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Urokinase is a thrombolytic drug extracted from human urine. It directly converts plasminogen to form plasmin, the proteolytic enzyme responsible for the breakdown of fibrin into small peptide molecules. It is used to eradicate vascular occlusions which can be the result of an embolus or an acute thrombosis.

Background
	This guideline has been established to serve as a reference for the safe and effective administration of urokinase in the Angiography Suite of the Medical Imaging Department. 



Key Objective
To facilitate safe use of Urokinase in the Medical Imaging Department 

Alert: If any signs or symptoms of adverse reaction develop, the infusion is to be stopped immediately and medical assistance called for. Refer to Section 4 for more information. 
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This guideline applies to the use of urokinase primarily for the indication of dialysis arteriovenous (AV) fistula/graft thrombolysis (declotting) performed by Interventional Radiologists (IR’s) and Vascular Surgeons in the Medical Imaging Angiography Suite only.

This guideline applies to the following staff working within their scope of practice:
Medical Officers
Nurses
Allied Health professionals
Students under direct supervision.

Back to Table of Contents
	[bookmark: _Toc389473278][bookmark: _Toc393203334][bookmark: _Toc112666732]Section 1 – Contraindications



ABSOLUTE
Hypersensitivity to agent or excipient
Recent or active clinically relevant bleeding
Impaired coagulation (haemorrhagic diathesis, spontaneous fibrinolysis) and severe thrombocytopenia
Recent major trauma including cardiopulmonary resuscitation (CPR); thoracic surgery or neurosurgery (within 60 days)
Recent major surgery until primary wound healing, recent organ biopsy; lumbar puncture (LP) trans-lumbar aortography (within 10 days)
Ischaemic or haemorrhagic CVA in last 60 days. 
Intracranial neoplasm, or other neoplasm prone to haemorrhage
Intracranial Aneurysm and arteriovenous malformation (AVM) 
Severe uncontrolled arterial hypertension (systolic >200mmHg, diastolic > 100mmHg, grade III/IV hypertensive retinopathy)

RELATIVE 
In the following conditions, the risk of bleeding may be increased and should be weighed against the anticipated benefits:
Recent surgery other than thoracic or neurosurgery; first 18/40 of pregnancy or recent obstetric delivery; puncture of non-compressible vessel
Moderate coagulation defects including secondary to hepatic and renal disease
Concomitant anticoagulation and antiaggregant therapy
Cavitating pulmonary disease
Genitourinary tract disease with existing or potential source of bleeding (e.g. indwelling bladder catheter)
Likelihood of left heart thrombus (e.g. mitral stenosis with AF) with potential risk of cerebral embolism
Severe cerebrovascular disease. 
Known septic thrombotic disease
Elderly patients >75yrs. 

Note: It may be appropriate to deviate from the above recommendations in specific clinical circumstances, including, but not limited to:
 uncomplicated lumbar puncture, 
thrombolysis following rib resection for Thoracic Outlet Syndrome.

INTERACTIONS
Concomitant anticoagulant use increases risk of bleeding i.e., fibrin and fibrinogen fissure products can potentiate heparin up to 12-24 hours after cessation of urokinase.
Anti-fibrinolytics (e.g. aprotonin, tranexamic acid) reduce efficacy of urokinase.

Appropriate dose adjustment must be considered if the patient is currently on anticoagulation and/or intraprocedural heparin is opted for e.g. halving the bolus dose of heparin.
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Before the procedure can be booked in Medical Imaging an Interventional Pre-Procedure Form must be completed and sent to Medical Imaging by the treating team. This will be reviewed by the proceduralist and the booking made.
The Use of a Drug for an Unapproved Indication form should be completed prior to performing the procedure, as part of the consent process.
Urokinase is not registered for use in Australia and requires a Special Access Scheme (SAS) form to be completed by the senior Proceduralist / Interventional fellow / senior Registrar when Urokinase is used during the procedure. The SAS form can be completed prior or post procedure.

The patient must have Pathology tests prior to the administration of urokinase.  Pathology tests are to include:
full blood count (FBC)
fibrinogen
prothrombin time (PT) and 
activated partial thromboplastin (APTT). 
The results of the pathology tests will be reviewed by the proceduralist as part of the booking process.
The proceduralist will discuss with the patient the intended use of the urokinase and any potential side effects as part of the Informed Consent policy process. The proceduralist is required to complete both the Informed Consent Form (15270) and the Patient Consent Use of a Drug for an Unapproved Indication form (15312) with the patient prior to commencement of the procedure.
It is the responsibility of the Interventional Radiologist/Vascular Surgeon to confirm the correct patient identification, correct procedure, and correct site as per Patient Identification and Procedure Matching Procedure.
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There has been an evolution of the declotting procedure, from a basic pharmacologic technique reliant solely on fibrinolytic agents like urokinase (usually at higher doses and administered as bolus or infusion), to more complex pharmaco-mechanical strategies supported by an ever-increasing array of available mechanical tools, in an effort to reduce the haemorrhagic complications associated with the use of higher doses of fibrinolytics and improve long term dialysis access patency.

Historical publications suggest an upper limit dosage of 500 000iu in a single session, however more recent literature suggests 150 000 -250 000iu with adjunct mechanical techniques Allowing for acceptable variations in proceduralists’ techniques, availability of mechanical devices and individual patient characteristics (e.g., mega-fistula, height, weight or age), a maximum of 300 000-350 000iu is recommended, for the purposes of this guideline document.
At times the maximum dose might be higher, which may be acceptable in specific clinical circumstances.

Alert: It is essential that the nurse drawing up Urokinase reiterates clearly to the Proceduralist and other team members, the total dose administered at each increment, and re-specify when the level of 350,000 units is reached. Verbal understanding must be given by Proceduralist when this level is reached. 

Appropriate dose adjustment must be considered if the patient is currently on anticoagulation and/or intraprocedural heparin is opted for e.g. halving the bolus dose of heparin.

There is also a recommendation that the absence of evidence of luminal recanalization after 45-60 procedural / treatment minutes, should prompt a re-evaluation of the merits of proceeding further with the procedure or that it be abandoned altogether. 

The strategy of continuous urokinase infusion in a high-care setting is not favoured in the Canberra Hospital. 

All dosages of urokinase and other anticoagulants used during the procedure must be documented in the medical record. Any specific post procedural instructions must be clearly documented by the radiologist or surgeon in the medical record and communicated to the treating team.
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Haemorrhage
This is the most frequent and severe adverse effect of urokinase therapy. The haemostatic status of the patient may be more profoundly altered with urokinase therapy than with heparin or coumarin-derivative anticoagulant therapy.
Severe spontaneous bleeding, including fatal intracranial haemorrhage, may occur with 1% frequency. Less severe bleeding is twice as common compared with heparin therapy. Patients with pre-existing haemostatic defects have the greatest risk.


Hypersensitivity reactions
In contrast to streptokinase, urokinase is largely non-antigenic. Mild allergic reactions including bronchospasm and rash have been reported rarely. Anaphylaxis is extremely rare.

Overdosage
If haemorrhage that occurs during treatment with urokinase can be controlled with local pressure, then treatment maybe continued.
If severe bleeding occurs, treatment with urokinase must be ceased and inhibitors (e.g. aprotinin, e-aminocaproic or tranexamic acid) can be administered. In serious cases, human fibrinogen, factor XII, packed red cells, or whole blood should be given as appropriate. For correction of volume deficiency, dextrans should be avoided.

Reporting of Suspected Adverse Reactions
The World Health Organisation defines an adverse drug reaction (ADR) as an action which is noxious and unintended, and which occurs at doses normally used for the prevention, diagnosis, or treatment of disease or for modification of a physiological function. An adverse reaction does not include the toxic effects of an overdose.
Reporting suspected adverse reactions after authorised use of urokinase is important. It allows continued monitoring of the benefit/risk balance of the product
All adverse drug reactions must be: 
Recorded in the patient’s clinical record 
Reported to the Adverse Drug Reaction Reporting Committee (ADRRC) 
Clearly documented in the relevant section of the patient’s discharge summary. 
Adverse drug reactions may be reported by any health professional by completing the online reporting form available via the CHS Healthhub > Clinical Apps > Adverse drug reactions. Completed forms will automatically be forwarded to the ADRRC secretariat email account. 
Note: Some ADR will also be classified as incidents. When this occurs, a RiskMan Clinical Incident will need to be completed in addition to reporting to the ADRRC. 
Refer to Incident Management – Clinical Policy and Procedure and Medication Handling Policy for more information.
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Outcome
Safe administration of Urokinase to patients in medical imaging angiography suite who clinically require it. 

Measures
Review of Clinical Incidents related to Urokinase Administration in Medical Imaging which is routinely performed in the Morbidity and Mortality Meeting.
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Policies
Informed Consent (Clinical)
Medication Handling 
Incident Management (Clinical)
Surgical Safety Checklist 

Procedures
Patient Identification and Procedure Matching 
Incident Management (Clinical)
Clinical Handover 
Medical Imaging Reporting and Procedures

Guidelines 
Fasting Guidelines for Patients requiring Sedation or Anaesthesia
ANZCA Sedation and or Analgesia for Diagnostic and Interventional Medical Dental or Surgical Procedures (PS09) 2014 in Adults, Adolescents and Children

Forms
Interventional Procedures Booking 
Informed Consent
Consent Use of a Drug for Unapproved Indication

Legislation
Medicines, Poisons and Therapeutic Goods Act 2008
Medical Treatment (Health Directions) Act 2006
Human Rights Act 2004

Other
Australian Charter of Healthcare Rights 
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Clinical Handover - Is the communication process that enables the ‘transfer of professional responsibility and accountability for some or all aspects of care for a patient, or group of patients, to another person or professional group on a temporary or permanent basis’. This is an all-encompassing statement intended to include all interactions relating to the care of an individual patient.

Incident - A clinical incident is an event or circumstance that did result in unintended harm or could have resulted in unintended harm (near miss) to a patient/client/consumer resulting from, or contributed to, by health care provided by Canberra Health Services and outside the natural disease process. This resultant harm differed from the expected outcome of the patient/client/consumer management.

Declotting - Dialysis fistula/graft declotting and interventions are minimally invasive procedures performed to improve or restore blood flow in the fistula and grafts placed in the blood vessels of dialysis patients.
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Urokinase, Interventional, declotting, thrombolysis, dialysis, fistula, graft, arteriovenous
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Disclaimer: This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
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