
Dexmeditomidine



BACKGROUND
 2 RECPTOR AGONISTS

• Prototype agent is clonidine

• More recent applications in clinical practice
• Sedation
• Behavior disorders (ADHD)
• Drug withdrawal 
• Hypertension

• Problem – hypotension, oral = slow

• Solution – 2nd generation -  2 specificity



DEXMEDETOMIDINE

• Precedex®, Hospira

• Pharmacologically active D- isomer of medetomidine

• 1st synthesized in late 1980’s, Phase 1 studies in early 
1990’s, clinical trials late 1990’s

• ~ 8-fold greater  2: 1 selectivity than clonidine
• 1620:1 vs 200:1

• Shorter elimination half-life than clonidine
• 2-3 vs 8-12 hr



METABOLISM

• Almost 100% biotransformation

• Glucuronidation

• Cytochrome P450 mediated

• Metabolites all inactive – urinary elimination

• Significant t1/2 in hepatic failure (7.5 hr)

• <1% excreted as unchanged

• No significant effect of renal impairment



MECHANISM
CLINICAL CNS EFFECTS

• Locus ceruleus:
• Brainstem center - modulates wakefulness
• Major site for hypnotic actions (sedation, anxiolysis)
• Mediated via various efferent pathways:
• Thalamus and subthalamus cortex
• Nociceptive transmission via descending spinal tracts
• Vasomotor center and reticular formation

• Spinal cord:
• Binding to  2 receptors analgesia via release of 

substance P



CNS ACTIONS

Dexmedetomidine

• Sedation – central, G-proteins (inhibition)
• Analgesia – spinal cord, Substance P



MECHANISM – CENTRAL  2

• Presynaptic receptors:
• Location:
• Sympathetic nerve endings
• Noradrenergic CNS neurons

• Mechanism/action:
• Transmembrane receptors
• Coupled to Go- and Gi- type G-proteins

• ¯ adenylate cyclase and cAMP formation

• Hyperpolarization (K+-channels)
Ca++ conductance NE release



CELLULAR MECHANISM
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NON-CNS EFFECTS

• Hypertension:
• peripheral  1-agonism 

• Bradycardia/hypotension:

• Sympathetic inhibition - medullary VMC

 shivering:

• Diuresis:

 renin, vasopressin; ANP
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Hemodynamic effects of 
Dexmedetomidine

• Reduces sympathetic activity-
reduction in HR & BP 

• No rebound effects 
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Special considerations

• Hypovolemic patients  

• With other vasodilators or negative 
chronotropic agents  dexmedetomidine  have 
an additive effect

• With renal or hepatic impairment, metabolites 
may accumulate and dose reductions may be 
necessary
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Dexmedetomidine Contraindications

• Infusion over 24 hours

• In obstetric procedures , cesarean section 
deliveries, as  the safety has not been studied

• Patients with pre-existent severe bradycardia 
and related bradydysrhythmias        (advanced 
heart block)

• Patients with impaired ventricular functions 
(ejection fraction <30%). 
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DOSAGE

• 2 ml (200µgs) +48 ml NS

• Loading dose -0.5µg-1µg/kg over 10 min   (36-72 ml /hr)

• Maintenance -0.3µg-0.7µg/kg/hr[4-9ml/hr]

• Titration ±0.1µg/kg/hr.-1.25ml/hr
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Administration of Dexmeditomidine

• Loading dose 1µg/kg

• 0.5ml[50µg] diluted as10ml ×10min.

• Maintenance  0.3-0.6µg/kg/hr

• 1.5ml[150µg] diluted in 500ml NS

• solution conc-0.3µg/ml

• infusion-16 to32drops/min

• Recovery  10-12mins after cessation. 
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Uses of Dexmeditomidine

• Bariatric surgery

• Sleep apnea patients

• Craniotomy: aneurysm, AVM [hypothermia]

• Cervical spine surgery

• Off-pump CABG

• Vascular surgery

• Thoracic surgery
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Uses of Dexmeditomidine

• Conventional CABG 

• Spine surgery, evoked potentials

• Head injury

• Burn

• Trauma

• Alcohol withdrawal

• Awake intubation
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Clinical Uses of Dexmeditomidine

• SEDATIVE    

• SOLE ANAESTHETIC

• ADJUVANT

• OTHERS
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• IV  0.3 - 0.6ug/kg 15mins prior surgery

• IM  2.5ug/kg 45-90mins prior 

• Effective Stress attenuation

• Reduces thiopentone doses(±30%)

*Miller 7 th edition

PREMEDICATION
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STRESS ATTENUATION

• Preoperative a single dose(1µg/kg) result in 

progressive increases in sedation

• Blunt the haemodynamic responses during 
laryngoscopy

• Reduce opioid and anaesthetic requirements

• Decrease blood pressure and heart rate as well as the 
recovery time after the operation
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STRESS ATTENUATION

• A bolus dose of  1μg/kg  over 10 minutes, prior 
to administration of reversal provided 
hemodynamic stability associated with 
extubation

• D. Jain, R. Khan & M. Maroof  The Internet Journal of Anesthesiology. 2009 Volume 21 
Number 1



the administration of dexmedetomidine for patients with HCH during perioperative period is safe and serves as an effective sedative, without causing respiratory depression and does not influence stable haemodynamics with certain brain protective effect.




























