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Background
This guideline has been developed after thorough review of adult literature and resources including the Australian Injectables Drugs Handbook (AIDH), Micromedex, Australian Medicines Handbook (AMH), Therapeutic Guidelines and the UKCPA minimum volume 4th edition 2012. 

The guideline includes up to date of publication versions of high-risk infusions at minimum volumes, designed to be used for patients within the ICU (Intensive Care Unit) at Canberra Hospital. The Medication  table included in this document will specify if central venous access is preferred for administration of the medication. 

Key Objective
This guideline has been designed to ensure the safe standardised prescribing, dispensing and administering of medication infusions to patients in the ICU.

Alerts 
This document is designed for patients in the ICU that usually have central access – this includes a central venous catheter (CVC) or peripherally inserted central catheter (PICC). Any patient that does not have the above access may not be eligible for the administration of these medications at these concentrations. Please check the table carefully in case central access is specifically required for the medication to be administered safely. 

Back to Table of Contents
	[bookmark: _Toc169178288]Scope



This guideline applies to nursing and medical staff working within their scope of practice that prescribe, administer, supply, and monitor or advise on the use of these medications in the Intensive Care Unit at the Canberra Hospital. This guideline has been developed and designed for use in adult patients only in ICU.
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	Note: For all Diluents documented in the below table:
· Volume to be removed prior to adding drug (if required) is documented in bold in the Diluents section
· Unless otherwise prescribed/stated below – all infusions require NaCl 0.9% or Glucose 5% as Diluent



	Drug
	Stock Presentation
	Loading Dose
	Pump Type
	Drug Dose
	Diluents

	Final Volume
	Final Concn
	Dose Range
	Comments / Incompatibilities

	Adrenaline (epinephrine)

CVC preferred
	1mg/ml
(1:1000 strength)
	Not necessary

	Braun
	6mg

	100ml
(remove 6ml)
	100ml
	60microg /ml
	1-20microg/min 

	Aciclovir,
aminophylline,
thiopentone,
sodium bicarbonate

	
	
	
	
	15mg
	250ml
(remove 15ml) 
	250ml
	
	
	

	Aminophylline 




CVC preferred
	250mg/10ml
	4-6mg/kg (Ideal BW) in 50ml over 30mins 
	Volumed
	1000mg
	100ml 
(remove 40ml)
	100ml
	10mg/ml
	0.5-1mg/kg/hr

	Adrenaline, amiodarone, ampicillin, benzylpenicillin, ceftriaxone, dobutamine, insulin, magnesium, morphine, midazolam, noradrenaline, vancomycin

	Amiodarone




PVC free bag


	150mg/3ml
	150-300mg (in 100ml) over 30-60mins 
	Volumed
	CVC: 900mg
	100ml
Glucose 5% 
(remove 18ml)
	100ml
	9mg/ml
	37.5mg/hr
	Sodium chloride, aminophylline, azithromycin, digoxin, heparin, flucloxacillin, magnesium, piperacillin/tazobactam, potassium, sodium bicarbonate

	
	
	
	
	PVC: 900mg
	500ml
Glucose 5% 
	500ml
	1.8mg/ml
	
	

	Atracurium
	50mg/5ml
	0.4 to 0.5mg/kg for intubation (can be given neat)

	Syringe
	50mg
	50ml
	50ml
	1mg/ml
	5-10microg/kg/min
	Aminophylline, furosemide, propofol

	Cisatracurium
	10mg/5ml
	0.15-0.2mg/kg for intubation
(can be given neat)
	Syringe
	50mg
	50ml 
 
	50ml
	1mg/ml
	1-3microg/kg/min
	Heparin, propofol, thiopentone

	Clonazepam


PVC free 
	1mg/ml
	1-2mg
	Syringe
	5mg
	50ml
NaCl 0.9%
	50ml
	0.1mg/ml
	0.5-2mg/hr
	Sodium bicarbonate

	
	
	
	
	10mg
	50ml
NaCl 0.9%
	50ml
	0.2mg/ml
	
	

	Dexmedetomidine
	200
microg/2ml
	Not recommended
	Syringe
	200mcg
	50ml
NaCl 0.9%
	50ml
	4mcg/ml
	0.15-1.5microg/kg/hr 

	Dedicated line preferred

	
	
	
	
	400mcg
	100ml
NaCl 0.9%
	100ml
	
	
	

	Dobutamine
	250mg/20ml
	
	Volumed
	1000mg
	250ml
Glucose 5%
(remove 80ml)
	250ml
	4mg/ml
	2.5-20microg/kg/min

	Aminophylline, ampicillin, benzylpenicillin, flucloxacillin, heparin, piperacillin/tazobactam, potassium chloride



	Esmolol



CVC preferred
	2500mg/10ml
	500microg/kg over 1 minute
	Braun
	2500mg
	250ml
(remove 50ml)

	250ml
	10mg/ml
	50microg/kg/min, can increase up to 300 microg /kg/min according to response 
	Furosemide

	Fentanyl
	500 microg g/10ml
	1-3microg/kg
	Syringe
	1000 microg
	50ml
	50ml
	20microg/ml
	0-300microg/hr
	Thiopentone

	Flumazenil
	0.5mg/ml
	0.3-1mg over 30 seconds
	Syringe
	2.5mg
	50ml
	50ml
	0.05mg/ml
	0.1-0.4mg/hr

	

	Furosemide (frusemide)
	250mg/25ml
	Dose to be given at rate no faster than 4mg/min
	Syringe
	250mg
	Neat
	25ml
	10mg/ml
	5-20mg/hr

	Atracurium, esmolol, labetalol, metaraminol, midazolam, vancomycin, vasopressin, ketamine

	Glucagon
	1mg/syringe
	Beta-blocker o/d; 5-10mg 
Hypoglycaemia; 1mg
	Syringe
	25mg
	50ml
	50ml
	0.5mg/ml
	5-10mg/hr
	Calcium containing fluids

	Glyceryl Trinitrate (GTN)

PVC free 
	50mg/50ml
	
	Braun
	50mg
	50ml
Glucose 5%
	50ml
	1mg/ml
	1-10mg/hr

	Metoprolol, hydralazine

	
	
	
	
	100mg
	250ml
Glucose 5%
(remove 100ml)
	250ml
	0.4mg/ml
	
	

	
	
	
	
	100mg
	500ml Glucose 5%
(remove 100ml)
	500ml

	0.2mg/ml
	
	

	Heparin
	25,000units/250ml
	As per Heparin protocol
	Volumed 
	25,000units
	250ml
(pre-made)
	250ml
	100units/ml
	APP
	Refer to Anticoagulation Therapeutic Management (Adults only) Procedure on SharePoint 


	Insulin (Actrapid)

Large bags only to be used for HIET in ICU 
	100units/1ml
	
	Syringe
	50units
	50ml
NaCl 0.9%
	50ml
	1unit/ml
	APP
	Refer to Diabetes Management: Including Hypoglycaemia, IV Insulin Infusions and Insulin Pumps (Adults only) Guideline on SharePoint

	
	
	
	Volumed
	500units
	500ml NaCl 0.9% 
	500ml
	
	
	

	Isoprenaline

CVC preferred
	0.2mg/ml OR 1mg/
5ml
	10-20 microg
	Braun
	3mg
	50ml
	50ml
	0.06mg/ml
	0.5-20microg /min

	Aminophylline, insulin, sodium bicarbonate

	
	
	
	
	6mg
	100ml
	100ml
	
	
	

	Ketamine
	200mg/2ml
	1-2mg/kg as a bolus for intubation
	Syringe
	200mg
	50ml
	50ml
	4mg/ml
	4-32mg/hr for pain (asthma much higher)

	Ampicillin, furosemide, heparin, insulin, meropenem, sodium bicarbonate.

	Labetalol
	50mg/
10ml
	20mg over 2mins if necessary
	Volumed 
	100mg
	100ml
(remove 20ml)
	100ml
	1mg/ml
	0.5-2mg/min 

	Benzylpenicillin, furosemide, heparin, insulin, piperacillin/tazobactam

	
	
	
	
	500mg
	500ml
(remove 100ml)
	500ml
	
	
	

	Levosimendan

SAS form required – only 1 vial ever used
	12.5mg/5ml
	Not recommended
	Volumed
	12.5mg
	500ml 
Glucose 5%
(remove 5ml)
	500ml
	0.025mg/ml
	0.05-0.2microg /kg/min

	No data – use dedicated line
Do not titrate to haemodynamic parameters


	Lidocaine 
	500mg/5ml
	1-1.5mg/kg (cardiac arrhythmias)
	Volumed
	2000mg
	500ml
Glucose 5%
(remove 20ml)
	500ml
	4mg/ml
	1-4mg/min 
(15-60ml/hr)

	Aciclovir, metoprolol, milrinone, thiopentone

	Metaraminol
	10mg/ml
	0.5-1mg as necessary
	Braun
	20mg
	50ml
(remove 2ml)
	50ml
	0.4mg/ml
	Titrate to MAP
	Benzylpenicillin, furosemide

	
	
	
	
	40mg
	100ml
(remove 4ml)
	100ml
	
	
	

	Methylene Blue

CVC preferred
	50mg/5ml
	1.5-3mg/kg over 60mins
	Volumed
	1-3mg/kg
	100ml
Glucose 5%
(remove volume of amp added) 
	100ml
	
	0.3-6mg/kg/hr
	Sodium Chloride 0.9%

	Metoprolol

CVC preferred for infusion
	5mg/5ml
	Undiluted over 1-2 mins
	Syringe
	20mg
	Neat
	20ml
	1mg/ml
	0.5-5mg/hr
	Glyceryl trinitrate, Lidocaine 


	Midazolam


	50mg/10ml
	1-5mg over at least 2 mins
	Syringe
	50mg
	50ml 
NaCl 0.9%
	50ml
	1mg/ml
	1-20mg/hr
	Aminophylline, ampicillin, azithromycin, flucloxacillin, furosemide, piperacillin/tazobactam

	Milrinone


	10mg/10ml
	50microg/kg over 10mins 
(dilute to 20ml NaCl 0.9%)
	Volumed
	10mg
	100ml
(remove 10ml)
	100ml
	0.1mg/ml
	0.1-0.75microg /kg/min

	Esmolol, furosemide 

	Morphine 
	30mg/ml
	Variable
	Syringe
	50mg
	50ml
	50ml
	1mg/ml
	1-20mg/hr
	Aminophylline, flucloxacillin



	
	
	
	Volumed 
	100mg
	100ml 
	100ml
	1mg/ml
	
	

	N-acetylcysteine

For paracetamol overdose 
	2g/10ml
	
	Volumed
	Bag 1 -> 200mg/kg (up to 22g)
	500ml
(remove volume of amps to be added)
	500ml
	
	Bag 1 -> Given over 4 hrs
	

	
	
	
	
	Bag 2 -> 100mg/kg (up to 11g)
	1000ml
(remove volume of amps to be added)
	1000ml
	
	Bag 2 -> Given over 16hrs
	

	Naloxone
	400microg/ml
	50-800microg in 2-3 min intervals
	Volumed
	2mg
	100ml
(remove 5ml)
	100ml
	20microg/ml
	Use 60% of dose used to awaken the patient per hour and titrate
	

	
	
	
	Syringe
	10mg
	50ml
	50ml
	200microg/ml
	
	

	Neostigmine
	2.5mg/ml
	0.5-2.5mg
Suggest giving bolus slowly (over 1-4 hours)
	Syringe
	5mg
	50ml
NaCl 0.9%
	50ml
	0.1mg/ml
	0.4-0.8mg/hr

	Pseudo-obstruction data for 2mg over at least 15 minutes or continuous infusion 0.4mg/hr

	Nimodipine


PVC free
CVC ONLY 
	10mg/50ml
	
	Volumed
	Pre-made
	Must run a sideline of compatible fluid:
NaCl 0.9%
Glucose 5%
	50ml
	0.2mg/ml
	0.5-2mg/hr with sideline of fluid (4x the rate of the nimodipine rate)

	Do not mix with other drugs

	Noradrenaline
CVC preferred
	1mg/ml
	
	Braun
	6mg
	100ml
(remove 6ml)
	100ml
	60microg/ml
	Variable -
Titrate to MAP
	Aminophylline, benzylpenicillin, insulin,
Sodium bicarbonate



	
	
	
	
	15mg
	250ml
(remove 15ml)
	250ml
	
	
	

	Octreotide
	100microg/ml
	50microg
	Volumed
	200mcg
	50ml
Glucose 5%
	50ml
	4microg/ml
	25-5microg/hr

	

	
	
	
	
	500mcg
	500ml
Glucose 5%
	500ml
	1microg/ml
	
	

	Oxytocin 
	10units/ml
	
	Volumed
	30units
	500ml
NaCl 0.9%
Hartmann’s
	500ml
	0.06units/ml
	10units/hr 

	Refer to Obstetric Emergency – Postpartum Haemorrhage Guideline on SharePoint 


	Pantoprazole
	40mg
	80mg
	Volumed
	200mg
	250ml
(remove 50ml)
	250ml
	0.8mg/ml
	8mg/hr
	Multiple incompatibilities – do not mix with other medications

	
	
	
	
	200mg
	500ml
(remove 50ml)
	500ml
	0.4mg/ml
	
	

	Phenylephrine
	10mg/ml
	Variable
	Syringe
	20mg
	50ml
	50ml
	0.4mg/ml
	Variable -
Titrate to MAP
	

	
	
	
	
	50mg
	50ml
	50ml
	1mg/ml
	
	

	Propofol
	1000mg/100ml
	Variable
	Volumed
	Pre-made
	Neat
	20ml
50ml
100ml
	10mg/ml
	0-300mg/hr
	Brand specific; multiple incompatibilities eg cisatracurium, digoxin, metronidazole, aminoglycosides

	Rocuronium
	50mg/5ml
	0.6-1.2mg/kg 
	Syringe
	100mg
	50ml
	50ml
	2mg/ml
	0.3mg/kg/hr
	Furosemide, insulin, PipTaz, phosphate ions, vancomycin

	Salbutamol
	5mg/5ml
	200-300microg over 1 min
	Volumed
	6mg
	100ml
	NaCl 0.9%
	0.06mg/ml
	5-20microg/min

	Limited information
Pantoprazole





	Sodium Bicarbonate 8.4%


CVC for neat admin
	100mmol/100ml
	
	Volumed
	100mmol pre-made
	Neat
	100ml
	1mmol/ml
	100mmol/hr
	Adrenaline, anidulafungin, amiodarone, amoxicillin/ampicillin, calcium salts, dobutamine, isoprenaline, ketamine, labetalol, magnesium salts, metoclopramide, midazolam, noradrenaline, ondansetron, thiamine, thiopentone, vancomycin. 

	
	
	
	
	100mmol pre-made
	1000ml Glucose 5%
(remove 100ml)
	1000ml
	0.1mmol/ml
	12.5-25mmol/hr
	

	Sodium Chloride 3%
CVC preferred
	1000ml bag
	
	Volumed
	Pre-made
	1000ml
	1000ml
	0.5mmol/ml
	As per consultant only
	

	Sodium Nitroprusside Protect infusion from light
	50mg/2ml
	
	Braun
	50mg
	100ml
(remove 2ml)
	100ml

	0.5mg/ml
	0.3microg-2/kg/min

	Potassium chloride 
Erythromycin
Acyclovir


	Thiopentone



PVC free
CVC preferred
	500mg
	50-125mg (slow IV push)
	Syringe
	500mg
	50ml
	50ml
	10mg/ml
	1mg-4mg/kg/hr and titrate higher doses may be required
	Many: Adrenaline, cisatracurium, fentanyl, midazolam, morphine, noradrenaline, piperacillin/tazobactam, potassium chloride amiodarone, benzylpenicillin, 


	Vasopressin
(Argipressin)
CVC Preferred
	20units/ml
	
	Syringe
	20units
	50ml
	50ml
	0.4units/ml
	0.02-0.04 unit/min

	Furosemide

	Vecuronium

Protect from light
	10mg
	0.1mg/kg bolus
	Syringe
	30mg
	30ml
	30ml
	1mg/ml
	1microg/kg/min
	Furosemide, piperacillin/tazobactam, thiopentone
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Outcome
Adult patients admitted to the Canberra Hospital Intensive Care Unit are safely prescribed, dispensed and administered the standardised preparation of medication infusions as set out in this clinical guideline. 

Measures
· Monthly review of reported Riskman incidents and near-misses related to this guideline, or non-adherence to the guideline, at the ICU Clinical Governance meeting and/or the Standard 4 Medication Safety working group meetings.
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Policies
Medication Handling Policy
High-Risk Medicines Policy
Health Directorate Nursing and Midwifery Continuing Competence Policy
Consent and Treatment

Procedures
CHHS Healthcare Associated Infections Clinical Procedure
CHHS Patient Identification and Procedure Matching Policy

Guidelines 
CHHS Fasting Guidelines – Elective and Emergency Surgery

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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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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