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Getting Comfortable With
Dexmedetomidine

Abstract

Dexmedetomidine is a versatile, highly selective a,-adrenoceptor agonist with a well-established evidence base in
small animal practice. Yet, despite the strong evidence supporting its use in small animal practice,
dexmedetomidine is a drug that polarizes clinicians; it is routinely incorporated into some protocols and largely

absent from others.

Take-Home Points

Dexmedetomidine provides
reliable, dose-dependent,
reversible sedation.

Dexmedetomidine can be
administered as a sole agent,
but its sedative and analgesic
effects are potentiated

and more reliable with
coadministration of opioids.

Dexmedetomidine causes
dose-dependent biphasic
cardiovascular effects that lead
to reduced cardiac output; use
in patients with cardiac disease
or hemodynamic instability is
generally discouraged.

Unless accompanied by
hypotension, bradycardia

caused by dexmedetomidine
does not routinely warrant
reversal.

Dexmedetomidine may be
administered via multiple routes
as part of a balanced sedation
or multimodal analgesic plan.
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Dexmedetomidine is a highly selective a,-adrenoceptor
agonist with a well-established role in small animal
veterinary practice; it provides reliable sedation,
analgesia, and the practical advantage of reversibility.

Regardless, its use remains inconsistent; some
clinicians avoid it due to unfamiliarity or concern
about cardiovascular side effects. However, for
clinicians who understand its pharmacology,
appropriate patient selection, and physiologic
monitoring, dexmedetomidine is a genuinely versatile
and valuable addition to the small animal formulary.

This article describes the risks and benefits of using
dexmedetomidine with the aim of supporting
confident, evidence-based decisions.

Mode of Action

Dexmedetomidine is the dextro-enantiomer of
medetomidine and represents the biologically active
component of the racemic mixture. It is a highly
selective a,-adrenoceptor agonist with an oy:ay
selectivity ratio of approximately 1620:1, although
ay-associated cardiovascular effects remain apparent.!
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Within the central nervous system (CNS),
dexmedetomidine acts at presynaptic and postsynaptic
ay-adrenoceptors; peripherally, it binds to
extrasynaptic receptors.! Sedation is primarily
mediated through presynaptic o,-receptor activation in
the locus coeruleus of the pons, resulting in reduced
norepinephrine release and decreased arousal.?

Dexmedetomidine also exhibits analgesic properties,
although the precise mechanisms are not fully known.
Analgesia is thought to arise predominantly from
receptor binding within the dorsal horn of the

spinal cord.!

Pharmacokinetics

The pharmacokinetic profile of dexmedetomidine
varies by route of administration, affecting onset,
bioavailability, and duration of effect. Intravenous and
intramuscular administration provide rapid,
predictable absorption; transmucosal administration
in dogs is associated with lower bioavailability and
requires higher doses to achieve clinically relevant
sedation (TABLE 1).34

Dexmedetomidine undergoes extensive hepatic
metabolism; it is eliminated primarily via renal

TABLE 1 Recommended Dexmedetomidine Doses for Dogs and Cats3"

. . ONSET DURATION
INDICATION DOSE, DOGS DOSE, CATS OF ACTION OF ACTION®
3-10 pg/kg IM 2-40 pg/kg IM 10-30 min 45-120 min
1-3 pg/kg IV 1-3 pg/kg IV 3-10 min 30-60 min
Sedation/premedication
15-40 pg/kg OTM®  20-40 pg/kg OTM 15-30 min NA
5-20 pg/kg IN NA 3-10 min NA
At-home anxiolysis 2
(OTM gel [Sileo, Zoetis]) 125-250 pg/m NA NA NA
Intraoperative constant-rate
infusion 0.5-3 pg/kg/hr NA NA NA
Postoperative analgesia 0.6-1.9 pg/kg/hr NA NA NA
NA 1-10 pg/kg IV NA NA
Emesis
NA 7-10 pg/kg IM NA NA
Epidural analgesia 4 pg/kg NA NA NA
Peripheral nerve blocks 0.5 pg/kg/site NA NA NA

NA=not applicable; OTM =oral transmucosal.

9Doses are based on administration of the sole agent. However, it is generally recommended to coadminister premedication/sedation agents with an opioid to
allow more sparing doses to reach the desired effect while minimizing unwanted side effects.
bDuration is dose-dependent; higher doses produce longer and more profound effects. Sedation may persist beyond these ranges at higher doses or when

combined with opioids.
Refers to transmucosal administration of the injectable formulation.
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excretion of metabolites. The elimination half-life
ranges from 11.5 to 41.5 minutes in dogs and a reported
30.3 to 39.7 minutes in cats.””?® Patients with significant
hepatic impairment may experience prolonged
sedation and recovery and warrant close monitoring.

Pharmacodynamics

Through activation of central and peripheral

ay-adrenoceptors, dexmedetomidine produces dose-

dependent effects across multiple physiologic systems.

= CNS: Dexmedetomidine reduces arousal and cortical
activity, producing dose-dependent sedation and
anxiolysis; analgesic effects arise primarily from
modulation of nociceptive transmission at the dorsal
horn of the spinal cord.'?

= Cardiovascular: Response is biphasic. An initial
increase in systemic vascular resistance causes reflex
bradycardia, followed by persistent bradycardia,
reduced cardiac output, and normotension or
hypotension as sympatholytic effects predominate.
Blood flow to vital organs seems to be preserved, and
coronary perfusion may be improved during
ischemia.?*? Bradyarrhythmias, including first- and
second-degree atrioventricular block, may occur.?

= Respiratory: Respiratory rate and minute
ventilation are mildly reduced; clinically significant
respiratory depression at recommended doses
is uncommon.?

= Endocrine/metabolic: Dexmedetomidine inhibits
insulin secretion, resulting in hyperglycemia;
diuresis may occur secondary to inhibition of
antidiuretic hormone release.!

= Thermoregulation: Dexmedetomidine impairs
thermoregulatory responses, increasing the risk for
hypothermia, particularly during prolonged sedation
or anesthesia.?

= Gastrointestinal: Nausea and vomiting may occur,
particularly after intramuscular administration.?

Due to its cardiovascular effects, use of
dexmedetomidine is generally discouraged in patients
for which reduced cardiac output or increased systemic
vascular resistance would be detrimental—including
those with mitral valve disease, dilated
cardiomyopathy, or preexisting arrhythmias—as well
as those with compromised hemodynamic status.?
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Formulations and Routes

of Administration

Dexmedetomidine is available in several formulations
and can be administered via multiple routes:
intravenous, intramuscular, transmucosal,
subcutaneous, and intranasal (TABLE 1).

Formulations include:
= Multidose injectable solutions
» 0.1 mg/mL
» 0.5 mg/mL
= Preservative-free single-use vials
» 0.1 mg/mL
= Oral transmucosal gel
) Sileo (Zoetis), 0.1 mg/mL, indicated for at-home
anxiolysis in dogs

Clinical Considerations

= Transmucosal administration in dogs results in low
bioavailability, requiring higher doses
(approximately 15 to 40 ng/kg) to achieve moderate
to profound sedation.?#

= Transmucosal administration in cats (20 to 40 pg/kg)
combined with buprenorphine (20 ng/kg) provides
effective sedation.>®

= Transmucosal administration is particularly
advantageous in fractious or aggressive dogs due to
its minimally invasive nature and ease
of administration.

= Sileo is licensed for use in healthy dogs to reduce
noise-associated anxiety and has demonstrated
efficacy for reducing fear-related behaviors during
events (e.g., fireworks).”

Clinical Applications

Procedural Sedation

Dexmedetomidine produces dose-dependent sedation
that can be tailored to the requirements of the
procedure and individual patient, ranging from mild
sedation for low-stress handling and minor diagnostics
to deep sedation for more invasive procedures.

A ceiling effect exists whereby sedation depth plateaus
beyond a certain dose threshold while cardiovascular
effects continue to increase, reinforcing the
importance of using the lowest effective dose.
Combining dexmedetomidine with an opioid enhances



sedation and analgesia in a synergistic manner,
enabling lower doses and more predictable clinical
effects without increased cardiovascular risk.?

Premedication and
Anesthesia-Sparing Effects

Due to its reliable sedative effects, dexmedetomidine is
a valuable premedicant for use before general
anesthesia, facilitating handling, intravenous
catheterization, blood sampling, and preoxygenation—
particularly in anxious or excitable patients. It also
produces dose-dependent reduction of isoflurane
minimum alveolar concentration and decreases
induction agent requirements, contributing to a
smoother, more controlled anesthesia event.?2

Constant-Rate Infusion

Dexmedetomidine has multiple applications when
administered as a constant-rate infusion (CRI).
Intraoperatively, it may be used to reduce inhalant
requirements and provide analgesia in anesthetized
dogs, typically at 0.5 to 3 pg/kg/hr after an initial
loading dose.>*® However, coadministration of a
dexmedetomidine CRI with inhalant anesthesia in cats
should be approached with caution, as it has been
shown to worsen their hemodynamic status compared
with equipotent doses of isoflurane alone.??”

Postoperatively, a dexmedetomidine CRI may be used
for analgesia and sedation in select hospitalized
patients, particularly when stress may exacerbate
underlying disease. One study demonstrated that a
dexmedetomidine CRI at 25 ng/m2/hr (approximately
0.6 to 1.9 ng/kg/hr) after a loading dose of 25 1g/m2 was
safe and equally as effective as a morphine CRI for
postoperative pain management in dogs."

Peripheral Nerve Blocks

When administered as an adjunct to local anesthetics,
dexmedetomidine can prolong the duration of
peripheral nerve blocks. Adding dexmedetomidine
(0.5 png/kg/site) to bupivacaine (0.5 mg/kg/site) has
been shown to extend the duration of analgesia.”? In

1 study, this combination reduced the requirement for
postoperative opioid rescue analgesia in dogs
undergoing tibial plateau leveling

osteotomy procedures.'?
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Epidural Analgesia

Dexmedetomidine may also be administered
epidurally to provide analgesia. For this route, the use
of a preservative-free, single-use formulation is
essential. Lumbosacral epidural administration of
dexmedetomidine (4 ng/kg) combined with
bupivacaine (1 mg/kg) has been shown to provide
effective analgesia in dogs undergoing pelvic limb
orthopedic surgery.’* Compared with bupivacaine alone
or in combination with morphine, this protocol was
associated with earlier postoperative urination but a
delayed return of motor function.

Emesis

Dexmedetomidine has also been used off-label to
induce emesis in cats. One study reported that
dexmedetomidine administered intravenously (0.96 to
10 pg/kg) or intramuscularly (7 to 10 pg/kg) induced
emesis in approximately 81% of unfasted cats.**
However, clinicians should exercise caution when
using dexmedetomidine for emesis induction in cats,
as the sedative and cardiovascular effects of the drug
(e.g., bradycardia, reduced cardiac output, profound
sedation) may complicate patient monitoring and
management, particularly in patients that are already
compromised by toxin ingestion.

Clinical Monitoring

and Intervention

Appropriate monitoring and management of
dexmedetomidine-associated physiologic effects are
essential for confident clinical decision-making and
provision of safe anesthesia.

The 2025 American College of Veterinary Anesthesia
and Analgesia Small Animal Anesthesia and Sedation
Monitoring Guidelines recommend that patients under
deep or profound sedation receive monitoring
equivalent to that used during general anesthesia.?®
Such monitoring includes a dedicated anesthetist,
intravenous catheter placement, supplemental oxygen,
and continuous monitoring of cardiovascular
parameters (heart rate, blood pressure,
electrocardiography) and respiratory parameters
(respiratory rate, pulse oximetry, capnography).?
Emergency medications and reversal agents should be
calculated in advance and immediately available.?
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In general, bradycardia accompanied by normotension
does not require intervention. Conversely, bradycardia
associated with hypotension warrants treatment,
although each patient should be assessed individually.
If anticholinergic agents, such as atropine or
glycopyrrolate, are considered, careful patient
assessment before administration is essential. During
the initial phase of dexmedetomidine action, when
systemic vascular resistance is elevated,
anticholinergics may precipitate hypertension,
increased myocardial oxygen demand, and
arrhythmias.??2?° Accordingly, anticholinergics should
only be used to treat bradycardia if the patient is
concurrently hypotensive. In some cases, it may be
prudent to reverse dexmedetomidine before
administering an anticholinergic.! Other
pharmacologic interventions for dexmedetomidine-
induced bradycardia have been explored (e.g.,
intravenous lidocaine in dogs), although they are not in
routine clinical use.3°

Reversal

Atipamezole (5 mg/mL) is a highly selective
competitive o, antagonist developed specifically to
reverse the effects of dexmedetomidine and
medetomidine. Reversibility of sedation is a notable
advantage of dexmedetomidine use, although it is not
without risk.

BOX1

Intramuscular administration of atipamezole is
preferred; intravenous administration is generally
discouraged due to the risk for rapid vasodilation and
significant hypotension.?> Administration of
atipamezole in cats is off-label. Recommended doses
and sample calculations are provided in BOX 1.

Clinicians should be aware that although sedation is
reliably reversed, cardiovascular recovery may not
always be complete or immediate, and analgesia will be
lost with reversal.?>3? Continued cardiovascular
monitoring and appropriate analgesic support after
administration are therefore recommended.® Potential
adverse effects of reversal include tachycardia and
patient excitation.?

Summary

Dexmedetomidine is a versatile, highly selective
ay-adrenoceptor agonist with a well-established
evidence base in small animal practice. Its reliable,
dose-dependent, and reversible sedation makes it a
valuable premedicant and a useful sedative for short,
minimally invasive procedures. Coadministration with
an opioid is generally recommended, producing
synergistic sedative and analgesic effects that allow
lower doses of each agent and reduce the likelihood of
adverse effects.

Sample Calculations for Dexmedetomidine Reversal

= Dexmedetomidine formulation: 0.5 mg/mL (500 pg/mL)

= Atipamezole formulation: 5 mg/mL (5000 pg/mL)

Dog: Atipamezole should be 10x the dexmedetomine dose, same volume as dexmedetomidine

= A10-kg (22-1b) dog receives dexmedetomidine at 5 pg/kg IM. Total dose is 50 pg (10 x5=50).

= The volume of dexmedetomidine administered is 0.1 mL (50 /500=0.1).

= The calculated atipamezole dose is 10x the dexmedetomidine dose, which equals 500 pg (50x10=500).
= The volume of atipamezole needed is 0.1 mL (500/5000=0.1).

Cat3'"*: Atipamezole should be 5% the dexmedetomine dose, half the volume of dexmedetomidine

= A 4-kg (9-1b) cat receives dexmedetomidine at 10 pg/kg IM. Total dose is 40 pg (10 x4 =40).

= The volume of dexmedetomidine administered is 0.08 mL (40/500=0.08).

= The calculated atipamezole dose is 5% the dexmedetomidine dose, which equals 200 pg (40x5=200).
= The volume of atipamezole needed is 0.04 mL (200/5000=0.04).

*Administration of atipamezole to cats is off-label.
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Beyond premedication and sedation,
dexmedetomidine has a broad range of clinical
applications, including postoperative analgesia,
peripheral nerve block augmentation, at-home
anxiolysis, and induction of emesis in cats.

The cardiovascular profile of dexmedetomidine
warrants careful patient selection. Dexmedetomidine
is best reserved for patients that are hemodynamically
stable and free of significant cardiac disease. With
appropriate monitoring, however, many of the
physiologic effects are predictable and manageable,
and the availability of atipamezole for reversal provides
a safety net. Used thoughtfully, dexmedetomidine is a
genuinely useful addition to the small animal
formulary. TVP
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