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The purpose of this document is to outline the expected practice for safe intrapleural administration of alteplase and dornase alfa for the management of empyema and complex parapneumonic effusion.
 
This procedure is only relevant to adult patients not suitable for operative management.
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The procedure should be performed within business hours where possible and only after consultation with a respiratory specialist or cardiothoracic surgeon. 
 
An intercostal catheter (ICC) greater or equal to 14 French is preferred and ideally this should be placed 24 hours prior to intrapleural fibrinolysis. Insertion, removal, and management of intercostal catheters is outlined in a separate policy. See Intercostal Catheter Management: Insertion to Removal – Infants, Children and Adults (not neonates) Guideline (available on the Policy and Guidance Documents Register).
  
For this procedure dornase alfa and alteplase are administered intrapleurally. The intrapleural administration of these medicines is unlicensed and consent for the use of a drug for an unapproved indication must be obtained from the patient. 
 
Intrapleural alteplase and dornase alfa may produce chest discomfort [1]. There is also an increased risk of bleeding which is more pronounced for patients receiving systemic therapeutic anticoagulation [1]. In patients with increased bleeding risk a dose reduction of alteplase from 10mg to 5mg should be considered [1].
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This procedure applies to all Canberra Health Services (CHS) staff involved with the prescription, preparation, or administration of intrapleural fibrinolysis.  
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Intrapleural fibrinolysis is a treatment option for empyema or complex pleural effusion where surgical or video-assisted thoracoscopic surgery (VATS) treatment is inappropriate or contraindicated. Intra-pleural application of alteplase has been shown to reduce fibrinous septations and dornase alfa to reduce fluid viscosity [2]. Co-administration of these agents into a complex pleural effusion has been shown to increase drainage and improve the success of medical treatment however without mortality benefit [2]. 

For the remainder of this document intrapleural fibrinolysis will refer to the co-administration of dornase alfa (recombinant human deoxyribonuclease I) and alteplase into a pleural cavity via an intercostal catheter (ICC). 
 
The aim of treatment is to break down fibrinous loculations, reduce pleural fluid viscosity and improve drainage of a complex pleural collection or empyema.
 
All patients should be first considered for VATS, washout and surgical decortication. Intrapleural fibrinolysis may be appropriate for select patients deemed unsuitable for operative management.

Suitable patients for intrapleural fibrinolysis should: 
1. have been first considered and deemed unsuitable for surgical intervention
2. have clear clinical and radiological evidence of a complex pleural effusion or empyema 
3. have failed to improve with appropriate antibiotic therapy and initial drainage. 
 
Collection complexity may be confirmed on ultrasound or CT imaging. 
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Previous hypersensitivity to alteplase or dornase alfa 
Stroke, cranial neoplasms, cranial surgery, major trauma including head trauma within the preceding 14 days or recent major surgery within 10 days. Discussion with the neurologist involved or surgeon (if patient has had recent surgery) is advised.
Previous pneumonectomy on affected side 
Active pleural bleeding 
Overwhelming sepsis 
Presence of a bronchopleural fistula.
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Induction and training should be given to all staff, appropriate to their needs with regards to prescribing, checking, and administering intrapleural fibrinolysis. This should cover potential hazards associated with intrapleural fibrinolysis and the risks associated with inappropriate or incorrect management of ICCs. Training should be provided by a senior member of staff experienced with the intrapleural fibrinolysis and the management of ICCs. 

Administration of intrapleural fibrinolysis requires a minimum of two staff including at least one medical officer.  

All staff involved in performing intrapleural fibrinolysis should be experienced in the management of ICCs and the procedure should be performed in an environment where clinical staff are familiar with the management of ICCs. 
 
Staff involved with intrapleural fibrinolysis must have access to a copy of this document (availabe on the Policy and Guidance Documents Register).
 
Sedation is not usually required for this procedure. If sedation is to be provided an additional appropriately trained staff member must be dedicated to airway monitoring and be present throughout the procedure. Any sedation should be performed in line with the Australian and New Zealand College of Anaesthetists PG09(G) Guideline on procedural sedation 2022, endorsed by CHS [3].
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Intrapleural fibrinolysis may only be prescribed by a respiratory physician, respiratory advanced trainee, cardiothoracic surgeon, or cardiothoracic registrar. Multidisciplinary discussion is encouraged prior to the prescription of intrapleural fibrinolysis.  
 
Each treatment requires a prescription for 5mg dornase alfa and 5mg to 10mg alteplase. Lower dose alteplase (5mg rather than 10mg) may be considered for select patients at higher bleeding risk [1].

All medications should be prescribed on the Digital Health Record (DHR). In the event of DHR downtime a paper medication chart should be used for prescription and administration. Prescriptions for dornase alfa and alteplase must clearly state the route of administration as ‘INTRAPLEURAL’. All prescriptions should be in accordance with the Medication Handling Policy (available on the Policy and Guidance Documents register).

Intrapleural fibrinolysis may be performed twice daily up to three consecutive days (6 doses). Ensure there is at least 6 hours in between doses. The number of doses should be individualised on the basis of condition (e.g., trends in fevers and serum inflammatory markers) and radiographic (e.g., improvement of effusion on chest radiography and bedside ultrasonography) response to treatment. 
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Informed and written consent must be obtained as per the Informed Consent - Clinical Policy (available on the Policy and Guidance Documents register). Consent is recorded on DHR via the pre-procedure tab. In the event of DHR downtime a paper consent form (available on the Clinical Forms register) may be used. Once possible, paper consent must be promptly uploaded to the DHR. 

A clinical procedure safety checklist must be conducted to determine the correct patient, procedure and site as per the Surgical Safety Checklist Procedure (available on the Policy and Guidance Documents register). This should be completed via the procedure tab on DHR. and includes a ‘time out’ for positive identification immediately prior to the procedure.   

All staff members involved in the procedure will confirm: 
patient name and date of birth (DOB) 
patient medical record number (MRN) or unit record number (URN)  
agreement on the intended procedure to be performed 
correct site for administration of drugs 
allergies  
anticoagulation status 
consent accurate, complete and signed.
 
To the extent possible involve the patient, or their person responsible, at all points in the patient identification and procedure verification process.  
 
If pre-procedure imaging data is to be used, the data must be available and correctly identified before the procedure commences.  
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	Component 
	Equipment required 

	Procedure Trolley 
	1x large sterile dressing pack 
1x sterile drape pack 
2x Gauze 
2x sterile pot/container 
3 x 50ml catheter tip or luer lock syringe depending on drain (Note: catheter tip is prefered to avoid IV administration error)
2x 10 ml syringe  
4x 18g drawing up needles  
2 x Howard Kelly (atraumatic/smooth) tubing clamps  
1x underwater Seal Drainage system with appropriate tubing 
tape to resecure drain connection 
sterile labels and pen 
chlorhexidine antiseptic (ensure no allergy) 

	PPE Trolley 
	eye protection 
sterile gown 
sterile gloves 


	Medications 
	dornase alfa (5mg) 
alteplase (5 or 10mg) 
sterile sodium chloride 0.9%, at least 250mL 

	Patient and 
monitoring 
 
	appropriate bedspace and procedure trolley 
room to accommodate procedure trolley, monitoring and staff 
pulse oximetry, non-invasive blood pressure for first administration 
wall suction with regulator, suction trap, tubing and Yankauer 
wall oxygen with regulator and delivery devices (NP, Hudson) 
intercostal catheter in situ >24 hours since insertion 
secure, accessible and working intravenous cannula 
dedicated additional staff (at least one medical officer and one registered nurse) 
appropriate dedicated airway staff if sedation is given 
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7.1 General Points 
Procedural monitoring should include pre-procedural vital signs, continuous pulse oximetry, monitoring for pain, intra-procedural vital signs every 15 minutes or as required and post-procedural vital signs.
Observe principles of the 5 moments of hand hygiene throughout the procedure (refer to the Infection Prevention and Control Procedure, available on the Policy and Guidance Documents Register).
Preparation and administration of dornase/alteplase into the pleural space must be carried out by a medical officer using strictly aseptic technique (refer to the Aseptic Technique Procedure, available on the Policy and Guidance Documents Register). 

7.2 Preparation 
1. Confirm prescription and intercostal catheter positioning on imaging.  
2. Gather equipment and medications (see Section 6).  
3. Confirm ICC connection and chosen syringe compatability (catheter tip vs leur lock). Catheter tip is preferred to prevent IV administration error.
4. Perform time out and safety checklist (see Section 5).  
5. Position patient for comfort and unhindered access to intercostal catheter site.  
6. Set up procedure trolley, open sterile packs and equipment.  
7. Apply eye protection, scrub, gown and don gloves. 
8. Clean site and drape.
 
7.3 Alteplase and dornase alfa syringe preparation 
1. Reconstitute 10mg alteplase with 10mL of water for injection/enclosed diluent.  
2. Draw up two 2.5mL (2.5mg) dornase alfa ampoules (total 5mL [5mg]).
3. Transfer 5mL (5mg) of dornase alfa and 10mL (10mg) of reconstituted alteplase (or 5mL if dose reduction) to a 50mL syringe and dilute with sodium chloride 0.9% to a volume of 50mL (label it ‘alteplase/dornase’ and ‘intrapleural route only’). 

7.4 Prepare sodium chloride flushes 
1. Draw up 30mL sodium chloride 0.9% into each of two 50mL syringes. 
  
7.5 Clamp and clean intercostal catheter 
1. With aseptic technique, clamp chest tube and disconnect from drainage unit tubing. 
2. Clean the end of the chest tube with a cleaning solution such as chlorhexidine.  
 
7.6 Ensure the intercostal catheter is patent  
1. Firmly insert (catheter tip) or attach (leur lock) a syringe containing 30mL sodium chloride 0.9%, remove clamp and flush.  
2. Reapply clamp before removing syringe. 
 
7.7 Alteplase and dornase alfa instillation  
1. Firmly insert (catheter tip) or attach (Leur lock) the syringe containing alteplase and dornase alfa, remove ICC clamp and inject syringe contents slowly over two minutes.  
2. Reapply ICC clamp before removing syringe. 
 
7.8 Flush post alteplase and dornase alfa instillation  
1. Firmly insert (catheter tip) or attach (Leur lock) a syringe or containing 30ml sodium chloride 0.9%, remove ICC clamp and flush ICC.  
2. Reapply ICC clamp then remove syringe. 
 
7.9 Post instillation  
1. Reconnect ICC to chest drainage unit. Do not remove the ICC clamp.  
2. Resecure all tube connection points with tape.
3. Leave ICC clamped for 60 minutes then remove clamp and allow ICC to drain freely unless directed otherwiseby respiratory or cardiothoracic specialist. 
4. Reposition patient for comfort.  
5. Dispose of waste.  
6. Document procedure in the patient’s clinical record.  
7. Record relevant observations. 
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Post procedure observations should be done:  
every 30 minutes for 2 hours then 
1 hourly for 2 hours then
standard protocol (i.e., observations at least every 4-6 hours).

Observations should be documented on the DHR ‘flowchart’ via the ‘observations’ tab.
 
Observations should include:  
respiratory rate 
heart rate  
oxygen saturation (SpO2) 
blood pressure 
pain.

ICC observations should be maintained as per the Intercostal Catheter Management: Insertion to Removal – Infants, Children and Adults (not neonates) Procedure (available on the Policy and Guidance Documents register). ICC observations should be documented on the DHR ‘flowchart’ under the ‘fluid balance’ tab.

Additionally monitor:  
the ICC site for signs of infection, inflammation, bleeding and leakage  
the output for signs of bleeding  
symptoms and vital signs for evidence of pneumothorax while the drain is clamped.
 
Recommended investigations: 
full blood count (FBC), urea, electrolytes and creatinine (UEC) and coagulation profile daily from 0 to 7 days post procedure.
liver function tests (LFTs) at least every 3rd day or more frequently as indicated
[bookmark: _Int_jYHudREQ]chest x-rays are required for all patients daily post procedure.

Radiological and clinical response to therapy should be evaluated by a respiratory specialist or cardiothoracic surgeon after each administration of fibrinolytic therapy to guide subsequent administration and ongoing management.  Response to therapy should be guided by clinical assessment not radiology alone.
 
Any concerns from staff or signs of deterioration in the patient’s condition should be escalated promptly as per local pathways and the respiratory or cardiothoracic team notified early. 
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Outcome 
There should be no significant incidents relating to intrapleural fibrinolysis administration. 
 
Measures 
Clinical incident data will be reported to and regularly reviewed by the Lead Clinician and divisional Executive Director. The procedure will also be reviewed by: 
CHS Clinical Governance Committee 
Respiratory and Sleep Medicine Unit Meeting 
Cardiothoracic Surgery Unit Meeting. 
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Policies 
Informed Consent – Clinical 
Medication Handling  
Preventing and Controlling Healthcare Associated Infections
 
Procedures 
Infection Prevention and Control 
Patient Identification and Procedure Matching 
Intercostal Catheter Management: Insertion to Removal – Infants, Children and Adults (not neonates) 
Aseptic Technique
Surgical Safety Checklist
 
Guidelines  
ANZCA Sedation and/or Analgesia for Diagnostic and Interventional Medical, Dental or Surgical Procedures Guidelines (PS09) 2014 in Adults, Adolescents and Children  
Fasting Guidelines for Patients Undergoing Procedures Requiring Sedation or Anaesthesia  
 
Legislation 
Health Records (Privacy and Access) Act (ACT) 1997 
Human Rights Act (ACT) 2004 
Work Health and Safety Act (ACT) 2011 
Carers Recognition Act (ACT) 2021 
 
Other 
•      Australian Charter of Healthcare Rights 
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	DHR 
	The digital health record used by Canberra Health Services. 

	Empyema  
	A collection of purulent material in the pleural space. Usually secondary to pneumonia.  

	Loculated Pleural Effusion 
	A loculated pleural effusion occurs as a result of the formation of fluid into pockets within the fissures or between the parietal and visceral pleura were the pleural layers have partly fuse 

	Intercostal catheter (ICC)  
	A catheter enabling drainage of air or fluid from the pleural space, allowing negative intra-thoracic pressures to be reestablished leading to lung re-expansion.  

	Loculations/septations  
	A group of chambers / cavities usually isolated from surrounding structures (as by a fibrous tissue septum).  

	Pigtail pleural catheters  
	A small-bore catheter specifically used in draining loculated pleural effusion. PPC are efficacious and comfortable with minimal risk of complications.  

	Pleural effusion  
	A collection of fluid in the pleural space. The fluid restricts expansion of the lung reducing vital capacity and the volume of air available for gas exchange.  

	Video-assisted thoracoscopic surgery (VATS)  
 
	Video-assisted thoracoscopic surgery is a type of thoracic surgery performed using a small video camera that is introduced into the patient's chest via small incisions.  
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Intrapleural fibrinolysis, fibrinolysis, DNase, dornase alfa, deoxyribonuclase, alteplase, empyema, pleural effusion. 
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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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