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DELIRIUM OR ACUTE BRAIN DYSFUNCTION

• Delirium is defined as an acute and fluctuating change in awareness and cognition

• In the setting of a medical illness 

• Incidence of approximately 17% in the PICU setting 

• Uncommonly recognized in the NICU

• It is a well known and prevalent problem in the adult intensive care units 



POSSIBLE CAUSES OF PEDIATRIC DELIRIUM



MECHANISM OF DELIRIUM

• Hypoperfusion and inflammation which occurs during critical illness plays a role 

• Alterations in cerebral blood flow, disordered cellular homeostasis also play a role

• Neural ischemia leads to
• Cortical depression due to an inability to maintain ionic gradients 
• Imbalance in neurotransmitter synthesis, release and metabolism 
• Inability to eliminate neurotoxic by-products of metabolism

• Delirium is the end result of diffuse cerebral metabolic abnormality 



MECHANISM OF DELIRIUM 

• Delirium is the neurobehavioral manifestation of alterations in neurotransmission 

• Delirium has been associated with 
• Excess/ deficiency of dopamine 
• Acetylcholine deficiency 
• Increased GABA 

• Morphine has been shown to increase the release of dopamine

• Benzodiazepines and Propofol have a high affinity for GABAergic receptors 



PK OF MORPHINE IN NEONATES
• In one study, infants aged 1-4 days showed longer elimination half lives than older pts 

(6.8 vs 3.9 hrs)

• Clearance in newborns was less than 1/3 of that found in older infants 
(Aged 1d – 10w) (6.3 vs 23.8 ml/min/kg)

• Infants and neonates make relatively more M-3-G vs M-6-G

• This combination of longer half life and low clearance in infants may explain prolonged 
duration of action of morphine in very young infants



PK OF MIDAZOLAM IN NEONATES
• Midazolam elimination is slower in infants compared to adults 

• It is mainly eliminated by hydroxylation by CYP3A4 and CYP3A5 enzymes

• These enzymes surge in the liver in the first few weeks of life

• Hence neonates have longer half lives of midazolam and slower clearance

• Multiorgan failure and severity of disease lowers the clearance of midazolam 



RISK FACTORS
• Age < 2 years 

• Developmentally delayed children 

• Preexisting medical condition 

• Severity of illness affects metabolism and PK of drugs

• Mechanically ventilated patients

• Use of benzodiazepines, narcotics, corticosteroids 



SIGNS & SYMPTOMS

Irritability Impaired alertness

Impairments of sleep-wake 
cycles

Inability to focus or sustain 
attention

Fluctuation of 
symptoms 



SIGNS & SYMPTOMS

”Impossible to sedate” Developmental Regression 

Inability to console by usual 
caregivers

Reduced eye contact with 
the usual caregiver

Refractory agitation



ADVERSE OUTCOMES 

• Increased unplanned extubations

• Longer duration of mechanical ventilation

• Prolonged hospital stays 

• Developmental delays 

• Strongly and independently associated with increased mortality 





• 6 month old, born at 32 weeks, 4.7 kg male infant 

• Required cardiac catheterization for evaluation of pulmonary hypertension 

• Unable to extubate after the procedure

• 9 days later he was noted to have persistent agitation and was started on a versed gtt

• By day 19 he was on a fentanyl drip, midazolam drip, precedex drip

• Scheduled gabapentin, phenobarbital, methadone and diazepam 



• He was noted to have purposeless movements like head shaking and arm waving 

• No consistent eye contact, stopped visually tracking, did not respond to mother’s voice

• Child psych was consulted on day 19 due to concern for delirium

• Infant was diagnosed with delirium 

• Primary recommendation was to wean deliriogenic medications, preferably versed gtt

• Enteral risperidone was also started 





ARE INFANTS IN THE NICU AT 
HIGHER RISK FOR DELIRIUM? 



MANAGEMENT OF DELIRIUM 

• Screen and monitor for signs and symptoms of delirium 

• Identify and remove causative factors

• Environmental interventions by nursing and family

• Decrease deliriogenic medications like benzos, opiates 

• Consider psychiatry consult and antipsychotic medications



CAPD

• Cornell Assessment of Pediatric Delirium 

• It is an observational screening tool 

• Assess critically ill children of all ages for delirium

• It has not been formally tested in a NICU population

• But has been validated in neonates and infants









CAPD SCORE >/= 9

• Evaluate for delirium

• Modify the environment

• Consider discontinuing medications that can cause delirium 

• Treat underlying illness

• If it persistent, consider a trial of antipsychotic medications 



ENVIRONMENTAL INTERVENTIONS

• Can prevent and help manage delirium in those that do need pharmacological treatment

• Establish daily routines and schedules

• Promote good sleep hygiene

• Control light and noise in the room 

• Promote a familiar environment 



PHARMACOLOGICAL MANAGEMENT

• Most importantly, decrease deliriogenic medications like benzos and opiate infusions

• Optimize pain and sedation while weaning benzo and opiate infusions  

• Consider consulting clinical pharmacology

• Indications for considering antipsychotic medications 
• When the patient is distressed by the symptoms
• The symptoms impose a safety concern/ device dislodgement
• Or if symptoms are impeding advancement of medical care



ANTIPSYCHOTIC MEDICATIONS



TAKE HOME POINTS 

• Critically ill infants and children are at high risk for delirium

• PK of sedatives and analgesics in infants is different and contributes to increased risk

• Delirium is an under recognized clinical entity in the NICU

• Increased awareness of delirium as a differential and screening for it is critical 

• Earlier identification and treatment can minimize associated morbidities and mortality 



THANK YOU! 

Questions? 
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