dexMEDETOMIDine - Standard Concentration

Newborn use only

2025

Alert Use only where cardiac monitoring and cardiorespiratory resuscitation equipment are available.

Indication IV infusion for sedation and analgesia in mechanically ventilated neonates
IV infusion for sedation and analgaesia in therapeutic hypothermia.

Intranasal therapy for procedures (e.g. Imaging) or premedication prior to general anaesthesia.
Adjunct IV therapy with inhalational anaesthesia for both perioperative and postoperative procedures.
Adjuvant IV therapy with nerve blocking agents for surgical procedures.

Action Centrally acting a2-agonist with sedative, anxiolytic, sympatholytic and analgesic properties with minimal
depression of respiratory function.® It induces a state of condition similar to natural sleep, and patients
remain rousable.!

Drug type Central Nervous System - Sedative, hypnotic - centrally acting a2-agonist

Trade name Dexmedetomidine Mylan Concentrate for infusion
Dexmedetomidine Ever Pharma Concentrate for infusion
Dexmedetomidine Sandoz Concentrate for infusion
Dexmedetomidine-Teva Concentrate for infusion
Precedex Concentrate for infusion
Precedex Ready to Use Solution for infusion

Presentation Dexmedetomidine Mylan Concentrate for infusion — 200 microgram in 2 mL vial (100 microgram/mL)
Dexmedetomidine Ever Pharma Concentrate for infusion — 100 microgram/mL in 2 mL, 400 microgram in 4
mL, 1000 microgram in 10 mL vials (100 microgram/mL)

Dexmedetomidine Sandoz Concentrate for infusion — 200 microgram in 2 mL vial (100 microgram/mL)
Dexmedetomidine-Teva Concentrate for infusion — 200 microgram in 2 mL vial (100 microgram/mL)
Precedex Concentrate for infusion — 200 microgram in 2 mL vial (100 microgram/mL)

Precedex Ready to Use Solution for infusion — 80 microgram in 20 mL, 200 microgram in 50 mL and 400
microgram in 100 mL vials (4 microgram/mL)

NOTE: A 50 microgram/mL solution is available in some regions, but not included in ANMF formulary to
avoid errors with preparations between 100 microgram/mL and 50 microgram/mL solutions.

Dose IV infusion

Current GA & Loading dose (if Infusion Titration Maximum dose
postnatal age | needed) over 15 frequency
in days?* minutes
<37*° weeks 0.2 0.2 Every 30-60 1 microgram/kg/hour
gestation microgram/kg/dose | microgram/kg/hour minutes
>37° weeks, 0.35 0.3 Every 30-60 1.2 microgram/kg/hour
and <14 days microgram/kg/dose | microgram/kg/hour minutes
of life
>37*0 weeks, 0.5 0.5t00.75 Every 30-60 1.5 microgram/kg/hour
and >14 days microgram/kg/dose | microgram/kg/hour minutes
of life
IV infusion - Incremental increase
Every 30-60 minutes, either increase the rate by 0.1-0.2 microgram/kg/hour increments to a
maximum dose as per dosing table; and/or use a rescue dose of other sedative (midazolam) or
analgesic (opioid) agent to achieve the desired effect.
NOT FOR IV RESCUE BOLUS ADMINISTRATION.
IV infusion - Cessation/weaning (ANMF consensus)
Duration of DEX infusion Weaning
<24 hours Cease abruptly
24-72 hours Halve the infusion and then If haemodynamically stable after 2
hours, wean by 0.1 microgram/kg/hour every 6 hours
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>72 hours Wean by 0.1 microgram/kg/hour every 12 hours until ceased. May
also consider adding clonidine IV/ORAL
Clonidine transition protocol Day 1 of weaning:

Start clonidine at 2 microgram/kg 6 hourly
Reduce Dexmedetomidine dose by 50%, 30 minutes after
the 2nd dose of clonidine.
Discontinue Dexmedetomidine, 30 minutes after the 3rd
dose of clonidine.
Day 2 of weaning:
Clonidine 2 microgram/kg 8 hourly
Day 3 of weaning
Clonidine 2 microgram/kg 12 hourly
Day 4 of weaning
Clonidine 2 microgram/kg one DOSE and STOP.

INTRANASAL (ANMF consensus)
2 microgram/kg (0.5-4 microgram/kg) 30-45 minutes prior to procedure(5-13)
If inadequate response within 30 minutes of first dose, repeat once.

Dose adjustment

Therapeutic hypothermia: No information.

ECMO: Beyond the scope of the guideline.

Renal impairment: No dose adjustment.

Hepatic impairment: Clearance decreases in impairment; consider reducing the dose and titrating carefully.

Maximum dose

Refer to dosing table.

Total cumulative
dose

Route v
Intranasal
Preparation IV infusion

Note: Refer to Appendix for tables to assist with concentration selection.

Weight suggestions for infusion concentrations below are a guide only. Clinicians may choose infusion
concentration different to the suggested based on expected dose and the corresponding 24 hour fluid
volumes.

20mL Syringe

1 microgram/mL infusion (suggested weight <1 kg)

Draw up 1 mL (100 micrograms) of dexmedetomidine and add 9 mL of sodium chloride 0.9% or glucose 5%
to make a 10 mL solution [10 microgram/mL].

Further dilute: Draw up 2 mL of this solution (20 microgram) and add 18 mL of sodium chloride 0.9% or
glucose 5% to make a final volume of 20 mL. 0.2 microgram/kg/hour = 0.2 mL/kg/hour.

2 microgram/mL infusion (suggested weight 1 to <3 kg)

Draw up 1 mL (100 micrograms) of dexmedetomidine and add 9 mL of sodium chloride 0.9% or glucose 5%
to make a 10 mL solution [10 microgram/mL].

Further dilute: Draw up 4 mL of this solution (40 microgram) and add 16 mL of sodium chloride 0.9% or
glucose 5% to make a final volume of 20 mL. 0.2 microgram/kg/hour = 0.1 mL/kg/hour.

4 microgram/mL infusion (suggested weight >3 kg)

Draw up 1 mL (100 micrograms) of dexmedetomidine and add 9 mL of sodium chloride 0.9% or glucose 5%
to make a 10 mL solution [10 microgram/mL].

Further dilute: Draw up 8 mL of this solution (80 microgram) and add 12 mL of sodium chloride 0.9% or
glucose 5% to make a final volume of 20 mL. 0.2 microgram/kg/hour = 0.05 mL/kg/hour.
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50mL Syringe

1 microgram/mL infusion (suggested weight <1 kg)

Draw up 1 mL (100 micrograms) of dexmedetomidine and add 9 mL of sodium chloride 0.9% or glucose 5%
to make a 10 mL solution [10 microgram/mL].

Further dilute: Draw up 5 mL of this solution (50 microgram) and add 45 mL of sodium chloride 0.9% or
glucose 5% to make a final volume of 50 mL. 0.2 microgram/kg/hour = 0.2 mL/kg/hour.

2 microgram/mL infusion (suggested weight 1 to <3 kg)

Draw up 1 mL (100 micrograms) of dexmedetomidine and add 9 mL of sodium chloride 0.9% or glucose 5%
to make a 10 mL solution [10 microgram/mL].

Further dilute: Use the full 10 mL of this solution (100 microgram) and add 40 mL of sodium chloride 0.9% or
glucose 5% to make a final volume of 50 mL. 0.2 microgram/kg/hour = 0.1 mL/kg/hour.

4 microgram/mL infusion (suggested weight 23 kg)
Draw up 2 mL (200 micrograms) of dexmedetomidine and add 48 mL of sodium chloride 0.9% or glucose 5%
to make a final volume of 50 mL. 0.2 microgram/kg/hour = 0.05 mL/kg/hour.

Precedex Ready to Use® solution (4 microgram/mL) can be diluted if required (as per consensus).

INTRANASAL
Using 200 microgram in 2 mL vial (100 microgram/mL vial)

Draw up 0.2mL (20 microgram of dexMEDETOMIDine) and make up to total volume of 1 mL with 0.9%
sodium chloride to make a final volume of 1mL with a concentration now equal to 20 microgram/mL

Recommended maximum volume in each nostril: 0.3 mL. Larger volumes may end up in the nasopharynx.

Administration

v
IV infusion using a syringe infusion pump.
Infusion should not be placed on any infusion line where boluses may be given.

INTRANASAL
Dose should be given 30-45 minutes before the procedure.
Divide dose between both nostrils (maximum 0.3 mL per nostril) to optimise absorption, reduce mucosal
surface saturation and runoff down the throat.
Direct administration
Drop solution into alternating nostrils over 15 seconds
Mucosal atomisation device (MAD)
Attach MAD to the end of a 1 mL Luer- lock syringe and prime the device with the solution to the
prescribed dose.
Insert the MAD loosely into the nostril to form a seal, preventing expulsion of fluid.
Briskly compress the syringe plunger to allow for maximal coverage of nasal mucosa with atomised
particles.

Monitoring

Continuous electrocardiogram (ECG), blood pressure and oxygen saturation monitoring.
Continuous or frequent temperature monitoring.
Monitor infant pain and comfort when used for sedation in ventilated patients.

Contraindications

1. Hypersensitivity to the medication or any of the excipients.
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2. Heart block or severe ventricular dysfunction.

Precautions 1. If a patient is on vasodilators, haemodynamics must be monitored closely. If the patient becomes
hypotensive, it may be necessary to decrease and/or stop dexmedetomidine or use vasopressors as
needed to increase blood pressure.

2. Hypovolaemia.

3. Bradycardia.

4. Dosage reductions should be considered in patients with hepatic impairment or with concomitant use of
other sedatives and analgesics.

5. To prevent inadvertent bolus of residual medication, sodium chloride 0.9% or glucose 5% should be
infused at the same rate as the discontinued dexmedetomidine infusion until the volume of the IV line
has been cleared.

Drug interactions | Enhances the effects of anaesthetics, sedatives, hypnotics and opioids.

Adverse e Bradycardia, arrhythmias.

reactions e Transient hypertension or hypotension

e  Patients who are hypovolaemic may become hypotensive.

e Insituations where other vasodilators or negative chronotropic agents are administered, co-
administration of dexmedetomidine could have an additive pharmacodynamic effect causing
hypotension and bradycardia.

e Bradycardia and hypotension may be potentiated when dexmedetomidine is used concurrently with
propofol or midazolam.

e Nausea, fever, vomiting, hypoxia and anaemia.

e Hypothermia.

e  Seizures.

Overdose AUSTRALIA
Contact the Poisons Information Centre on 13 11 26 for information on the management of overdose

NEW ZEALAND
Contact the National Poisons Centre on 0800 764 766 for information on the management of overdose

Compatibility Fluids: Glucose 5% and sodium chloride 0.9%.

TPN (Y-site):14 Amino acid solutions, fat emulsions.

Y site:1* Acetaminophen, aciclovir, Adrenaline (epinephrine), alfentanil, amikacin, aminophylline,
amiodarone, amphotericin B liposome, ampicillin, atenolol, atracurium, atropine, azithromycin, aztreonam,
caffeine citrate, calcium chloride, calcium gluconate, cefazolin, cefepime, cefoperazone, cefotaxime,
cefoxitin, ceftazidime, ceftriaxone, ciprofloxacin, cisatracurium, clindamycin, dexamethasone, digoxin,
dobutamine, dolasetron, dopamine, doxycycline, droperidol, enalaprilat, ephedrine sulfate, epinephrine,
erythromycin, esmolol, fat emulsion, fentanyl, fluconazole, fluorouracil, foscarnet, fosfomycin, furosemide
(frusemide), ganciclovir, gentamicin, glycopyrrolate, glyceryl trinitrate, heparin, hydrocortisone,
hydromorphone, insulin regular, isoproterenol, labetalol, levetiracetam, lidocaine (lignocaine), linezolid,
lorazepam, magnesium sulfate, meropenem, methylprednisolone sodium succinate, metoclopramide,
metoprolol, metronidazole, midazolam, milrinone, morphine, naloxone, nicardipine, nitroglycerine,
noradrenaline (norepinephrine), octreotide, ondansetron, pamidronate, pancuronium, paracetamol,
pentoxifylline, phenobarbital, phenylephrine, phenytoin, piperacillin, piperacillin-tazobactam (EDTA-free),
potassium chloride, potassium phosphate, promethazine, propofol, propranolol, ranitidine, remifentanil,
rocuronium (Dexmedetomidine 4 microgram/mL in sodium chloride 0.9% and rocuronium 1 mg/mL in
sodium chloride 0.9%), sildenafil, sodium acetate, sodium bicarbonate, sodium nitroprusside,
suxamethonium, sufentanil, tacrolimus, thiopental sodium, ticarcillin, tobramycin, trimethoprim-
sulfamethoxazole, vancomycin, vasopressin, vecuronium, verapamil and zidovudine.

Incompatibility Amphotericin B conventional colloidal, amphotericin B lipid complex, diazepam, ketamine, pantoprazole and
phenytoin.

Stability Reconstituted dexmedetomidine infusion is stable for 24 hours.

Storage Store below 25°C in the original container.

Excipients Sodium chloride 9 mg/mL, water for injections.
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Special
comments

Evidence Overview

Current neonatal drugs to achieve sedation and analgaesia consist of opioids and benzodiazepines, but these
drugs have been associated with significant side effects, including tolerance, physical dependency,
paradoxical agitation, withdrawal, inconsistent sedation, and respiratory depression.15 The efficacy of these
drugs in reducing pain is also uncertain.®?® Midazolam and morphine have also been shown to cause
neuroapoptosis and neurodevelopmental abnormalities in neonatal animals.??? Alpha-2 agonists can be
used to provide sedation, analgesia and antianxiety. They sedate, but do not cause respiratory depression.
They are now considered attractive alternatives for long-term sedation during mechanical ventilation in
critically ill patients. Dexmedetomidine (DEX) and clonidine are the two commonly used alpha-2 agonists.?
Whereas DEX has been shown to be neuroprotective including prevention of neuroapoptosis induced by
other agents in animal studies.?*

DEX is a selective alpha-2 agonist with minimal impact on respiratory function. It is structurally similar to
clonidine but has more than 800 times greater affinity for alpha-2 receptors over alpha-1 receptors. It has
both sedative and analgesic effects. The sedative effects result primarily from stimulation of alpha-2
adrenergic receptors in the locus coeruleus of the brainstem, leading to a reduction of central sympathetic
output and thus greater firing of inhibitory neurons. The analgesic effects result from stimulation of alpha-2
adrenergic receptors in the dorsal horn of the spinal cord. Alpha-2 adrenergic receptor stimulation (1)
reduces the release of substance P that transmits pain messages, and (2) inhibits nociceptive neurons.'?>
DEX is thought to be safer than morphine or other stronger opioids. DEX attenuates stress responses,
thereby creating a more stable hemodynamic profile during stressful events such as surgery or anaesthetic
induction.(1) Unlike sedative drugs such as propofol and the benzodiazepines, DEX does not act at gamma-
aminobutyric acid (GABA) receptors.?”

DEX can be used alone or in conjunction with other agents to provide adequate sedation and analgesia.??¢

Trends in the use of DEX in neonates: A multicentre, observational cohort study included 395122 neonates
born between 22weeks and 36 weeks gestation at 1 of 383 Pediatrix Medical Group NICUs across the US
between calendar years 2010 and 2020. Median gestational age was 34 (IQR, 32-35) weeks, and median
birth weight was 2040 (IQR, 1606-2440) g. There were 384 infants (0.1%of total; 58.9%male) who received
DEX. Infants who received DEX were born more immature, had lower birth weight, longer length of
hospitalization, more opioid exposure, and more days of mechanical ventilation. DEX use increased from
0.003%in 2010 to 0.185%in 2020 (P < .001 for trend), while overall opioid exposure decreased from 8.5%in
2010 to 7.2%in 2020 (P < .001 for trend). The median postmenstrual age at first DEX exposure was 31 (IQR,
27-36) weeks, and the median postnatal age at first DEX exposure was 3 (IQR, 1-35) days. The median
duration of DEX was 6 (IQR, 2-14) days. The findings of this study suggest that DEX use in preterm infants
increased significantly between 2010 and 2020, while the opioid exposure decreased.?”

Efficacy
Sedation and analgesia in mechanically ventilated (MV) neonates
A 2024 Cochrane review did not identify any randomised controlled trials in neonates.?

A 2024 systematic review and meta-analysis included 6 studies involving 252 neonates.?® This comprised 1
randomized controlled trial, 1 case-control study, 2 retrospective cohort studies, and 2 pharmacokinetic
studies. Four studies compared DEX to a control (fentanyl, morphine, or placebo) for the purpose of sedation
and possible analgesia while receiving mechanical ventilation (MV) or during therapeutic hypothermia (TH)
for hypoxic ischaemic encephalopathy (HIE). All studies administered DEX intravenously (IV). A loading dose
of DEX was used in 4 studies ranging from 0.05 to 0.5 microgram/kg given over 10 to 60 min and the mean
maintenance infusion rate ranged from 0.05 to 1.2 microgram/kg/h. The total duration of infusion varied
from 6 h to 12 days. One study evaluated DEX in term infants with HIE undergoing TH to mitigate shivering.
One study compared DEX pharmacokinetics, safety, and efficacy in term versus preterm infants requiring
MV. The review concluded that DEX may be effective in (1) achieving sedation and analgesia, (2) reducing
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the need for adjunctive sedation or analgesia, (3) shortening the time to extubate, (4) decreasing the
duration of mechanical ventilation, and (5) accelerating the attainment of full enteral feeds. No significant
adverse effects associated with DEX were reported in this review.?® This review identified that DEX can be
administered safely, at specific dosage ranges in neonates without leading to significant adverse events
requiring its abrupt discontinuation. However, the evidence in this review stems mainly from non-
randomized and retrospective studies which are associated with risks of bias. However, the results of this
study were comparable to similar reviews in adult and paediatric population.??°

DEX infusion as prolonged sedation in adults: 2019 Cochrane review in critically ill adults identified 7
studies, covering 1624 participants, and compared DEX with traditional sedatives, including propofol,
midazolam and lorazepam. The review found long-term sedation using DEX reduced the duration of
mechanical ventilation and ICU length of stay. DEX doubled the incidence of bradycardia, which was the
most commonly reported adverse event. Effect on other adverse event rates compared to other sedatives
was heterogeneous including: hypotension; hypertension; tachycardia; first degree heart block;
hyperglycaemia; and hypoglycaemia. The general quality of evidence ranged from very low to low, due to
high risks of bias, serious inconsistency and imprecision, and strongly suspected publication bias.??

DEX infusion as prolonged sedation in children: A 2020 systematic review analysed DEX for prolonged
sedation in children. The review identified 32 studies, including a total of 3,267 patients.?° Most of the
studies were monocentric (91%) and retrospective (88%); one was a randomized trial. Minimum and
maximum infusion dosages varied from 0.1-0.5 microgram/kg/hr to 0.3-2.5 microgram/kg/hr, respectively.
The mean/median duration range was 25-540 hours. The use of a loading bolus was reported in eight
studies (25%) (range, 0.5—1 microgram/kg), the mode of weaning in 11 (34%), and the weaning time in six of
11 (55%; range, 9-96 hr). The pooled prevalence of bradycardia was 2.6% (n = 10 studies; 14/387 patients;
95% Cl, 0.3-7.3; 12 = 75%), the pooled prevalence incidence of bradycardia was 2.6% (n = 10 studies; 14/387
patients; 95% Cl, 0.3-7.3; 12 = 75%), the pooled incidence of hypotension was 6.1% (n = 8 studies; 19/304
patients; 95% Cl, 0.8-15.9; 12 = 84%). Three studies (9%) reported side effects’ onset time which in all cases
was within 12 hours of the infusion starting. Review concluded that DEX infusion can be considered relatively
safe in children even when longer than 24 hours.

PROSDEX multicentre prospective observation study from 9 tertiary PICUs from Italy reported outcomes on
163 children.?° The main indication for DEX use was as an adjuvant for drug-sparing (42%). Twenty-three
patients (14%) received dexmedetomidine as monotherapy. Only 7% received a loading dose. The median
infusion duration was 108 hours (interquartile range (IQR), 60—168 hr), with dosages between 0.4 (IQR, 0.3—
0.5) and 0.8 microgram/kg/hr (IQR, 0.6—1.2 microgram/kg/hr). At 24 hours of infusion, values of COMFORT-B
Scale (n = 114), Withdrawal Assessment Tool-1 (n = 43) and Cornell Assessment of Pediatric Delirium (n = 6)
were significantly decreased compared with values registered immediately pre-DEX (p < 0.001, p < 0.001, p =
0.027). Dosages/kg/hr of benzodiazepines, opioids, propofol, and ketamine were also significantly decreased
(p <0.001, p<0.001, p=0.001, p =0.027). The infusion was weaned off in 85% of patients, over a median
time of 36 hours (IQR, 12—48 hr), and abruptly discontinued in 15% of them. Thirty-seven percent showed
hemodynamic changes, and 9% displayed hemodynamic adverse events that required intervention (dose
reduction in 79% of cases). A multivariate logistic regression model showed that a loading dose (odds ratio,
4.8; Cl, 1.2-18.7) and dosages greater than 1.2 microgram/kg/hr (odds ratio, 5.4; Cl, 1.9-15.2) were
independent risk factors for hemodynamic adverse events. Adverse events were reversible following dose
reduction.3°

A dose escalation study? in preterm (28-36 weeks gestation, n=18) and full-term (36-44 weeks, n=24)
mechanically ventilated infants assessed the effects of 3 dosage levels of DEX: Level 1: loading dose (LD) 0.05
microgram/kg; maintenance dose (MD) 0.05 microgram/kg/hour; Level 2: LD 0.1 microgram/kg; MD 0.1
microgram/kg/hour; Level 3: LD 0.2 microgram/kg; MD 0.2 microgram/kg/hour. Rescue sedation
(midazolam) was given in 1 (7%) at level 1, 1 (7%) at level 2, and 2 (14%) at level 3. Rescue sedation was
required in 4 (17%) preterm infants and 4 (10%) term infants. Rescue analgaesia (opioid) was given in 5
(36%) at level 1, and 5 (36%) at level 2; and 7 (50%) at level 3. Rescue sedation was required in 3 (17%)
preterm infants and 14 (58%) term infants. Three adverse events were assessed as definitely related to DEX:
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diastolic hypotension in a preterm infant at dose level 2; hypertension in a term infant at dose level 1; and
significant agitation in a term infant at dose level 3. They concluded premature neonates were adequately
sedated with DEX alone, although doses up to 0.2 microgram/kg/hour were not sufficient in most term
neonates.

O’Mara et al®! reported a case control study of 48 preterm neonates requiring mechanical ventilation who
received fentanyl (n=24) or DEX (n=24) for pain or sedation. DEX was administered as a 0.5 microgram/kg
bolus, followed by a maintenance infusion 0.3 microgram/kg/hour, increased by 0.1 microgram/kg/hour up
to twice daily if there were elevated sedation scores with a need for >3 doses of adjunctive sedation during a
12-hour period. Patients in the DEX group required less adjunctive sedation (54.1% vs. 16.5%, p<0.0001),
shorter duration of mechanical ventilation, reduced time to meconium passage and reduced time to
achievement of full enteral feeds. There were no differences in haemodynamic parameters between the 2
groups.

Sedation and analgesia in therapeutic hypothermia

An open label RCT of DEX use in 205 term neonates with moderate to severe HIE receiving therapeutic
hypothermia in a NICU in Ukraine found dexmedetomidine is a safe sedative agent with a stable
haemodynamic profile, no adverse cerebral influence and possible neuroprotective effects in term infants
with HIE, additional to standard therapeutic hypothermia.?? A significant difference between groups in days
of tracheal extubation (p=0.022) was found; the chance for babies to be extubated before 7 days of
treatment was significantly higher in the dexmedetomidine group 68% versus 33% in the control group
(p=0.018) with HR 0.48 (95% Cl 0.27-0.86, p=0.011). Also, the NIRS index rScO2 differed significantly
between the studied and control groups on the 1st day of treatment (65% versus 79%, p=0.012) and on the
2nd day of treatment (74% versus 81%, p=0.035). Mean arterial pressure was higher in the
dexmedetomidine group compared to the control group (58 [51-65] mm Hg versus 53 [46-60] mm Hg,
p<0.001), with a lower dose of dobutamine (EV -1.87, 95% Cl from -3.25 to -0.48, p=0.009). In the
dexmedetomidine group, the rate of seizures was significantly lower on the 1st day of observation (4.3%
versus 48.3%, p <0.001); the incidence of unfavourable outcome as cerebral leukomalacia was also 7 times
lower in the dexmedetomidine group compared to the control group (2.2% versus 15.1%, p = 0.018).3?

A 2022 single-centre retrospective study compared outcomes in neonates with HIE undergoing therapeutic
hypothermia who received fentanyl to those who received dexmedetomidine (DEX). A total of 45 neonates
were included (fentanyl, n = 19; DEX, n = 26). The DEX group had a decreased the need for sedative bolus
doses during therapeutic hypothermia compared with the fentanyl group; however, there was no difference
in number of uncontrolled agitation scores or need for additional sedatives. The DEX group had a shorter
time to discontinuation of sedatives after rewarming compared with the fentanyl group (0.52 versus 5 days,
respectively; p = 0.001), shorter time to extubation after birth (3.1 versus 11.3 days, respectively; p = 0.004),
and earlier time to resumption of feeds (8.5 versus 13 days, respectively; p = 0.03). A non-statistically
significant reduction in seizures was noted (3 versus 7 subjects, respectively; p = 0.07). In summary, DEX
during therapeutic hypothermia for HIE appeared to provide comparable control of agitation to fentanyl
with a reduced need for additional sedatives and may lead to an earlier time to extubation and
discontinuation of sedatives.3?

Sedation and analgaesia for postoperative pain in newborns

A retrospective cohort study was conducted evaluating the use/addition of DEX for treatment of pain or
sedation in neonates after a surgical procedure. Patients in DEX group experienced more episodes of
bradycardia (12.8% vs 5.1%; p = 0.01). There was no difference between groups in episodes of hypotension
or respiratory depression. The addition of DEX to opioid infusions resulted in a significant decrease in the
cumulative dose of opioids but was associated with more episodes of bradycardia than opioids alone.3*

Intranasal(IN) DEX for procedures (Imaging, premedication)

The intranasal route of administration can be useful for sedation and premedication in paediatric subjects.?
Bioavailability was found to be up to 82%.3>3¢ IN dex in children is found to be useful especially for short
procedures (e.g. imaging studies) that require the child to be sedated.? It is odorless and tasteless, and no
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published study on this drug reported neither nausea nor vomiting. Dex induces sleep similar to natural
sleep. Thus, even with high dose IN dexmedetomidine, external stimuli may easily awake patients. Dex can
be used in varying doses, from 0.5 to 4 pg/kg, depending on the level of sedation required.® A higher dose
produces a deeper level of sedation, which may improve procedural success. Dex has minimal respiratory
depression and acceptable cardiovascular effects. Patel et al. demonstrated IN dex 2-2.5 microgram/kg/dose
may perform safe and effective sedation in children, and the IN route is far superior to the oral
administration.!? Talon et al, demonstrated IN Dex (2 microgram/kg) is superior to oral midazolam when
administered 30 to 45 minutes before the reconstructive surgery in burn children.* IN DEX is more rapidly
absorbed in blood compared to the oral form, and it preserves the airway reflexes and respiratory drive.!!
A prospective observational pilot study evaluated the aerosolized intranasal route for DEX as a safe,
effective, and efficient option for infant and paediatric sedation (aged 1 moth to 5 years) for computed
tomography imaging. The study used initial dose of 2.5 microgram/kg with subsequent doses of 1
microgram/kg if required. The mean time to sedation was 13.4 minutes, with excellent image quality, no
failed sedations, or significant adverse events.® In a RCT, Yuen et al compared sedation levels in 116 children
aged 1-8 years following administration of intranasal dexmedetomidine. Children were assigned to receive
either intranasal dexmedetomidine 1 microgram/kg or 2 microgram/kg. Both doses produced a similar level
of satisfactory sedation in children aged 1-4 years, whereas 2 microgram/kg/dose resulted in a higher
proportion of satisfactory sedation in children aged 5-8 years.! In another RCT, Tug et al studied intranasal
DEX in children 1-8 years of age scheduled for Magnetic Resonance Imaging (MRI) study. Intranasal DEX was
administered at doses of 3 microgram/kg (Group 1) and 4 microgram/kg (Group 2) before imaging. Imaging
studies were completed successfully in all patients. Intranasal DEX 4 microgram/kg was more efficient than
intranasal DEX 3 microgram/kg.® Li et al. compared 3 microgram/kg intranasal DEX, administered by
atomizer or drops in 279 children under 3 years of age undergoing echocardiogram. Both were equally
effective.’

Premedication prior to anaesthesia in children

A 2014 systematic review compared DEX premedication with midazolam or ketamine premedication or
placebo in children. Thirteen randomized controlled trials involving 1190 patients were included. The main
parameters investigated included satisfactory separation from parents, satisfactory mask induction,
postoperative rescue analgesia, emergence agitation and postoperative nausea and vomiting. Procedures
included dental rehabilitation and tooth extraction, lymph node excision, herniorrhaphy, circumcision, bone
marrow biopsy and aspiration, adenotonsillectomy and others. The children ranged in age from 2 to 10 years
old and most were 4 to 6 years old. Eleven trials compared DEX with midazolam premedication, 2 compared
DEX with ketamine and 3 compared DEX with a placebo. All trials administered premedication through non-
invasive routes, including oral and transmucosal (intranasal, sublingual and buccal) administration, at 30-75
min before commencement of surgery. The dosing scheme for DEX was 1-2 microgram/kg for transmucosal
premedication or 2.5-4 microgram/kg for oral premedication. Ten trials used inhalational general
anaesthesia, and one trial provided sedation with propofol. When compared with midazolam, premedication
with DEX resulted in an increase in satisfactory separation from parents (RD = 0.18, 95% Cl: 0.06 to 0.30, p =
0.003) and a decrease in the use of postoperative rescue analgesia (RD = -0.19, 95% Cl: -0.29 to -0.09, p =
0.0003). Children treated with DEX had a lower heart rate before induction. The incidence of satisfactory
mask induction, emergence agitation and PONV did not differ between the groups. DEX was superior in
providing satisfactory intravenous cannulation compared to placebo. This meta-analysis suggests that DEX is
superior to midazolam premedication because it resulted in enhanced preoperative sedation and decreased
postoperative pain. Review recommended further studies to evaluate the dosing schemes and long-term
outcomes of DEX premedication in paediatric anaesthesia.?’

Adjunct with inhalational anaesthesia for procedures

A systematic review3® of RCTs in paediatric patients undergoing inhalational anaesthesia using sevoflurane
included 14 RCTs involving painful procedures in children and infants of whom 777 received DEX and 693
received placebo. No trial enrolled newborns. Bolus DEX dose ranged from 0.3 to 2 microgram/kg and
maintenance dose 0.1 to 0.7 microgram/kg/hour. Intraoperative DEX was associated with reduced
postoperative opioid use in the post-anaesthesia care unit [RR 0.31 (0.17, 0.59), 1>= 76%, p<0.0001],
decreased post-operative pain intensity [SMD -1.18 (-1.88, -0.48), 12 = 91%, p<0.0001] but had no effect upon
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postoperative nausea and vomiting incidence [RR = 0.67 (0.41, 1.08), 12 = 0%, p = 0.48]. Subgroup analyses
found administration during adeno-tonsillectomy and using a bolus <0.5 microgram/kg irrespective of
continuous administration was associated with no effect. This supports the findings of a previous systematic
review(39) of use of intraoperative dexmedetomidine compared to opioids or placebo for acute
postoperative pain in children which included 11 RCTs with 874 children. A lower risk for postoperative pain
and need for postoperative opioids following intraoperative dexmedetomidine compared with placebo or
opioids in children undergoing surgery was reported. Five trials including 240 patients reported bradycardia
or hypotension, with one episode of bradycardia treated with atropine and two episodes of hypotension
treated with saline bolus. Newborns were not included in the trials.

A network meta-analysis of RCTs*® assessing the effects of different auxiliary drugs in paediatric sevoflurane
anaesthesia found dexmedetomidine reduced likelihood of emergent agitation, reduced post-operative
nausea and vomiting, decreased sedative use and reduced paediatric anaesthesia emergence delirium
compared to placebo, but was associated with a longer extubation time compared to those who were given
placebo. Compared to other agents, fentanyl was more effective than dexmedetomidine in reducing risk of
emergence agitation and paediatric anaesthesia emergence delirium, but patients were more likely to
experience postoperative nausea and vomiting and require additional analgaesia compared to those in the
dexmedetomidine group. The network meta-analysis concluded dexmedetomidine should be considered as
the most appropriate prophylactic treatment that can be introduced into sevoflurane anaesthesia.
Newborns were not included in the trials. [LOE | in infants and children].

Three case series have reported use of dexmedetomidine as an adjunct to anaesthetic in infants undergoing
surgical procedures.3**42 QOzcengiz et al*! reported 16 newborns aged 2-28 days who underwent general
anaesthesia using dexmedetomidine and sevoflurane for abdominal surgical procedures. Anaesthesia was
induced with 1 microgram/kg ketamine intravenously, then dexmedetomidine 1 microgram/kg infused over
10 minutes. Maintenance infusion was started as 0.5-0.8 microgram/kg/hour until the end of surgery. No
significant differences were observed in haemodynamic parameters from baseline values. No patient had
hypotension, bradycardia, hypertension, hypoxia or respiratory depression. Patients had mild to moderate
hypothermia during the postoperative period. Lam et al*?> reported a case series of 50 neonates and infants
with heart disease. Use of a dexmedetomidine infusion during and/or after heart surgery was safe from a
haemodynamic standpoint. Sellas et al** reported a retrospective case control study comparing
postoperative infusion of dexmedetomidine with opioid infusion (n=39 each group), of which 31 out of 35
newborns were mechanically ventilated. Average dose of dexmedetomidine was 0.36 microgram/kg/hour.
Dexmedetomidine reduced the cumulative dose of opioids but not the number of doses, and was associated
with an increase in bradycardia episodes (12.8 versus 5.1%), but not hypotension or respiratory depression.
Average dose associated with bradycardia was 0.3 microgram/kg/hour.

DEX sedation with nerve blocks for surgical procedures

In a RCT*% in 104 infants (75% born preterm), with mean post-menstrual age of 41 weeks and mean weight
of 3.5 kg at the time of surgery, were allocated to dexmedetomidine sedation with caudal block (n=51)
versus general sevoflurane anaesthesia with tracheal intubation and caudal block (n=46) for elective bilateral
inguinal hernia surgery. Dexmedetomidine was given at a bolus dose of 2 microgram/kg over the first 10
min, followed by 1 microgram/kg over the next 10 min to achieve a Ramsay score of 3-4. Sedation was
maintained with dexmedetomidine infusion at 0.2 microgram/kg/hour to maintain a Ramsay score of 3-4. In
the dexmedetomidine group, 46 infants (90.2%) had their operations completed solely under this technique,
two (3.9%) were converted to general anaesthesia with intubation, and three (5.9%) required brief
administration of nitrous oxide or low-dose sevoflurane. Overall, 96.1% of infants in the dexmedetomidine
group did not require intubation. Conclusion: Dexmedetomidine sedation with loading dose of 2-3
microgram/kg and maintenance dose of 0.2 microgram/kg/hour with caudal block provides a feasible
alternative to general anaesthesia in infants undergoing hernia surgery although supplemental methods
were required in 9.8%.%

DEX for awake intubation in adults with difficult airways
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A 2016 meta-analysis compared the efficacy and safety of IV loading dose+/- infusion of DEX with other
alternative sedative agents used for performing awake intubation.* The efficacy (level of sedation, success
rate for intubation at the first attempt, intubation time, intubation conditions, and patient satisfaction) and
safety (incidence of hypertension, hypotension, tachycardia, bradycardia, hypoxia, postsurgical memory,
hoarseness, and sore throat) were assessed. Thirteen RCTs with a combined subject population of 591
patients were included. Use of DEX was associated with a higher Ramsay sedation scale score [mean
difference (MD): 1.02, 95% confidence interval (Cl), 0.77-1.28, P < 0.00001], vocal cord movement score
(MD =0.72, 95% Cl, 0.20-1.24, P = 0.007), coughing scores (MD = 0.66, 95% Cl, 0.10-1.22, P = 0.02), limb
movement scores (MD = 0.69, 95% Cl, 0.47-0.91, P < 0.00001); increased risk of bradycardia [relative risk
(RR): 3.03, 95% Cl, 1.38-6.68, P = 0.006] and hypotension (RR: 2.87, 95% Cl, 1.44-5.75, P = 0.003); and lower
risk of hypoxia (RR: 0.32, 95% Cl, 0.15-0.70; P = 0.004) and postsurgical memory (RR: 0.50, 95% Cl, 0.35—
0.72, P =0.0002). In this meta-analysis, DEX appeared to be an effective and well-tolerated agent for
performing awake intubation. Its use was associated with better intubation conditions, preservation of
airway patency, and reduced recall of intubation, as compared with the traditional sedative agents. The risk
of bradycardia and hypotension was significantly higher with dexmedetomidine as compared with that with
other sedatives. However, these were easily managed with atropine and vasoactive agents.*

DEX for opiate withdrawal

Reports on dexmedetomidine use for opioid withdrawal are limited to case studies and retrospective
reviews involving a total of 20 paediatric patients.*> When bolus doses are used, strategies described in
published reports entail a loading dose of 0.5—1.0 microgram/kg administered over 5-10 minutes, followed
by a continuous infusion at 0.1-1.4 microgram/kg/hour for a period of 1-16 days. Reported adverse effects
include hypotension and bradycardia. (LOE IV)

Prevention of postoperative junctional ectopic tachycardia in children after congenital heart surgery

In an RCT*® in 90 children who underwent elective cardiac surgery for congenital heart diseases randomised
to dexmedetomidine 0.5 microgram/kg intravenously over 20 minutes completed 10 minutes before
induction, followed by 0.5 microgram/kg/hour infusion for 48 hours postoperatively versus placebo group.
The incidence of junctional ectopic tachycardia was significantly reduced in the dexmedetomidine group
(3.3%) compared with placebo (16.7%) with P<0.005. Heart rate while coming off cardiopulmonary bypass
was significantly lower in the dexmedetomidine group, and ventilation time, mean duration of intensive care
unit and hospital stay (days) were significantly shorter. There was no difference between the 2 groups with
regards to mortality, bradycardia, or hypotension. Conclusion: Prophylactic use of dexmedetomidine is
associated with significantly decreased incidence of postoperative junctional ectopic tachycardia in children
after congenital heart surgery without significant side effects.

IV bolus during general anaesthesia

There are no studies in neonates. There were trials in children. Jooste EH et al, had observed that rapid IV
bolus administration of DEX (0.25 or 0.5 microgram/kg over 5 seconds) in 12 children who underwent heart
transplants was clinically well-tolerated, although its use resulted in a transient but significant increase in
systemic and pulmonary blood pressure and a decrease in heart rate (HR).>® In addition, Hauber JA et al,
documented that fast IV bolus administration of 0.5 pg/kg DEX improved paediatric patients’ recuperation
profile by lowering the occurrence of EA. Although a statistically significant change in haemodynamics was
observed, no patient required intervention for hemodynamic changes.>” Dawes et al determined the DEX
dose that can be given as a rapid 5 seconds bolus to healthy children during total intravenous anaesthesia
without causing significant hemodynamic effects. The ED50 of dexmedetomidine administered over 5
seconds without significant hemodynamic compromise is 0.49 microgram/kg.5® Chen et al, in their RCT,
studied different bolus doses of DEX to prevent and treat emergence agitation in children who underwent
hernia repair.>® The doses of 0.75 and 1 microgram/kg improved recovery.

Safety

A 2024 systematic review identified that DEX can be administered safely, at specific dosage ranges in
neonates without leading to significant adverse events. However, the evidence stems mainly from non-
randomized and retrospective studies which are associated with risks of bias.?®
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Long term neuroprotection: A 2019 systematic review evaluated preclinical (n=661) and clinical (n=240)
studies on the histological and neurobehavioural long term effects of DEX and found that DEX did not induce
histologic injury and showed a beneficial effect when administered with another anaesthetic. A total of 20
preclinical studies were included in this review. None of the clinical studies met the predefined eligibility
criteria. Histologic injury by dexmedetomidine was evaluated in 11 studies, and was confirmed in three of
these studies (caspase-3 activation or apoptosis). Decrease of injury caused by another anaesthetic was
evaluated in 16 studies and confirmed in 13 of these. Neurobehavioral tests were performed in seven out of
the 20 studies. Of these seven rodent studies, three studies tested the effects of DEX alone on
neurobehavioral outcome in animals. All three studies found no negative effect of DEX on the outcome. In 6
studies, outcome was evaluated when DEX was administered following another anaesthetic. DEX was found
to lessen the negative effects of the anaesthetic.*’

Haemodynamic effects: DEX increases the incidence of bradycardia.?®*4® with heterogeneous other effects
compared to other agents including hypotension, hypertension and tachycardia. Haemodynamic effects
appear to be predictable and dose dependent and reversible with cessation/weaning of dose.? Bradycardia
responded to atropine in a small case series.*! Loading dose and higher infusion dose are independent risk
factors for haemodynamic effects.3°

Hypothermia has been reported in newborns receiving DEX for perioperative sedation.*42

Electrical seizures: There is a case report of a newborn infant with electrical seizures during administration
of DEX which ceased following discontinuation.*

Withdrawal after cessation of DEX: Prolonged administration of DEX is associated with withdrawal
symptoms when it is discontinued abruptly or weaned expeditiously. This withdrawal effect, characterized
by agitation, hypertension, and tachycardia,**>3 Burbano et al observed that 27% of patients experienced
agitation and tachycardia and 35% experienced hypertension; these withdrawal signs occurred at more than
twice the rate among those for whom DEX was discontinued abruptly.>® Haenecour et al found a 35%
incidence of DEX withdrawal in children after receiving infusions longer than 48 hours.>? Similarly, Whalen et
al described a 30% incidence of DEX withdrawal after prolonged infusion (>48 hours) in children.*? Liu et al
reported a clonidine transition protocol in 22 infants and children to facilitate weaning of DEX. Median age
was 3.5 months (IQR, 2-28.5) in this study. Clonidine was initiated if the duration of DEX was 272 hours or
earlier at the discretion of the treating physician. The dose of clonidine was 2 mcg/kg every 6 hours for
patients <6 months of age and 4 mcg/kg every 6 hours for patients 26 months of age. DEX dose rate was
decreased by 50%, 30 minutes after the 2nd dose of clonidine, and DEX was discontinued 30 minutes after
the 3rd dose of clonidine. While weaning regimen was not detailed for different age groups in the report, it
can be inferred that, weaning of clonidine was commenced 24 hours after the cessation of DEX and clonidine
weaning occurred over 4 days by dropping frequency (6 hourly day 1, 8 hourly day 2, 12 hourly day 3 and
one dose day 4).>! The population in this study were predominantly infants and children beyond neonatal
age group and there were no preterm infants. DEX has reduced clearance and a longer half-life in preterm
compared to term infants.!

ANMF consensus: DEX infusion of €24 hours can be ceased abruptly; DEX infusion>24<72 hours: Halve the
infusion and then reduce by 0.1 mcg/kg/hour every 12 hours; DEX infusion >72 hours: Start clonidine
transition protocol as per the dose section.

Pharmacokinetics

DEX is rapidly distributed and is mainly hepatically metabolised into inactive metabolites by glucuronidation
and hydroxylation (cytochrome P450 enzymes). Renal impairment does not influence the pharmacokinetics
of dexmedetomidine to any significant extent.! Dexmedetomidine A high inter-individual variability in
dexmedetomidine pharmacokinetics has been described. Body size, hepatic impairment, and presumably
plasma albumin and cardiac output have a significant impact on dexmedetomidine pharmacokinetics. Less
than 1% is excreted unchanged with metabolites being excreted renally (95%) and faecally (4%).
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In neonatal pharmacokinetic studies, where 20 ventilated infants with a median PMA of 44 weeks (range,
33-61) on a median maximum dexmedetomidine infusion dose during the study period of 1.8 ug/kg/hour,
younger PMA was a significant predictor of lower clearance. linfants with a history of cardiac surgery had
~40% lower clearance, and infants with PMA of 33 to 61 weeks and body weight of 2 to 6 kg, the estimated
clearance and volume of distribution were 0.87 to 2.65 L/kg/hour and 1.5 L/kg, respectively. (54) Preterm
neonates had lower weight-adjusted plasma clearance (0.3 vs. 0.9 L/hour/kg) and an increased elimination
half-life (7.6 vs. 3.2 hours) than term neonates. Premature neonates were reported to be adequately
sedated with dexmedetomidine alone, although doses up to 0.2 microgram/kg/hour were not sufficient in
most term neonates.? In a pharmacokinetic study®* in 95 children aged 1 week to 14 years and weight 3.1 to
58.9 kg, clearance maturation increases from 18.2 L/hour/70 kg at birth in a term neonate to reach 84.5% of
the mature value by 1 year of age. Children given an infusion after cardiac surgery had 27% reduced
clearance compared to a population given a bolus dose. Simulation of published infusion rates that provide
adequate sedation for intensive care patients found a target therapeutic concentration of between 0.4 and
0.8 microgram/L. A recommended dose regimen based on the target concentration range of 0.4-0.8 ug/L
was considered safe and efficacious, and consisted of a standard loading dose 0.6 microgram/kg = 2.9
microgram/kg/hour over 10 minutes, a maintenance dose for general sedation 0.33 microgram/kg/hour for
neonates and 0.4 microgram/kg/hour for 3 month infants, and a maintenance dose for postoperative cardiac
infusion of 0.24 microgram/kg/hour and 0.29 microgram/kg/hour for 3 month infants.>*

In a dose escalation study in full-term neonates and infants requiring mechanical ventilation after open heart
surgery, dexmedetomidine clearance was significantly diminished in full-term newborns and increased
rapidly in the first few weeks of life. Typical clearance post cardiac surgery increased from 10 mL/min/kg (34
mL/min) for a full term newborn, 18.2 mL/min/kg (69 mL/min) at 2 weeks, to 18.4 mL/min/kg (77 mL/min) at
1 month. A continuous infusion of up to 0.3 pg/kg/hour in neonates and 0.75 pg/kg/hour in infants was well
tolerated after open heart surgery.>®

In summary, Dex has reduced clearance and a longer half-life in preterm compared to term infants, and term
infants compared to older infants.* Whereas doses up to 0.2 microgram/kg/hour may be sufficient in most
preterm neonates, infusion rates of 0.33 microgram/kg/hour for neonates and 0.4 microgram/kg/hour for 3
month infants are recommended. Lower infusion rates are recommended for infants undergoing cardiac
surgery>* and with concomitant use of other sedatives or analgesics.

Practice points
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Infusion tables to assist concentration selection
Table 1: Infusion rates when using dexmedetomidine concentration 1 microgram/mL
(suggested for weight <1 kg)
W(eklgg)ht Approximate micrograms/kg/hour
0.5 0.2 0.4 0.6 0.8 1
1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
1.5 0.2 0.27 0.33 0.4 0.47 0.53 0.6 0.67
2 0.2 0.25 0.3 0.35 0.4 0.45 0.5
2.5 0.2 0.24 0.28 0.32 0.36 0.4
3 0.2 0.23 0.27 0.3 0.33
3.5 0.2 0.23 0.26 0.29
4 0.2 0.23 0.25
4.5 0.2 0.22
5 0.2
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Table 2: Infusion rates when using dexmedetomidine concentration 2 microgram/mL

(suggested for weight 1 to <3 kg)

Rate 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
(mL/hr)
W(ilgg)ht Approximate micrograms/kg/hour
0.5 0.4 0.8 1.2
1 0.2 0.4 0.6 0.8 1 1.2 1.4
1.5 0.27 0.4 0.53 0.67 0.8 0.93 1.07 1.2 1.33
2 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0. 1
2.5 0.24 0.32 0.4 0.48 0.56 0.64 0.72 0.8
3 0.2 0.27 0.33 0.4 0.47 0.53 0.6 0.67
3.5 0.23 0.29 0.34 0.4 0.46 0.51 0.57
4 0.2 0.25 0.3 0.35 0.4 0.45 0.5
4.5 0.22 0.27 0.31 0.36 0.4 0.44
5 0.2 0.24 0.28 0.32 0.36 0.4
Table 3: Infusion rates when using dexmedetomidine concentration 4 microgram/mL
(suggested for weight >3 kg)
Rate 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
(mL/hr)
w(ilgg)ht Approximate micrograms/kg/hour
0.5 0.8
1 0.4 0.8 1.2
1.5 0.3 0.5 0.8 1.1 13
2 0.2 0.4 0.6 0.8 1 1.2 1.4
2.5 0.32 0.48 0.64 0.8 0.96 1.12 1.28 1.4
3 0.27 0.4 0.53 0.67 0.8 0.93 1.07 1.2 13
3.5 0.23 0.34 0.46 0.57 0.69 0.8 0.91 1 1.1
4 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
4.5 0.27 0.36 0.44 0.53 0.62 0.71 0.8 0.9
5 0.24 0.32 0.4 0.48 0.56 0.64 0.7 0.8

Dose (microgram/kg/hour) =

Rate (mL/hr) =

Dose (microgram/kg/hour) x Weight (kg)

Rate (mL/hr) x Concentration (microgram/mL)

Weight (kg)

Concentration (microgram/mL)
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