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Background
An intravenous lidocaine infusion can provide analgesia for patients with analgesic rebound or refractory headache/migraine.  However, the administration of intravenous lidocaine infusions for these indications is not a common procedure and comprehensive information on how to safely prescribe, administer and monitor lidocaine infusions is not readily available.

Key Objective
This document aims to provide information to enable the safe prescribing, administration and monitoring of intravenous lidocaine infusions used for the treatment of chronic headache with analgesic overuse (rebound headache, transformed migraine) or prolonged headache (migraine, cluster) refractory to other treatments in adult patients admitted to Canberra Health Services (CHS) Network.

CHS Network includes the inpatient facilities at Canberra Hospital, Clare Holland House, North Canberra Hospital, and University of Canberra Hospital and community based services.

Alerts 
· A lidocaine infusion can only be commenced for a patient who is receiving care from a neurologist who is monitoring the indication and response to treatment.
· Due to potential risks associated with treatment, patients must remain on the ward for the duration of the continuous infusion.
· Due to the required frequency of monitoring when initiating a lidocaine infusion, wherever possible the infusion should be initiated in daylight hours.
· Patients experiencing serious cardiac, neurological, or respiratory adverse effects should have lidocaine infusion ceased immediately and code blue activated. Patients experiencing minor adverse effects should have lidocaine infusion ceased with urgent review by a Medical Officer.
· Lidocaine 10% (500mg/5mL) (Xylocard 500) is 5 to 10 times more concentrated than preparations used as a local anaesthetic. Lidocaine 10% must be diluted and infused slowly using an infusion pump. Failing to do this can be fatal.1
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This document is relevant to all CHS Network staff working within their scope of practice who prescribe, administer or monitor adult patients receiving intravenous lidocaine infusions or provide advice pertaining to adult patients receiving intravenous lidocaine infusions.
 
This document applies only to adult patients, under the supervision of a neurology specialist, who are receiving an intravenous lidocaine infusion for the treatment of chronic headache with analgesic overuse (rebound headache, transformed migraine) or prolonged headache (migraine, cluster) refractory to other treatments.

This document does not apply to patients receiving lidocaine for other indications such as serious arrythmia or neuropathic pain.
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Mechanism of Action
Lidocaine stabilises neuronal membranes, blocking conduction of nerve impulses. While the exact mechanism by which lidocaine provides analgesia is not known, it may be due to interruption of the nociceptive pathway2.

Indication for Use
In consultation with a neurologist, a lidocaine infusion may be prescribed (to a maximum rate of 2 mg/min) for relief of2:
· Chronic headache with analgesic overuse (rebound headache, transformed migraine). 
· Prolonged headache (migraine, cluster) refractory to other treatments.
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Contraindications
Patients with any of the following should not receive intravenous treatment with lidocaine:
hypersensitivity to lidocaine or other amide anaesthetics4 
cardiac failure
history of significant cardiac disease or known history of arrhythmia
any abnormality on electrocardiogram (ECG) related to cardiac conduction or indicative of past or current ischemia
severe sinoatrial, atrioventricular or intraventricular heart conduction block4
pre-existing hypotension defined as blood pressure less than 90/60 mmHg (especially if symptomatic)
uncontrolled epilepsy

Precautions
· Reduce dose in elderly patients and in those with 
·  Low body mass (< 50kg) / small stature 
·  Obesity (>120kg) 
·  liver failure – consider halving the dose in those with severe impairment
·  renal failure (renal impairment is unlikely to affect lignocaine clearance if duration is < 24 hrs, however, toxicity may still develop after prolonged use with accumulation of a less active metabolite)

The use of intravenous lidocaine infusions to manage migraine in patients who are pregnant must be considered on a case-by-case basis weighing all risks and benefits to the patient and foetus. Extensive consultation involving the patient, the neurologist and obstetrician is required. 

Drug Interactions 
When compared to other routes of administration, intravenous lidocaine can lead to significant drug interactions particularly with agents which may prolong QT interval3. Potential drug interactions must be checked before prescribing intravenous lidocaine. Examples of resources that can be used to check drug interactions include Lexidrug Drug Interactions and MiMS Online Drug Interactions.
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Prior to the commencement of the lidocaine infusion the neurology team must confirm if the patient can safely receive the lidocaine infusion with frequent regular observations or whether continuous cardiac monitoring is required. 

A cardiology specialist may request that patients with pre-existing first-degree heart block undergo continuous cardiac monitoring whilst receiving a lidocaine infusion.
Perform the following:
· Baseline serum electrolytes (including phosphate and magnesium), LFT’s, urea, creatinine and full blood count; correct hypokalaemia and hypomagnesaemia prior to initiating the infusion to reduce the likelihood of cardiac arrhythmia including prolongation of the QT interval
· Baseline 12-lead ECG
· Baseline vital signs – weight, blood pressure, heart rate, respiratory rate, oxygen saturation.								
Document the patient’s pain score on the patients pain assessment flowsheet.
								Back to Table of Contents 
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Prior to prescribing the infusion a medical review of the baseline measurements must occur.

To enhance the safety of patients receiving lidocaine infusions, every effort should be made to ensure that the prescription and supply of lidocaine infusion bags occurs during daylight hours.

Intravenous lidocaine infusions for headache are to be prescribed by a Medical Officer in the patients DHR as lidocaine 2000mg in glucose 5% 500mL (4mg/mL) infusion.  Note that sodium chloride 0.9% can be used for patients where glucose is not appropriate.

The infusion is commenced at a rate of 1 mg/min (15 mL/hour). 

If there is no therapeutic benefit after 24 hours, the neurology team can prescribe an increase in the infusion rate to a maximum of 2 mg/min (30 mL/hour)

Continue with treatment until patient has been headache free for a minimum of 12 hours. The maximum number of days of continuous lidocaine infusion is 10 days6.
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Supply after hours is discouraged due to the required frequency of monitoring when commencing an infusion. Every effort should be made to ensure that the prescription and supply of lidocaine occurs during standard business hours. 
 
	 
Canberra Hospital 
	Within Pharmacy opening hours (0830-1900) 
	During the hours of 0830 and 1900 on weekdays , or 0900 and 1700 on weekends, the pharmacy dispensary will dispense 4 x lidocaine 500mg in 5mL(10%) (Xylocard 500) polyamps to the patient


	
	When pharmacy is closed (Outside of 0830-1900) 
	In exceptional circumstances the CHS Global Imprest List (accessed through the Formulary page) can be used to identify location of stock. Due to medication safety concerns ampoules of lidocaine 500mg in 5mL must not be removed from authorised imprest holding sited but can be used to manufacture the lidocaine infusion in the location of the lidocaine holding site 


	 
North Canberra Hospital 
	Within Pharmacy opening hours (0830-1700) 
	The pharmacy will dispense 4 x lidocaine 500mg in 5mL(10%) (Xylocard 500) polyamps to the patient to allow the infusion to be made up on the ward 

	
	When pharmacy is closed (Outside of 0830- 1700) 
	In exceptional circumstances, a lidocaine infusion kit is available from the ‘After Hours Cupboard’ for preparation on the ward.  
The kits contains: 
· 4 x Lidocaine 500mg ampoules 
· 1 x Glucose 5% 500mL bag 
· an instruction sheet with directions on how to prepare the infusion bag (See section 6). 
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To make Lidocaine 2000 mg in Glucose 5% 500mL (to make lidocaine 4 mg/mL)
[bookmark: _Hlk142648983]Method
1. Scan the patient’s wristband.
2. Scan the 4 x lidocaine 500mg/5mL (Xylocard 500) and the I.V. Glucose bag.
3. Print the Medication Administration Record (MAR) labels for labelling the infusion. Select a line and click link, this links the line in DHR. If the patient’s line isn’t listed you need to add it in the Flowsheets activity.
4. In the administration window, document administering the IV. Select an action of New Bag, Click accept when your MAR documentation is complete. The time, action and dose appear on the MAR.
5. Using aseptic technique, draw up contents of each of the four lidocaine ampoules into a 20 mL syringe.
6.  Check that the final volume is 20 mL and label the syringe as per the National Standard for User applied Labelling of Injectable Medicines, Fluids and Lines.
7.  Using aseptic technique, add 20 mL of lidocaine to the glucose 5% 500 mL infusion bag through the (white) additive port. Seal port additive cap.
8. Invert the bag several times and shake well to allow thorough mixing of the solution.
9. Print a label using the pestle and mortar icon in the MAR tab and apply the label to the infusion bag..
10. The diluted infusion bag should be used immediately. Expiry is 24 hours after preparation when kept at room temperature2.
11. Open flowsheets and document the completed infusion.Caution - Lidocaine 10% (500mg/5mL) (Xylocard 500) is 5 to 10 times more concentrated than preparations used as a local anaesthetic. Lidocaine 10% must be diluted and infused slowly using an infusion pump. Failing to do this can be fatal1
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Ensure resuscitation equipment is readily available.

The patient requires a peripheral intravenous cannula dedicated to the lidocaine infusion.

Using the lidocaine library setting in the smart infusion pump, commence infusion at a rate of 1 mg/min (15 mL/hour). Patients who show no therapeutic benefit after 24 hours may be prescribed a maximum of 2 mg/min (30 mL/hr).

Initial monitoring during first 30 minutes5 to be completed by nursing staff: 
· Monitor and record the patient’s blood pressure and pulse rate every 5 minutes for first 30 minutes. 
· Obtain and review a 12 lead ECG 30 minutes after commencing the infusion to identify any abnormalities or changes from baseline 5. 

Subsequent monitoring to be completed by nursing staff: 
· Monitor the infusion sites for signs of irritation.
· Monitor and record the patient’s blood pressure and pulse rate every 15 minutes for 3 hours, then every 2 hours thereafter including during sleep6
· Obtain and review a 12 lead ECG 6 hours after commencing the infusion to identify any abnormalities or changes from baseline.

Patients on continuous cardiac monitoring 
· Cardiac monitoring should continue for the duration of therapy including during sleep.  
· An ECG rhythm strip should be obtained every 5 minutes for the first 30 minutes of the infusion, then every 15 minutes for 3 hours, and thereafter 2 hourly, including during sleep. 
· Pulse and Blood Pressure should be measured every 5 minutes for the first 30 minutes, then every 15 minutes for 3 hours, and then 2 hourly thereafter while the patient is awake.

While on maintenance infusion
· Serum electrolytes, urea, creatinine and a 12 lead ECG are to be monitored and reviewed once daily for the duration of the infusion.
· Monitor and record the patient’s pain score once daily.
· If, after 24 hours of the infusion at a constant dose, the patient’s observations are within normal limits and there are no signs or symptoms of toxicity, the neurology team can consider reducing the frequency of observations to 4 hourly from 2200 to 0600 to allow the patient to sleep.

Increasing infusion rate 
· If there is no therapeutic benefit after 24 hours, the neurology team can prescribe an increase in the infusion rate to a maximum of 2 mg/min (30 mL/hour)6. If the infusion rate is increased, to ensure safety using the higher dose, the monitoring parameters set out in Initial monitoring (and then subsequent monitoring if tolerated) must be followed again. This should also be documented in the Flowsheets to validate fluid balance chart in DHR. If the patient tolerates the dose increase monitoring can return to a

Ceasing the infusion
· The infusion can be ceased abruptly without weaning. Once the infusion has been ceased, patients should be observed for at least 4 hours prior to discharge to ensure blood pressure is within acceptable limits.
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Adverse Effects
Adverse effects are dose-related and occur less frequently at doses of lidocaine 1 mg/min and 2 mg/min3 which are used for treatment of headache. For management of adverse effects refer to the CHS Medication Handling Policy. 

Adverse effects3:
Common (>1% of patients)
headache, dizziness, drowsiness, confusion, visual disturbances, tinnitus, tremor, paraesthesia

Infrequent (0.1 to 1%% of patients)
hypotension, bradycardia, arrhythmias, cardiac arrest, muscle twitching, seizures, coma, respiratory depression
Rare (<0.1% of patients)
allergy (e.g. urticaria, rash, anaphylactoid reaction)

Symptoms of Toxicity7
Patient characteristics that increase patient susceptibility to lidocaine toxicity include: 
older age7
acute myocardial infarction
congestive heart failure3
decreased hepatic function7
concomitant use of drugs that decrease P-450 activity3

Systemic symptoms of toxicity can occur following intravenous administration of lidocaine. Any patient suspected of experiencing serious neurological, cardiac or respiratory adverse effects should have infusion ceased and code blue activated.

Signs of mild toxicity:
Altered mentation; dizziness, light-headedness, drowsiness
Blurred vision
Reduced hearing or tinnitus.

Signs of severe toxicity:
Profound hypotension
Severe Central Nervous System depression 
Cardiac arrhythmia
ECG changes
Seizure
Respiratory depression
Methaemoglobinaemia (Patients with reduced enzyme capacity are more susceptible)
Metabolic acidosis
Cardiac arrest
Coma.

Treatment of local anaesthetic toxicity – cardiac arrest
Patients suffering cardiac arrest due to lidocaine toxicity may benefit from intravenous lipid rescue therapy (Clinoleic® soya and olive oil fat emulsion). Stock is located in theatres and ICU and rescue therapy should be considered early in clinical management7. 

If toxicity is suspected 
· Activate a Code Blue
· Consult Toxinz
· Call Poisons Information Line 24 hours via phone 13 11 26
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Outcome
This guideline will ensure the safe prescribing and administration of lidocaine infusions for headache and reduce the risk of adverse effects through appropriate monitoring.

Measures
Annual audits of compliance with this guideline and patient outcomes will be conducted.These will be reported to the Medication Safety Committee. 
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Policies
Medication Handling 
Informed Consent – Clinical 

Procedure
Patient Identification and Procedure Matching
NCH -Vital Signs and Early Warning Scores
UCH – Vital Signs and Early Warning Scores
Vital Signs and Early Warning Scores – The Canberra Hospital Inpatients
National Standard for User applied Labelling of Injectable Medicines, Fluids and Lines
NCH Medication Handling 

Legislation
Medicines, Poisons and Therapeutics Goods Act 2008
Human Rights Act 2004
Health Records (Privacy and Access) Act 1997

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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