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 CURRENTOPINION Dexmedetomidine: the new all-in-one drug in
paediatric anaesthesia?

Cedric E. Sottasa and Brian J. Andersonb

Purpose of review
Dexmedetomidine is a drug with sedative, anxiolytic, sympatholytic and analgesic properties, which is
finding widespread practice in paediatric anaesthesia and related practices. The present review
summarizes its pharmacology and current experience with the drug.

Recent findings
Dexmedetomidine is proving useful in many diverse areas in paediatric anaesthesia where its sedative
properties are useful for premedication, fibreoptic intubation and radiologic procedures. Its use as an
adjunct for balanced anaesthesia where it can decrease the use of other drugs, reduce emergence
delirium, postoperative shivering and vomiting. Muted apoptotic neuroprotective effects may realize
benefits in neonates. Cardiac conduction delay, an adverse effect, may prove beneficial for arrhythmias
after congenital cardiac surgery.

Summary
Most of the paediatric published studies concerning dexmedetomidine are observational in nature, with
limited control groups or comparators. Adverse effects (e.g. bradycardia) still require greater scrutiny in the
paediatric population and particularly with respect to different age groups. Dexmedetomidine currently has
a firm position in the armamentarium of anaesthesia pharmacology. It is not the new all-in-one drug, but it
is shaping up as a valuable adjunct for diverse indications within paediatric anaesthesia.

Video abstract
http://links.lww.com/COAN/A44.
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INTRODUCTION
Dexmedetomidine is a selective a2-agonist. It is
in the same class as clonidine but differs from
clonidine in that its affinity for a2-compared with
a1-adrenoreceptors is eight-fold greater. An advan-
tage is that it may be administered by intravenous,
intramuscular, subcutaneous, nasal, buccal, rectal
and oral routes.

The a2-adrenoreceptors are located ubiquitously
throughout the body with effects that include seda-
tion, anxiolysis and analgesia. Heart rate slows by
blocking the cardio-accelerator nerves and by aug-
menting vagal activity. This a2-agonist action on the
autonomic ganglia includes decreasing sympathetic
outflow, which leads to hypotension. Actions on
the peripheral vasculature depend on the concen-
tration of dexmedetomidine: vasodilatation is the
result of sympatholysis at low concentrations and
vasoconstriction is the result of direct action on
smooth muscle vasculature at high concentrations.

Other manifestations of a2-adrenoreceptors include
inhibition of shivering and promoting diuresis,
althoughthemechanismsbywhichthese are affected
remain elusive [1,2]. Consequently dexmedetomi-
dine use in neonates and children has expanded to
include prevention of emergence delirium, postop-
erative pain management, invasive and noninvasive
procedural sedation and the management of opioid
withdrawal [3–11]. Is this drug the new all-in-one
drug for paediatric anaesthesia?
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PHARMACODYNAMICS
Dexmedetomidine has effects on cerebral, respira-
tory, analgesic and cardiovascular systems.

Sedation
Dexmedetomidine provides sedation that permits
arousal with gentle stimulation [12]. A plasma con-
centration in excess of 0.6 mg/l is estimated to pro-
duce satisfactory sedation in adult ICU patients [13],
and similar target concentrations are estimated in
postoperative children after cardiac surgery who
require sedation in the intensive care unit [14].

Respiration
The lack of respiratory depression distinguishes this
sedative from opioids, benzodiazepines and other
sedatives. Although dexmedetomidine blunts the
CO2 response curve [15], it does not lead to extreme
hypoxia or hypercapnia. Indeed, respiratory rate,
CO2 tension, and oxygen saturation are generally
maintained during dexmedetomidine sedation in
children [11,12,16–18].

Anaesthesia
The MAC-sparing effect of isoflurane or sevoflurane
in adults using dexmedetomidine is concentration
dependent; estimated up to 50% at dexmedetomi-
dine 0.7 mg/l [19–21]. Premedication with intranasal

dexmedetomidine (1 and 2 mg/kg) in children
3–7 years decreased the MAC required for tracheal
intubation using sevoflurane by 20 and 35%,
respectively [22]. Similar results have been reported
when infusion (0.5 and 1 mg/kg/h) were continued
after an intravenous bolus (1 and 2 mg/kg) [23].

The propofol dose required for sedation and
induction of anaesthesia is reduced in the presence
of dexmedetomidine in adults [24,25]. The concom-
itant use of dexmedetomidine (0.5 mg/kg/h) in ado-
lescents undergoing spinal fusion reduced propofol
infusion requirements (71 SD 11 mg/kg/min) when
compared with those (12–21 years) receiving only
propofol and remifentanil (101 SD 33 mg/kg/min)
[26].

Dexmedetomidine is often used as an adjunct to
other drugs to improve sedation or anaesthesia, for
example when added to midazolam it assists achieve-
ment of a motionless state for MRI [11,27,28]. Total
intravenous anaesthesia with dexmedetomidine and
ketamine in children is described [29]. This combi-
nation has also been administered as premedication
for children 3–6 years using a nebulizer [30&]. Com-
bined nebulized dexmedetomidine (1 mg/kg) and ket-
amine (1 mg/kg) proved more effective than either
dexmedetomidine 2 m/kg or ketamine 2 mg/kg.

Analgesia
Several adult [2,31,32] and paediatric [33&] studies
have demonstrated that dexmedetomidine spares
opioid requirements during surgery. Effect is short
lived after surgery. A meta-analysis of perioperative
analgesic effect in children, infants, and neonates
showed intraoperative dexmedetomidine adminis-
tration was associated with reduced postoperative
opioid consumption in the postanaesthetic care
unit (PACU) [risk ratio (RR) ¼ 0.31; 95% confidence
interval (CI), 0.17–0.59], decreased pain intensity
(standardized mean difference ¼ "1.18; 95% CI,
"1.88 to "0.48] but had no effect upon postoper-
ative nausea and vomiting (RR ¼ 0.67; 95% CI,
0.41–1.08). The optimal bolus dose was 0.5 mg/kg
or more [34&&]. Although effective after short
duration anaesthesia (e.g., myringotomy) [35],
recovery may be delayed [36].

Cardiovascular
Dexmedetomidine decreases heart rate in a dose-
dependent manner in children [12,19,37–40].
Decreasing the dose of dexmedetomidine restores
the heart rate to normal values [41]. With very large
doses of dexmedetomidine (2–3 mg/kg over 10 min
followed by 1.5–2 mg/kg/h), 12 children under
6 years of age experienced heart rates less than

KEY POINTS

# Dexmedetomidine, a relatively recent drug in the field
of paediatric anaesthesia, has raised great interest
because of its sedative property without respiratory
compromise.

# It could be less damaging to the developing brain than
other anaesthesia drugs currently used.

# It seems particularly well suited for painless procedures
that require a motionless patient (e.g., radiology
procedures, fibreoptic intubation) or procedures that
would benefit from nonsupressed cortical activity (e.g.,
electroencephalographic studies or epilepsy surgery).

# The drug is often cited as one of choice for cardiac
surgery, notably for its antiarrythmogenic and
postoperative sedation properties, although superiority
over other drugs currently used has yet to be
demonstrated.

# Although effective to treat many common situations in
paediatric anaesthesia such as postoperative delirium,
shivering, nausea and vomiting, use of
dexmedetomidine is more an adjunct to the current
therapies than a new gold standard.

Drugs in anesthesia
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50 beats/min, although their blood pressures were
maintained [39]. Administration of anticholinergics
or other medications to increase the heart rate have
not been required, but it should be noted that severe
and persistent hypertension has been reported when
glycopyrrolate was used to treat high-dose dexme-
detomidine-induced bradycardia [42].

There are conflicting data regarding its safety
in children with congenital heart disease [43–46].
Sinus node and atrioventricular nodal function are
both depressed. This adverse effect may be useful for
control of supraventricular arrhythmias.

THE CLINICAL MULTIPURPOSE DRUG
The diverse effects that characterize dexmedetomi-
dine pharmacodynamics have been harnessed for a
number of purposes in paediatric anaesthesia and
fields associated with our specialty.

Sedation
Early use for sedation was almost exclusively with
the intravenous route. An initial bolus of 0.5 mg/kg
over 10–15 min was followed by an infusion of
0.5–1 mg/kg/h. These regimens were associated with
less delirium and tachycardia, lower blood pressure
and fewer ventilator days when compared to mid-
azolam in the adult intensive care environment
[47&,48].

Dosing regimens are currently more liberal as
practitioners either titrate drug to effect or add
supplemental drugs to improve effect. Although
undoubtedly effective, dose-finding studies and
studies with sedation score-based outcomes in
children are still needed for both clonidine and
dexmedetomidine [49&]. Certainly experience in
infants and neonates (age<36 months, n¼187)
with congenital heart disease and pulmonary arte-
rial hypertension is less convincing than adult
reports showing advantages over midazolam. How-
ever, neonates and infants given dexmedetomidine
required fewer sedative or analgesic drugs and had
a lower incidence of delirium than those given
midazolam [50]. Comparisons with clonidine are
few, despite widespread use of that drug in intensive
care [51,52,53&&].

Dexmedetomidine sedation outside the operat-
ing room is increasing. A review of 13 072 children
(ASA 1 or 2) sedated using dexmedetomidine
reported an adverse event rate of 3.6% (95% CI,
3.3–3.9%). Airway obstruction was the most com-
mon adverse event (0.27%; 95% CI, 0.19–0.37%).
Sedation was successful in 99.7% of children [54&&].
Although concerns about the effect of bradycardia
associated with dexmedetomidine exist, the use of a

prophylactic anticholinergic (atropine or glycopyr-
rolate) showed no advantage in children other than
a transient increase in heart rate and systolic blood
pressure. Further, anticholinergics may precipitate
transient exaggerated systolic blood pressure
changes in children given dexmedetomidine [55&&].

A meta-analysis comparing dexmedetomidine
and propofol in children (n¼337) undergoing seda-
tion for MRI demonstrated dexmedetomidine
increased the recovery time by 10.7 min (95% CI,
4.3–17.1) [56&]. Discharge readiness may be slightly
delayed but the importance of this in children who
are obliged to be monitored for a requisite time after
sedation, regardless of sedative agent, is debated
[57]. The nasal route has gained popularity in the
radiology suite because of ease of administration,
reliable effectiveness and ability to administer fur-
ther doses or supplement with other sedative drugs
[58&]. Intranasal dexmedetomidine (2.5 mg/kg) was
found to be superior to oral midazolam (0.5 mg/kg)
for producing satisfactory sedation for commuted
tomography (CT) imaging [59&&]. When used as
rescue therapy after failure of chloral hydrate
(50 mg/kg), the ED50 of intranasal dexmedetomi-
dine for rescue sedation was 0.4 mg/kg in children
aged 1–6 months, 0.5 mg/kg in children aged 7–12
months, 0.9 mg/kg in children aged 13–24 months
and 1.0 mg/kg in children aged 25–36 months [60&].
Higher doses in those children 1–6 months age
caused increased sedation in a dose-dependent man-
ner [61&].

Intranasal administration (2.5–3 mg/kg with a
repeat dose of 1–1.5 mg/kg if needed 30 min later)
is also finding use for electroencephalogram and
auditory brain response testing. Onset time was
25 min [interquartile range (IQR), 20–32 min] and
the median duration of sedation was 107 min (IQR,
90–131 min) [62&]. Others have reported similar
results with a larger single dose (4 mg/kg) [63&,64&].
Aerosolized intranasal dexmedetomidine 2.5–
3.0 mg/kg offered satisfactory conditions for trans-
thoracic echocardiography in children (3 months to
3 years) [65&&] and was comparable to chloral
hydrate 70 mg/kg [66]. The mean wake up time
after dexmedetomidine 3 mg/kg was 44.3 min (range
12–123 min) [67&].

The indications for the use of dexmedetomidine
sedation are increasing as familiarity with the drug
increases, for example cardiac catheterization [68],
craniectomy radiosurgery [69–71,72&] and even
those children with preexisting respiratory prob-
lems [73,74]. Use in children suffering burns using
doses of dexmedetomidine with a median infusion
dose of 0.57 mg/kg/h (range 0.11–1.17 mg/kg/h) was
well tolerated and effective [75], but higher doses
have proved problematic because of hypotension.
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A bolus dose of dexmedetomidine (1.0 mg/kg for
10 min) and high infusion rates (0.7–2.5 mg/kg/h)
may require fluid resuscitation or vasopressor sup-
port to maintain normotension in critically injured
paediatric burn patients [76]. There remains a lack of
information about relative recovery times after infu-
sion with this drug compared to others using vali-
dated, objective measures that are reproducible form
one institution to another.

Awake fibreoptic intubation
Drugs or combinations of drugs with anxiolytic and
analgesic properties are popular to facilitate awake
fibreoptic intubation; benzodiazepines, propofol,
opioids, a2-adrenoceptor agonists and ketamine
are commonly used. Dexmedetomidine 1.5 mg/kg
has proven effective for awake fiberoptic intubation
in adults [77]. Augmentation with ketamine, a drug
known for its airway protection properties, also
offers advantages in adults [78]. Paediatric prac-
titioners are no strangers to this approach [79].

Premedication
Sedative premedication has long been used in paedi-
atric practice. The cynical older generation of prac-
titioners might suggest that a third of premedicants
administered work well, a third have some variable
success and that a third fail. Midazolam retains pop-
ularity despite criticisms concerning amnesia, con-
fusion and long-term behavioural disturbances [80].
The a2-adrenoceptor agonist, clonidine, has long
been advocated as an alternative premedicant [81].
Dexmedetomidine is now competing for that role
[82&]. Onset time after oral administration (4 mg/kg) is
slower than midazolam 0.75 mg/kg (18.9 SD 3.7 vs.
30.5 SD 4.4 min) [83&]. Modest dose comparisons
(midazolam 0.5 mg/kg, dexmedetomidine 2 mg/kg)
in children (3.96 SD 2.04 years) presenting for cardiac
surgery were equally effective. [84&] However, a meta-
analysis (n¼1033 children) comparing dexmedeto-
midine to midazolam reported a higher incidence of
satisfactory sedation at separation from parents
(74 vs. 50%, RR¼1.30), a reduced incidence of post-
operative agitation (10 vs. 40%, RR¼0.31), and a
reduction in the rescue doses of analgesic drugs
(20 vs. 39%, RR¼0.52) [85]. Dexmedetomidine was
also superior for providing satisfactory intravenous
cannulation compared to placebo [86&]. Part of dex-
medetomidine’s appeal as a premedicant is the ability
to administer the drug intranasally [87–89].

Balanced anaesthesia
The traditional trilogy of sedation, analgesia and
neuromuscular blockade can be refined with the

introduction of dexmedetomidine to the mix, allow-
ing reduction of analgesia or sedative requirements.
This can be advantageous in spinal instrumentation
surgery where inhaled anaesthetic vapours or pro-
pofol can lessen the value of neurophysiological
evoked potential monitoring. Dexmedetomidine
added to a propofol infusion in adolescents
(14–18 years) reduced propofol requirements by
more than 50%, provided moderate hypotension,
decreased blood loss, and allowed monitoring of
motor and somatosensory evoked potentials [90].
Similarly, the addition of a dexmedetomidine
1–2 mg/kg before propofol administered for MRI
sedation resulted in fewer sedation-related adverse
events, particularly upper airway obstruction [91].

Dexmedetomidine (0.5 mg/kg over 10 min,
followed by an infusion 0.5 mg/kg/h) in children
1–6 years undergoing cardiac surgery reduced sevo-
flurane requirements and decreased the incidence
of emergence delirium [92&]. A meta-analysis con-
firmed a shorter length of postoperative mechanical
ventilation, lower postoperative and morphine
requirements, reduced stress responses, and lower
risk of delirium. Dexmedetomidine increased the
bradycardia and hypotension risk [odds ratio (OR)
¼ 3.14; 95% CI, 1.47–6.69] [93].

The addition of ketamine to either propofol
[94,95] or dexmedetomidine offers analgesia, better
airway protection and greater cardiovascular
stability than either drug alone. Fewer oxygen desa-
turations and a higher rate of successful completion
of drug-induced sleep endoscopy were reported in
children suffering obstructive sleep apnoea when a
combination of dexmedetomidine and ketamine
was used compared to propofol alone [96]. Although
both combinations ketamine–dexmedetomidine
and ketamine–midazolam offered effective seda-
tion–analgesia without causing noteworthy adverse
effects in children undergoing burns dressing
changes, the former resulted in higher sedation
and less hemodynamic discrepancy [97]. Low-dose
intravenous ketamine 0.15 mg/kg followed by
dexmedetomidine 0.3 mg/kg reduced the incidence
and severity of emergence agitation in children
(3–7 years) undergoing adenotonsillectomy follow-
ing sevoflurane-based anaesthesia and provided
smooth extubation [98].

Current evidence does not substantiate any
clinically significant interaction between dexmede-
tomidine and neuromuscular blockade [99].

Apoptotic neuroprotection
Dexmedetomidine was not associated with neuro-
apoptosis or other neurodegenerative effects in
animal studies involving infant rodents and foetal

Drugs in anesthesia
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primates [100,101]. It also attenuated isoflurane-
induced neurocognitive impairment in neonatal
rats [102&&]. It may have detrimental effects on the
brain, but those areas affected differ from other
drugs. Although ketamine caused cellular degener-
ation and apoptosis in limbic brain regions, dexme-
detomidine produced cellular degeneration and
apoptosis in primary sensory brain regions of rat
pups [103]. The bulk of current evidence suggests
fewer consequences attributable to a2-agonists
than most other anaesthetic drugs. Consequently,
the drug is being explored in animal models for
possible use in neonates who have suffered perinatal
asphyxia. Its neuroprotective, analgesic, anti-
inflammatory and sympatholytic properties that
may be beneficial when combined with therapeutic
hypothermia [104,105,106&&].

Dexmedetomidine is also being explored as an
alternative sedative in neonates requiring surgery
using caudal blockade. A pilot study of dexmedeto-
midine (2 mg/kg over 10 min, followed by 1 mg/kg
over the next 10 min) sedation enabled caudal place-
ment within 20 min with subsequent inguinal her-
nia repair [107]. A current infant study investigating
sevoflurane neurotoxicity is using dexmedetomi-
dine as the comparator (ClinicalTrials.gov Identi-
fier: NCT02353182).

PONV
Ondansetron and dexamethasone remain the pillars
of antiemetic therapy in paediatric anaesthesia. A
meta-analysis from adults who underwent gynaeco-
logical surgery showed that dexmedetomidine was
superior to placebo in attenuating the incidence of
postoperative shivering, pruritus and pain scores.
There was a reduction in the need for an antiemetic
(RR ¼ 0.62; 95% CI, 0.39–0.99) [108&&]. However,
this effect may be related to a lower consumption of
intraoperative opioids, rather than specific antie-
metic activity [109]. Paediatric studies are lacking.

Emergence delirium
Emergence delirium occurs commonly after most
inhalational anaesthetics in children [110&]. A num-
ber of medications have been shown to attenuate
the incidence of delirium after anaesthesia, in-
cluding both clonidine and dexmedetomidine
[8,111,112&]; odds ratio for dexmedetomidine are
estimated at 0.18 (95% CI, 0.12–0.25), for clonidine
0.25 (95% CI, 0.14–0.46) and for propofol 0.32 (95%
CI, 0.18–0.56) [113]. Dexmedetomidine decreased
the incidence of agitation after sevoflurane anaes-
thesia: after an infusion of dexmedetomidine
(0.2 mg/kg/h), recovery was not prolonged [114],

whereas a single intravenous dose of 0.5 mg/kg,
5 min before the end of surgery, may prolong recov-
ery [115&,116]. Unfortunately results are inconsistent
[117–119] and depend on factors such as anaesthetic
agents, analgesic delivery, age, delirium scoring sys-
tem, time of assessment, underlying disorder and
type of surgery. Clonidine, for example, may have
minimal impact in children with good analgesia after
adenotonsillectomy [120]. A higher dose of intrave-
nous dexmedetomidine (1 mg/kg) is more effective
than lower doses after strabismus surgery [121&],
whereas nasal dexmedetomidine 1–2 mg/kg is effec-
tive after cataract surgery [122&] and ambulatory
surgery in children 3–7 years [123].

Shivering after anaesthesia
No drug is effective enough to be considered the
gold standard for the management of postoperative
shivering. Dexmedetomidine 1 mg/kg has some
action compared to placebo on cold-induced
shivering in adults,[124] but so does relaxation,
breath holding and mental arithmetic [125&]. An
adult meta-analysis showed a decrease in postanaes-
thetic shivering for those given dexmedetomidine
(RR ¼ 0.27; 95% CI, 0.19–0.36). Similar results are
reported in children [126]. Although onset of effect
is relatively fast (3.5 SD 0.9 min) after dexmedeto-
midine 0.5 mg/kg infused over 5 min [127], dexme-
detomidine is no better than other drugs that have
been used (e.g., tramadol) [128].

Opioid withdrawal
Clonidine remains popular for the management of
opioid and benzodiazepine withdrawal symptoms
in paediatric intensive care. There is a growing body
of literature describing the use of dexmedetomidine
in adults for this purpose. Evidence supporting such
use in children is mostly anecdotal [7,129]. Regi-
mens such as loading dose of 0.5–1.0 mg/kg admin-
istered over 5–10 min, followed by a continuous
infusion at 0.1–1.4 mg/kg/h for a period of 1–16 days
have been proposed [130].

One reservation is the fear of a withdrawal from
dexmedetomidine itself after prolonged use (>24 h).
Up to 80% of children (0–17 years) in an intensive
care experienced withdrawal symptoms after infu-
sion (0.42 SD 0.17 mg/kg/h) [131&&,132&]. Prospec-
tive, controlled studies are needed to characterize
the safety of long-term dexmedetomidine therapy
in critically ill children [131&&].

Epilepsy studies
Sedation for electroencephalography in unco-
operative children is contentious because many

Dexmedetomidine Sottas and Anderson
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sedatives, hypnotics and general anaesthetics inter-
fere with brain electrical activity [133]. Dexmedeto-
midine sedation elicited an EEG pattern similar to
that of stage II sleep with modest increases in theta,
alpha and beta activity and the drug has been advo-
cated as a suitable sedative in these children [134].
However, both chloral hydrate and dexmede-
tomidine induce similar electroencephalographic
changes [133].

Suppression of cortical electrical activity by the
drugs used in anaesthesia and monitored by electro-
corticogram is a major concern during epilepsy
surgery. The use of dexmedetomidine enhanced
or did not alter spike rate in young adults under-
going anterior temporal lobe resection with amyg-
dalo-hippocampectomy for drug-resistant mesial
temporal lobe epilepsy [135].

Junctional ectopic tachycardia
Junctional ectopic tachycardia (JET) can prolong the
duration of mechanical ventilation and stay in the
intensive care unit after cardiac surgery. Amiodar-
one is often used as the antiarrhythmic of choice,
and can also be used to decrease the incidence of
postoperative JET when used prophylactically [136].
Dexmedetomidine may be an alternative antiar-
rhythmic drug [137&,138,139]. Larger prospective
studies are still required before the position of this
drug for this context can be sure [140]. The risk for
bradycardia and/or atrioventricular nodal dysfunc-
tion associated with its use must be balanced against
therapeutic advantages [141&].

The use of dexmedetomidine may be undesir-
able during electrophysiology studies [43], although
dexmedetomidine did not interfere with the con-
duct of paediatric electrophysiological studies for
SVT and the successful ablation of such arrhythmias;
this despite a greater need for isoproterenol when
dexmedetomidine was used [142&]. Uncertainty
exists about the possibility that dexmedetomidine
may prolong the QT interval on the electrocardio-
gram and/or induce Torsades de Pointes [143].

Regional blockade
The use of adjunct drugs in combination with local
anaesthetics for neuraxial blockade both prolong
block duration and improve block quality. Cloni-
dine has direct central effects and has been long
used as the preferred adjunct [144&&]. Dexmedeto-
midine has higher lipid solubility and is finding
increasing use as an alternative to clonidine [145].

There is widespread use of dexmedetomidine to
supplement local anaesthetics for paediatric caudal
blockade. Although these studies demonstrate

better pain scores compared to fentanyl [146], fewer
adverse effects [147&,148], prolongation of block
duration [148,149&], dose optimization at 1 mg/kg
[150&] and superiority of the single shot caudal route
over the intravenous route [151], comparative data
with clonidine are rare. A meta-analysis (n¼328)
concluded longer duration of caudal analgesia com-
pared to local anaesthesia alone (mean difference
8.21 h; 95% CI, 5.02–11.40) [152].

a2 adrenoceptor agonists together with local
anaesthetics prolong the duration of peripheral nerve
blockade. Whether this is a systemic effect or a local
effect remains debated. Early exploratory data
suggests that the use of dexmedetomidine as an
adjunct to an ilioinguinal nerve block results in lower
pain scores and less emergence agitation after paedi-
atric inguinal hernia repair [153&]. A meta-analysis in
children (n¼283, age: 0.8–13 years, weight 8–47 kg)
determined block duration was prolonged with the
use of a2-adrenoreceptor agonists (9.75 vs. 3.75 h)
compared to the use of plain local anaesthetics, that
supplemental analgesics were reduced and that no
serious adverse effects were evident. That meta-
analysis did not provide specific support for dexme-
detomidine over clonidine [154&&].

CONCLUSION
Dexmedetomidine is proving useful in many diverse
areas in paediatric anaesthesia. a2 receptors are
certainly important in this field of medicine but
have previously not been seen as the answer to so
many vexing anaesthesia issues. Clonidine may be
equally effective for some indications and monetary
costs are far less. The shorter elimination half-life
of dexmedetomidine may be beneficial in some

Table 1. Unanswered questions about dexmedetomidine

Is the drug neuroprotective or nontoxic to the developing human
brain?

What dose regimen for an opioid–dexmedetomidine mixture is
well tolerated and effective in neonates?

What shape are the concentration–response curves for sedation,
analgesia and anxiolysis?

What is the concentration–response relationship for adverse effects
(e.g. bradycardia, hypotension, cardiac conduction)?

How does interaction with other drugs impact on effect and safety?

Is dexmedetomidine better than currently used drugs for many of its
indications (e.g. sedation, emergence delirium, withdrawal
symptoms and local anaesthesia adjuncts)?

What is the impact of age on both desired and undesired effects?

Dexmedetomidine is commonly used with other drugs. What is the
full nature of these drug interactions when used for differing
indications?

Reproduced with permission [157&].
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situations, and less useful in others. Unfortunately
most of the published studies concerning dexmede-
tomidine are observational in nature, with limited
control groups or comparators. Additional research
in children is required before recommendations
can be made regarding appropriate dosing, drug
interactions and adverse effects (Table 1) [43,155,
156,157&]. Dexmedetomidine currently has a firm
position in the armamentarium of anaesthesia
pharmacology. It is not the new all-in-one drug,
but it is shaping up as a valuable adjunct for diverse
indications within paediatric anaesthesia.
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