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Pharmacist Objectives

 Describe the epidemiology of pediatric delirium (PD), 

particularly in intensive care units

 List the signs and symptoms of delirium in pediatric patients

 Discuss the validated assessment tools which are currently 

available for pediatric patients

 Review treatment options available for PD
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Pharmacy Technician Objectives

 List the signs and symptoms of delirium in pediatric patients

 Recall assessment tools which are currently available for 

pediatric patients

 Identify medication therapy available for the treatment of 

pediatric delirium
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Background

 Neurocognitive disorder due to a somatic illness or its treatment

 Prevalence up to 57% in pediatrics and greater than 80% in adults

 Highest in cardiac intensive care units (ICUs)

 Strongly associated with poor outcomes

 Increased mortality

 Increased length of stay

 Increased ventilator time

 Long-term cognitive impairment in adults
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Sources: Cavallazzi, R., et al. Ann Intensive Care. 2012; 2:49.

Patel, AK, et al. Pediatr Clin N Am. 2017; 64:1117-1132.

Traube, C., et al. Crit Care Med. 2017; 45:891-898.



Pathophysiology

 Neuroinflammatory hypothesis

 Neurotransmitter hypothesis

 Oxidative stress hypothesis
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Source: Patel, AK, et al. Pediatr Clin N Am. 2017; 64: 1117-1132.



Etiology

I Infections
Encephalitis, meningitis, urinary tract infections, 

pneumonia

W Withdrawal Alcohol, barbiturates, benzodiazepines

A Acute metabolic Electrolyte imbalance, hepatic or renal failure

T Trauma Head injury, postoperative

C CNS pathology Stroke, hemorrhage, tumor, seizure disorder

H Hypoxia Anemia, cardiac failure, pulmonary embolus

D Deficiencies Vitamin B12, folic acid, thiamine

E Endocrinopathies Thyroid, glucose, parathyroid, adrenal

A Acute vascular Shock, vasculitis, hypertensive encephalopathy

T Toxic or drugs Toxins, substance intoxication, medications

H Heavy metals Arsenic, lead, mercury
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Source: Wise, M., (1987). In Hales, R., and Yudofsky, S (eds) Textbook 

of Neuropsychiatry. Washington: American Psychiatric Press, pp.89-

106.



Risk Factors

Non-Modifiable

 Age < two years

 Developmental delay

 Higher severity of illness

 Mechanical ventilation

 Prior coma

Modifiable

 Immobilization

 Restraints

 Deep sedation

 Cardiac bypass surgery

 Prolonged ICU stay

 Benzodiazepines

 Anticholinergic medications
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Sources: Patel, AK, et al. Pediatr Clin N Am. 2017; 64: 1117-1132.

Traube, C., et al. Crit Care Med. 2017; 45:891-898.



Assessment Question #1

 In which of the following settings is pediatric delirium reported 

as being the highest?

a. Cardiac ICUs

b. Neonatal ICUs

c. General Medicine Floors

d. Pulmonary Floors
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Assessment Response #1

 In which of the following settings is pediatric delirium reported 

as being the highest?

a. Cardiac ICUs

b. Neonatal ICUs

c. General Medicine Floors

d. Pulmonary Floors

DEALING WITH DELIRIUM

10



Meet DJ

 DJ is a 23-month-old girl admitted to your pediatric ICU (PICU) 

for acute respiratory failure and sepsis secondary to an upper 

respiratory tract infection.

 On PICU day two, she requires intubation and is now being 

mechanically ventilated. She is receiving fentanyl and 

midazolam drips for pain and sedation, with a goal RASS          

of 0 to -2.
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What risk factors does DJ have for developing 

delirium?



Diagnostic Criteria

 Disturbances in attention and awareness

 Changes cannot be accounted for by pre-existing 

neurocognitive disorder

 Acute onset and fluctuating course

 Disturbance is probably the result of a medical  condition or its 

treatment
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Source: American Psychiatric Association. (2013). Diagnostic and statistical 

manual of mental disorders (5th ed.). Arlington, VA: American Psychiatric 

Publishing.



Delirium Subtypes

Hyperactive Hypoactive

Mixed
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Source: Patel, AK, et al. Pediatr Clin N Am. 2017;64: 1117-1132.

Traube, C., et al. Crit Care Med. 2017; 45:891-898.
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45%

46%



Clinical Presentation

 Changes in psychomotor activity

 Emotional lability

 Hallucinations

 Disordered sleep

 Change from baseline
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Source: Patel, AK, et al. Pediatr Clin N Am. 2017; 64: 1117-1132.



Assessment Question #2

 All of the following symptoms are consistent with the diagnosis 

of hyperactive delirium except:

a. Restlessness

b. Aggression

c. Hypervigilance

d. Lethargy
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Assessment Response #2

 All of the following symptoms are consistent with the diagnosis 

of hyperactive delirium except:

a. Restlessness

b. Aggression

c. Hypervigilance

d. Lethargy
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DJ’s Symptoms

 During rounds on PICU day three, DJ’s nurse mentions that DJ 

was extremely agitated overnight and was very restless in bed, 

requiring an increase in her sedation. When her sedation was 

turned off in the early morning for a sedation holiday, DJ cried 

for an extended period of time, despite all attempts of 

consoling her. This has not happened during her previous 

sedation holidays and her parents state that normally coddling 

puts her straight to sleep.
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Which of DJ’s symptoms are consistent  with a 

diagnosis of delirium?



Validated Assessment Tools
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 Pediatric Anesthesia Emergence Delirium scale (PAED)

 Pediatric Confusion Assessment Method for ICU (pCAM-ICU)

 PreSchool Confusion Assessment Method for ICU (psCAM-ICU)

 Cornell Assessment of Pediatric Delirium (CAPD)

 Sophia Observation withdrawal Symptoms-Pediatric Delirium scale 
(SOS-PD)

Sources: Harris, J., et al. Intensive Care Med. 2016; 42: 972-986.

Schieveld, JNM, et al. Pediatric delirium: A practical approach. In Rey JM (ed), IACAPAP e-Textbook of Child and Adolescent 

Mental Health. Geneva: International Association for Child and Adolescent Psychiatry and Allied Professions 2015.



PAED

Behavior Not at all
Just a 

little

Quite a 

bit

Very 

much
Extremely

Makes eye contact 

with caregiver
4 3 2 1 0

Actions are 

purposeful
4 3 2 1 0

Aware of 

surroundings
4 3 2 1 0

Restless 0 1 2 3 4

Inconsolable 0 1 2 3 4
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Sources: Janssen, NJ, et al. Intesnive Care Med. 2011; 37: 331-1337.

Sikich, N., et al. Anesthesiology. 2004;100:1138-1145.
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Source: Smith, HA, et al. Crit Care Med. 2011;39:150-157.

pCAM-ICU
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Source: Smith, HA, et al. Crit Care Med. 2016; 44:592-600.

psCAM-ICU
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Source: Smith, HA, et al. Crit Care Med. 2016; 44:592-600.

psCAM-ICU
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CAPD

Source: Traube, C., et al. Crit Care Med. 2014; 42: 656-663.

CAPD
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SOS-PD

Source: Ista, E., et al. Aust Crit Care. 2017; [Epub ahead of print].

SOS-PD



DEALING WITH DELIRIUM

25

SOS-PD

Source: Ista, E., et al. Aust Crit Care. 2017; [Epub ahead of print].

SOS-PD



Comparison of Assessment Tools

PAED
pCAM-

ICU

psCAM-

ICU
CAPD SOS-PD

Age 

group

1 – 17 

years

> 5 years 6 months 

– 5 years

0 – 21 

years

0 – 16 

years

Sensitivity 91% 83% 78% 94% 97%

Specificity 98% 99% 86% 79% 92%
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 European Society for Pediatric and Neonatal Intensive Care 
guidelines recommend the use of CAPD to assess PD (grade of 
recommendation = A) every 8 to 12 hours

 71% of respondents in an international survey stated that delirium 
screening was not practiced in their PICUs

Sources: Harris, J., et al. Intensive Care Med. 2016; 42: 972-986.

Kudchadkar, SR, et al. Crit Care Med. 2014; 42: 1592-1600.

Schieveld, JNM, et al. Pediatric delirium: A practical approach. In Rey JM (ed), IACAPAP e-Textbook of Child and Adolescent 

Mental Health. Geneva: International Association for Child and Adolescent Psychiatry and Allied Professions 2015.



Assessment Question #3

 Which of the following assessment tools has the highest 

specificity for pediatric delirium?

a. PAED

b. pCAM-ICU

c. CAPD

d. SOS-PD
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Assessment Response #3

 Which of the following assessment tools has the highest 

specificity for pediatric delirium?

a. PAED

b. pCAM-ICU

c. CAPD

d. SOS-PD
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Delirium Assessment in DJ

Delirium Assessment in DJ
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Delirium Assessment in DJ

21

Delirium Assessment in DJ
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Delirium Assessment in DJ

21 + Delirium

Delirium Assessment in DJ



Delirium Management in Adults

 Prevention

 Early mobilization

 Dexmedetomidine over benzodiazepine infusions

 Pharmacologic therapy

 Haloperidol: no evidence of reduced duration of delirium

 Atypical antipsychotics: may reduce duration of delirium

 Quetiapine 50 mg PO every 12 hours (starting dose)
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Source: Barr, J., et al. Crit Care Med. 2013; 41: 263-306.



Non-Pharmacologic Therapy

 Address the underlying cause

 Repeated reorientation

 Early mobilization

 Noise reduction

 Sleep management

 Soothing stimulation of all five senses
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Sources: Schieveld, JNM, et al. Pediatric delirium: A practical approach. In Rey, JM (ed), 

IACAPAP e-Textbook of Child and Adolescent Mental Health. Geneva: International 

Association for Child and Adolescent Psychiatry and Allied Professions 2015.



Indications for Pharmacologic 

Therapy

 Continued symptoms despite optimal environment

 Extreme agitation or anxiety

 Hallucinations or delusions

 Symptoms leading to stress, discomfort, or danger

 Delirium leads to extreme stress in parents

 Interferes with care

 Start low and go slow!
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Sources: Schieveld, JNM, et al. Pediatric delirium: A practical approach. In Rey, JM (ed), 

IACAPAP e-Textbook of Child and Adolescent Mental Health. Geneva: International 

Association for Child and Adolescent Psychiatry and Allied Professions 2015.



Pharmacologic Therapy

 Avoidance of agents that can precipitate delirium

 Antipsychotics

 Haloperidol

 Risperidone

 Olanzapine

 Quetiapine

 Delirium due to withdrawal

 Benzodiazepines and clonidine for benzodiazepine withdrawal

 Clonidine and methadone for opioid withdrawal
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Sources: Schieveld, JNM, et al. Pediatric delirium: A practical approach. In Rey, JM (ed), 

IACAPAP e-Textbook of Child and Adolescent Mental Health. Geneva: International 

Association for Child and Adolescent Psychiatry and Allied Professions 2015.



Pharmacologic Therapy

 Avoidance of agents that can precipitate delirium

 Antipsychotics
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Sources: Schieveld, JNM, et al. Pediatric delirium: A practical approach. In Rey, JM (ed), 

IACAPAP e-Textbook of Child and Adolescent Mental Health. Geneva: International 

Association for Child and Adolescent Psychiatry and Allied Professions 2015.



Haloperidol

 Mechanism: nonselectively blocks postsynaptic D2 receptors

 Dosage Forms: PO (solution, tablet), IM, IV

 Pharmacokinetics/Pharmacodynamics (PK/PD)

 Time to peak: 2 to 6 hours (PO); 20 minutes (IM)

 Metabolism: 50-60% glucuronidation

 Half-life: 14 to 37 hours (PO); 14 to 26 hours (IV); 20 hours (IM)

 Side effects: extrapyramidal symptoms (EPS), QT prolongation
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Source: Pediatric & Neonatal Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.

Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.

≥ 3 Months Adults

Load with 0.15 – 0.25 mg IV over 30 –

45 min followed by maintenance of 

0.05 – 0.5 mg/kg/day IV divided

0.5 – 10 mg IV; may repeat bolus dose 

if inadequate response



Risperidone

 Mechanism: high antagonistic activity at 5HT2 and D2 receptors; 
also antagonizes α1, α2, and histaminergic receptors strongly

 Dosage Forms: PO (solution, orally disintegrating tablet, tablet), IM

 PK/PD

 Time to peak: 1 hour; rapid oral absorption

 Metabolism: CYP2D6

 Half-life: 20 hours (PO)

 Side effects: EPS, metabolic side effects, hyperprolactinemia
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< 5 years ≥ 5 years & Adolescents

0.1 – 0.2 mg PO once daily qHS 0.2 – 0.5 mg PO once daily qHS; usual 

dose of 0.2 – 2.5 mg/day in divided 

doses 2 to 4 times daily

Sources: Pediatric & Neonatal Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.

Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.



Olanzapine

 Mechanism: potent antagonism of serotonin 5-HT2A and 5-HT2C, 

dopamine D1-4, histamine H1, and α1-adrenergic receptors

 Dosage Forms: PO (orally disintegrating tablet, tablet), IM

 PK/PD

 Time to peak: ~ 5 hours

 Metabolism: direct glucuronidation and CYP1A2, CYP2D6

 Half-life: ~37 hours

 Side effects: metabolic side effects
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Adults

5 mg PO once daily for up to 5 days

Sources: Pediatric & Neonatal Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.

Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.



Quetiapine

 Mechanism: potent antagonism of serotonin 5-HT1A and 5-HT2, 
dopamine D1 and D2, histamine H1, and α1 and α2 receptors

 Dosage Forms: PO (tablet)

 PK/PD

 Time to peak: 0.5 to 3 hours

 Metabolism: CYP3A4

 Half-life: 5.3 hours

 Side effects: metabolic side effects, orthostasis
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Adults

50 mg PO twice daily; may increase in increments of 50 mg 

up to a maximum of 400 mg daily

Pediatric & Neonatal Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.

Lexi-Drugs. Lexicomp. Wolters Kluwer health, Inc. Hudson, OH. Accessed May 30, 2018.



Antipsychotics for PD

 Design: descriptive, single center, 4-year study

 Population: PICU patients diagnosed with PD

 Child neuropsychiatrist diagnosis using DSM-IV criteria

 Agreed upon by multidisciplinary team

 Intervention: non-pharmacologic therapy + antipsychotics

 Haloperidol 0.15-0.25 mg IV load, 0.05-0.5 mg/kg/day IV maintenance

 Risperidone 0.1-0.2 mg PO load, 0.2-2 mg/day PO maintenance
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Source: Schieveld, JNM, et al. Intensive Care Med. 2007; 33:1033-1040.



Antipsychotics for PD Results

 Results

 40 patients diagnosed with PD (5%)

 27 patients (67.5%) received haloperidol

 7.4% experienced acute dystonia

 10 patients (25%) received risperidone

 1 patient (2.5%) received both in succession

 Beneficial results observed rapidly in most cases

 Conclusion: PD responds well to treatment once recognized
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Source: Schieveld, JNM, et al. Intensive Care Med. 2007; 33:1033-1040.

Haloperidol

(n = 27)

Risperidone

(n = 10)

“Emerging” 12 (45%) 4 (40%)

Hyperactive 9 (33%) 4 (40%)

Hypoactive 6 (22%) 2 (20%)



Atypical Antipsychotics for PD

 Design: retrospective, single-center chart review

 Population: patients 1–18 years of age with a diagnosis of PD 

who received antipsychotic therapy (n = 110)

 Intervention

 Olanzapine (n = 78)

 Quetiapine (n = 19)

 Risperidone (n = 13)
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Source: Turkel, SB, et al. J Child Adolesc Psychopharmacol. 2012; 22:126-130.



Atypical Antipsychotics’ Effect 

on Delirium Scoring

Olanzapine
(n = 78)

Quetiapine
(n = 19)

Risperidone 
(n = 13)

P 
value

Age (yrs) 10.8 (4.9) 10.8 (4.5) 8.6 (5.4) 0.33

Pretreatment 
Delirium Score

20.4 (5) 16.9 (5.1) 21 (5.7) 0.03

Posttreatment 
Delirium Score

4.7 (3) 4.3 (3) 6.7 (4.3) 0.17

Difference in 
Delirium Score*

15.7 (5.6) 12.4 (5.2) 15.3 (6) 0.11

Average daily 
dose (mg)† 10 (1 – 52.5) 56 (12.5 – 125)

1.3
(0.375 – 4)

n/a

Duration (days)† 26.5 (1 – 132, 178) 35.1 (1 – 108, 118) 17.5 (2 – 54) n/a
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Source: Turkel, SB, et al. J Child Adolesc Psychopharmacol. 2012; 22: 126-130.

Data presented as mean (standard deviation) unless otherwise specified; Delirium score calculated using the Delirium Rating Scale-Revised-98

*includes 75 cases with both pre- and posttreatment scores; †mean (range); n/a = not available
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Source: Turkel, SB, et al. J Child Adolesc Psychopharmacol. 2012; 22: 126-130.

Data presented as mean (standard deviation) unless otherwise specified; Delirium score calculated using the Delirium Rating Scale-Revised-98

*includes 75 cases with both pre- and posttreatment scores; †mean (range); n/a = not available
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Source: Turkel, SB, et al. J Child Adolesc Psychopharmacol. 2012; 22: 126-130.

Data presented as mean (standard deviation) unless otherwise specified; Delirium score calculated using the Delirium Rating Scale-Revised-98

*includes 75 cases with both pre- and posttreatment scores; †mean (range); n/a = not available



Atypical Antipsychotic Safety

 Adverse Reactions

 Mild dystonia in one patient treated with olanzapine

 Four patients died of underlying medical condition

 2 olanzapine, 1 quetiapine, 1 risperidone

 No other significant adverse events reported

 Conclusion: atypical antipsychotics appeared to be safe and 

effective for PD treatment
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Source: Turkel, SB, et al. J Child Adolesc Psychopharmacol. 2012; 22: 126-130.



Quetiapine for PD

 Design: single-center, retrospective, chart review

 Population: PICU patients diagnosed with PD who received 
quetiapine (n = 50)

 Median age of 4.5 years (2 months – 20 years)

 Preexisting developmental delay in 34% of patients

 Intervention: quetiapine initiated at 1.5 mg/kg/day divided q8h

 Additional 0.5 mg/kg given as needed for breakthrough agitation

 Clinical data were collected for the first 10 days after initiation
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Source: Joyce C., et al. J Child Adolesc Psychopharmacol. 2015; 25: 666-670.



Quetiapine Conclusions

 Results, median (interquartile range)

 Length of quetiapine use: 12 (4.5 – 22) days

 Quetiapine dosage: 1.3 (0.4 – 2.3) mg/kg/day

 Number of doses administered: 2428

 39% of doses administered to patients < 2 years

 Adverse events

 3 episodes of prolonged QTc reported, with no subsequent arrhythmias

 Quetiapine dose 3.3 – 6.3 mg/kg/day

 Conclusion: quetiapine can safely be used for short-term 
management of PD
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Source: Joyce C., et al. J Child Adolesc Psychopharmacol. 2015; 25: 666-670.



Study Limitations

 Small sample sizes

 Omission of clinically important outcomes

 Limited dosing information

 Lack of control groups
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Assessment Question #4

 What class of medications is most commonly used to treat 

pediatric delirium that is not due to withdrawal?

a. Benzodiazepines

b. Opioids

c. Antipsychotics

d. Anticholinergics
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Assessment Response #4

 What class of medications is most commonly used to treat 

pediatric delirium that is not due to withdrawal?

a. Benzodiazepines

b. Opioids

c. Antipsychotics

d. Anticholinergics
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DJ’s Treatment

How would you manage DJ’s delirium?

DEALING WITH DELIRIUM

53



DJ’s Treatment

How would you manage DJ’s delirium?

 Non-pharmacologic therapy

 Repeated reorientation, noise reduction, sleep management, 

soothing stimulation of all five senses
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DJ’s Treatment

How would you manage DJ’s delirium?

 Non-pharmacologic therapy

 Repeated reorientation, noise reduction, sleep management, 

soothing stimulation of all five senses

 Pharmacologic therapy

 Discontinue midazolam as soon as possible

 Only haloperidol and risperidone come as an oral solution
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Summary

 Validated assessment tools should be used at least once per 

shift in ICU patients to allow for early identification and 

appropriate treatment of PD.

 Nonpharmacologic therapies have been shown to reduce the 

incidence of PD.

 Antipsychotics can potentially be used for the treatment of PD, 

although long-term benefit and safety have not been 

evaluated.
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Assessment Question #5

 Which type of delirium is most common?

a. Hyperactive

b. Mixed

c. Hypoactive
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Assessment Response #5

 Which type of delirium is most common?

a. Hyperactive

b. Mixed

c. Hypoactive
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Assessment Question #6 -

Techs

 Which of following medications used for the treatment of 

pediatric delirium is only commercially available as a tablet?

a. Haloperidol

b. Lorazepam

c. Olanzapine

d. Quetiapine
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Assessment Response #6

 Which of following medications used for the treatment of 

pediatric delirium is only commercially available as a tablet?

a. Haloperidol

b. Lorazepam

c. Olanzapine

d. Quetiapine
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