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The purpose of this procedure is to provide clinicians with information on heparin infusions for patient with active thromboembolic disease and to ensure they are initiated and monitored appropriately and therapeutic levels of anticoagulation are maintained.
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This document applies to the following staff working within their scope of practice at NCH:
Medical Officers
Pharmacy Department staff 
Nurses and Midwives  
Student Nurses under direct supervision.
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Heparin is a High Risk Medicine.

Any patient prescribed a heparin infusion should have their medications reviewed, preferably by a pharmacist as the risk of bleeding with heparin is high.

Before a heparin infusion is commenced, the Medication Administration record (MAR) in DHR should be reviewed to ensure no orders for any other anticoagulants are current – 
unless the patient is transferring from a heparin infusion to another anticoagulant.

Patients should be aware of the risks and benefits of the heparin infusion. The Heparin Consumer Medicines Information (CMI) is available here and should be given to all patients who received a heparin infusion.

All clinicians who prescribe, dispense or administer heparin should have completed the High Risk Medicines Module on Anticoagulants – available in HRIMS. 

Protamine – the reversal agent for heparin, should be available in all clinical areas where a heparin infusion is administered. 
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Smart infusion pump with drug library software
Heparin infusion bag 25,000 units in 250mL sodium chloride 0.9% (100 units/mL) (commercial premixed bag)
Standard giving set for administration.
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Indications
Used for the treatment and prophylaxis of thromboembolic disorders including:
Therapeutic anticoagulation where there is a concern regarding potential for bleeding
Treatment of acute venous thromboembolism in the medically unstable patient or in those patients whom surgery is imminent
Prevention of arterial thromboembolism in medically unstable patients with cardiac arrhythmias and/or presumed embolic stroke
Perioperative anticoagulation in patients with prosthetic heart valves.

	Contraindications
	Special Considerations

	Previous thrombocytopaenia with heparin (i.e. Heparin Induced Thrombocytopaenia) or LMWH
	Severe renal impairment

	Known hypersensitivity to heparin or pork products
	Mild to moderate hepatic impairment

	Bleeding disorders or thrombocytopaenia
	Elderly

	Peptic ulcers or oesophageal varices
	Pregnancy or breastfeeding

	Severe uncontrolled hypertension
	Drug Interactions:
· Antiplatelets – aspirin, clopidogrel, ticagrelor, prasugrel
· Anticoagulants – DOACs, warfarin
· NSAIDs
· Dextran 40

	Cerebral haemorrhage
	

	Severe hepatic impairment/disease
	

	Acute and subacute bacterial endocarditis
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A full coagulation profile (including APTT, PT) and an FBC must be measured prior to initiation of the heparin infusion. If abnormal, seek haematology advice. 
The patient must be weighed to determine actual/total body weight. 
The prescriber/MO must assess the patient for bleeding risk factors listed below and seek haematology advice if required:

	Bleeding Risk Factor
	Details

	Age 
	>75 years

	Cardiac 
	Uncontrolled hypertension

	Gastrointestinal 
	History of gastrointestinal haemorrhage, active peptic ulcer, significant liver dysfunction or liver failure

	Haematologic/ Oncologic 
	Thrombocytopenia (platelet count < 75x109/L), platelet dysfunction, coagulation defect, underlying malignancy

	Neurologic 
	History of stroke, cognitive or psychological impairment

	Renal 
	Renal insufficiency

	Trauma 
	Recent trauma, history of falls, major surgery less than 10-14 days ago

	Alcohol/impaired nutritional status 
	Excessive alcohol intake, hypoalbuminaemia

	Medications 
	· Antiplatelet and anticoagulant drugs (including aspirin, clopidogrel, prasugrel, ticagrelor and DOACs) increase the risk of bleeding during heparin therapy without an increase in the INR. Note: dual anticoagulant therapy may be indicated in certain circumstances. 
· NSAIDs increase the risk of gastrointestinal bleeding during heparin treatment



IV Line Requirements
Heparin infusions require a dedicated IV line (must run as a primary line).
The infusion MUST NOT be stopped or interrupted for other medications. If other medications require IV administration, additional IV access is required.
APTT blood samples must be drawn from the opposite arm if possible. If using a multiple lumen central line, take blood samples from a different lumen than is running heparin.
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· The prescriber is responsible for ordering the IV heparin infusion in DHR
Use the ‘heparin infusion and APTT panel’ which can be found in the ‘order sets and panels’ section
This allows ordering of:
· APTT
· Initial bolus (as units)
· Ongoing infusion (as units per hour)
· See section 5 for dose and APTT target recommendations.
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	Patient Actual Body Weight = 60-80kg
	Patient Actual Body Weight = <60kg or >80kg

	
	Loading Dose
	Maintenance Infusion Rate
	Loading Dose
	Maintenance Infusion Rate

	Dose
	5,000 units
	1,250 units/hr 

Adjust infusion rate based on APTT monitoring
	80 units/kg*^
	18 units/kg*/hour 

Adjust infusion rate based on APTT monitoring

	Prescription
	Chart using the Heparin Infusion and APTT Order panel in DHR

	APTT Target
	Target APTT must be specified in ratio and seconds. 
Standard target is 1.5-2.5 times normal APTT or 60-90 seconds~

	Preparation
	Premade heparin bag – 25,000 units/250mL (100 units/mL)
Bolus dose is administered from the bag

	Infusion Pump Settings
	Program and administer loading dose as bolus in smart pump followed by maintenance infusion rate

	Administration Time
	Per smart pump

	* Indicates Actual body weight
^ Dosing of heparin in obesity is complex. Uncapped loading doses are required based on actual body weight. Lower units/kg/hour infusion rates are often used in obesity (e.g. < 18 units/kg/hour). If uncertain, contact haematology.
~ Different targets may be specified by haematology for patients at increased risk of bleeding
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· Check APTT 6 hours after commencing infusion, and adjust the dose according to APTT using the provided nomogram. Dose adjustment must only be made use the APTT nomogram provided by ACT Pathology (see below).

	Nomogram for Adjusting Ongoing Heparin Infusion Rate*

	APTT Ratio
	APTT
	Bolus (Units)
	Pause (min)
	Dose Change (units/hr)
	Next APTT

	< 1.5
	<50
	5000
	0
	+150
	4-8 hrs

	1.5-2.5
	50-83
	0
	0
	0
	Next AM

	2.6-3.0
	84-99
	0
	0
	-50
	4-8 hrs

	3.1-3.6
	100-119
	0
	0
	-100
	4-8 hrs after restart

	3.7-5.5
	120-179
	0
	60
	-150
	4-6 hrs after restart

	>5.5
	>180
	0
	60, then repeat APTT
	-200
Restart when APTT <3.1
	4-6 hrs after restart

	* Only applicable for standard APTT Target of 50-83 seconds



The APTT requires checking every 6 hours until target APTT is reached/within therapeutic range
If the APTT is within target range, and no rate change or bolus is required. The prescriber must document this in the clinical record and the plan for the next APTT. 
Once in the therapeutic range (within target APTT), the APTT must be checked daily as the clinical effect may change depending on anti-thrombin target and protein binding
Dose adjustments or bolus doses are to be prescribed in DHR
· Rate changes can be made by modifying the current order
· Additional bolus doses can be prescribed using the ‘heparin bolus from the bag’ function
· If the infusion is to be paused, the order must be ‘discontinued’ and a new order prescribed to start at a specific time using the ‘heparin in sodium chloride 0.9% infusion’ function
 If APTT ratio is not in the therapeutic range after three consecutive measurements, seek a Haematology consult
In certain clinical circumstances an APTT may be inaccurate; an alternative test is an anti Xa assay
Check platelet count three times weekly. If there is an abrupt decrease in platelet count, (e.g. > 50%) consider Heparin Induced Thrombocytopenia (HIT) and arrange immediate haematology consult
A Haematology consult is recommended if APTT is prolonged prior to initiation of infusion or if there are any concerns.

Note: Failure to achieve target APTT may be related to inadequate loading dose – further loading doses may need to be prescribed.
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Bleeding – if a patient develops bleeding while on the heparin infusion, seek urgent haematology and/or ICU advice
Heparin Induced Thrombocytopaenia (HIT) with thrombosis
Local irritation
Hypersensitivity reactions
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Heparin infusions can be ceased and transitioned to the following:
	From
	To
	Recommendation

	Heparin Infusion
	LMWH (either prophylactic or therapeutic)
	Stop heparin infusion and immediately start LMWH

	
	DOAC
	Stop heparin infusion and immediately start DOAC

	
	Warfarin
	Start warfarin while within target APTT. Cease heparin infusion when target INR has been achieved for at least 48 hours
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Procedures
· NCH Medication Handling 
· NCH High Risk Medicines Management 
· NCH High Risk Medicines – Intravenous Potassium 
· NCH VTE Prevention 
· Infection Prevention and Control
· Patient Identification and Procedure Matching 

Legislation
· Human Rights Act 2004
· Work Health and Safety Act 2011
· Medicines, Poisons and Therapeutic Goods Act 2008 
· Medicines, Poisons and Therapeutic Goods Regulation 2008 
· Health Practitioner Regulation National Law Act 2010 
· Therapeutic Goods Act 1989  
· Therapeutic Goods Regulations 1990  
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APTT: Activated Partial Thromboplastin Time 
DOACs: Novel oral anticoagulants (e.g. apixaban, dabigatran, rivaroxaban) – previously known as NOACs
FBC: Full blood count
HIT: Heparin Induced Thrombocytopaenia
Hr: Hour 
INR: International Normalised Ratio 
IV: Intravenous 
Kg: Kilogram
LMWH: Low molecular weight heparins
MO: Medical officer 
NSAIDs: Non-steroid anti-inflammatories
PT: Prothrombin time  
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[bookmark: _Toc396995664]Back to Table of Contents

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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