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Procedure | Canberra Health Services
Coagulation Factor Replacement Products – Continuous Infusion – Bolus Dosing – Adults, Paediatrics, including Adolescents and Infants (not Neonates)
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[bookmark: _Toc219390976]Purpose
The purpose of this procedure is to provide a systematic and consistent approach for the safe and appropriate administration of continuous coagulation factor replacement products and bolus across Canberra Health Services (CHS).
Continuous infusions of coagulation factor replacement aim to: 
raise and maintain a constant factor level in plasma to sufficiently control and/or prevent bleeding
avoid peaks and troughs of factor level thereby enhancing therapeutic efficacy
reduce the overall use of factor product for the duration of need.
Bolus coagulation factor replacement aims to:
raise factor level in plasma to control and/or prevent bleeding
allow patient to self-treat at home
allow patient to stay at home and present daily for bolus replacement therapy.
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[bookmark: _Toc219390977]Alerts 
[bookmark: _Hlk65478964]Surgical procedures and interventions performed on patients with a known bleeding disorder should be coordinated through the Canberra Hospital Haemophilia Treatment Centre (HTC). The Canberra Hospital HTC is in Building 19 (Capital Region Cancer Centre), Level 4, and can be contacted on 51242286 or 0481013323.
Changes to dosage and/or infusion rates must be in consultation with the Haematology team at Canberra Hospital.
It is very important that the coagulation factor replacement infusion runs continuously and is not interrupted. If the infusion is stopped for longer than one hour due to unavoidable circumstances (i.e. intravenous cannula (IVC) tissued) the staff overseeing the infusion should contact the Haematology Registrar, Haemophilia Nurse or Consultant as a bolus dose may be required. For paediatric patients contact the Paediatric Registrar.
As Factor replacements do not contain any antimicrobial agent, continuous infusion should be completed and the infusion set changed within 24 hours. 
All bolus doses of coagulation factor must be prepared just prior to administration.
[bookmark: _Hlk218261902]For paediatric patients managed by Sydney Children’s Hospital, any procedures or interventions, changes to medication etc., should be done in consultation with the Sydney Children’s Hospital Network. The Haemophilia Nurse at Sydney Children’s Hospital can be contacted during business hours on 0436 601238 or 02 9382 1240. After hours the Paediatric Haematologist/Paediatric Oncologist on-call can be contact via switch 02 9382 0000. In instances when medical officers within Sydney Children’s Hospital are not available the Canberra Hospital HTC should be contacted.
Confirm any required blood tests have been performed and the results obtained prior to the factor infusion. If a patient is on emicizumab (Hemlibra®) ensure that this is written on the pathology request form as coagulation testing is undertaken using a different process.
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This document applies to CHS staff involved in the intravenous administration of coagulation factors at the Canberra Hospital. This includes the following staff working within their scope of practice: 
Medical Officers (MOs)
Nurse Practitioners (NPs)
Registered Nurses
Registered Midwives
Transfusion Laboratory staff. 
All staff involved in the administration of these products are responsible for maintaining and updating their knowledge and practices.
New nursing, medical staff, or students (as described by their individual scope of practice) will be required to perform this procedure under the direct supervision of a credentialed and competent practitioner. Staff are credentialed through BloodSafe eLearning Australia; Venepuncture and Cannulation Accreditation and Central Venous Access Device Management and Care and Aseptic Technique eLearning (all available via the e-Learning management system HRIMS).
This procedure applies to patients with known bleeding disorders receiving intravenous administration of coagulation products.  
For the purposes of this procedure:
adolescents are defined as 16 to 18 years of age
paediatrics are defined as between 12 months and 16 years. 
infants are defined as between one month and twelve months of age
neonates are defined as less than 28 days of age and are out of scope of this procedure.
Support for continuous or bolus factor replacement outside of this scope can be obtained from the on-call Haematology Specialist at Canberra Hospital. 
For paediatric patients managed by the Sydney Children’s Hospital support should be obtained from the haematology team at Sydney Children’s Hospital.
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[bookmark: _Toc219390979]Section 1 – Initial Assessment and Prescription
Initial assessment
MOs and NPs are responsible for conducting an initial assessment of the patient with a known bleeding disorder on presentation. NPs must be named on the Nurse Practitioner and Endorsed Midwife Register on the intranet which includes their scope of practice and current credentialling.
Factors to consider at time of presentation are:
type of coagulation disorder e.g. haemophilia, von Willebrand disease or other (rare) bleeding disorders
patient’s existing treatment plan (documented in the patient’s clinical record, or in the patient’s own hard copy record)
baseline Factor VIII/IX levels, and/or the presence of Factor VIII/IX inhibitors
Alert 
Haemophilia B patients with inhibitors (antibodies to Factor IX) are at risk of severe allergic reactions, including anaphylaxis, to Factor IX. This is assessed through a simple assay via pathology coagulation with inhibitors and noted in the patient’s care plan. See the Management of Anaphylaxis in Adults and Children Guideline, available on the Policy and Guidance Documents Register, for more detail on anaphylaxis.
type of surgical intervention planned
assessment of site and extent of bleeding and the impact on function
risks associated with continuous or regular bolus infusion of factors such as inhibitor development and local thrombophlebitis
assessment of treatment outcome.
[bookmark: _Hlk172532356]Prescription
Haemophilia patient records, treatment plans and treatment letters are held in the Digital Health Record (DHR). Historical records are available on the hospital intranet Clinical Patient Folder (CPF). Patients may also carry treatment plans on cards from the Canberra Hospital, The Australian Bleeding Disorders Registry (‘MyABDR’) or other haemophilia treatment centres.
Contact the HTC via Switch on 51242286 or 0481013323, or (internal 9) during business hours if these documents are unavailable.
Send the Transfusion Laboratory a copy of the treatment plan via: TCHTransfusion@act.gov.au. The laboratory only stocks minimal inventory of factor replacements and must have prior notification to ensure sufficient stock of product is available.
Read and be familiar with the supplied product information.
Obtain and document informed consent from the patient.
Ensure all interactions, discussions and treatment decisions are fully documented in the patient’s clinical record.
Continuous and bolus intravenous (IV) factor infusions must be prescribed by the Haematologist or the Haematology Advanced Trainees in consultation with the Haematologist.
Plasma derived products and Recombinant Coagulation Factors in Australia are funded by National and State Governments. The National Blood Authority manages national supply for treatment conducted under the direction of Haematologists working at designated haemophilia treatment centres.
Most clotting factors are not recommended by manufacturers for continuous infusion. However, continuous infusion of these products has been proven to be safe and haemostatically effective in both the peri-operative management of major and minor surgery and in the treatment of major spontaneous or traumatic bleeds. It is the responsibility of the prescribing Haematologist (or the Haematology Trainee doctor under the guidance of the Haematologist), the Paediatric Haematologist, and the Nurse Practitioner, to ensure the product and delivery method most suited to each individual circumstance is appropriate.
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Equipment 
Arcomed® pump (syringe pump)
appropriate size syringe (5 mL - 50mL)
Perfusor giving set
Dosing
Dose of recombinant Factor VIII and plasma derive Factor VIII: 
Australian Haemophilia Centre Directors' Organisation (AHCDO) recommends dosing (units/kg) based on the day of surgery and required Factor VIII steady state level (%), which is as follows:
Pre-operative: 40 to 50 units/kg bolus loading dose, aiming for pre-operative levels of 80% or more Factor VIII plasma level 
Days 1 to 6: required level greater than 50%; dose at 3 to 5 units/kg/hour
Days 7 and beyond: often changed to bolus.
Dose of recombinant Factor IX 
Although there is no clear recommendation on continuous infusion dosing including the AHCDO guideline, international studies suggest a Factor IX dose of 3 to 5 units/kg/hour is to be used. 
40 to 50 units/kg bolus loading dose. Subsequent doses need to be determined based on the condition and/or complications at that time.
Dose of recombinant von Willebrand Factor
For von Willebrand disease, surgery is usually adequately covered using Biostate bolus dosing. The treating Haematologist should be contacted for instruction.
Initial infusion 
Confirm informed consent process has been followed and documented by the MO in the patient’s clinical records. Refer to the Consent for Healthcare Treatment Guideline, available on the Policy and Guidance Documents Register. 
[bookmark: _Hlk218262511]Ensure that there is a current medical order placed through DHR medication orders and a copy of the treatment plan is available in the clinical record. The Blood Product Prescription and Checklist form (located on the Clinical Forms Register) is used for DHR down time procedures.
Confirm the exact product the patient was prescribed, e.g. recombinant factors, plasma-derived factors, or extended half-life products.
Release the blood products in the patient’s clinical record for the transfusion laboratory to prepare the product for collection. 
Ensure appropriate IV device has been inserted, flushed and is patent. 
Alert 
The access device selected should meet the planned duration of therapy with minimal device changes or reinsertions (see the Central Venous Access Device (CVAD) Care and Management – Adults and Paediatrics (not Neonates) Procedure on the Policy and Guidance Documents Register). Factor infusions can be delivered by any form of IV access including peripheral cannula.
Confirm the patient’s identity to ensure that the correct patient is receiving the correct product. Specifically check all patient details on the prescription against both the patient’s identification band and the product, and if possible, ask the patient to identify themselves (thus ensuring an incorrect name band has not been fixed to the patient). Refer to the Patient Identification and Healthcare Activity Matching Procedure, available on the Policy and Guidance Documents Register.
Record baseline vital signs in the patient’s clinical record. Continue minimum of once every 6 hours observations while the infusion is in progress, or as directed by clinical condition. For further information please see the Post-Operative Handover and Observations – Adult Patients (First 24 hours) Procedure, available on the Policy and Guidance Documents Register. 
A bolus dose may precede the continuous infusion and should be administered immediately prior to commencing continuous infusion. (A bolus may be required to achieve a therapeutic level prior to commencing continuous infusion).
Confirm product is correct against order with second registered nurse/midwife/MO.
Reconstitute the factor replacement as per product specifications.
· Information on reconstitution is found in the packaging with the product.
· [bookmark: _Hlk218262969]If staff are unsure about aspects of the process, please contact the Haemophilia Nurse at HTC in Canberra Hospital during business hours on 51242286 or 0481013323. For paediatric patients under the care of the Sydney Children’s Hospital advice should be sought from the Paediatric Haematology Nurse Coordinator at Sydney Children’s Hospital, during business hours on 0436 601238 or 02 9382 1240.
Alert
Many haemophilia patients are highly experienced in managing their treatment and have been trained to reconstitute their product. Their involvement in this process reflects their expertise and contributes to patient safety. However, it is the responsibility of the staff member to ensure this process is accurately performed against product specification.
Draw up and combine individual vials of the factor replacement, reconstituted in a single appropriately sized syringe. There is no need to add extra water for injection or normal saline to the reconstituted solution. Mix gently, do not shake the vial. If you wish to increase the volume of product in the syringe you may add water for injection.
Apply the infusion additive label with all documentation completed and appropriate signatures. 
Connect the Arcomed® pump infusion giving set with the syringe containing the reconstituted factor replacement and prime the line using the Arcomed® pump (or manually) to ensure immediate and accurate availability to the patient, and to ensure the line tubing is purged of air.
Program the Arcomed® pump, ensuring the correct syringe brand and size have been selected. This will form part of the check with the second checker. Failure to do this may result in the infusion not running to time and potentially sub-therapeutic levels. The rate of infusion will be set by the prescribing clinician’s dose and determined by the reconstituted final volume (e.g. final pooled volume 15mL over 24 hours = 0.625mL/hour). Check programmed infusion rate with second RN, and by using a smart phone calculator.
Commence infusion.
Document in the patient’s clinical record, including batch numbers, start times, when factor levels are due to be taken, dose and hourly rate.
Factor levels should be performed within 6 to 12 hours of commencing the infusion.
Factor levels will be checked as per Haematologist treatment plan during the continuous infusion to ensure adequate factor level is being maintained. 
· This is to be done prior to 0700 hours each morning as the results will determine if the infusion dose needs to be altered. Inform coagulation laboratory on 5124 2834 if weekend 0700 hours testing is required.
· Factor levels require 1 x sodium citrate (blue top) tube. Tubes must be filled to the fill line indicated on the tube.
· There is no need to put the samples on ice, but they should be sent immediately to Pathology marked URGENT.
· Notify the laboratory to expect the sample by calling 5124 2834.
· Low readings may occur when blood samples are not spun and separated within four hours. 
· Do not cease the infusion to take these levels. 
Note: Blood samples should be collected from the opposite arm to the infusion, not from the same arm as the infusion.
[bookmark: _Toc489516226]Subsequent infusions
1. Arrange for the new supply to be delivered from the Transfusion Laboratory in the patient’s clinical record by calling extension 42918 in enough time to prevent interruption to the infusion.
1. The infusion must not be ceased whilst waiting for new orders (ensure orders are written up in advance).
1. Infusion should be changed every 24 hours. 
1. Line changes should be performed every 72 hours. Only normal saline can be run concurrently with factor replacement products. A second IV access site is required if IV medications (i.e. antibiotics) are to be given.  
Alert: Most medications are incompatible with factor replacement infusions
[bookmark: _Toc489516227]Discontinuation of infusion
1. A bolus dose of factor may be ordered by the Haematologist or the Haematology Advanced Trainee when the infusion is to be discontinued.
1. Most haemophilia patients have been trained in the reconstitution and administration of their haemophilia product and may administer the bolus doses if they wish. 
1. Please do not discard any unused factor. At the time of discontinuation as directed by the Haematology consultant, any remaining factor may be given as a slow IV bolus immediately at time of cessation.
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Equipment
23G Butterfly
Required factor from transfusion laboratory (also contains dilutant)
10 to 20mL syringe
Infusion
1. Confirm informed consent process has been followed and documented by the MO in the patient’s clinical records. See the Consent for Healthcare Treatment Guideline.
Ensure that there is a current medical order placed through DHR medication orders and a copy of the treatment plan is available in the clinical record. The Blood Product Prescription and Checklist form (located on the Clinical Forms Register) is used if the DHR is down.
Confirm any required blood tests have been performed and the results obtained prior to the factor infusion.
Confirm the exact product the patient was prescribed, for example, recombinant factors, plasma derived factors, or extended half-life products.
Release the blood product in the patient’s Clinical Record to ensure the Transfusion Laboratory can prepare the product for collection.
Ensure the appropriate IV device has been inserted, flushed and is patent.
Confirm the patient’s identity to ensure that the correct patient is receiving the correct product. Check the patient’s details on the prescription against both the patient’s identification band and the product and, if possible, ask the patient to identify themselves (ensuring an incorrect name band has not been fixed to the patient). Refer to the Patient Identification and Healthcare Activity Matching Procedure.
Record baseline vital signs in the patient’s clinical record. No further observations are required.
Confirm product is correct against order with a second registered nurse/midwife/MO. Reconstitute the factor replacement as per the product specifications. Information on reconstitution is found in the packaging with the product.
If staff are unsure about aspects of the process, they must contact the Haemophilia Nurse at HTC in Canberra Hospital during business hours on 5124 2286 or 0481 0133 323. For paediatric patients under the care of Sydney Children’s Hospital advice should be sought from the Paediatric Haematology Nurse Coordinator at Sydney Children’s Hospital, during business hours on 0436 601238 or 02 9382 1240.
Insert butterfly and administer the bolus factor replacement using a pulsating action over 3 to 5 minutes. Remove the butterfly. Note there is no need to flush the butterfly. 
Apply direct pressure to the insertion site for 10 minutes.
Document in the patient’s clinical record including batch numbers, start time and finish time.
Haematologist will determine whether the patient should be admitted; this will depend on site and extent of bleeding. If no admission is necessary, observe the patient for 30 minutes post factor to ensure bleeding has stopped and then discharge.
Please notify haemophilia nurse of patient presentation on 0481013323 (leave message if after hours) and they will contact the patient regarding follow up care.


Alert
Many haemophilia patients have been trained to reconstitute their product and insert their own butterfly. They can also guide staff through this process; however, it is the responsibility of the staff member to ensure this process is accurately performed against the product specification.
Dosing of Recombinant Factor VIII
Depends on site of bleeding:
Joints/musculoskeletal bleeding: 40 International Units/kg
Gastrointestinal/genitourinary: 50 International Units/kg
Oral mucosa/dental/epistaxis: 30 International Units/kg (use of Tranexamic Acid is effective in preventing recurrence)
Central Nervous System (CNS): 75 International Units/kg
Trauma/surgery: 50-75 International Units /kg
[bookmark: _Hlk74055617]Dosing of Recombinant Factor IX
Depends on site of bleeding:
Joints/musculoskeletal bleeding: 50 International Units/kg
Gastrointestinal/genitourinary: 75 International Units/kg
Oral mucosa/dental/epistaxis: 50 International Units/kg (use of tranexamic acid is effective in preventing recurrence)
CNS: 125 International Units/kg
Trauma/surgery: 75-125 International Units/kg
Dosing of Recombinant Factor IX (Albutrepenonacog alfa- Idelvion)
Adults, adolescents and paediatric patients 12 years of age or more: For an incremental recovery of 1.3 International Units/dL per 1 International Units/kg, the dose is calculated as follows: Dose (International Units) = body weight (kg) x desired FIX increase (International Units /dL) x 0.77 dL/kg.
Paediatric patients under 12 years of age: For an incremental recovery of 1 International Units /dL per 1 International Units /kg, the dose is calculated as follows: Dose (International Units) = body weight (kg) x desired FIX increase (International Units /dL) x 1 dL/kg.
Dosing for control and prevention of bleeding episodes and in the perioperative settings 
For adults and paediatric patients refer to Table 1 (information taken from the Product Information on the Idelvion® website (available at: https://labeling.cslbehring.com/PI/AU/IDELVION/EN/IDELVION-Product-Information.pdf)


Dosing for degree of haemorrhage
	Degree of Haemorrhage
	FIX level required (%) (International Units /dL)
	Frequency of doses (hours)/Duration of therapy (days)

	Minor or moderate
haemarthrosis, muscle bleeding (except iliopsoas) or oral bleeding
	30-60
	Single dose should be sufficient for majority of bleeds. Maintenance dose after 48-72 hours if there is further evidence of bleeding.

	Major
life threatening hemorrhages, deep muscle bleeding including iliopsoas.
	60-100
	Repeat every 48-72 hours for the first week and then maintenance dose weekly until bleeding stops and healing is achieved.



Dosing for control and prevention of bleeding in the perioperative setting
	Control and prevention of bleeding in the perioperative setting
	FIX level required (%) (International Units /dL)
	Frequency of doses (hours)/Duration of therapy (days)

	Minor surgery
Including uncomplicated tooth extraction
	50–80 (initial level)
	Single dose may be sufficient for a majority of minor surgeries. If needed, maintenance dose can be provided after 48-72 hours until bleeding stops and healing is achieved.

	Major surgery
	60–100 (initial level)
	Repeat every 48-72 hours for the first week, and then maintenance dose 1-2 times per week until bleeding stops and healing is achieved.


Dosing of Biostate (use for von Willebrand Disease)
Depends on site of bleeding:
Joints/musculoskeletal bleeding: 40 International Units /kg (96 von Willebrand Factor International Units /kg)
Gastrointestinal/genitourinary: 40 International Units /kg (96 von Willebrand Factor International Units /kg)
Oral mucosa/dental/epistaxis: 25 International Units /kg (60 von Willebrand Factor International Units /kg) (use of tranexamic acid is effective in preventing recurrence)
CNS: 60 International Units /kg (144 Von Willebrand Factor International Units /kg)
Trauma/surgery: 60 International Units /kg (144 Von Willebrand Factor International Units /kg)
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[bookmark: _Hlk170467190]Outcome
[bookmark: _Hlk170467240]The administration of continuous coagulation factor replacement products and bolus at Canberra Hospital is carried out in a safe and consistent way, according to this procedure. There should be no significant incidents relating to Coagulation Factor Replacement.
Measures
Incident data related to coagulation factor administration and bolus dosing will be reviewed regularly by the Lead Clinician and divisional Executive Director to assess staff are administering continuous coagulation factor replacement products and bolus dosing in a systematic and consistent way in accordance with this procedure. 
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Policies
Nursing and Midwifery Board of Australia (NMBA) Requirements for Practice
Medication Handling 
Procedures
Infection Prevention and Control
Patient Identification and Healthcare Activity Matching 
Central Venous Access Device (CVAD) Care and Management – Adults and Paediatrics (not Neonates)
Fresh Blood Products Administration (Adults, Paediatrics and Neonates)
Post Operative Handover and Observations – Adult Patients (First 24 hours) 
Guidelines 
Consent for Healthcare Treatment
Fasting Guidelines for Patients undergoing procedures Requiring Sedation or Anaesthesia
Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011
Carers Recognition Act 2021
Other
Australian Charter of Healthcare Rights
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