
 

 

 

 

 

DEXMEDETOMIDINE 

 

“Samson and Delilah”, watercolour and graphite on paper, 1882, Gustave Moreau. 

 

“...Samson then went to Gaza and seeing a prostitute there, went to her. The men of Gaza 

being told “Samson has arrived” surrounded the place and kept watch for him the whole 

night at the town gate. All that night they were going to make no move, thinking, “Let us wait 

until daybreak, and then kill him”. Till midnight however, Samson stayed in bed, and then at 

midnight he got up, seized the doors of the town gate and the two posts as well; he tore them 



apart, bar and all, hoisted them onto his shoulders and carried them to the top of the hill 

overlooking Hebron.   

 

After this, he fell in love with a woman in the Vale of Sorek; her name was Delilah.  

 

The Philistine chiefs visited her and said, “Seduce him and find out where his great strength 

comes from, and how we can master him, so that we can bind him, and subdue him. In return 

we shall each give you eleven hundred silver shekels”.... 

 

Delilah said to Samson, “How can you say that you love me, when your heart is not with me. 

Three times now you have laughed at me and have not told me where your great strength 

comes from”. And day after day she pestered him with her talk, persisting until he grew 

wearisome. At last he confided everything to her; he said to her, “A razor has never touched 

my head, because I have been God’s nazirite from my mother’s womb. If my head were shorn, 

then my power would leave me and I should lose my strength and become like any other 

man”. Delilah then realised that this time he had truly confided in her; she sent for the 

Philistine princes with a message, “Come just once more; he has confided everything to me!”.  

 

And the Philistine chiefs came to her with the money in their hands. She soothed Samson to 

sleep in her lap, summoned a man and had him shear off the seven locks from his head. Thus 

for the first time she got control over him. She cried, “The Philistines have you now Samson!” 

He awoke from sleep thinking “I shall break free, as I have time after time and shake myself 

clear”. But he did not know that Yahweh had left him. “The Philistines seized him, put out his 

eyes and took him down to Gaza. They fettered him with a double chain of bronze and he 

spent his time turning the mill in the prison...” 

 

Judges, 16:1-21 

 

Many scholars believe “Judges” to be the oldest in the Deuteronomistic history, dating 

perhaps to the 8th century BCE, but probably very much earlier still. If so, then a depressing 

portrait of the earliest periods of recorded human civilization is presented to us - lust, 

prostitution, greed, betrayal, sickening brutality, a god who abandons his chosen to a horrible 

fate. The story is meant to convey moralistic messages -  At the end of his life, blind and 

humbled, Samson finally realizes his mistakes. Despite having been given great gifts, he 

squanders these on self-indulgence and sinful living. By losing his locks he is losing the 

protection of his all too wrathful god. Amazing grace...He once was blind, but now he “sees”! 

 

In a more secular age perhaps another message is gleaned - deep down human nature can be 

very brutal, and through untold centuries this primal nature remains the same....the veneer of  

“civilization” is thin indeed!   

 

The worst of primal human passions can be unleashed by “ice” and “speed” - we see this 

everyday in our Emergency Departments across the country - mad “iced-up” souls with the 

superhuman strength of Samson are a constant threat. The secret of this strength lies within 

the ungoverned adrenergic drive that surges uncontrolled. Our chains come to us in the form 

of velcroed shackles...a rather poor alternative to the double-bronze variety of ages past. Our 

“Delilah” delivers us in the form of dexmedetomidine, by which we may shear the locks of the 

unnaturally aggressive.      



DEXMEDETOMIDINE 

 

Introduction 

 

Dexmedetomidine, like clonidine, is a relatively selective alpha2-adrenoreceptor agonist. 

 

It is useful for maintaining light to moderate sedation, and reducing the need for other 

sedative-hypotonic or analgesic agents. 

 

The principle therapeutic actions of dexmedetomidine include: 

 

● Analgesia 

 

● Sedation 

 

● Anxiolysis 

 

● Reduced sympathetic activity  

 

● Reeducation for the  need for other sedative-hypnotic or analgesic agents such as, 

 opioids, propofol or benzodiazepines 

 

Advantages of this agents include: 

 

● There is no (or very little) respiratory depression 

 

● There is no anterograde amnesia 

 

Owing to the absence of respiratory depression, dexmedetomidine can be continuously 

infused in mechanically ventilated patients prior to extubation, during extubation, and post-

extubation. It is not necessary to discontinue dexmedetomidine prior to extubation. 

 

This ability is of particular use in those patients who may be agitated/ aggressive on 

awakening. 

 

History 

 

The first α2-adrenoceptor agonist was synthesized in the early 1960s to be used as a nasal 

decongestant. Early application of the new substance, clonidine, however showed the 

unexpected side effect of sedation. 

 

Clonidine also showed anti-hypertensive properties and so began to be used for hypertension. 

 

It was also discovered that clonidine could reduce the required dose of anaesthetic drugs.  

 

Dexmedetomidine was developed specifically for the sedating properties of an α2-

adrenoceptor agonist.   

 



Dexmedetomidine was approved by the Food and Drug Administration in 1999 for use in 

humans as a short-term medication (< 24 hours) for sedation and analgesia. 

 

Chemistry 

 

Dexmedetomidine, an imidazole compound 

 

It is the pharmacologically active dextro-isomer of medetomidine. 

 

Physiology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Physiology of the α2-adrenoceptor agonists receptor. 

 

The pre-synaptic alpha-2 receptors regulate the release of noradrenaline (norepinephrine) 

and adenosine triphosphate through a negative feedback mechanism. 

 

Classification  

 

There are three currently available centrally acting alpha-2 blocking antihypertensive agents: 

 

1. Clonidine 

 

2. Moxonidine    

 

3. Dexmedetomidine 



 

Preparation 

 

Ampoules:  

 

● Dexmedetomidine hydrochloride: 2mls (100 mcg/ml) 

  

Mechanism of Action 

 

1. Presynaptic activation of α2 adrenoceptors  

 

● Inhibits the release of norepinephrine, terminating the propagation of pain 

 signals.  

 

The main site of analgesic action is thought to be within the spinal cord. 

 

2. Postsynaptic activation of α2 adrenoceptors in the central nervous system (CNS) 

 results in:  

 

● Inhibition of sympathetic activity thus decreasing blood pressure and heart 

 rate.  

 

● Sedation 

 

Pharmacodynamics 

 

The principle therapeutic actions of dexmedetomidine include: 

 

1. Analgesia 

 

2. Sedation: 

 

● Light to moderate sedation 

 

● Patients are generally sedated when undisturbed but they may arouse easily 

 with minimal stimulation, this is generally not a sign of inadequate sedation/ 

 dosing. 

 

● This easy rousability allows for a certain degree of neurological assessment, 

 even in intubated patients.   

 

3. Anxiolysis.  

 

4. Reduced sympathetic activity: 

 

● Bradycardia 

 

● Hypotension. 



 

5. Reduction of postoperative shivering 

 

Therapeutic advantages include: 

 

1. There is no anterograde amnesia 

 

2. There is no respiratory depression 

 

3. Its sympatholytic activity: 

 

● These cardiovascular stabilizing effects are particularly useful in patients at 

 high risk of myocardial ischaemia 

 

4. Results in less delirium compared to benzodiazepines 

 

5. Reduced need for other sedative-hypnotic or analgesic agents such as: 

 

● Opioids 

 

● Propofol 

 

● Benzodiazepines 

 
Note that owing to the absence of respiratory depression, dexmedetomidine can be 

continuously infused in mechanically ventilated patients prior to extubation, during 

extubation, and post-extubation. It is not necessary to discontinue dexmedetomidine 

prior to extubation. 

 

This ability is of particular use in those patients who may be agitated/ aggressive on 

awakening. 

 

Pharmacokinetics 

 

Absorption: 

 

● Dexmedetomidine is given by IV infusion. 

 

It should never be given as a single bolus injection. 

 
It can be given intravenously via a peripheral or a central line. 

 

 Clinical effects develop quickly (5- 10 minutes), monitor carefully for adverse effects. 

 

Distribution: 

 

● The steady-state volume of distribution approximately 118 liters 

 



● The average protein binding is 94% 

 

Metabolism and excretion: 

 

● Dexmedetomidine is almost completely metabolised the liver by cytochrome P450 -

2A6. 

 

● Following IV administration, dexmedetomidine shows rapid distribution with a 

 distribution half life of 6 minutes and an elimination half life of approximately 2 

 hours. 

 

Indications 

 

The principle indication is for sedation of intubated patients in intensive care settings or 

prolonged stays within the Emergency Department for periods of up to 24 hours, (it is 

licensed for use in Australia for 24 hours only, though it has been utilised for longer periods in 

trials - up to 120 hours). 

 

It provides light to moderate sedation without impairing ventilation and has significant 

sparing effects for opioids, propofol and benzodiazepines.   

 

Owing to the absence of respiratory depression, dexmedetomidine can be continuously 

infused in mechanically ventilated patients prior to extubation, during extubation, and post-

extubation. It is not necessary to discontinue dexmedetomidine prior to extubation. 

 

This ability is of particular use in those patients who may be agitated/ aggressive on 

awakening. 

 

It has also been used for sedation of non-intubated patients undergoing minor surgical and 

other procedures, as well as, for initiation of awake fibreoptic intubation. 

 

Dexmedetomidine may also be a useful adjunct to benzodiazepines for severe 

ethanol withdrawal patients (in the ED or ICU) - but more study needs to be done in this area. 

 

Contraindications/ Precautions 

 

1. Significant bradycardia and hypotension. 

 

2. Caution in patients with advanced heart block and/or severe ventricular dysfunction. 

 

3. Because dexmedetomidine decreases sympathetic nervous system activity, 

 hypotension and/or bradycardia may be expected to be more pronounced in:  

 

● Hypovolemic patients. 

 

● Those with diabetes mellitus.  

 

● Chronic hypertension.  



 

● Elderly patients. 

 

4. Synergistic effects: 

 

 ● Caution when used with other vasodilators or negative chronotropic agents, 

  where  effects  could be synergistic.  

 

5. Caution in the elderly, who are more sensitive to the effects of dexmedetomidine 

 

6. Dexmedetomidine is primarily metabolized by the liver. Consider reducing the dose 

 in renal failure then titrating carefully as required. 

 

7. Although dexmedetomidine is titrated to effect there should be caution  in patients with 

 impaired hepatic function 
 

8. Known hypersensitivity to dexmedetomidine  

 

Pregnancy 

 

There are no adequate and well controlled studies in pregnant women.  

 

Dexmedetomidine should be used during pregnancy only if the potential benefits justify the 

potential risk to the foetus. 

 

Breast feeding 

 

Insufficient data  

 

Adverse Effects 

 

These include: 

 

1. Bradycardia and hypotension: 

 

● Hypotension is the commonest adverse effect. 

 

● Clinically significant episodes of bradycardia and sinus arrest have been 

 associated with dexmedetomidine administration in young, healthy volunteers 

 with high vagal tone or with different routes of administration, such as rapid 

 intravenous infusion or bolus administration.  

 

● Moderate heart rate and blood pressure reductions should be anticipated. 

 

● These reactions will usually respond to ceasing the infusion, fluids, and 

 atropine.  
 

2. Other conduction delays may be seen 



 

3. Excessive doses may result in alpha1 activity:  

 

 ● And hence, vasoconstriction and hypertension, and tachycardia can then occur. 

 

● Transient hypertension:  

 

♥ This has been observed primarily during the loading infusion, 

 associated with initial peripheral vasoconstrictive effects of 

 dexmedetomidine and relatively higher plasma concentrations achieved 

 during the loading infusion.  

 

If intervention is necessary, reduction of the loading infusion rate is 

generally all that is required. 

 

Following the loading infusion, the central effects of dexmedetomidine 

dominate and the blood pressure usually decreases. 

 

4. Hypersensitivity reactions 

 

5. Nausea. 

 

6. Dexmedetomidine may cause reduced lacrimation. 

 

7. Withdrawal effects: 

 

● Although not specifically studied, if dexmedetomidine is administered 

 chronically and stopped abruptly, withdrawal symptoms similar to those 

 reported for another alpha2-adrenergic agent, clonidine, may theoretically 

 result.  

 

● These symptoms include nervousness, agitation and headaches, accompanied 

 or followed by a rapid rise in blood pressure and elevated catecholamine 

 concentrations in the plasma. For this reason it is currently recommended that 

 dexmedetomidine should not be administered for longer than 24 hours. 

 

Dosing 

 

Dexmedetomidine must be administered only as a diluted infusion through a controlled 

infusion device. 

 

It is compatible with Hartmann’s, 5 % dextrose or 0.9 % saline. 

 

Dosing is individualised and titrated to the desired clinical effect. 

 

In general terms: 

 



Dexmedetomidine is generally initiated with a loading infusion of 1 (one) microgram/kg 

over 10 - 20 minutes - if needed. 

 

Note however that a loading infusion is not always needed. For patients being converted 

from alternate sedative therapy or if dexmedetomidine is being used as adjunctive 

therapy, then a loading dose may not be required. Further, the elderly and those with 

significant hepatic impairment, may not require a loading infusion.  

 

Maintenance infusions generally range from:  

 
0.4 mcg / kg / hr - 0.7 mcg / kg / hr. 
 

Doses as low as 0.2 mcg / kg / hr may be appropriate in some circumstances. Occasionally 

doses higher than 0.7 mcg / kg / hr (up to 1.4) 3 may be used, with caution and strict 

monitoring.  

 

Continuous infusion should not exceed 24 hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

“She soothed Samson to sleep in her lap”, Judges 16:19  

 

“Samson and Delilah”, oil on canvas, 1893, Oscar Pereira da Silva. 
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