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• Become familiar with the tools used for the assessment of sedation and analgesia in 
pediatric patients

• Recognize the 3 levels of sedation: conscious (moderate) sedation, deep sedation and 
general anesthesia and when they are indicated

• Understand the principles of co-analgesia

• Develop an approach for the management of sedation and analgesia for:
• Induction / Intubation

• Maintenance of mechanical ventilation and non-invasive ventilation

• Invasive procedures/transfer of critically ill children

Objectives
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Goals:

▪ Analgesia (no or mild pain)

▪ Sedation and anxiolysis

▪ Amnesia

Sedation and analgesia goals
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▪ Important to perform a baseline assessment (including VS) and to 
involve the child's caregiver to help identify patient's cues

▪ Requires continuous monitoring using validated scales

▪ Can be difficult to differentiate between pain, anxiety, delirium and 
withdrawal
▪ ? Needs more (or less) sedation

▪ ? Needs more (or less) analgesia

Pain/sedation Assessment

4



• Assessing pain and sedation in children is challenging

• Pain is not directly correlated to severity of injury

• Wide assessor variability for pain

• Wide patient variability (both between patients and 
with the same patient) in pain/discomfort cues

• Developmental and communication differences

                   Pain = subjective experience

Pain Assessment
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FLACC Pain Assessment
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• Scales
• NRS-11: verbal numeric rating scale

• Faces-pain scale revised

• Color Analogue Scale: slider

• Observational
• R-FLACC 

• Comfort (CBS)

• And multiple others

Pain assessment
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Levels of Sedation
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SBS: State Behavioral Scale

9PCCM 2006



RASS vs SBS– Sedation Scales
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Billy is a 3yo male with known asthma who presents with hypoxia and 
a serious asthma exacerbation

• Initial treatment is complete (Ventolin/Atrovent back to back, 
Methylpred, MGSO4) and he continues to have severe WOB:
o RR 45

o HR 165 

o stable BP

• He appears unwell and fatigued. Ventolin is being used q30min.

Case Study 1
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• How would you like to support his breathing? What 
challenges can be anticipated?

• What are our sedation goals and options?

• Is sedation even required?

• What strategies can be used for initiating sedation? 

Case Study 1
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• Non-Pharmacologic
o Environment

o NG Tube

o Bundling of care

o NPO Status

• Pharmacologic
o Dexmedetomidine vs Ketamine

o Midazolam?

Case Study 1

13



•  Parental presence

•  Talk and explanations

• Touch: calming touch, holding/cuddling

• Environmental measures

• Reduction of physical discomfort

• Distraction – tv, music, toys

• Hypnosis (Magic Glove technique)

Non-pharmacological

Management
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• Initiation: try non-pharmacological strategies first
• Kids in significant respiratory distress often don't need any drugs to initiate.

• Can consider using 0.5mg/kg dose of ketamine (IV)

• Can consider using Precedex (IN) if no IV – will take 20 min for effect

• Can consider starting Precedex at higher rate (1mc/gk/h) for more rapid onset

• Maintenance: try non-pharmacological strategies first
• Dexmedetomidine = 1st choice if pharmacological management required

• Midazolam infusion vs lorazepam PRN (use low dose, beware of respiratory depression)

• Ketamine infusion = avoid if possible (bronchorrhea) useful for asthmatics

Non-Invasive Ventilation
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Drug Timing
Application limits

Ongoing Effect after 
removal

Contraindications

Ametop 
(Amethocaine-
Tetracaine)

Onset - 30 minutes
Max 1 hr application

4 hours Not used in premature infants
Mucosae
Open Wounds
Eyes

EMLA
(Lidocaine-
Prilocaine)

Onset 60 minutes
Maximum 4 hrs application 
**except only 1 hour in < 3mo**

1-2 hours
Increased effects 15-60 min 
after removal

Methemoglobinemia/G6PD
Mucosae
Open wounds
Eyes

Maxeline
Liposomal 
Lidocaine

Onset 30 minutes

Max 2 hr application

More than 1-2 hours

Increased effects 30 min 

after removal

Mucosae
Open Wounds
Eyes

Topical Agents

Reference - Managing pain and distress in children undergoing brief diagnostic and therapeutic procedures, CPS Position Statement



Lucy is a 16 month old, 15 kg pt.  She was brought in by EHS for first 
episode status epilepticus.  Midaz IN x2, PHY 20mg/kg, Keppra 
60mg/kg given. Seizures aborted after 50min. 

• On examination: 
o Altered LOC

o Upper airway secretions

o Poor cough with RR 6

o Occasional desaturation event

o Hemodynamically stable

Case Study 2
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You are preparing for intubation:

• What drug options are there for induction?

• What are our sedation goals?

• How does hemodynamic instability change your choice of 
management?

• How might induction impact your ability to clinically assess 
the patient?

Case Study 2
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Intubation-Induction
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Drug Dose Onset Duration Comments
Ketamine 1 mg/kg/dose

Low dose (0.5mg/kg) if patient HD unstable
1 minute 10-15 min Primary drug used for most 

intubation.

Rocuronium 1 mg/kg/dose Approx. 1 

minute

25-40 min Give 1 minute after ketamine 

dose. Protect airway.

Fentanyl 1-2 mcg/kg

Low dose (0.5 mcg/kg) if patient HD unstable

<1 min 30-45 min For unstable patients – most 

likely to maintain HD status
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Drugs...
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Lucy has been successfully intubated and ETT 
confirmed. She is ventilating appropriately. 2x PIV.  
Investigations non-specific. CT head normal.

• What might be initial sedative choices?

• What are our goals of sedation?

• What ranges of sedative infusion can be considered?

• What side effects must be considered? 

• What ‘rescue’ medications could be utilized (while awaiting ITT 
arrival) as needed?

Case Study 2 continued...

22



Sedation/analgesia - infusions
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Drug Dose Comments

Morphine 10 – 40 mcg/kg/hr Analgesic

Active metabolites = pruritus, N/V, constipation, urinary retention
Midazolam 30 – 200 mcg/kg/hr Sedative, anxiolytic and amnesic

Respiratory depression, hypotension, paradoxical reaction
Dexmedetomidine 

(Precedex)

0.1 – 1.2 mcg/kg/hr Alpha agonist. Sedative, anxiolytic and analgesic

Minimal respiratory depression

May cause bradycardia and hypotension (esp. loading dose)

Ketamine 5 – 20 mcg/kg/min Dissociative, amnesic and analgesic (anti-epileptic)

Mobilizes endogenous catecholamines = increased HR/BP (transient) 

bronchodilation, bronchorrhea, tachyphylaxis

Propofol 20-160 mcg/kg/min

(GA dosing)

Sedative, anxiolytic and amnesic (anti-epileptic)

Short term sedation ONLY in hemodynamically stable older patients

Propofol-related infusion syndrome risk ****
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• Always use the lowest amount of drugs possible.

• If patient overall well sedated but has periods of agitation = consider 
using boluses instead of increasing the infusions (midazolam, ketamine, 
morphine for pain)

• Ensure patient is well sedated under neuro-muscular blockade (look at 
HR/BP)

• In overweight patient, use ideal body weight for sedation/analgesia 
dosing

Sedation Maintenance
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• 2 yo girl with pneumonia

• Intubated for severe work of breathing not responsive to BIPAP

• Ketamine and Rocuronium used for intubation

Case
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What do you use for ongoing maintenance of 
sedation?

How soon  should it be started?

What is a starting dose?

Is a bolus needed?



• Indications
• Agitation

• Pain

• Painful procedure

• Investigations/transfer of intubated patients

• General principles
• Targeted to the indication*

• In hemodynamically unstable patient start low and titrate to effect

• If acute safety concern in an intubated patient – give sedation/analgesia + neuromuscular blockade (ensure 
ventilator settings appropriate!)

• If multiple boluses required = maintenance sedation/analgesia must be optimized

Sedation/analgesia boluses 

in critically ill patients
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Sedation/analgesia intermittent dosing
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Drug Dose Comments

Morphine 0.05-0.1 mg/kg/dose IV Analgesia
Painful procedure

Midazolam 0.05-0.1 mg/kg/dose IV Agitation

Ketamine 0.5-1 mg/kg/dose IV In non-intubated patient- laryngospasms
Agitation, pain, procedure, transfer

Propofol 0.5-1 mg/kg/dose IV High risk of respiratory depression and 
hypotension. Use with caution

Clonidine 1-2 mcg/kg/dose po A-agonist. Sedative and analgesic.
Hypotension/bradycardia

Fentanyl 1 mcg/kg/dose IV Apnea/chest wall rigidity may occur



Liam, 7-year-old male, 25 Kgs who arrives at the ED after falling off a 
monkey bars at school.

• Confirmed displaced mid-shaft fracture of the radius and ulna
• Neurovascular status: Intact (cap refill <2s, good radial pulse, moves fingers 

with minimal discomfort)

• No open wounds or signs of compartment syndrome

• VSS, previously healthy

• The Plan: Closed reduction and splinting under procedural sedation

Case Study 4
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• What are my goals for procedural sedation? Depth of 
sedation?

• How do we determine our plan when performing 
procedural sedation? Roles?

• How should I monitor the patient?

• What sedative agents should we use?  Why?

• What contingency plans should we have in place?

Case Study 4
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Procedural 

sedation

analgesia
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Procedural Sedation / Analgesia
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Intranasal Medications
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• Goals of Procedural Sedation/Analgesia (PSA)

Maintain spontaneous breathing + stable hemodynamics AND: 
• Patient Safety: know the drugs + be able to rescue patient

• Minimize physical discomfort and pain

• Anxiolysis and amnesia

• Safe discharge

Procedural Sedation / Analgesia
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• Patient safety is fundamental

• Good pain/sedation control

• Choosing the right drugs/dosing for the right patient

• Family centred care

• Call for help 

Conclusion
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Intra-Nasal Sedation/analgesia

37

Drug Dose Max Dose Onset and Duration Comments

Dexmedetomidine 1-4 mcg/kg IN 200mcg/dose

100mcg/nostril

Onset 20-30 min

Duration 45-90min
Sedative, anxiolytic and mild analgesic

Low risk bradycardia, hypotension, respiratory 

depression.

Usual dose 3mcg/kg for procedural sedation with 
option 1mcg/kg top-up at 20 minutes if 

insufficient sedation
*recommend splitting dose equally between 2 nares 

even If  below maximum

Midazolam 0.3-0.5mg/kg 
IN

10mg/dose

5mg/nostril

Onset 10 min

Duration 30 min
Sedative, anxiolytic and amnesic

Risk respiratory depression, paradoxical reaction, 

causes nasal irritation

Fentanyl 1.5 mcg/kg IN 100mcg/dose Onset 2-3 min
Duration 20-60 min

ANALGESIA
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