embolism.
Because heparin, aspirin, or Activase may cause bleeding complications, careful monitoring
for bleeding is advised, especially at arterial puncture sites.
The concomitant use of heparin or aspirin during the first 24 hours following symptom
onset were prohibited in The NINDS t-PA Stroke Trial. The safety of such concomitant use
with Activase for the management of acute ischemic stroke is unknown.

Blood Pressure Control
Blood pressure should be monitored frequently and controlled during and following
Activase administration in the management of acute ischemic stroke. In The NINDS t-PA
Stroke Trial, blood pressure was actively controlled (≤ 185/110 mm Hg) for 24 hours. Blood
pressure was monitored during the hospital stay.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies in animals have not been performed to evaluate the carcinogenic potential
or the effect on fertility. Short-term studies, which evaluated tumorigenicity of Activase and
effect on tumor metastases in rodents, were negative.
Studies to determine mutagenicity (Ames test) and chromosomal aberration assays in
human lymphocytes were negative at all concentrations tested. Cytotoxicity, as reflected by
a decrease in mitotic index, was evidenced only after prolonged exposure and only at the
highest concentrations tested.

Pregnancy (Category C)
Activase has been shown to have an embryocidal effect in rabbits when intravenously
administered in doses of approximately two times (3 mg/kg) the human dose for AMI. No
maternal or fetal toxicity was evident at 0.65 times (1 mg/kg) the human dose in pregnant
rats and rabbits dosed during the period of organogenesis. There are no adequate and wellcontrolled studies in pregnant women. Activase should be used during pregnancy only if
the potential benefit justifies the potential risk to the fetus.

Nursing Mothers
It is not known whether Activase is excreted in human milk. Because many drugs are excreted
in human milk, caution should be exercised when Activase is administered to a nursing woman.

Pediatric Use
Safety and effectiveness of Activase in pediatric patients have not been established.

ADVERSE REACTIONS
Bleeding
The most frequent adverse reaction associated with Activase in all approved indications is
bleeding (see WARNINGS).15,16
Should serious bleeding in a critical location (intracranial, gastrointestinal, retroperitoneal,
pericardial) occur, Activase therapy should be discontinued immediately, along with any
concomitant therapy with heparin. Death and permanent disability are not uncommonly
reported in patients that have experienced stroke (including intracranial bleeding) and other
serious bleeding episodes.
In the GUSTO trial for the treatment of acute myocardial infarction, using the accelerated
infusion regimen the incidence of all strokes for the Activase-treated patients was 1.6%, while

These data indicate that a dose of 150 mg of Activase should not be used in the treatment
of AMI because it has been associated with an increase in intracranial bleeding.18
For acute massive pulmonary embolism, bleeding events were consistent with the general
safety profile observed with Activase in acute myocardial infarction patients receiving the
3-hour infusion regimen.
The incidence of ICH, especially symptomatic ICH, in patients with acute ischemic stroke was
higher in Activase-treated patients than placebo patients (see CLINICAL PHARMACOLOGY).
A study of another alteplase product, Actilyse, in acute ischemic stroke, suggested that
doses greater than 0.9 mg/kg may be associated with an increased incidence of ICH.19
Doses greater than 0.9 mg/kg (maximum 90 mg) should not be used in the management
of acute ischemic stroke.
Bleeding events other than ICH were noted in the studies of acute ischemic stroke and
were consistent with the general safety profile of Activase. In The NINDS t-PA Stroke
Trial (Parts 1 and 2), the frequency of bleeding requiring red blood cell transfusions
was 6.4% for Activase-treated patients compared to 3.8% for placebo (p=0.19, using
Mantel-Haenszel Chi-Square).
Fibrin which is part of the hemostatic plug formed at needle puncture sites will be lysed
during Activase therapy. Therefore, Activase therapy requires careful attention to potential
bleeding sites, e.g., catheter insertion sites, and arterial puncture sites.

Allergic Reactions
Allergic-type reactions, e.g., anaphylactoid reaction, laryngeal edema, orolingual angioedema,
rash, and urticaria have been reported. A cause and effect relationship to Activase therapy has
not been established. When such reactions occur, they usually respond to conventional therapy.
There have been post-marketing reports of orolingual angioedema associated with the use of
Activase. Most reports were of patients treated for acute ischemic stroke, some reports were
of patients treated for acute myocardial infarctions (see PRECAUTIONS: General). Many of
these patients received concomitant angiotensin-converting enzyme inhibitors (see PRECAUTIONS: Drug Interactions). Most cases resolved with prompt treatment; there have been rare
fatalities as a result of upper airway hemorrhage from intubation trauma.

Other Adverse Reactions
The following adverse reactions have been reported among patients receiving Activase in
clinical trials and in post-marketing experience. These reactions are frequent sequelae of the
underlying disease and the effect of Activase on the incidence of these events is unknown.
Use in Acute Myocardial Infarction: Arrhythmias, AV block, cardiogenic shock, heart
failure, cardiac arrest, recurrent ischemia, myocardial reinfarction, myocardial rupture,
electromechanical dissociation, pericardial effusion, pericarditis, mitral regurgitation,
cardiac tamponade, thromboembolism, pulmonary edema. These events may be life
threatening and may lead to death. Nausea and/or vomiting, hypotension and fever have
also been reported.
Use in Pulmonary Embolism: Pulmonary reembolization, pulmonary edema, pleural effusion,
thromboembolism, hypotension. These events may be life threatening and may lead to
death. Fever has also been reported.
Use in Acute Ischemic Stroke: Cerebral edema, cerebral herniation, seizure, new ischemic
stroke. These events may be life threatening and may lead to death.

DOSAGE AND ADMINISTRATION
Activase is for intravenous administration only. Extravasation of Activase infusion can cause
ecchymosis and/or inflammation. Management consists of terminating the infusion at that
IV site and application of local therapy.

Acute Myocardial Infarction
Administer Activase as soon as possible after the onset of symptoms.
There are two Activase dose regimens for use in the management of acute myocardial
infarction; controlled studies to compare clinical outcomes with these regimens have not
been conducted.
A DOSE OF 150 mg OF ACTIVASE SHOULD NOT BE USED FOR THE TREATMENT OF ACUTE
MYOCARDIAL INFARCTION BECAUSE IT HAS BEEN ASSOCIATED WITH AN INCREASE IN
INTRACRANIAL BLEEDING.

Accelerated Infusion
The recommended total dose is based upon patient weight, not to exceed 100 mg.
For patients weighing > 67 kg, the recommended dose administered is 100 mg as a 15 mg
intravenous bolus, followed by 50 mg infused over the next 30 minutes, and then 35 mg
infused over the next 60 minutes.
For patients weighing ≤ 67 kg, the recommended dose is administered as a 15 mg intravenous
bolus, followed by 0.75 mg/kg infused over the next 30 minutes not to exceed 50 mg, and
then 0.50 mg/kg over the next 60 minutes not to exceed 35 mg.
The safety and efficacy of this accelerated infusion of Alteplase regimen has only been
investigated with concomitant administration of heparin and aspirin as described in
CLINICAL PHARMACOLOGY.
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a. The bolus dose may be prepared in one of the following ways:
1. By removing 15 mL from the vial of reconstituted (1 mg/mL) Activase using a syringe
and needle. If this method is used with the 50 mg vials, the syringe should not be
primed with air and the needle should be inserted into the Activase vial stopper. If the
100 mg vial is used, the needle should be inserted away from the puncture mark
made by the transfer device.
2. By removing 15 mL from a port (second injection site) on the infusion line after the
infusion set is primed.
3. By programming an infusion pump to deliver a 15 mL (1 mg/mL) bolus at the initiation
of the infusion.
b. The remainder of the Activase dose may be administered as follows:
50 mg vials—administer using either a polyvinyl chloride bag or glass vial and infusion set.
100 mg vial—insert the spike end of an infusion set through the same puncture
site created by the transfer device in the stopper of the vial of reconstituted
Activase. Hang the Activase vial from the plastic molded capping attached to the
bottom of the vial.

100 mg Vial
Reconstitution should be carried out using the transfer device provided, adding the contents
of the accompanying 100 mL vial of Sterile Water for Injection, USP, to the contents of the
100 mg vial of Activase powder. Slight foaming upon reconstitution is not unusual; standing
undisturbed for several minutes is usually sufficient to allow dissipation of any large bubbles.
Please refer to the accompanying Instructions for Reconstitution and Administration. 100 mg
VIALS DO NOT CONTAIN VACUUM.
100 mg VIAL RECONSTITUTION
1. Use aseptic technique throughout.
2. Remove the protective flip-caps from one vial of Activase and one vial of Sterile Water
for Injection, USP (SWFI).
3. Open the package containing the transfer device by peeling the paper label off the package.
4. Remove the protective cap from one end of the transfer device and keeping the vial of SWFI
upright, insert the piercing pin vertically into the center of the stopper of the vial of SWFI.
5. Remove the protective cap from the other end of the transfer device. DO NOT INVERT
THE VIAL OF SWFI.
6. Holding the vial of Activase upside-down, position it so that the center of the stopper is
directly over the exposed piercing pin of the transfer device.
7. Push the vial of Activase down so that the piercing pin is inserted through the center of
the Activase vial stopper.
8. Invert the two vials so that the vial of Activase is on the bottom (upright) and the vial of
SWFI is upside-down, allowing the SWFI to flow down through the transfer device. Allow
the entire contents of the vial of SWFI to flow into the Activase vial (approximately 0.5 cc
of SWFI will remain in the diluent vial). Approximately 2 minutes are required for this procedure.
9. Remove the transfer device and the empty SWFI vial from the Activase vial. Safely discard
both the transfer device and the empty diluent vial according to institutional procedures.
10. Swirl gently to dissolve the Activase powder. DO NOT SHAKE.
No other medication should be added to infusion solutions containing Activase.
Any unused infusion solution should be discarded.

3-Hour Infusion
The recommended dose is 100 mg administered as 60 mg in the first hour (of which 6 to
10 mg is administered as a bolus), 20 mg over the second hour, and 20 mg over the third
hour. For smaller patients (< 65 kg), a dose of 1.25 mg/kg administered over 3 hours, as
described above, may be used.15
Although the value of the use of anticoagulants during and following administration of
Activase has not been fully studied, heparin has been administered concomitantly for 24
hours or longer in more than 90% of patients.
Aspirin and/or dipyridamole have been given to patients receiving Alteplase during and/or
following heparin treatment.
a. The bolus dose may be prepared in one of the following ways:
1. By removing 6 to 10 mL from the vial of reconstituted (1 mg/mL) Activase using a
syringe and needle. If this method is used with the 50 mg vials, the syringe should
not be primed with air and the needle should be inserted into the Activase vial stopper.
If the 100 mg vial is used, the needle should be inserted away from the puncture
mark made by the transfer device.
2. By removing 6 to 10 mL from a port (second injection site) on the infusion line after
the infusion set is primed.
3. By programming an infusion pump to deliver a 6 to 10 mL (1 mg/mL) bolus at the
initiation of the infusion.
b. The remainder of the Activase dose may be administered as follows:
50 mg vials—administer using either a polyvinyl chloride bag or glass vial and infusion set.
100 mg vial—insert the spike end of an infusion set through the same puncture site
created by the transfer device in the stopper of the vial of reconstituted Activase. Hang
the Activase vial from the plastic molded capping attached to the bottom of the vial.

Acute Ischemic Stroke
THE TOTAL DOSE FOR TREATMENT OF ACUTE ISCHEMIC STROKE SHOULD NOT EXCEED 90 mg.
The recommended dose is 0.9 mg/kg (not to exceed 90 mg total dose) infused over
60 minutes with 10% of the total dose administered as an initial intravenous bolus over 1 minute.
The safety and efficacy of this regimen with concomitant administration of heparin and
aspirin during the first 24 hours after symptom onset has not been investigated.
a. The bolus dose may be prepared in one of the following ways:
1. By removing the appropriate volume from the vial of reconstituted (1 mg/mL)
Activase using a syringe and needle. If this method is used with the 50 mg vials, the
syringe should not be primed with air and the needle should be inserted into the
Activase vial stopper. If the 100 mg vial is used, the needle should be inserted away
from the puncture mark made by the transfer device.
2. By removing the appropriate volume from a port (second injection site) on the infusion
line after the infusion set is primed.
3. By programming an infusion pump to deliver the appropriate volume as a bolus at the
initiation of the infusion.
b. The remainder of the Activase dose may be administered as follows:
50 mg vials—administer using either a polyvinyl chloride bag or glass vial and infusion set.
100 mg vial—remove from the vial any quantity of drug in excess of that specified for
patient treatment. Insert the spike end of an infusion set through the same puncture site
created by the transfer device in the stopper of the vial of reconstituted Activase. Hang
the Activase vial from the plastic molded capping attached to the bottom of the vial.

Pulmonary Embolism
The recommended dose is 100 mg administered by intravenous infusion over 2 hours.
Heparin therapy should be instituted or reinstituted near the end of or immediately following the Activase infusion when the partial thromboplastin time or thrombin time returns to
twice normal or less.
The Activase dose may be administered as follows:
50 mg vials—administer using either a polyvinyl chloride bag or glass vial and infusion set.
100 mg vial—insert the spike end of an infusion set through the same puncture site
created by the transfer device in the stopper of the vial of reconstituted Activase. Hang
the Activase vial from the plastic molded capping attached to the bottom of the vial.

Reconstitution and Dilution
Activase should be reconstituted by aseptically adding the appropriate volume of the
accompanying Sterile Water for Injection, USP, to the vial. It is important that Activase
be reconstituted only with Sterile Water for Injection, USP, without preservatives. Do not
use Bacteriostatic Water for Injection, USP. The reconstituted preparation results in a
colorless to pale yellow transparent solution containing Activase 1mg/mL at approximately
pH 7.3. The osmolality of this solution is approximately 215 mOsm/kg.
Because Activase contains no antibacterial preservatives, it should be reconstituted
immediately before use. The solution may be used for intravenous administration within
8 hours following reconstitution when stored between 2–30˚C (36–86˚F). Before further
dilution or administration, the product should be visually inspected for particulate matter
and discoloration prior to administration whenever solution and container permit.
Activase may be administered as reconstituted at 1 mg/mL. As an alternative, the reconstituted solution may be diluted further immediately before administration in an equal
volume of 0.9% Sodium Chloride Injection, USP, or 5% Dextrose Injection, USP, to yield
a concentration of 0.5 mg/mL. Either polyvinyl chloride bags or glass vials are acceptable.
Activase is stable for up to 8 hours in these solutions at room temperature. Exposure
to light has no effect on the stability of these solutions. Excessive agitation during dilution
should be avoided; mixing should be accomplished with gentle swirling and/or slow
inversion. Do not use other infusion solutions, e.g., Sterile Water for Injection, USP, or
preservative-containing solutions for further dilution.
50 mg Vials
Reconstitution should be carried out using a large bore needle (e.g., 18 gauge) and a
syringe, directing the stream of Sterile Water for Injection, USP, into the lyophilized cake.
DO NOT USE IF VACUUM IS NOT PRESENT. Slight foaming upon reconstitution is not
unusual; standing undisturbed for several minutes is usually sufficient to allow dissipation
of any large bubbles.
No other medication should be added to infusion solutions containing Activase.
Any unused infusion solution should be discarded.

HOW SUPPLIED
Activase® (Alteplase, recombinant) is supplied as a sterile, lyophilized powder in 50 mg
vials containing vacuum and in 100 mg vials without vacuum.
Each 50 mg Activase vial (29 million IU) is packaged with diluent for reconstitution
(50 mL Sterile Water for Injection, USP): NDC 50242-044-13.
Each 100 mg Activase vial (58 million IU) is packaged with diluent for reconstitution
(100 mL Sterile Water for Injection, USP), and one transfer device: NDC 50242-085-27.

Storage
Store lyophilized Activase at controlled room temperature not to exceed 30˚C (86˚F),
or under refrigeration (2–8˚C/36–46˚F). Protect the lyophilized material during extended
storage from excessive exposure to light.
Do not use beyond the expiration date stamped on the vial.
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Stability and Storage
Store lyophilized Cathﬂo Activase at refrigerated temperature (2−8°C/
36−46°F). Do not use beyond the expiration date on the vial. Protect the lyophilized material during extended storage from excessive exposure to light.

HOW SUPPLIED

Powder for reconstitution for use in central venous access devices

Cathﬂo Activase is supplied as a sterile, lyophilized powder in 2 mg vials.

DESCRIPTION

Each Cathﬂo® Activase® carton contains one 2 mg vial of Cathﬂo® Activase®
(Alteplase): NDC 50242-041-64.

Cathﬂo® Activase® (Alteplase) is a tissue plasminogen activator (t-PA) produced by recombinant DNA technology. It is a sterile, puriﬁed glycoprotein
of 527 amino acids. It is synthesized using the complementary DNA (cDNA)
for natural human tissue-type plasminogen activator (t-PA) obtained from an
established human cell line. The manufacturing process involves secretion of
the enzyme Alteplase into the culture medium by an established mammalian
cell line (Chinese hamster ovary cells) into which the cDNA for Alteplase has
been genetically inserted. Fermentation is carried out in a nutrient medium
containing the antibiotic gentamicin sulfate, 100 mg/L. The presence of the
antibiotic is not detectable in the ﬁnal product.

Each NOVAPLUS™ Cathﬂo® Activase® carton contains one 2 mg vial of
NOVAPLUS™ Cathﬂo® Activase® (Alteplase): NDC 50242-041-65.
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Cathﬂo Activase is a sterile, white to pale yellow, lyophilized powder for intracatheter instillation for restoration of function to central venous access devices
following reconstitution with Sterile Water for Injection, USP.
Each vial of Cathﬂo Activase contains 2.2 mg of Alteplase (which includes a
10% overﬁll), 77 mg of L-arginine, 0.2 mg of polysorbate 80, and phosphoric
acid for pH adjustment. Each reconstituted vial will deliver 2 mg of Cathﬂo
Activase, at a pH of approximately 7.3.

CLINICAL PHARMACOLOGY
Alteplase is an enzyme (serine protease) that has the property of ﬁbrinenhanced conversion of plasminogen to plasmin. It produces limited conversion of plasminogen in the absence of ﬁbrin. Alteplase binds to ﬁbrin in
a thrombus and converts the entrapped plasminogen to plasmin, thereby
initiating local ﬁbrinolysis.1
In patients with acute myocardial infarction administered 100 mg of Activase
as an accelerated intravenous infusion over 90 minutes, plasma clearance
occurred with an initial half-life of less than 5 minutes and a terminal half-life
of 72 minutes. Clearance is mediated primarily by the liver.2
When Cathﬂo Activase is administered for restoration of function to central
venous access devices according to the instructions in DOSAGE AND ADMINISTRATION, circulating plasma levels of Alteplase are not expected to reach
pharmacologic concentrations. If a 2 mg dose of Alteplase were administered
by bolus injection directly into the systemic circulation (rather than instilled
into the catheter), the concentration of circulating Alteplase would be
expected to return to endogenous circulating levels of 5−10 ng/mL within
30 minutes.1

CLINICAL STUDIES
Three clinical studies were performed in patients with improperly functioning
central venous access devices (CVADs).
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A placebo-controlled, double-blind, randomized trial (Trial 1) and a larger
open-label trial (Trial 2) investigated the use of Alteplase in predominately
adult patients who had an indwelling CVAD for administration of chemotherapy, total parenteral nutrition, or long-term administration of antibiotics
or other medications. Both studies enrolled patients whose catheters were
not functioning (deﬁned as the inability to withdraw at least 3 mL of blood
from the device) but had the ability to instill the necessary volume of study
drug. Patients with hemodialysis catheters or a known mechanical occlusion
were excluded from both studies. Also excluded were patients considered at
high risk for bleeding or embolization (see PRECAUTIONS, Bleeding), as well
as patients who were younger than 2 years old or weighed less than 10 kg.
Restoration of function was assessed by successful withdrawal of 3 mL of
blood and infusion of 5 mL of saline through the catheter.

Trial 1 tested the efﬁcacy of a 2 mg/2 mL Alteplase dose in restoring function
to occluded catheters in 150 patients with catheter occlusion up to 24 hours
in duration. Patients were randomized to receive either Alteplase or placebo
instilled into the lumen of the catheter, and catheter function was assessed at
120 minutes. Restoration of function was assessed by successful withdrawal
of 3 mL of blood and infusion of 5 mL of saline through the catheter. All
patients whose catheters did not meet these criteria were then administered
Alteplase, until function was restored or each patient had received up to two
active doses. After the initial dose of study agent, 51 (67%) of 76 patients
randomized to Alteplase and 12 (16%) of 74 patients randomized to placebo had catheter function restored. This resulted in a treatment-associated
difference of 51% (95% CI is 37% to 64%). A total of 112 (88%) of 127
Alteplase-treated patients had restored function after up to two doses.
Trial 2 was an open-label, single arm trial in 995 patients with catheter
dysfunction and included patients with occlusions present for any duration.
Patients were treated with Alteplase with up to two doses of 2 mg/2 mL (less
for children who weighed less than 30 kg, see DOSAGE AND ADMINISTRATION) instilled into the lumen of the catheter. Assessment for restoration of
function was made at 30 minutes after each instillation. If function was not
restored, catheter function was re-assessed at 120 minutes. Thirty minutes
after instillation of the ﬁrst dose, 516 (52%) of 995 patients had restored
catheter function. One hundred twenty minutes after the instillation of the ﬁrst
dose, 747 (75%) of 995 patients had restored catheter function. If function
was not restored after the ﬁrst dose, a second dose was administered. Two
hundred nine patients received a second dose. Thirty minutes after instillation
of the second dose, 70 (33%) of 209 patients had restored catheter function. One hundred twenty minutes after the instillation of the second dose, 97
(46%) of 209 patients had restored catheter function. A total of 844 (85%)
of 995 patients had function restored after up to 2 doses.
Across Trials 1 and 2, 796 (68%) of 1043 patients with occlusions present
for less than 14 days had restored function after one dose, and 902 (88%)
had function restored after up to two doses. Of 53 patients with occlusions
present for longer than 14 days, 30 (57%) patients had function restored
after a single dose, and a total of 38 patients (72%) had restored function
after up to two doses.
Three hundred forty-six patients who had successful treatment outcome were
evaluated at 30 days after treatment. The incidence of recurrent catheter dysfunction within this period was 26%.
Trial 3 was an open-label, single-arm trial in 310 patients between the ages
of 2 weeks and 17 years. All patients had catheter dysfunction deﬁned as
the inability to withdraw blood (at least 3 mL for patients ≥10 kg or at least
1 mL for patients <10 kg). Catheter dysfunction could be present for any
duration. The indwelling CVADs (single-, double-, and triple-lumen, and
implanted ports) were used for administration of chemotherapy, blood
products or ﬂuid replacement, total parenteral nutrition, antibiotics, or other
medications. Patients with hemodialysis catheters or known mechanical
occlusions were excluded from the study, as were patients considered at high
risk for bleeding or embolization. Patients were treated with up to two doses
of Cathﬂo Activase instilled into the catheter lumen. For patients weighing
≥30 kg, the dose was 2 mg in 2 mL. For patients weighing <30 kg, the dose
was 110% of the estimated internal lumen volume, not to exceed 2 mg in 2 mL.
Restoration of function was assessed at 30 and 120 minutes (if required)
after administration of each dose. Restoration of function was deﬁned as the
ability to withdraw ﬂuid (3 mL in patients ≥10 kg; 1 mL in patients <10 kg)
and infuse saline (5 mL in patients ≥10 kg; 3 mL in patients <10 kg).
The overall rate of catheter function restoration of 83% (257 of 310) was
similar to that observed in Trial 2, as were the rates of function restoration at
the intermediate assessments.
The three trials had similar rates of catheter function restoration among the
catheter types studied (single-, double-, and triple-lumen, and implanted
ports). No gender differences were observed in the rate of catheter function
restoration. Results were similar across all age subgroups.
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INDICATIONS AND USAGE

Drug Interactions
The interaction of Cathﬂo Activase with other drugs has not been formally
studied. Concomitant use of drugs affecting coagulation and/or platelet function has not been studied.

In the Cathﬂo Activase Trials 1 and 2, only limited, focused types of serious
adverse events were recorded, including death, major hemorrhage, intracranial
hemorrhage, pulmonary or arterial emboli, and other serious adverse events
not thought to be attributed to underlying disease or concurrent illness.
Major hemorrhage was deﬁned as severe blood loss (>5 mL/kg), blood loss
requiring transfusion, or blood loss causing hypotension. Non-serious adverse
events and serious events thought to be due to underlying disease or concurrent illness were not recorded. Patients were observed for serious adverse
events until catheter function was deemed to be restored or for a maximum
of 4 or 6 hours depending on study. For most patients the observation period
was 30 minutes to 2 hours. Spontaneously reported deaths and serious
adverse events that were not thought to be related to the patient’s underlying
disease were also recorded during the 30 days following treatment.

DOSAGE AND ADMINISTRATION

Cathﬂo® Activase® (Alteplase) is indicated for the restoration of function to
central venous access devices as assessed by the ability to withdraw blood.

CONTRAINDICATIONS
Cathﬂo Activase should not be administered to patients with known hypersensitivity to Alteplase or any component of the formulation (see DESCRIPTION).

WARNINGS
None.

PRECAUTIONS
General
Catheter dysfunction may be caused by a variety of conditions other than
thrombus formation, such as catheter malposition, mechanical failure,
constriction by a suture, and lipid deposits or drug precipitates within the
catheter lumen. These types of conditions should be considered before treatment with Cathﬂo Activase.
Because of the risk of damage to the vascular wall or collapse of soft-walled
catheters, vigorous suction should not be applied during attempts to determine catheter occlusion.
Excessive pressure should be avoided when Cathﬂo Activase is instilled into
the catheter. Such force could cause rupture of the catheter or expulsion of
the clot into the circulation.
Bleeding
The most frequent adverse reaction associated with all thrombolytics in all
approved indications is bleeding.3,4 Cathﬂo Activase has not been studied
in patients known to be at risk for bleeding events that may be associated
with the use of thrombolytics. Caution should be exercised with patients who
have active internal bleeding or who have had any of the following within
48 hours: surgery, obstetrical delivery, percutaneous biopsy of viscera or deep
tissues, or puncture of non-compressible vessels. In addition, caution should
be exercised with patients who have thrombocytopenia, other hemostatic
defects (including those secondary to severe hepatic or renal disease), or
any condition for which bleeding constitutes a signiﬁcant hazard or would
be particularly difﬁcult to manage because of its location, or who are at high
risk for embolic complications (e.g., venous thrombosis in the region of the
catheter). Death and permanent disability have been reported in patients who
have experienced stroke and other serious bleeding episodes when receiving
pharmacologic doses of a thrombolytic.
Should serious bleeding in a critical location (e.g., intracranial, gastrointestinal, retroperitoneal, pericardial) occur, treatment with Cathﬂo Activase should
be stopped and the drug should be withdrawn from the catheter.
Infections
Cathﬂo Activase should be used with caution in the presence of known or
suspected infection in the catheter. Using Cathﬂo Activase in patients with
infected catheters may release a localized infection into the systemic circulation (see ADVERSE REACTIONS). As with all catheterization procedures, care
should be used to maintain aseptic technique.
Re-Administration
In clinical trials, patients received up to two 2 mg/2 mL doses (4 mg total)
of Alteplase. Additional re-administration of Cathﬂo Activase has not been
studied. Antibody formation in patients receiving one or more doses of Cathﬂo
Activase for restoration of function to CVADs has not been studied.

Drug/Laboratory Test Interactions
Potential interactions between Cathﬂo Activase and laboratory tests have not
been studied.
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies in animals have not been performed to evaluate the carcinogenic potential or the effect on fertility. Short-term studies that evaluated
tumorigenicity of Alteplase and effect on tumor metastases were negative in
rodents. Studies to determine mutagenicity (Ames test) and chromosomal
aberration assays in human lymphocytes were negative at all concentrations
tested. Cytotoxicity, as reﬂected by a decrease in mitotic index, was evidenced only after prolonged exposure at high concentrations exceeding those
expected to be achieved with Cathﬂo Activase.
Pregnancy (Category C)
Alteplase has been shown to have an embryocidal effect due to an increased
postimplantation loss rate in rabbits when administered intravenously at
doses approximately 100 times (3 mg/kg) the human dose for restoration
of function to occluded CVADs. No maternal or fetal toxicity was evident at
33 times (1 mg/kg) the human dose for restoration of function to occluded
CVADs in pregnant rats and rabbits dosed during the period of organogenesis.
There are no adequate and well-controlled studies in pregnant women. Cathﬂo
Activase should be used during pregnancy only if the potential beneﬁt justiﬁes the potential risk to the fetus.
Nursing Mothers
It is not known whether Cathﬂo Activase is excreted in human milk. Because
many drugs are excreted in human milk, caution should be exercised when
Cathﬂo Activase is administered to a nursing woman.
Pediatric Use
A total of 432 subjects under age 17 have received Cathﬂo Activase in the
three trials. Rates of serious adverse events were similar in the pediatric and
adult patients, as were the rates of catheter function restoration.
Geriatric Use
In 312 patients enrolled who were age 65 years and over, no incidents of
intracranial hemorrhage (ICH), embolic events, or major bleeding events were
observed. One hundred three of these patients were age 75 years and over,
and 12 were age 85 years and over. The effect of Alteplase on common agerelated comorbidities has not been studied. In general, caution should be
used in geriatric patients with conditions known to increase the risk of bleeding (see PRECAUTIONS, Bleeding).

ADVERSE REACTIONS
In the clinical trials, the most serious adverse events reported after treatment
were sepsis (see PRECAUTIONS, Infections), gastrointestinal bleeding, and
venous thrombosis.
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reﬂect the
rates observed in practice.
Trials 1 and 2
The data described for Trials 1 and 2 reﬂect exposure to Cathﬂo Activase in
1122 patients, of whom 880 received a single dose and 242 received two
sequential doses of Cathﬂo Activase.

Cathﬂo® Activase® (Alteplase) is for instillation into the dysfunctional catheter at a concentration of 1 mg/mL.

• Patients weighing ≥30 kg:

2 mg in 2 mL

• Patients weighing <30 kg:

110% of the internal lumen volume of the
catheter, not to exceed 2 mg in 2 mL

If catheter function is not restored at 120 minutes after 1 dose of Cathﬂo
Activase, a second dose may be instilled (see Instructions for Administration).
There is no efﬁcacy or safety information on dosing in excess of 2 mg per
dose for this indication. Studies have not been performed with administration
of total doses greater than 4 mg (two 2-mg doses).

Four catheter-related sepsis events occurred from 15 minutes to 1 day after
treatment with Alteplase, and a ﬁfth sepsis event occurred on Day 3 after
Alteplase treatment. All 5 patients had positive catheter or peripheral blood
cultures within 24 hours after symptom onset.

Instructions for Administration

Three patients had a major hemorrhage from a gastrointestinal source from
2 to 3 days after Alteplase treatment. One case of injection site hemorrhage
was observed at 4 hours after treatment in a patient with pre-existing thrombocytopenia. These events may have been related to underlying disease
and treatments for malignancy, but a contribution to occurrence of the
events from Alteplase cannot be ruled out. There were no reports of intracranial hemorrhage.

1. Aseptically withdraw 2.2 mL of Sterile Water for Injection, USP (diluent is
not provided). Do not use Bacteriostatic Water for Injection.

Three cases of subclavian and upper extremity deep venous thrombosis were
reported 3 to 7 days after treatment. These events may have been related to
underlying disease or to the long-term presence of an indwelling catheter, but
a contribution to occurrence of the events from Alteplase treatment cannot be
ruled out. There were no reports of pulmonary emboli.
There were no gender-related differences observed in the rates of adverse
reactions. Adverse reactions proﬁles were similar across all age subgroups.
Trial 3
In Trial 3 all serious adverse events were recorded with a speciﬁc interest
in intracranial hemorrhage, major hemorrhage, thrombosis, embolic events,
sepsis and catheter related complications. Major hemorrhage was deﬁned as
severe blood loss (>5 mL/kg), blood loss requiring transfusion, or blood loss
causing hypotension. Non-serious adverse events were not recorded. Patients
were observed until catheter function was deemed to be restored or for a
maximum of 4 hours after the ﬁrst dose. Additionally, serious adverse events
were elicited from patients at 48 hours (up to 96 hours) following completion
of treatment.
No pediatric patients in Trial 3 experienced an intracranial hemorrhage, major
hemorrhage, thrombosis, or an embolic event.
Three cases of sepsis occurred 2 to 44 hours after treatment with Cathﬂo
Activase. All of these patients had evidence of infection prior to administration of Cathﬂo Activase. An additional patient developed fever and lethargy
within one day of Cathﬂo Activase administration, which required outpatient
intravenous antibiotics. In one subject, the lumen of the catheter, placed
2 years previously, ruptured with infusion of the study drug.
There were no gender-related differences observed in the rates of adverse
reactions. Adverse reactions proﬁles were similar across all age groups.
Allergic Reactions
No allergic-type reactions were observed in the trials in patients treated with
Alteplase. If an anaphylactic reaction occurs, appropriate therapy should be
administered.

Preparation of Solution
Reconstitute Cathﬂo Activase to a ﬁnal concentration of 1 mg/mL:

2. Inject the 2.2 mL of Sterile Water for Injection, USP, into the Cathﬂo Activase
vial, directing the diluent stream into the powder. Slight foaming is not
unusual; let the vial stand undisturbed to allow large bubbles to dissipate.
3. Mix by gently swirling until the contents are completely dissolved. Complete
dissolution should occur within 3 minutes. DO NOT SHAKE. The reconstituted preparation results in a colorless to pale yellow transparent solution
containing 1 mg/mL Cathﬂo Activase at a pH of approximately 7.3.
4. Cathﬂo Activase contains no antibacterial preservatives and should be
reconstituted immediately before use. The solution may be used for intracatheter instillation within 8 hours following reconstitution when stored at
2−30°C (36−86°F).
No other medication should be added to solutions containing
Cathﬂo Activase.

Instillation of Solution into the Catheter
1. Inspect the product prior to administration for foreign matter and discoloration.
2. Withdraw 2 mL (2 mg) of solution from the reconstituted vial.
3. Instill the appropriate dose of Cathﬂo Activase (see DOSAGE AND ADMINISTRATION) into the occluded catheter.
4. After 30 minutes of dwell time, assess catheter function by attempting to
aspirate blood. If the catheter is functional, go to Step 7. If the catheter is
not functional, go to Step 5.
5. After 120 minutes of dwell time, assess catheter function by attempting
to aspirate blood and catheter contents. If the catheter is functional, go to
Step 7. If the catheter is not functional, go to Step 6.
6. If catheter function is not restored after one dose of Cathﬂo Activase, a
second dose of equal amount may be instilled. Repeat the procedure
beginning with Step 1 under Preparation of Solution.
7. If catheter function has been restored, aspirate 4–5 mL of blood in patients
≥10 kg or 3 mL in patients <10 kg to remove Cathﬂo Activase and residual
clot, and gently irrigate the catheter with 0.9% Sodium Chloride, USP.
Any unused solution should be discarded.
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INDICATIONS AND USAGE

Drug Interactions
The interaction of Cathﬂo Activase with other drugs has not been formally
studied. Concomitant use of drugs affecting coagulation and/or platelet function has not been studied.

In the Cathﬂo Activase Trials 1 and 2, only limited, focused types of serious
adverse events were recorded, including death, major hemorrhage, intracranial
hemorrhage, pulmonary or arterial emboli, and other serious adverse events
not thought to be attributed to underlying disease or concurrent illness.
Major hemorrhage was deﬁned as severe blood loss (>5 mL/kg), blood loss
requiring transfusion, or blood loss causing hypotension. Non-serious adverse
events and serious events thought to be due to underlying disease or concurrent illness were not recorded. Patients were observed for serious adverse
events until catheter function was deemed to be restored or for a maximum
of 4 or 6 hours depending on study. For most patients the observation period
was 30 minutes to 2 hours. Spontaneously reported deaths and serious
adverse events that were not thought to be related to the patient’s underlying
disease were also recorded during the 30 days following treatment.

DOSAGE AND ADMINISTRATION

Cathﬂo® Activase® (Alteplase) is indicated for the restoration of function to
central venous access devices as assessed by the ability to withdraw blood.

CONTRAINDICATIONS
Cathﬂo Activase should not be administered to patients with known hypersensitivity to Alteplase or any component of the formulation (see DESCRIPTION).

WARNINGS
None.

PRECAUTIONS
General
Catheter dysfunction may be caused by a variety of conditions other than
thrombus formation, such as catheter malposition, mechanical failure,
constriction by a suture, and lipid deposits or drug precipitates within the
catheter lumen. These types of conditions should be considered before treatment with Cathﬂo Activase.
Because of the risk of damage to the vascular wall or collapse of soft-walled
catheters, vigorous suction should not be applied during attempts to determine catheter occlusion.
Excessive pressure should be avoided when Cathﬂo Activase is instilled into
the catheter. Such force could cause rupture of the catheter or expulsion of
the clot into the circulation.
Bleeding
The most frequent adverse reaction associated with all thrombolytics in all
approved indications is bleeding.3,4 Cathﬂo Activase has not been studied
in patients known to be at risk for bleeding events that may be associated
with the use of thrombolytics. Caution should be exercised with patients who
have active internal bleeding or who have had any of the following within
48 hours: surgery, obstetrical delivery, percutaneous biopsy of viscera or deep
tissues, or puncture of non-compressible vessels. In addition, caution should
be exercised with patients who have thrombocytopenia, other hemostatic
defects (including those secondary to severe hepatic or renal disease), or
any condition for which bleeding constitutes a signiﬁcant hazard or would
be particularly difﬁcult to manage because of its location, or who are at high
risk for embolic complications (e.g., venous thrombosis in the region of the
catheter). Death and permanent disability have been reported in patients who
have experienced stroke and other serious bleeding episodes when receiving
pharmacologic doses of a thrombolytic.
Should serious bleeding in a critical location (e.g., intracranial, gastrointestinal, retroperitoneal, pericardial) occur, treatment with Cathﬂo Activase should
be stopped and the drug should be withdrawn from the catheter.
Infections
Cathﬂo Activase should be used with caution in the presence of known or
suspected infection in the catheter. Using Cathﬂo Activase in patients with
infected catheters may release a localized infection into the systemic circulation (see ADVERSE REACTIONS). As with all catheterization procedures, care
should be used to maintain aseptic technique.
Re-Administration
In clinical trials, patients received up to two 2 mg/2 mL doses (4 mg total)
of Alteplase. Additional re-administration of Cathﬂo Activase has not been
studied. Antibody formation in patients receiving one or more doses of Cathﬂo
Activase for restoration of function to CVADs has not been studied.

Drug/Laboratory Test Interactions
Potential interactions between Cathﬂo Activase and laboratory tests have not
been studied.
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies in animals have not been performed to evaluate the carcinogenic potential or the effect on fertility. Short-term studies that evaluated
tumorigenicity of Alteplase and effect on tumor metastases were negative in
rodents. Studies to determine mutagenicity (Ames test) and chromosomal
aberration assays in human lymphocytes were negative at all concentrations
tested. Cytotoxicity, as reﬂected by a decrease in mitotic index, was evidenced only after prolonged exposure at high concentrations exceeding those
expected to be achieved with Cathﬂo Activase.
Pregnancy (Category C)
Alteplase has been shown to have an embryocidal effect due to an increased
postimplantation loss rate in rabbits when administered intravenously at
doses approximately 100 times (3 mg/kg) the human dose for restoration
of function to occluded CVADs. No maternal or fetal toxicity was evident at
33 times (1 mg/kg) the human dose for restoration of function to occluded
CVADs in pregnant rats and rabbits dosed during the period of organogenesis.
There are no adequate and well-controlled studies in pregnant women. Cathﬂo
Activase should be used during pregnancy only if the potential beneﬁt justiﬁes the potential risk to the fetus.
Nursing Mothers
It is not known whether Cathﬂo Activase is excreted in human milk. Because
many drugs are excreted in human milk, caution should be exercised when
Cathﬂo Activase is administered to a nursing woman.
Pediatric Use
A total of 432 subjects under age 17 have received Cathﬂo Activase in the
three trials. Rates of serious adverse events were similar in the pediatric and
adult patients, as were the rates of catheter function restoration.
Geriatric Use
In 312 patients enrolled who were age 65 years and over, no incidents of
intracranial hemorrhage (ICH), embolic events, or major bleeding events were
observed. One hundred three of these patients were age 75 years and over,
and 12 were age 85 years and over. The effect of Alteplase on common agerelated comorbidities has not been studied. In general, caution should be
used in geriatric patients with conditions known to increase the risk of bleeding (see PRECAUTIONS, Bleeding).

ADVERSE REACTIONS
In the clinical trials, the most serious adverse events reported after treatment
were sepsis (see PRECAUTIONS, Infections), gastrointestinal bleeding, and
venous thrombosis.
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reﬂect the
rates observed in practice.
Trials 1 and 2
The data described for Trials 1 and 2 reﬂect exposure to Cathﬂo Activase in
1122 patients, of whom 880 received a single dose and 242 received two
sequential doses of Cathﬂo Activase.

Cathﬂo® Activase® (Alteplase) is for instillation into the dysfunctional catheter at a concentration of 1 mg/mL.

• Patients weighing ≥30 kg:

2 mg in 2 mL

• Patients weighing <30 kg:

110% of the internal lumen volume of the
catheter, not to exceed 2 mg in 2 mL

If catheter function is not restored at 120 minutes after 1 dose of Cathﬂo
Activase, a second dose may be instilled (see Instructions for Administration).
There is no efﬁcacy or safety information on dosing in excess of 2 mg per
dose for this indication. Studies have not been performed with administration
of total doses greater than 4 mg (two 2-mg doses).

Four catheter-related sepsis events occurred from 15 minutes to 1 day after
treatment with Alteplase, and a ﬁfth sepsis event occurred on Day 3 after
Alteplase treatment. All 5 patients had positive catheter or peripheral blood
cultures within 24 hours after symptom onset.

Instructions for Administration

Three patients had a major hemorrhage from a gastrointestinal source from
2 to 3 days after Alteplase treatment. One case of injection site hemorrhage
was observed at 4 hours after treatment in a patient with pre-existing thrombocytopenia. These events may have been related to underlying disease
and treatments for malignancy, but a contribution to occurrence of the
events from Alteplase cannot be ruled out. There were no reports of intracranial hemorrhage.

1. Aseptically withdraw 2.2 mL of Sterile Water for Injection, USP (diluent is
not provided). Do not use Bacteriostatic Water for Injection.

Three cases of subclavian and upper extremity deep venous thrombosis were
reported 3 to 7 days after treatment. These events may have been related to
underlying disease or to the long-term presence of an indwelling catheter, but
a contribution to occurrence of the events from Alteplase treatment cannot be
ruled out. There were no reports of pulmonary emboli.
There were no gender-related differences observed in the rates of adverse
reactions. Adverse reactions proﬁles were similar across all age subgroups.
Trial 3
In Trial 3 all serious adverse events were recorded with a speciﬁc interest
in intracranial hemorrhage, major hemorrhage, thrombosis, embolic events,
sepsis and catheter related complications. Major hemorrhage was deﬁned as
severe blood loss (>5 mL/kg), blood loss requiring transfusion, or blood loss
causing hypotension. Non-serious adverse events were not recorded. Patients
were observed until catheter function was deemed to be restored or for a
maximum of 4 hours after the ﬁrst dose. Additionally, serious adverse events
were elicited from patients at 48 hours (up to 96 hours) following completion
of treatment.
No pediatric patients in Trial 3 experienced an intracranial hemorrhage, major
hemorrhage, thrombosis, or an embolic event.
Three cases of sepsis occurred 2 to 44 hours after treatment with Cathﬂo
Activase. All of these patients had evidence of infection prior to administration of Cathﬂo Activase. An additional patient developed fever and lethargy
within one day of Cathﬂo Activase administration, which required outpatient
intravenous antibiotics. In one subject, the lumen of the catheter, placed
2 years previously, ruptured with infusion of the study drug.
There were no gender-related differences observed in the rates of adverse
reactions. Adverse reactions proﬁles were similar across all age groups.
Allergic Reactions
No allergic-type reactions were observed in the trials in patients treated with
Alteplase. If an anaphylactic reaction occurs, appropriate therapy should be
administered.

Preparation of Solution
Reconstitute Cathﬂo Activase to a ﬁnal concentration of 1 mg/mL:

2. Inject the 2.2 mL of Sterile Water for Injection, USP, into the Cathﬂo Activase
vial, directing the diluent stream into the powder. Slight foaming is not
unusual; let the vial stand undisturbed to allow large bubbles to dissipate.
3. Mix by gently swirling until the contents are completely dissolved. Complete
dissolution should occur within 3 minutes. DO NOT SHAKE. The reconstituted preparation results in a colorless to pale yellow transparent solution
containing 1 mg/mL Cathﬂo Activase at a pH of approximately 7.3.
4. Cathﬂo Activase contains no antibacterial preservatives and should be
reconstituted immediately before use. The solution may be used for intracatheter instillation within 8 hours following reconstitution when stored at
2−30°C (36−86°F).
No other medication should be added to solutions containing
Cathﬂo Activase.

Instillation of Solution into the Catheter
1. Inspect the product prior to administration for foreign matter and discoloration.
2. Withdraw 2 mL (2 mg) of solution from the reconstituted vial.
3. Instill the appropriate dose of Cathﬂo Activase (see DOSAGE AND ADMINISTRATION) into the occluded catheter.
4. After 30 minutes of dwell time, assess catheter function by attempting to
aspirate blood. If the catheter is functional, go to Step 7. If the catheter is
not functional, go to Step 5.
5. After 120 minutes of dwell time, assess catheter function by attempting
to aspirate blood and catheter contents. If the catheter is functional, go to
Step 7. If the catheter is not functional, go to Step 6.
6. If catheter function is not restored after one dose of Cathﬂo Activase, a
second dose of equal amount may be instilled. Repeat the procedure
beginning with Step 1 under Preparation of Solution.
7. If catheter function has been restored, aspirate 4–5 mL of blood in patients
≥10 kg or 3 mL in patients <10 kg to remove Cathﬂo Activase and residual
clot, and gently irrigate the catheter with 0.9% Sodium Chloride, USP.
Any unused solution should be discarded.
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Stability and Storage
Store lyophilized Cathﬂo Activase at refrigerated temperature (2−8°C/
36−46°F). Do not use beyond the expiration date on the vial. Protect the lyophilized material during extended storage from excessive exposure to light.

HOW SUPPLIED

Powder for reconstitution for use in central venous access devices

Cathﬂo Activase is supplied as a sterile, lyophilized powder in 2 mg vials.

DESCRIPTION

Each Cathﬂo® Activase® carton contains one 2 mg vial of Cathﬂo® Activase®
(Alteplase): NDC 50242-041-64.

Cathﬂo® Activase® (Alteplase) is a tissue plasminogen activator (t-PA) produced by recombinant DNA technology. It is a sterile, puriﬁed glycoprotein
of 527 amino acids. It is synthesized using the complementary DNA (cDNA)
for natural human tissue-type plasminogen activator (t-PA) obtained from an
established human cell line. The manufacturing process involves secretion of
the enzyme Alteplase into the culture medium by an established mammalian
cell line (Chinese hamster ovary cells) into which the cDNA for Alteplase has
been genetically inserted. Fermentation is carried out in a nutrient medium
containing the antibiotic gentamicin sulfate, 100 mg/L. The presence of the
antibiotic is not detectable in the ﬁnal product.

Each NOVAPLUS™ Cathﬂo® Activase® carton contains one 2 mg vial of
NOVAPLUS™ Cathﬂo® Activase® (Alteplase): NDC 50242-041-65.
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Cathﬂo Activase is a sterile, white to pale yellow, lyophilized powder for intracatheter instillation for restoration of function to central venous access devices
following reconstitution with Sterile Water for Injection, USP.
Each vial of Cathﬂo Activase contains 2.2 mg of Alteplase (which includes a
10% overﬁll), 77 mg of L-arginine, 0.2 mg of polysorbate 80, and phosphoric
acid for pH adjustment. Each reconstituted vial will deliver 2 mg of Cathﬂo
Activase, at a pH of approximately 7.3.

CLINICAL PHARMACOLOGY
Alteplase is an enzyme (serine protease) that has the property of ﬁbrinenhanced conversion of plasminogen to plasmin. It produces limited conversion of plasminogen in the absence of ﬁbrin. Alteplase binds to ﬁbrin in
a thrombus and converts the entrapped plasminogen to plasmin, thereby
initiating local ﬁbrinolysis.1
In patients with acute myocardial infarction administered 100 mg of Activase
as an accelerated intravenous infusion over 90 minutes, plasma clearance
occurred with an initial half-life of less than 5 minutes and a terminal half-life
of 72 minutes. Clearance is mediated primarily by the liver.2
When Cathﬂo Activase is administered for restoration of function to central
venous access devices according to the instructions in DOSAGE AND ADMINISTRATION, circulating plasma levels of Alteplase are not expected to reach
pharmacologic concentrations. If a 2 mg dose of Alteplase were administered
by bolus injection directly into the systemic circulation (rather than instilled
into the catheter), the concentration of circulating Alteplase would be
expected to return to endogenous circulating levels of 5−10 ng/mL within
30 minutes.1

CLINICAL STUDIES
Three clinical studies were performed in patients with improperly functioning
central venous access devices (CVADs).
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A placebo-controlled, double-blind, randomized trial (Trial 1) and a larger
open-label trial (Trial 2) investigated the use of Alteplase in predominately
adult patients who had an indwelling CVAD for administration of chemotherapy, total parenteral nutrition, or long-term administration of antibiotics
or other medications. Both studies enrolled patients whose catheters were
not functioning (deﬁned as the inability to withdraw at least 3 mL of blood
from the device) but had the ability to instill the necessary volume of study
drug. Patients with hemodialysis catheters or a known mechanical occlusion
were excluded from both studies. Also excluded were patients considered at
high risk for bleeding or embolization (see PRECAUTIONS, Bleeding), as well
as patients who were younger than 2 years old or weighed less than 10 kg.
Restoration of function was assessed by successful withdrawal of 3 mL of
blood and infusion of 5 mL of saline through the catheter.

Trial 1 tested the efﬁcacy of a 2 mg/2 mL Alteplase dose in restoring function
to occluded catheters in 150 patients with catheter occlusion up to 24 hours
in duration. Patients were randomized to receive either Alteplase or placebo
instilled into the lumen of the catheter, and catheter function was assessed at
120 minutes. Restoration of function was assessed by successful withdrawal
of 3 mL of blood and infusion of 5 mL of saline through the catheter. All
patients whose catheters did not meet these criteria were then administered
Alteplase, until function was restored or each patient had received up to two
active doses. After the initial dose of study agent, 51 (67%) of 76 patients
randomized to Alteplase and 12 (16%) of 74 patients randomized to placebo had catheter function restored. This resulted in a treatment-associated
difference of 51% (95% CI is 37% to 64%). A total of 112 (88%) of 127
Alteplase-treated patients had restored function after up to two doses.
Trial 2 was an open-label, single arm trial in 995 patients with catheter
dysfunction and included patients with occlusions present for any duration.
Patients were treated with Alteplase with up to two doses of 2 mg/2 mL (less
for children who weighed less than 30 kg, see DOSAGE AND ADMINISTRATION) instilled into the lumen of the catheter. Assessment for restoration of
function was made at 30 minutes after each instillation. If function was not
restored, catheter function was re-assessed at 120 minutes. Thirty minutes
after instillation of the ﬁrst dose, 516 (52%) of 995 patients had restored
catheter function. One hundred twenty minutes after the instillation of the ﬁrst
dose, 747 (75%) of 995 patients had restored catheter function. If function
was not restored after the ﬁrst dose, a second dose was administered. Two
hundred nine patients received a second dose. Thirty minutes after instillation
of the second dose, 70 (33%) of 209 patients had restored catheter function. One hundred twenty minutes after the instillation of the second dose, 97
(46%) of 209 patients had restored catheter function. A total of 844 (85%)
of 995 patients had function restored after up to 2 doses.
Across Trials 1 and 2, 796 (68%) of 1043 patients with occlusions present
for less than 14 days had restored function after one dose, and 902 (88%)
had function restored after up to two doses. Of 53 patients with occlusions
present for longer than 14 days, 30 (57%) patients had function restored
after a single dose, and a total of 38 patients (72%) had restored function
after up to two doses.
Three hundred forty-six patients who had successful treatment outcome were
evaluated at 30 days after treatment. The incidence of recurrent catheter dysfunction within this period was 26%.
Trial 3 was an open-label, single-arm trial in 310 patients between the ages
of 2 weeks and 17 years. All patients had catheter dysfunction deﬁned as
the inability to withdraw blood (at least 3 mL for patients ≥10 kg or at least
1 mL for patients <10 kg). Catheter dysfunction could be present for any
duration. The indwelling CVADs (single-, double-, and triple-lumen, and
implanted ports) were used for administration of chemotherapy, blood
products or ﬂuid replacement, total parenteral nutrition, antibiotics, or other
medications. Patients with hemodialysis catheters or known mechanical
occlusions were excluded from the study, as were patients considered at high
risk for bleeding or embolization. Patients were treated with up to two doses
of Cathﬂo Activase instilled into the catheter lumen. For patients weighing
≥30 kg, the dose was 2 mg in 2 mL. For patients weighing <30 kg, the dose
was 110% of the estimated internal lumen volume, not to exceed 2 mg in 2 mL.
Restoration of function was assessed at 30 and 120 minutes (if required)
after administration of each dose. Restoration of function was deﬁned as the
ability to withdraw ﬂuid (3 mL in patients ≥10 kg; 1 mL in patients <10 kg)
and infuse saline (5 mL in patients ≥10 kg; 3 mL in patients <10 kg).
The overall rate of catheter function restoration of 83% (257 of 310) was
similar to that observed in Trial 2, as were the rates of function restoration at
the intermediate assessments.
The three trials had similar rates of catheter function restoration among the
catheter types studied (single-, double-, and triple-lumen, and implanted
ports). No gender differences were observed in the rate of catheter function
restoration. Results were similar across all age subgroups.

