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The information provided in 
this podcast is intended 
only for education. So 
please consult your local 
practice guidelines and do 
your own research before 
applying it to your clinical 
practice. 
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1962

Xylazine

1st α2 agonist.
Human antihypertensive.
Too sedating for people 

Vets adopted

1966

Clonidine

1st human α2 agonist.
Approved for hypertension.

1981

Mechanism

α2 mechanism elucidated

1986

Discovery

Finland isolates 
dexmedetomidine 

α2: α1 = 1620:1

1987

Medetomidine

Racemic Mixture
launched in Europe

1988

Segal & Maze

Standord
Dexmedetomidine 

enantiomer
reduces halothane MAC.

Levomedetomidine = inactive.

1996

FDA Vet

Medetomidine FDA-approved
for dogs in the USA.
First FDA approval.



1999

Precedex

FDA approves 
dexmedetomidine

for human ICU sedation.
17 December 1999.

Dexdomitor

Pure enantiomer approved
for dogs (2006) cats (2007).
Replaces racemic Domitor.

2011

EU Approval

Dexdor approved in Europe
& UK — 12 years after USA.

2022

Zenalpha
Medetomidine + vatinoxan 
(Peripheral α2-antagonist) 

used in vets to combat 
cardiovascular side-effects.

2002

TGA approves 
Dexmedetomidine use for 

short sedation in ICU 

2006/7



Pharmacology



• Dexmedetomidine: active S-Enantionmer of Medetomidine

• Central α2 agonists

• α2:α1 ratio
• Clonidine 200:1
• Dexmedetomidine 1620:1

• Centrally 
• α2 in presynaptic membrane of noradrenergic neurons
• Agonism -> inhibition of noradrenaline release 

• Peripheral
• α2 agonism causes vasoconstriction



• Sedation / Anxiolysis
• α2 agonism - locus coeruleus of the pons causing dose-dependent inhibition of 

norepinephrine release
• Preserved muscle tone + ventilation 
• Awakening to external stimuli -> patients are cooperative and can obey simple instructions. 
• (EEG shows dexmedetomidine mimic stage 2 NREM sleep)

• Analgesia
• Likely by modulating descending pain pathways
• Spinal cord - α2-receptors agonism in substantia gelatinosa of the dorsal horn causes 

interneuron hyperpolarisation and reduces release of nociceptive neurotransmitters 
(Substance P / glutamate)

• Cardiovascular
• Biphasic response
• HTN -> α2β receptors on vascular smooth muscle
• Hypotension + Bradycardia -> centrally mediated inhibition of SNS outflow

• Respiratory 
• Minimal ventilation effect -> case reports even with 10x maximum dose.
• MRI studies have shown airway remain patent





• Bioavailability 
• 16% PO
• 65% Nasally
• 82% Buccally

• Readily crosses BBB to exert central CNS effects. 
• Readily crosses the placenta

• T1/2 α – 6 min
• T1/2β

• Clonidine 9 – 18 hours
• Dexmedetomidine 2 hours

• Protein binding - 94%

• Metabolism – Hepatic glucuronidation, hydroxylation, and N-methylation to inactive 
metabolites

• Dose reduction in hepatic disease due to decreased protein / metabolism

• Excretion – Renal – No adjustment in renal failure





Dosing
• Loading 

• Up to 1 mcg/kg over 10 min  (LBW)
• Reduce to 0.5 mcg/kg over 10 min (LBW) for >65 yo + less invasive procedures (e.g. ophthalmic)

• Infusion
• 0.6 mcg/kg/hr titrated to the clinical effect -> 0.2 - 1.0 mcg/kg/hr

• No guideline for cessation. Longer cases cease at least > 30 minutes before extubation
• Discontinuation Syndrome

• Clonidine: rebound agitation / hypertension / tachycardia after prolonged clonidine infusion 
• Dexmedetomidine: Occasionally reported

• Contraindications
• Uncontrolled Hypotension 
• 2nd / 3rd Heart Block
• Acute cerebrovascular conditions – Decreased CBF (but in some studies flow-metabolism coupling 

seems maintained)





Single Agent GA
• Dexmedetomidine only GA has been reported…
• 5–10 mcg/kg/hr to be adequately anaesthetised

• Two cases 
• Laser ablation of a tracheal stenosis 
• Tracheal debridement + stenting and bronchopulmonary lavage 

• One patient required a chin lift, but maintained ventilation / airway 
patency. 
• ??No haemodynamic compromise in this small group of patients.









• Premed

• Opioid Sparing 
• ERAS 
• Bariatric
• Neuroanaesthesia

• Post Operative Cognitive Dysfunction (POCD) 
Reduction

• Blunting Surgical Stress inflammation

• Regional anesthesia 
• Intrathecal
• Epidural
• Peripheral nerve blocks

• Post Neuraxial Shivering

• ?PDPH treatment
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• Premed
• Anxiolytic
• Sedative 
• Sympatholytic
• Antisialagogue 
• Lack of respiratory depression

• Paediatric - Nasal 
• 30-60 min prior to induction or procedure
• 3 – 4 mcg /kg (max 200 mcg) (IBW)
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Attenuation of Stress Response to Surgery

• Perioperative dexmedetomidine - reduced levels of adrenaline, 
noradrenaline and cortisol 

• Effect immune cells / inflammatory cytokine levels 

• Major abdo surgery 
• Dexmedetomidine + GA blunt stress response similarly to Epidural + GA
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• Epidural Dexmedetomidine most common (561/574 or 97.7%)
• Single or repeated bolus 
• Also added to the epidural infusion in 13 (2.2%) cases. Clinician-made 

solutions containing bupivacaine + fentanyl + dexmedetomidine [0.5 
mcg/mL for 2.5–7.5 mcg/hr] 

• Epidural dose as low as 4 mcg (mean 16.0 ±6.5 mcg) 
• Cumulative epidural-only dose ranged 8 - 75 mcg (Mean 20.5 ±9.5 mcg) 

• Intrathecal Dexmedetomidine (n =15) 
• Dose range: 5 mcg - 20 mcg (Mean 10 mcg)
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Conclusion
• Evolved for many roles outside of co-

operative sedation in ICU
• More evidence emerging of its benefits 

but with conflicting information
• Many potential uses but with caveats 

of haemodynamic compromise / 
prolonged sedation
• Premed
• Opioid Sparing Anaesthesia
• Chronic Pain Reduction
• PONV Reduction
• POCD Reduction
• Attentuation of Surgical stress / 

Inflammatory Response
• Regional Anaesthesia
• Obstetrics – Post Operative Shivering
• ?PDPH Treatment



Magic, myth… or Missing from your practice
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