  Thrombolysis Training Folder
1. Protocol for therapeutic thrombolysis (within license) (up to 3 hours)

2
2. Protocol for thrombolysis as part of the IST-3 trial (up to 6 hours)

8
3. High blood pressure at presentation





10
3. Nursing 









13
5. Complications








16

Intracranial haemorrhage


Extracranial haemorrhage


Anapylactoid reaction/ angiooedema

6. Difficult CTs








25
7. Frequently asked questions







28
8. SMPC for rT-PA (Actilyse)






30
This is a  temporary training document collated by Simeon Ellis and Christine Roffe form information provided by http://www.stroke-site.org/guidelines/tpa_guidelines.html for therapeutic thrombolysis and the IST-3 coordinating centre (see logo on pages).
1. Protocol for the therapeutic thrombolysis
(up to 3 hours)
1. Patients presenting with a probable ischemic cerebrovascular event of less than 2 hours duration, who have previously been fit for their age and independent should be considered for treatment with rt-PA.

2. On contact to the on call team a CT scan should be arranged as en emergency.

3. The thrombolysis pager holder should be alerted immediately.

4. The patient should be evaluated by the neurology registrar on call.

5. The registrar on call should complete the Checklist for rt-PA administration for acute ischemic cerebral infarct. (Appendix A include pink checklist)
6. The case should be discussed with the consultant on call for thrombolysis.

7. If there is agreement that rt-PA treatment is appropriate it should be administered according to the Detailed advice for the Administration of rt-PA to Acute Ischemic Stroke Patients (Appendix B) using the thrombolysis pathway (Appendix A)
8. If intracranial haemorrhage occurs during or after administration inform the consultant on call and follow the algorithm. (Intracranial Hemorrhage Algorithm Hemorrhage following initiation of thrombolytic therapy for stroke) (Appendix C)
9. This protocol will become live as of the 30 th September and will be reviewed 3 monthly.

SJE/CR
20 Sept 2006

Appendix A
CheckList for rt-PA administration for acute ischemic cerebral infarct.

Last Name


First Name




Unit Number 
      

DOB




Yes
No

Onset < 2 hours prior to arrival in A&E



(
(
History compatible with cerebral infarction



(
(
CT no haemorrhage






(
(


Exclusion Criteria 






No 
Yes


Systolic BP > 185 Diastolic BP > 110



(
(


Symptoms not rapidly improving or minor



(
(


Seizure at onset






(
(

Stroke within 3 months





(
(
More than 1/3 of MCA territory ischemic as demonstrated by          (
(
early changes as seen on CT


History of significant head trauma within 3 months


(
(

Major surgery within 14 days





(
(

History of intracranial haemorrhage




(
(

GIT or urinary tract haemorrhage within 21 days


(
(

Arterial puncture at non-compressive site within 21 days

(
(

Patient taking anticoagulants





(
(

Patient received heparin within 48 hours



(
(

Known clotting disorder or thrombocytopenia


(
(

Hypo or hyperglycaemia





(
(

Assent








Yes
No

Risks and benefits discussed with patient/relatives


(
(
Treatment

Time from onset to bolus < 3 hours




(
(
If all the left hand sided boxes are ticked proceed to treatment

Weight


((( Kg

t-PA 0.9mg/kg total or maximum 90 mg

Total dose

((mg

Bolus (10% of total) 
((mg

Remaining 90% given as an infusion over 60 minutes

Follow up

Bed on ward 24 or Acute Stroke Unit



(
No anticoagulants for 24 hours



(
No anti-platelets for 24 hours




(


BP maintained <185 systolic, <110 diastolic


(
Appendix B

Detailed advice for the Administration of rt-PA to
Acute Ischemic Stroke Patients
1. Eligibility for IV treatment with rt-PA

· Age 18 or older. 

· Clinical diagnosis of ischemic stroke causing a measurable neurological deficit. 

· Time of symptom onset well established to be less than 180 minutes before treatment would begin.

1. Patient Selection: ContraindicationsC and WarningsW
· Evidence of intracranial hemorrhage on pretreatment CT.C 

· More than 1/3 of MCA territory ischemic as demonstrated by early changes as seen on CT

· Only minor or rapidly improving stroke symptoms.W 

· Clinical presentation suggestive of subarachnoid hemorrhage, even with normal CT.C 

· Active internal bleeding.C 

· Known bleeding diathesis, including but not limited to: 

· Platelet count < 100,000/mm 

· Patient has received heparin within 48 hours and has an elevated aPTT (greater than upper limit of normal for laboratory) 

· Current use of oral anticoagulants (e.g., warfarin sodium) or recent use with an elevated prothrombin time > 15 seconds

· Patient has had major surgery or serious trauma excluding head trauma in the previous 14 days.W 

· Within 3 months any intracranial surgery, serious head trauma, or previous stroke.C 

· History of gastrointestinal or urinary tract hemorrhage within 21 days.W 

· Recent arterial puncture at a noncompressible site.W 

· Recent lumbar puncture.W 

· On repeated measurements, systolic blood pressure greater than 185 mm Hg or diastolic blood pressure greater than 110 mm Hg at the time treatment is to begin, and patient requires aggressive treatment to reduce blood pressure to within these limits.C 

· History of intracranial hemorrhage.C 

· Abnormal blood glucose ( < 50 or > 400 mg/dL).W 

· Post myocardial infarction pericarditis.W 

· Patient was observed to have seizure at the same time the onset of stroke symptoms were observed.W 

· Known arteriovenous malformation, or aneurysm.C
1. Treatment

· 0.9 mg/kg (maximum of 90 mg) infused over 60 minutes with 10% of the total dose administered as an initial intravenous bolus over 1 minute.

1. Sequence of Events

· Determine whether time is available to start treatment with rt-PA before 3 hours. 

· Draw blood for tests while preparations are made to perform non-contrast CT scan. 

· Start recording blood pressure. 

· Neurological examination. 

· CT scan without contrast. 

· Determine if CT has evidence of hemorrhage. 

· If patient has severe head or neck pain, or is somnolent or stuporous, be sure there is no evidence of subarachnoid hemorrhage. 

· If there is a significant abnormal lucency suggestive of infarction, reconsider the patient's history, since the stroke may have occurred earlier. 

· Review required test results, if available. Do not delay treatment while awaiting results if there is no prior history of appropriate problems.

· Hematocrit. 

· Platelets. 

· Blood glucose. 

· PT or aPTT (in patients with recent use of oral anticoagulants or heparin) 

· Review patient selection criteria. 

· Infuse rt-PA. 

· Give 0.9 mg/kg, 10% as a bolus, intravenously. 

· Do not use the cardiac dose. 

· Do not exceed the 90 mg maximum dose. 

· Do not give aspirin, heparin or warfarin for 24 hours. 

· Monitor the patient carefully, especially the blood pressure. Follow the blood pressure algorithm (see below and sample orders). 

· Monitor neurological status. (see sample orders).

1. Adjunctive Therapy

· No concomitant heparin, warfarin, or aspirin during the first 24 hours after symptom onset. If heparin or any other anticoagulant is indicated after 24 hours, consider performing a non-contrast CT scan or other sensitive diagnostic imaging method to rule out any intracranial hemorrhage before starting an anticoagulant.

1. Blood Pressure Control

· Pretreatment. 

· Monitor blood pressure every 15 minutes. It should be below 185/110 mm Hg. 

· If over 185/110, BP may be treated with nitroglycerin paste and/or one or two 10-20mg doses of labetalol given IV push within one hour. If these measures do not reduce BP below 185/110 and keep it down, the patient should not be treated with rt-PA. 

· During and after treatment. 

· Monitor blood pressure for the first 24 hours after starting treatment: 

· Every 15 minutes for 2 hours after starting the infusion, then 

· Every 30 minutes for 6 hours, then 

· Every hour for 18 hours.

· If diastolic BP > 140 mm Hg, start an intravenous infusion of sodium nitroprusside (0.5 to 10 m g/kg/min). 

· If systolic BP > 230 mm Hg and/or diastolic BP is 121-140 mm Hg, give labetalol 20 mg intravenously over 1 to 2 minutes. The dose may be repeated and/or doubled every 10 minutes, up to 150 mg. Alternatively, following the first bolus of labetalol, an intravenous infusion of 2 to 8 mg/min labetalol may be initiated and continued until the desired BP is reached. If satisfactory response is not obtained, use sodium nitroprusside. 

· If systolic BP is 180 to 230 mm Hg and/or diastolic BP is 105 to 120 mm Hg on two readings 5 to 10 minutes apart, give labetalol 10 mg intravenously over 1 to 2 minutes. The dose may be repeated or doubled every 10 to 20 minutes, up to 150 mg. Alternatively, following the first bolus of labetalol, an intravenous infusion of 2 to 8 mg/min labetalol may be initiated and continued until the desired blood pressure is reached. 

· Monitor blood pressure every 15 minutes during the antihypertensive therapy. Observe for hypotension. 

· If, in the clinical judgment of the treating physician, an intracranial hemorrhage is suspected, the administration of rt-PA should be discontinued and an emergency CT scan or other diagnostic imaging method sensitive for the presence of intracranial hemorrhage should be obtained.

1. Management of Intracranial Hemorrhage (see also: intracranial hemorrhage algorithm) PRIVATE "TYPE=PICT;ALT=PDF File"
· Suspect the occurrence of intracranial hemorrhage following the start of rt-PA infusion if there is any acute neurological deterioration, new headache, acute hypertension, or nausea and vomiting. 

· If hemorrhage is suspected then do the following: 

· Discontinue rt-PA infusion unless other causes of neurological deterioration are apparent. 

· Immediate CT scan or other diagnostic imaging method sensitive for the presence of hemorrhage. 

· Draw blood for PT, aPTT, platelet count, fibrinogen, and type and cross (may wait to do actual type and cross). 

· Prepare for administration of 6 to 8 units of cryoprecipitate containing factor VIII. 

· Prepare for administration of 6 to 8 units of platelets.

· If intracranial hemorrhage present: 

· Obtain fibrinogen results. 

· Consider administering cryoprecipitate or platelets if needed. 

· Consider alerting and consulting a hematologist or neurosurgeon. 

· Consider decision regarding further medical and/or surgical therapy. 

· Consider second CT to assess progression of intracranial hemorrhage. 

· A plan for access to emergent neurosurgical consultation is highly recommended.

From the Brain Attack Coalition TPA Stroke Study Group Guidelines (http://www.stroke-site.org/guidelines/tpa_guidelines.html) modified by SJE
Appendix C
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2. Protocol for thrombolysis as part of the IST-3 trial
(up to 6 hours)

[image: image2.jpg]Trial flow chart
How to randomise a patient into the trial

There is a clear time of onset of < 6 hours since symptoms first noticed.

CT or MRI brain scan has excluded intracranial haemorrhage.

In the doctor's opinion, there is no clear indication for treatment, or clear contraindication to rt-PA (recombinant tissue
plasminogen activat~r).

(S8

e  Reasons for not entering patients in the trial may include:
1. small likelihood of worthwhile benefit, such as:

O symptoms considered likely to resolve completely within the next few hours (i.e. a TIA)
patient already dependent on others prior to the onset of the present stroke

prognosis likely to be very poor no matter what treatment(s) are given (e.g. coma)

patient has another serious life-threatening illness which is likely to lead to death within the next few months,

0 oo

patient is female and has childbearing potential (unless it can be assured that pregnancy is not possible), or is
currently breast feeding.

2. high risk of adverse effects of treatment, such as:
Q persistent, severe elevation of blood pressure.
QO known abnormal coagulation or platelet dysfunction.

O trauma (e.g. collapse at time of stroke) or major surgery, or gastrointestinal or urinary tract haemorrhage within the
previous 21 days.

O  arterial puncture at a non-compressible site within the previous 7 days.

o  Patients who have been taking aspirin or other anti-platelet agents before the trial are eligible.
The final decision for trial eligibility rests with the responsible doctor, if unsure phone the trial's 24-hour helpline (details below)

BEFORE YOu MAKE THE RANDOMISATION PHONECALL

Measure NiHSS

Check blood glucose (must be 3.0 — 20 mmol/L)
Obtain patient consent, or relative assent, for entry into IST-3 using patient or relative information provided

Complete the Randomisation Notepad

Telephone the 24 hour randomisation service +44 (0) 131 537 2797

At the end of the call you will be allocated either 1t-PA (the calculated dose for the bolus and one-hour infusion will be provided) or
conventional treatment.

e 00 0 0 o

TELEPHONE RANDOMISATION

IF ALLOCATED rt-PA

Give (he bolus xmmedlately over 1-2 minutes by
hand, followed by the remainder of the infusion over
the next sixty minutes. Complete the Treatment
Record Form as you give the trial treatment.

Do not give anti-platelet or anticoagulant therapy in
first 24 hours after the infusion.

All other management is at the discretion of the
responsible clinician (including in-hospital treatment
and management of complications)

Remember to order a repeat brain scan for 24 to 48

|

IF NOT ALLOCATED rt-PA

Remember to order a repeat brain scan for 24 to 48
hours after randomisation.

Management of the patient is at the discretion of the
responsible clinician (including in-hospital treatment
and management of complications). Aspirin can be
given.

Fill in the Patient Treatment and Monitoring Record,
including the blood pressure readings

hours after randomisation. +

COMPLETE HOSPITAL FOLLOW UP FORM

| 2

e At 7 days, discharge home, transfer to another hospital or death (whichever occurs first), complete the Hospital, Follow-up
Form. Send it to the IST-3 Trial Office in Edinburgh, together with the Treatment Record Form, all scans and scan transfer
forms. i

: CENTRAL FOLLOW-UP AT 6 & 18 MONTHS
|

e  Follow-up data will be collected at six and eighteen months by the Trial Oﬁ“ce who will check the status of the patient and
contact them directly, if appropriate. If you discover that a patient has died after you have returned the discharge form, please
inform the Trial Office, using one of the cards provided in your centre manual.

FOR URGENT ADVICE TELEPHONE +44 (0)131 537 2953 (24 HOURS)

FOR URGENT ADVICE TELEPHONE +44 (0)131 537 2953 (24 HOURS)




3. What to do if your patient has high blood pressure and is being considered for rt-PA

The Blood Pressure in Acute Stroke Collaboration (BASC), part of the Cochrane Collaboration, are reviewing all the relevant randomised controlled trials of blood pressure lowering in acute stroke.  As yet there are no data from reliable randomised controlled trials to guide management.1 

An elevated blood pressure may result from the stress of the stroke per se, from a full bladder, pain, pre-existing hypertension or increased intracranial pressure.  There are theoretical risks of lowering the blood pressure in the acute setting e.g. a reduction in perfusion in the area of ischaemia, which could increase the size of the infarct.

A recent statement by the International Society of Hypertension states that in the absence of an evidence base for managing blood pressure in acute stroke, randomized trials assessing the safety and efficacy of rt-PA have developed their own guidelines for managing blood pressure prior to, during and post thrombolysis.  These state that patients with severe blood pressure elevation should not be given rt-PA.  If blood pressure rises during or immediately following treatment then the guidelines suggest that nitrates or labetalol should be administered.  Nevertheless these guidelines have been questioned in the absence of definitive data on blood pressure management.2 

In view of the conflicting advice surrounding blood pressure management in acute stroke, no specific protocol has been set for blood pressure management before trial entry, in the IST 3 protocol.  The following points are suggestions based on a scientific statement from the American Stroke Association3 and discussions at a BASP thrombolysis training day. 

SUMMARY OF PRODUCT CHARACTERISTICS
Boehringer Ingelheim4 state that a systolic blood pressure > 185 or diastolic > 110 mmHg are relative contraindications to using rt-PA in acute stroke.

SUGGESTED MANAGEMENT
1.
Repeat blood pressure measurement after 30 minutes.  If blood pressure has fallen spontaneously, and the treating clinician regards the second blood pressure acceptable, consider randomising in IST-3.

2.
The following more aggressive regimens are not supported by trial evidence, but are recommended by some experts: 

a)
Single reading > 230/120mmHg consider labetalol 10 mg iv over 1-2 minutes,with a repeat dose after 10-20 minutes if necessary (maximum dose 300 mg)

b)
Two readings > 185/110mmHg five minutes apart consider labetalol 10 mg iv over 1-2 minutes, with a repeat dose after 10-20 minutes if necessary
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4. Nursing 
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LOTHIAN UNIVERSITY HOSPITALS NHS TRUST ACUTE STROKE UNIT NURSING PROTOCOL FOR IST-3

	ACTION
	RATIONALE

	Ensure that the bed space is appropriately equipped with O2, suction, drip stand, O2 saturation monitor, manual sphygmomanometer
	Patients receiving thrombolysis can deteriorate quickly, therefore it is essential that they are monitored closely and emergency equipment needs to be accessible

	The stroke doctor will provide the trial drug.  Syringe pump and attachments are stored in the IST-3 box in the treatment room
	The patient needs close monitoring for 24 hours.  All staff have easy access to equipment allowing swift allocation of treatment

	Record a full set of baseline neurological observations and vital signs.  Document and report any unusual observations
	Baseline observations are necessary and are useful in detecting any deterioration during or post treatment

	Following administration of the treatment, vital signs and GCS need to be monitored as follows:

· Every 15 minutes for 2 hours using a manual BP cuff

· Every 30 minutes for the next 6 hours

· Hourly for a further 6 hours

· 4 hourly for the next 36 hours

If there is any cause for concern, review, report, document and increase observation frequency accordingly
	Close observation of vital signs and the GCS is essential to detect any deterioration in the patient’s condition as early as possible. Deterioration may be due to an intracranial or extracranial haemorrhage.

Manual BP cuffs are recommended since mechanical cuffs, when used frequently in patients receiving thrombolytics, can cause severe bruising and bleeding.

	Immediately report any signs of bleeding or deterioration in the patients condition to the senior nurse and the medical team looking after the patient
	To ensure that every effort can be made to prevent serious bleeding or other complications

	Avoid giving im injections for 48 hours from time of treatment administration
	im injections can cause bleeding at the injection site in patients who have received thrombolytic therapy

	Avoid giving heparin or warfarin.  Refer to the doctor in charge before commencing any anticoagulant therapy.  Do not give aspirin until post treatment CT scan results are available
	Anticoagulants are contraindicated in patients who have received thrombolysis due to the increased risk of bleeding


	Avoid: urinary catheterisation (until at least 30 minutes after trial infusion has finished); passing a nasogastric tube (for 24 hours).  Check with medical staff if this is required
	Carrying out these procedures can cause bleeding

	Should haemorrhage be diagnosed please send an urgent FBC, clotting and G&S  
	These results can enable an abnormality to be detected and early treatment initiated

	Blood pressure is to be maintained between 110/60 and 240/120mmHg

If BP outside these parameters call the stroke doctor on call
	To maintain adequate cerebral perfusion pressure to perfuse the brain, but reduce the risk of intracerebral bleeding due to hypertension

	Signs of raised intracranial pressure/ intracranial bleeding:

· unequal pupils

· sudden drop in GCS

· onset of drowsiness

· onset of nausea, vomiting, sometimes photophobia

· Rising BP and falling pulse
	To diagnose if there has been a further intracranial event and seek urgent assistance

	In the event of a sudden drop in GCS or change in vital signs an urgent medical review is essential.
	Early detection and intervention can minimise complications.  An urgent CT scan can be arranged to help detect complications of treatment

	If temperature is elevated above 370C, treat with PR or PO paracetamol 1g 4 hourly.  Report any sustained pyrexia
	Increased temperature is detrimental to recovery in patients who have suffered brain attacks

	Ensure trial drug is prescribed on drug chart
	According to Trust policy all drugs should be prescribed

	If unsure seek help

REMEMBER “TIME IS BRAIN”
	Early intervention can limit complications


5. Complications

What to do if you suspect INTRACRANIAL bleeding as a result of  rt-PA
SUSPECT IF

· Neurological deterioration

(    New headache

· Fall in conscious level


(    Acute hypertension

· Seizure




(    Nausea or vomiting

STANDARD MANAGEMENT

1. Stop infusion of rt-PA

2. Arrange an urgent CT scan 

3. Check fibrinogen, PT, APTT, full blood count and blood for “group and save”

4. Support circulation with iv fluids if needed 

5. Discuss results with local haematology department

6. If intracranial bleeding confirmed, discuss with neurosurgeons

7. If no intracranial bleeding look for other causes of deterioration
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What to do if you suspect intracranial bleeding as a result of rt-PA
SUSPECT IF

· Neurological deterioration

(    New headache

· Fall in conscious level


(    Acute hypertension

· Seizure




(    Nausea or vomiting

STANDARD MANAGEMENT
8. Stop infusion of rt-PA

9. Arrange an urgent CT scan 

10. Check fibrinogen, PT, APTT, full blood count and send blood for “group and save”

11. Support circulation with iv fluids if needed 

12. Discuss results with local haematology department

13. If intracranial bleeding confirmed, discuss possibility of evacuating haematoma with neurosurgeons (delay surgery until fibrinolytic state is corrected)

14. If no intracranial bleeding on CT look for other causes of deterioration

OTHER COMMENTS
The manufacturers of rt-PA, Boehringer Ingelheim1 suggest that in potentially dangerous haemorrhage, in particular cerebral haemorrhage, the fibrinolytic therapy must be discontinued.  Their advice is that most patients can then be managed with volume replacement. It is rarely necessary to replace the clotting factors because of the short half-life of the drug and the minimal effect on the systemic coagulation factors.  In those who fail to respond, transfusion of cryoprecipitate, fresh frozen plasma and platelets should be considered: seek the advice of your local haematologist.  Antifibrinolytics (e.g. tranexamic acid) are sometimes used, but the benefits are unclear.  Before starting recruitment into the trial a local policy should be agreed with the local neurosurgeons regarding intracranial bleeding related to thrombolytic therapy.  

Clozel et al2 looked into the use of aprotinin as an antidote for rt-PA.  In their small animal study they found that aprotinin immediately stopped thrombolysis, but the duration of this effect was dose dependent.  A study looking into intracranial haemorrhage after coronary thrombolysis3 found that the exact mechanisms behind the haemorrhage were unclear.  Their patients had received rt-PA and heparin and it was suggested that excessive prolongation of the APTT and elevated fibrin degradation products may have contributed to the occurrence of intracranial haemorrhage.  Hypofibrinogenemia was not a uniform finding. The British Society of Haematology produced a consensus report in 1995 on guidelines for the use of thrombolysis.  For severe life threatening bleeding they suggest a fibrinolytic inhibitor such as aprotinin or tranexamic acid and replacement of clotting factors depending upon the results of a coagulation screen.4 
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What to do if you suspect EXTRACRANIAL bleeding as a result of rt-PA

POTENTIAL BLEEDING SITES

· Arterial and venous puncture sites

· GI tract

· Other sites e.g. retroperitoneal

SUSPECT IF

· Drop in blood pressure

· Clinical shock

· Evidence of blood loss e.g. malaena, haematuria
STANDARD MANAGEMENT

15. Stop infusion of rt-PA

16. Use mechanical compression, if possible, to control bleeding from arterial or venous puncture sites

17. Check fibrinogen, PT, APTT, full blood count and arrange appropriate cross match

18. Support circulation with fluids and blood transfusion as appropriate

19. Discuss results with local haematology department 

20. For severe life-threatening bleeding a fibrinolytic inhibitor should be given immediately (e.g. aprotinin iv 500 000 kallikrein inactivator units over 10 minutes followed by 200 000 units over 4 hours.  Alternatively tranexamic acid iv 1g over 15 minutes repeated every 8 hours as necessary)

21. Consider tranfusion of fresh frozen plasma and/or cryoprecipitate depending upon the results of a coagulation screen
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What to do if you suspect extracranial bleeding as a result of rt-PA
SUSPECT IF

· Drop in blood pressure

· Clinical shock

· Evidence of blood loss e.g. malaena, haematuria

STANDARD MANAGEMENT
22. Stop infusion of rt-PA

23. Use mechanical compression, if possible, to control bleeding

24. Check fibrinogen, PT, APTT, full blood count and send blood for “group and save” or cross match depending upon situation

25. Support circulation with fluids and blood transfusion as appropriate

26. Discuss results with local haematology department 

27. For severe life-threatening bleeding a fibrinolytic inhibitor should be given immediately (e.g 500 000 kallikrein inactivator units of aprotinin intravenously over 10 minutes followed by 200 000 units over 4 hours.  Alternatively tranexamic acid iv 1g over 15 minutes repeated every 8 hours as necessary)2
28. Consider tranfusion of fresh frozen plasma and/or cryoprecipitate depending upon the results of a coagulation screen

29. Delay any surgery until fibrinolytic state corrected

OTHER COMMENTS

Major bleeding is an infrequent but important complication of giving thrombolysis for acute ischaemic stroke.  There are no definitive guidelines on the management of thrombolysis related bleeding, but the following points are a guide to managing such a patient in a safe and appropriate way.

The manufacturer, Boehringer Ingelheim1 suggest that in potentially dangerous extracranial haemorrhage, the fibrinolytic therapy must be discontinued.  Their advice is that most patients can then be managed with volume replacement. It is rarely necessary to replace the clotting factors because of the short half-life of the drug and the minimal effect on the systemic coagulation factors.  In those who fail to respond, transfusion of cryoprecipitate, fresh frozen plasma and platelets should be considered. Antifibrinolytics can be used, but the benefits are unclear.

Clozel et al3 looked into the use of aprotinin as an antidote for rt-PA.  In their small animal study they found that aprotinin immediately stopped thrombolysis, but the duration of this effect was dose dependent.  A study looking into intracranial haemorrhage after coronary thrombolysis4 found that the exact mechanisms behind the haemorrhage were unclear.  Their patients had received rt-PA and heparin and it was suggested that excessive prolongation of the APTT and elevated fibrin degradation products may have contributed to the occurrence of intracranial haemorrhage.  Hypofibrinogenemia was not a uniform finding. The British Society of Haematology produced a consensus report in 1995 on guidelines for the use of thrombolysis.  For severe life threatening bleeding they suggest a fibrinolytic inhibitor such as aprotinin or tranexamic acid and replacement of clotting factors depending upon the results of a coagulation screen.2 
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What to do if you suspect an anaphylactoid reaction as a result of rt-PA

CONSIDER IF ANY ONE OF:

TREAT AS SEVERE IF:

· Rash





(   Airway compromised

· Urticaria





(   Clinically shocked

· Bronchospasm

· Angioedema

· Hypotension

· Shock
STANDARD MANAGEMENT (depending on severity of reaction)

30. Stop infusion of rt-PA

31. Urgent medical assessment –“airway, breathing and circulation”

32. Adrenaline 0.5-1ml 1 in 1000 im or sc NOT iv (dose depends on severity of reaction – not usually required in isolated orolingual angioedema)

33. Hydrocortisone 200mg iv

34. Chlorpheniramine 10mg iv

35. Salbutamol nebuliser – 5mg

36. If shocked give iv saline and consider repeat doses of adrenaline 

What to do if you suspect an anaphylactoid reaction as a result of rt-PA
Suspect an anaphylactic reaction if the patient develops: 
· rash

· urticaria

· bronchospasm

· orolingual angioedema 

· hypotension 

· shock 

STANDARD MANAGEMENT
37. Stop infusion of rt-PA

38. Urgent medical assessment –“airway, breathing and circulation”

39. Adrenaline 0.5-1ml 1 in 1000 im or sc NOT iv (dose depends on severity of reaction – not usually required if isolated orolingual angioedema)

40. Hydrocortisone 200mg iv

41. Chlorpheniramine 10mg iv

42. Salbutamol nebuliser – 5mg

43. Fluid resuscitation if shocked and consider repeat doses of adrenaline as required

OTHER COMMENTS

Anaphylactoid reactions with rt-PA are rare, but have been reported. The reaction may be mild but in some instances can be life-threatening. The speed of onset of symptoms and signs is related to the severity of the process, with life-threatening reactions occurring in minutes to parenteral antigen exposure.1 Most symptoms will occur within 30 minutes.  

Hill et al looked at a series of patients given rt-PA for acute ischaemic stroke.  The group reported a possible increase in anaphylactoid reactions to rt-PA in patients treated for stroke, compared to those receiving the drug for myocardial infarction.2   In a more recent communication Hill’s group reported an occurrence of orolingual angioedema in 5% (95%CI 2.3 to 9.5) of those treated with iv rt-PA.3  The reaction was usually mild and contralateral to the ischaemic hemisphere.  In the majority of cases it was noted to be transient and the risk seemed to be more common among patients receiving ACE inhibitor therapy and patients with signs on the initial CT of ischaemia in the insular and frontal cortex.  In vitro studies have suggested that the angioedma associated with rt-PA treatment of ischaemic stroke relates to plasmin-mediated release of bradykinin.4
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4. Molinaro G, Gervais N, Adam A.  Biochemical basis of angioedema associated with recombinant tissue plasminogen activator treatment.  Stroke.  2002; 33: 1712-1716

6. Difficult CT signs 

HOW TO RECOGNISE OLD PRIMARY INTRACEREBRAL HAEMORRHAGE ON CT
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HOW TO RECOGNISE WHEN EARLY INFARCT SIGNS ARE NOT “EARLY”
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7. Frequently asked Questions

FREQUENTLY ASKED QUESTIONS 

“Is it OK  to randomise a patient with a seizure at onset?” 

Seizures at onset of stroke are uncommon.  However, the occasional patient with an ischaemic stroke, with a seizure at the time of onset of stroke, may prove eligible for the trial if: a) the clinician is convinced that the residual impairments are due to an ischaemic stroke and not the seizure itself; b) there is supportive evidence from CT/MRI of acute cerebral ischaemia in a vascular distribution.  Remember, cortical vein thrombosis can present with seizures and some low density on CT, so be certain to exclude this with cerebral venography before including in IST-3. 

“My patient had a little stroke last week and another bigger stroke today, is it OK to randomise them?”  

In general, the answer is No.  If the initial event was very definitely a transient ischaemic attack with symptoms lasting only an hour or two then, it would be reasonable to randomise them.  On the other hand, if there is any suggestion that the deficit lasted more than hour or two it is possible that the patient suffered an infarct, and theoretically the risk of bleeding with thrombolytic treatment of this infarct is therefore much higher.  

“My patient had a stroke in the right hemisphere, and I am not sure that they were aware of stroke onset – what should I do?”  

Patients with non-dominant hemisphere infarcts may not be aware of their symptoms (anosognosia) and so timing the onset of their symptoms can be problematic.  In such cases it is particularly important to check with relatives or carers and also to look very carefully at the CT scan.  If the changes are more than just the mild hypodensity associated with early ischaemic change (see example in CT section) but are more definite or severe hypodensity is present (see example in CT section) which may suggest irreversible infarction, this will suggest that the deficit has indeed been present for much longer than the patient recognises. In this case the patient should not be included in the trial. 
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8. SMPC for Actilyse (rT-PA)

	Actilyse


    


                  United Kingdom


Alteplase

1.
NAME OF THE MEDICINAL PRODUCT
Actilyse®, powder and solvent for solution for injection and infusion

2.
QUALITATIVE AND QUANTITATIVE COMPOSITION
Active ingredient:

The reconstituted solution contains 1 mg alteplase/ 1ml or 2 mg alteplase /1 ml.

1 vial with 467 mg powder contains: 10 mg alteplase or 

1 vial with 933 mg powder contains: 20 mg alteplase or

1 vial with 2333 mg powder contains: 50 mg alteplase or

1 vial with 4666 mg powder contains: 100 mg alteplase 

Alteplase is produced by recombinant DNA technique using a Chinese hamster ovary cell-line. The specific activity of alteplase in-house reference material is 580.000 IU/mg. This has been confirmed by comparison with the second international WHO standard for t-PA. The specifica​tion for the specific activity of alteplase is 522,000 to 696,000 IU/mg.

The pH of the reconstituted solution is 7.3 +/- 0.5.

For excipients, see 6.1.

3.
PHARMACEUTICAL form
Powder and solvent for solution for injection and infusion.

4.
Clinical particulars

4.1
Therapeutic indications

4.1.1. Thrombolytic treatment in acute myocardial infarction


· 90 minutes (accelerated) dose regimen (see posology and method of administration): for patients in whom treatment can be started within 6 h after symptom onset

-
3 h dose regimen (see posology and method of administration): for patients in


whom treatment can be started between 6 - 12 h after symptom onset provided that the a.m. indication is clear

Actilyse has proven to reduce 30-day-mortality in patients with acute myocardial infarction.

4.1.2. Thrombolytic treatment in acute massive pulmonary embolism with haemodynamic instability.

The diagnosis should be confirmed whenever possible by objective means such as pulmonary angiography or non-invasive procedures such as lung scanning. There is no evidence for positive effects on mortality and late morbidity related to pulmo​nary embolism.

4.1.3. For fibrinolytic treatment of acute ischaemic stroke.

Treatment must be started within 3 hours of onset of the stroke symptoms and after prior exclusion of intracranial haemorrhage by means of appropriate imaging techniques. 

4.2
Posology and method of administration

Actilyse should be given as soon as possible after symptom onset. The following dose guidelines apply.

Under aseptic conditions the content of an injection vial of Actilyse (10 or 20 or 50 mg) dry substance is dissolved with water for injections according to the following table to obtain either a final concentration of 1 mg alteplase/ml or 2 mg alteplase/ml:

Actilyse vial



10 mg

20 mg

50 mg

100 mg








Volume of Water for Injections to be added to dry powder:

Final concentration:






(a) 1 mg alteplase/ml
(ml)
10

20

50

2 x 50


(b) 2 mg alteplase/ml
(ml)
  5

10

25

     50

The transfer cannulas provided with the packs of Actilyse 20 mg, Actilyse 50 mg and Actilyse 100 mg are to be used for this. In the case of Actilyse 10 mg a syringe should be used.


The reconstituted solution should then be administered intravenously. It may be diluted further with sterile physiological saline solution (0.9 %) up to a minimal concentration of 0.2 mg/ml.

4.2.1.
Myocardial infarction
a) 90 minutes (accelerated) dose regimen for patients with myocardial infarction, in whom treatment can be started within 6 hours after symptom onset:

	
	Concentration of alteplase

	
	
	1 mg/ml
	2 mg/ml

	
	
	ml
	ml

	15 mg as an intravenous bolus
	
	15
	7.5

	50 mg as an infusion over 30 minutes
	
	50
	25

	followed by an infusion of 35 mg over 60 minutes, until the maximal dose of 100 mg
	
	35
	17.5


In patients with a body weight below 65 kg the dose should be weight adjusted accord​ing to the following table:

	
	Concentration of alteplase

	
	
	1 mg/ml
	2 mg/ml

	
	
	ml
	ml

	15 mg as an intravenous bolus
	
	15
	7.5

	
	
	ml/kg bw
	ml/kg bw

	and 0.75 mg/kg body weight (bw) over 30 minutes (maximum 50 mg)
	
	0.75
	0.375

	followed by an infusion of 0.5 mg/kg body weight (bw) over 60 minutes (maximum 35 mg)
	
	0.5
	0.25


b) 3 h dose regimen for patients, in whom treatment can be started between 6 and 12 hours after symptom onset:

	
	Concentration of alteplase

	
	
	1 mg/ml
	2 mg/ml

	
	
	ml
	ml

	10 mg as an intravenous bolus
	
	10
	5

	50 mg as an infusion over the first hour
	
	50
	25

	
	
	ml/30 min.
	ml/30 min.

	followed by infusions of 10 mg over 30 minutes, until the maximal dose of 100 mg over 3 hours
	
	10
	5


In patients with a body weight below 65 kg the total dose should not exceed 1.5 mg/kg.

The maximal accepted dose of alteplase is 100 mg.

Adjunctive therapy:

Acetylsalicylic acid should be initiated as soon as possible after symptom onset and contin​ued for the first months after myocardial infarction. The recommended dose is 160 - 300 mg/d.

Heparin should be administered concomitantly at least for 24 hours or longer (at least 48 hours with the accelerated dose regimen). It is recommended to start with an initial intrave​nous bolus of 5,000 IU prior to thrombolytic therapy and to continue with an infusion of 1,000 IU/hour. The dose of heparin should be adjusted according to repeated measure​ments of aPTT values of 1.5 to 2.5 fold of the initial value.

4.2.2.
 Pulmonary embolism
A total dose of 100 mg of alteplase should be administered in 2 hours. The most experience available is with the following dose regimen:

	
	Concentration of alteplase

	
	
	1 mg/ml
	2 mg/ml

	
	
	ml
	ml

	10 mg as an intravenous bolus over 1 – 2 minutes
	
	10
	5

	followed by an intravenous infusion of 90 mg over 
2 hours
	
	90
	45


The total dose should not exceed 1.5 mg/kg in patients with a body weight below 65 kg.

Adjunctive Therapy:
After treatment with Actilyse, heparin therapy should be initiated (or resumed) when aPTT values are less than twice the upper limit of normal. The infusion should be adjusted ac​cording to aPTT values of 1.5 to 2.5 fold of the initial value.

4.2.3.
 Acute ischaemic stroke
Treatment must be performed by a physician specialised in neurological care. (See contraindications and special warnings/ precautions for use.)

The recommended dose is 0.9 mg substance/kg body weight (maximum of 90 mg) infused intravenously over 60 minutes with 10% of the total dose administered as an initial intravenous bolus.

Treatment with Actilyse must be started within 3 hours of the onset of symptoms. 

Adjunctive therapy:

The safety and efficacy of this regimen with concomitant administration of heparin and acetylsalicylic acid within the first 24 hours of onset of the symptoms have not been sufficiently investigated. Administration of acetylsalicylic acid or intravenous heparin should be avoided in the first 24 hours after treatment with Actilyse. If heparin is required for other indications (e.g. prevention of deep vein thrombosis) the dose should not exceed 10,000 IU per day, administered subcutaneously.

4.3
Contra-indications

Like all thrombolytic agents, Actilyse should not be used in cases where there is a high risk of haemorrhage such as:

· known haemorrhagic diathesis

· patients receiving oral anticoagulants, e.g. warfarin sodium.

· manifest or recent severe or dangerous bleeding

· known history of or suspected intracranial haemorrhage

· suspected subarachnoid haemorrhage or condition after subarachnoid haemorrhage from aneurysm

· any history of central nervous system damage (i.e. neoplasm, aneurysm, in​tracranial or spinal surgery)

· haemorrhagic retinopathy, e. g. in diabetes (vision disturbances may indicate haemor​rhagic retinopathy)

· recent (less than 10 days) traumatic external heart massage, obstetrical delivery, recent puncture of a non-compressible blood‑vessel (e.g. subclavian or jugular vein puncture)

· severe uncontrolled arterial hypertension

· bacterial endocarditis, pericarditis

· acute pancreatitis

· documented ulcerative gastrointestinal disease during the last 3 months, oesophageal varices, arterial-aneurysm, arterial/venous malformations

· neoplasm with increased bleeding risk

· severe liver disease, including hepatic failure, cirrhosis, portal hypertension (oeso​phageal varices) and active hepatitis.

· major surgery or significant trauma in past 3 month

4.3.1 Additional contraindications in acute myocardial infarction:
any history of stroke

4.3.2 Additional contraindications in acute pulmonary embolism:
any history of stroke

4.3.3 Additional contraindications in acute ischaemic stroke:
· symptoms of ischaemic attack began more than 3 hours prior to infusion start or when time of symptom onset is unknown, 

· minor neurological deficit or symptoms rapidly improving before start of infusion,
· severe stroke as assessed clinically (e.g. NIHSS>25) and/or by appropriate imaging techniques,

· seizure at onset of stroke,

· evidence of intracranial haemorrhage (ICH) on the CT-scan,

· symptoms suggestive of subarachnoid haemorrhage, even if CT-scan is normal,

· administration of heparin within the previous 48 hours and a thromboplastin time exceeding the upper limit of normal for laboratory,

· patients with any history of prior stroke and concomitant diabetes

· prior stroke within the last 3 months

· platelet count of below 100,000/mm3
· systolic blood pressure > 185 or diastolic BP > 110 mm Hg, or aggressive management (IV medication) necessary to reduce BP to these limits

· blood glucose < 50 or > 400 mg/dl (<2.8 or >22.2 mmol/L).

Use in children and elderly patients 

Actilyse is not indicated for the treatment of acute stroke in children under 18 years or adults over 80 years of age.

4.4
Special warnings and special precautions for use

Thrombolytic/ fibrinolytic treatment requires adequate monitoring. Actilyse should only be used by physicians trained and experienced in the use of thrombolytic treatments and with the facilities to monitor that use. 
The risk of intracranial haemorrhage is increased in elderly patients, therefore in these patients the risk/benefit evaluation should be carried out carefully.

As yet, there is only limited experience with the use of Actilyse in children.

As with all thrombolytic agents, the expected therapeutic benefit should be weighed up particularly carefully against the possible risk, especially in patients with :

-
small recent traumas, such as biopsies, puncture of major vessels, intramuscular injections, cardiac massage for resuscitation

-
conditions with an increased risk of haemorrhage which are not mentioned in chapter 4.3.

The use of rigid catheters should be avoided.

4.4.1 Additional special warnings and precautions in acute myocardial infarction: 

A dose exceeding 100 mg of alteplase must not be given because it has been associated with an additional increase in intracranial bleeding.

Therefore special care must be taken to ensure that the dose of alteplase infused is as described in section 4.2 Posology and Method of Administration.

There is limited experience with readministration of Actilyse. Actilyse is not suspected to cause anaphylactic reactions. If an anaphylactoid reaction occurs, the infusion should be discontinued and appropriate treatment initiated.

As with all thrombolytic agents, the expected therapeutic benefit should be weighed up particularly carefully against the possible risk, especially in patients with systolic blood pressure > 160 mm Hg.

4.4.2 Additional special warnings and precautions in acute pulmonary embolism:
Same as for acute myocardial infarction (4.4.1).

4.4.3 Additional special warnings and special precautions in acute ischaemic stroke :


Special precautions for use

Treatment must be performed only by a physician trained and experienced in neurological care. 

Special warnings / conditions with a decreased benefit/risk ratio 

Compared to other indications patients with acute ischaemic stroke treated with Actilyse have a markedly increased risk of intracranial haemorrhage as the bleeding occurs predominantly into the infarcted area. This applies in particular in the following cases:

· all situations listed in Section 4.3. and in general all situations involving a high risk of haemorrhage

· small asymptomatic aneurysms of the cerebral vessels

· patients pre-treated with acetylsalicylic acid (ASA, aspirin) may have a greater risk of intracerebral haemorrhage, particularly if Actilyse treatment is delayed. Not more than 0.9 mg alteplase/kg bodyweight (max. of 90 mg) should be administered in view of the increased risk of cerebral haemorrhage.

Patients treatment should not be initiated later than 3 hours after the onset of symptoms (see 4.3 contra-indications) because of an unfavourable benefit/risk ratio mainly based on the following:

-
positive treatment effects decrease over time 

-
mortality rate increases particularly in patients with prior acetylsalicylic acid (ASA, aspirin) treatment  

-
risk increases with regard to symptomatic haemorrhages 

Blood pressure (BP) monitoring during treatment administration and up to 24 hours seems justified; an i.v. antihypertensive therapy is also recommended if systolic BP > 180 mm Hg or diastolic BP > 105 mm Hg. 

The therapeutic benefit is reduced in patients that have had a prior stroke or in those with known uncontrolled diabetes, thus the benefit/risk ratio is considered less favourable, but still positive, in these patients. 

In patients with very mild stroke, the risks outweigh the expected benefit (see 4.3 contra-indications).

Patients with very severe stroke are at higher risk for intracerebral haemorrhage and death and should not be treated (see 4.3 contra-indications).
Patients with extensive infarctions are at greater risk of poor outcome including severe haemorrhage and death. In such patients, the benefit/risk ratio should be thoroughly considered.

In stroke patients the likelihood of good outcomes decreases with increasing age, increasing stroke severity and increased levels of blood glucose on admission, while the likelihood of severe disability and death or relevant intracranial bleedings increases, independently from treatment. Patients over 80, patients with severe stroke (as assessed clinically and/or by appropriate imaging techniques) and patients with blood glucose levels < 50 mg/dl or >400 mg/dl (< 2.8 or > 22.2 mmol/L) at baseline should not be treated with Actilyse (see 4.3 contra-indications).

Other special warnings

Reperfusion of ischaemic area may induce cerebral oedema in the infarcted zone. Due to an increased haemorrhagic risk, treatment with platelet aggregation inhibitors should not be initiated within the first 24 hours following thrombolysis with alteplase.

4.5
Interaction with other medicinal products and other forms of interaction

The risk of haemorrhage is increased if coumarin derivatives, oral anticoagulants, platelet aggregation inhibitors, unfractionated heparin or LMWH or other agents inhibiting coagulation are administered (before, during or within the first 24 hours after treatment with Actilyse) (see 4.3 contra-indications). 

4.6
Pregnancy and lactation

There is very limited experience with the use of Actilyse during pregnancy and lactation. In cases of an acute life‑threatening disease the benefit has to be evaluated against the potential risk.

In pregnant animals no teratogenic effects were observed after iv. infusion of pharmacologically effective doses. In rabbits embryotoxicity (embryolethality, growth retardation) was induced by more than 3 mg/kg/day. No effects on peri‑postnatal development or on fertility parameters were observed in rats with doses up to 10 mg/kg/day.

4.7
Effects on ability to drive and use machines

Not applicable.

4.8
Undesirable effects

The most frequent adverse reaction associated with Actilyse is bleeding resulting in a fall in haematocrit and/or haemoglobin values. The type of bleeds associated with thrombolytic therapy can be divided into two broad categories:

‑
superficial bleeding, normally from punctures or damaged blood vessels,

‑
internal bleedings into the gastro-intestinal or uro-genital tract, retro-peritoneum or CNS or bleeding of parenchymatous organs.


Symptomatic intracerebral haemorrhage is the main adverse event of Actilyse in treatment of acute ischaemic stroke (up to 10% of patients). 

In clinical studies with Actilyse significant blood-loss was observed occasionally from gastro-intestinal, uro-genital or retro-peritoneal bleeding. Ecchymosis, epistaxis and gingi​val bleeding are observed rather frequently but usually do not require any specific action. In studies, where patients were treated according to clinical routine, i.e. without acute left‑heart catheterisation, a blood transfusion was only occasionally necessary. In the treatment of acute myocardial infarction and acute pulmonary embolism intracranial haemorrhage was rarely reported (less than 1 %). 

If a potentially dangerous haemorrhage occurs in particular cerebral haemorrhage, the 

fibrinolytic therapy must be discontinued. In general, however, it is not necessary to replace the coagulation factors because of the short half‑life and the minimal effect on the systemic coagulation factors. Most patients who have bleeding can be managed by interruption of thrombolytic and anticoagulant therapy, volume replacement, and manual pressure applied to an incompetent vessel. Protamine should be considered if heparin has been administered within 4 hours of the onset of bleeding. In the few patients who fail to respond to these conservative measures, judicious use of transfusion products may be indicated. Transfusion of cryoprecipitate, fresh frozen plasma, and platelets should be considered with clinical and laboratory reassessment after each administration. A target fibrinogen level of 1 g/l is desirable with cryoprecipitate infusion. Antifibrinolytic agents are available as a last alternative.

Actilyse therapy may lead to cholesterol crystal embolisation or thrombotic embolisation in rare cases. In the organs concerned, this may lead to corresponding consequences (e.g. renal failure in the case of renal involvement).

In patients receiving Actilyse for myocardial infarction successful reperfusion is often ac​companied by arrhythmias. These may require the use of conventional antiarrhythmic thera​pies.

Patients with myocardial infarction or pulmonary embolism may experience disease-related events such as cardiac failure, recurrent ischaemia, angina, cardiac arrest, cardiogenic shock, reinfarction, valve disorders (e.g. aortic valve rupture), and pulmonary embolism. These events have also been reported following thrombolytic therapy and can be life-threatening and may lead to death.

In rare cases nausea, vomiting, drop in blood pressure and increased temperature have been reported. These reactions can also occur as concomitant symptoms of myocardial infarction.

As with other thrombolytic agents, events related to the central nervous system (e.g. convulsions) have been reported in isolated cases, often in association with concurrent ischaemic or haemorrhagic cerebrovascular events.

In rare cases, anaphylactoid reactions have been reported. These are usually mild, but can be life-threatening in isolated cases. They may appear as rash, urticaria, bronchospasm, angio-oedema, hypotension, shock or any other symptom associated with allergic reactions. If they occur, conventional anti-allergic therapy should be initiated. Transient antibody formation to Actilyse has been observed in rare cases and with low titres, but a clinical relevance of this finding could not be established.

4.9
Overdose

The relative fibrin specificity notwithstanding, a clinical significant reduction in fibrinogen and other blood coagulation components may occur after overdosage. In most cases, it is sufficient to await the physiological regeneration of these factors after the Actilyse therapy has been terminated. If, however, severe bleeding results, the infusion of fresh frozen plasma or fresh blood is recommended and if necessary, synthetic antifibrinolytics may be administered.

5.
PHARMACOLOGICAL PROPERTIES

5.1 
Pharmacodynamic properties

Pharmaco-therapeutic group: antithrombotic agent, ATC-code: B 01 A D 02

The active ingredient of Actilyse is alteplase, a glycoprotein, which activates plasminogen directly to plasmin. When administered intravenously, alteplase remains relatively inactive in the circulatory system. Once bound to fibrin, it is activated, inducing the conversion of plasminogen to plasmin leading to the dissolution of the fibrin clot.

Studies in myocardial infarction

In a study including more than 40,000 patients with an acute myocardial infarction (GUSTO) the administration of 100 mg alteplase over 90 minutes, with concomitant iv. heparin infusion, led to a lower mortality after 30 days (6.3 %) as compared to the admini​stration of streptokinase, 1.5 million U over 60 minutes, with s.c. or iv. heparin (7.3 %). Actilyse-treated patients showed higher infarct related vessel patency rates at 60 and 90 minutes after thrombolysis than the streptokinase-treated patients. No differences in pat​ency rates were noted at 180 minutes or longer.

30-day-mortality is reduced as compared to patients not undergoing thrombolytic therapy. 

The release of alpha-hydroxybutyrate-dehydrogenase (HBDH) is reduced. Global ven​tricular function as well as regional wall motion is less impaired as compared to patients receiving no thrombolytic therapy. 

A placebo controlled trial with 100 mg alteplase over 3 hours (LATE) showed a reduction of 30-day-mortality compared to placebo for patients treated within 6-12 hours after symptom onset. In cases, in which clear signs of myocardial infarction are present, treat​ment initiated up to 24 hours after symptom onset may still be beneficial. 

Studies in pulmonary embolism

In patients with acute massive pulmonary embolism with haemodynamic instability throm​bolytic treatment with Actilyse leads to a fast reduction of the thrombus size and a reduc​tion of pulmonary artery pressure. Mortality data are not available. 

Studies in acute stroke

In two USA studies (NINDS A/B) a significant higher proportion of patients, when compared to placebo, had a favourable outcome (no or minimal disability). These findings were not confirmed in two European studies and an additional USA study. In the latter studies however, the majority of patients were not treated within 3 hours of stroke onset. In a meta-analysis of all patients treated within 3 hours after stroke onset the beneficial effect of alteplase was confirmed. The risk difference versus placebo for a good recovery was 14.9% (CI 95% 8.1% to 21.7%) despite an increased risk of severe and fatal intracranial haemorrhage. The data do not allow drawing a definite conclusion on the treatment effect on death. Nevertheless overall, the benefit/risk of alteplase, given within 3 hours of stroke onset and taking into account the precautions stated elsewhere in the SPC, is considered favourable.

Meta-analysis of all clinical data show that the agent is less effective in patients treated after 3 hours of onset (3 to 6 hours) compared with those treated within 3 hours of onset of symptoms, while the risks are higher, which makes the benefit/risk ratio of alteplase unfavourable outside the 0-3h time frame.

Due to its relative fibrin-specificity alteplase at a dose of 100 mg leads to a modest decrease of the circulating fibrinogen levels to about 60 % at 4 hours, which is generally reverted to more than 80 % after 24 hours. Plasminogen and alpha-2-antiplasmin decrease to about 20 % and 

35 % respectively after 4 hours and increase again to more than 80 % at 24 hours. A marked and prolonged decrease of the circulating fibrinogen level is only seen in few patients.

5.2
Pharmacokinetic properties

Alteplase is cleared rapidly from the circulating blood and metabolised mainly by the liver (plasma clearance 550 - 680 ml/min.). The relevant plasma half‑life T1/2 alpha is 4‑5 min​utes. This means that after 20 minutes less than 10% of the initial value is present in the plasma. For the residual amount remaining in a deep compartment, a beta‑half‑life of about 40 minutes was measured.

5.3
Preclinical safety data

In subchronic toxicity studies in rats and marmosets no unexpected side effects were found. No indications of a mutagenic potential were found in mutagenic tests.

6.
PHARMACEUTICAL PARTICULARS

6.1
List of excipients

Powder for solution:

L-arginine

Phosphoric acid, 10%,

Polysorbate 80

Solvent:

Water for injections

6.2
Incompatibilities

The reconstituted solution may be diluted further with sterile physiological saline solution 

(0.9 %) up to 1:5.

It may not, however, be diluted further with water for injections or carbohydrate infusion solutions, e. g. dextrose.

Actilyse must not be mixed with other drugs, neither in the same infusion-vial nor via the same catheter (not even with heparin).

6.3
Shelf life

36 months

Chemical and physical in-use stability of the reconstituted solution has been demonstrated for 24 hours at 2 - 8°C and 8 hours at 25°C. From a microbiological point of view, the product should be used immediately.
6.4
Special precautions for storage

Do not store above 25°C.

Protect from light. Store in the original package.

6.5
Nature and contents of container

Powder for solution:

10, 20, 50 or 100 ml sterilised glass vials, which are stoppered with sterile siliconised grey butyl-lyophilisation-type stoppers with aluminium/plastic flip-off caps.

Solvent:

The water for injections is filled into either 10, 20, 50 or 2 x 50 ml vials, depending on the size of the rt-PA vials. The water for injections vials are stoppered with appropriate rubber stoppers and aluminium/plastic flip‑off type caps.

Transfer cannulas (included with pack-sizes of 20 mg, 50 mg and 100 mg only)

Pack sizes:

10 mg

1 vial with 467 mg powder for solution for infusion

1 vial with 10 ml of water for injections

20 mg

1 vial with 933 mg powder for solution for infusion

1 vial with 20 ml of water for injections

1 transfer cannula

50 mg

1 vial with 2333 mg powder for solution for infusion

1 vial with 50 ml of water for injections

1 transfer cannula

100 mg

1 vial with 4666 mg powder for solution for infusion

2 vials with 50 ml of water for injections

2 transfer cannulas

6.6
Instructions for use and handling 

None
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Record GCS and vital signs:


Every 15 minutes for 2 hours


Every 30 minutes for the next 6 hours


Hourly for a further 6 hours


4 hourly for the next 36 hours





Next:


Initial bolus of treatment given by doctor over 1-2 minutes


Remainder of treatment to be given by syringe driver over 1 hour


REMEMBER TO CHECK INFUSION RATE





On arrival of patient, record:


GCS


BP


Pulse


O2 saturation








NURSING PATHWAY SUMMARY FOR IST-3





Prepare for arrival of patient to ward.


  Minimum equipment required:


O2 and O2 saturation monitor


Suction


Drip stand


Syringe pump and attachments


Manual sphygmomanometer





In the 24 hours following treatment avoid:


Urinary catheterisation


NG insertion


Central venous access


Arterial puncture


If essential discuss with medical team first








NOTE:


Avoid im injections for 48 hours


Avoid anticoagulant therapy


Do not give aspirin until post treatment CT scan results available


Consider paracetamol if pyrexial





IF THERE ARE ANY SIGNS OF BLEEDING OR THE PATIENT DETERIORATES IN ANY WAY CALL THE SENIOR NURSE IN CHARGE AND THE RESPONSIBLE MEDICAL TEAM





Note the larger left lateral ventricle and prominent left sylvian fissure indicating volume loss.  Note the hypodense area at the posterior end of the left sylvian fissure consistent with a previous infarct.  However, also note the hyperdense – white – linear area on the inner margin of the sylvian fissure (arrows).  This white streak is caused by haemosiderin, and is the CT equivalent of dark bands on T2 and gradient echo MR images from haemosiderin.  Therefore the old left hemisphere lesion was a left primary intracerebral haemorrhage.





This patient has a well defined,    sharp edged, hypodense wedge-shaped lesion in the right posterior frontal region (grey arrow) and a smaller similar low density area in the right posterior sylvian region (black arrow).  These are consistent with an infarct.  The patient’s symptoms were initially said to have started 2.5 hours prior to the scan.  However, this lesion is far too developed to be 2.5 hours old – it is too well demarcated and too hypodense.  Further questioning revealed that the patient’s stroke had probably started 8 hours earlier.
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