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Abstract

Purpose of Review This review seeks to provide an update on
the diagnosis, management, and outcome of pediatric delirium.
Recent Findings Care of patients with delirium depends on
correct diagnosis and treatment of its underlying cause. A vari-
ety of instruments are available to aid diagnosis. Management
of delirium currently depends on atypical antipsychotics, while
avoiding agents that may precipitate or exacerbate it.

While most critically ill children survive delirium, many
children die or have worsening function after their illness.
The longer the duration of delirium, the more severe its sub-
sequent problems including postintensive care syndrome and
posttraumatic stress disorder.

Summary Possible serious long-term consequences empha-
size the importance of efforts to improve diagnosis and out-
come in critically ill children suffering from delirium.

Keywords Delirium - Children - Adolescents - Assessment -
Diagnosis - Management - Outcome

Introduction

This update on pediatric delirium primarily focuses on new
studies from the past 5 years to review the most recent studies
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of the management and outcome of pediatric delirium.
Delirium is a syndrome of severe, pervasive, cerebral dysfunc-
tion, a global encephalopathic process that represents a non-
specific, acute, fluctuating disturbance of consciousness and
cognitive function. It may result from infection, drugs and
toxins, metabolic dysfunction, malignancy, or other serious
illness. Delirium has been linked to increased length of stay,
morbidity, mortality, and long-term cognitive impairment [1,
2+, 3]. An overall 85% increase in pediatric intensive care unit
(PICU) costs (p < 0.0001) is associated with caring for pa-
tients with delirium, and costs increase further with longer
length of stay [4].

Interest in the study of delirium in pediatric patients has
grown rapidly in the past decade, changing focus from defi-
nition and symptoms, to diagnostic instruments, to risk fac-
tors, to management, and finally to outcome. Consensus on
ways to decrease the risk of developing delirium and amelio-
rate its negative consequences remains the active focus of
current studies.

Pediatric Delirium: Recognition and Management

The characteristic core symptoms of delirium include im-
paired consciousness and awareness; inability to direct, focus,
sustain, and shift attention; abnormalities of the sleep-wake
cycle; disturbance of thought processes; behavioral
dyscontrol; and fluctuating symptoms. The clinical presenta-
tion of delirium is essentially the same in all ages and typically
begins with the acute onset of impaired consciousness and
attention [2¢]. Risk factors for developing pediatric delirium
have been well described and include younger age, male gen-
der, preexisting cognitive impairment or developmental delay,
previous delirium, positive family history of delirium, and
preexisting emotional and behavioral problems.
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Exacerbating environmental factors of physical restraints,
high noise levels, poor lighting, frequent staff changes, and
disease entities with high mortality risk are important, but
delirium is most often related to agents used for sedation,
including benzodiazepines, opioids, propofol, and ketamine
[5e¢]. The continuous infusion of sedating agents has been
linked to longer duration of mechanical ventilation, extended
length of hospitalization, and refractory agitation, which is a
marker for pediatric delirium [2¢].

The diagnosis of delirium in pediatric patients focuses more
on behavioral changes rather than cognitive impairment as in
adults [5e¢]. Delirium is frequently preceded by “sickness be-
havior” with reduced appetite, fatigue, sleep disturbance, loss
of interest, isolation, and exaggerated responses to pain [6].

Delirium is most common in the sickest patients who are
typically cared for in intensive care units. However, not every
patient in the pediatric intensive care unit is diagnosed with
delirium. In a recent multi-institutional, multi-national study
of over 800 subjects, 25% screened positive for delirium, 13%
were comatose, and 62% were delirium- and coma-free. The
highest rates of delirium were found with infectious or other
inflammatory disorders [7¢].

Delirium is usually diagnosed within the first few days of
admission to the PICU. Its prevalence increases with PICU
stays of 6 days or longer; with mechanical ventilation; with the
need for physical restraints; with the use of benzodiazepines,
narcotics, vasopressors, or antiepileptics; or if the patient is
younger, no older than 5 years old [7¢].

Delirium has been classified into hyperactive, hypoactive,
and mixed. In adults, hyperactive delirium is more common.
In contrast, about half of pediatric patients are described as
hypoactive, about half as mixed, and less than 10% are clas-
sified hyperactive [8]. As symptoms fluctuate, it is common to
find different levels of activity at different times during the
PICU course in the same patient, reflecting different levels of
sedation and changing clinical condition. Unlike in adults,
motoric subtypes of delirium in children and adolescents do
not differ from each other with respect to other symptoms, risk
factors, or outcome [8].

Disrupted sleep-wake cycle is characteristic of delirium,
especially in mechanically ventilated patients who receive
sedative or analgesic medication at often very high doses.
These agents decrease slow wave and rapid eye movement
sleep and result in deterioration of sleep quality, decreased
sleep efficiency, increased arousal frequency, and late sleep
onset [9]. The circadian rhythm of melatonin secretion appears
to be disrupted with delirium and with deep sedation.
Melatonin and ramelteon, a synthetic selective melatonin re-
ceptor agonist, are useful in addressing the sleep disturbance
characteristic of delirium and may be helpful in reducing the
risk for delirium [2].

The symptoms of catatonia often overlap with those of
delirium in medically ill patients [10], and incoherence,
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altered awareness, agitation, and behavioral change occur
with both conditions [11]. Hypoactive delirium especially is
more likely to be confused with catatonia [10]. New onset
catatonia is typically considered to represent a primary psy-
chiatric condition, especially a mood disorder, but the possi-
bility of an underlying medical or neurologic condition such
as encephalitis should also be investigated [11, 12]. Both de-
lirium and catatonia may occur abruptly, both may be associ-
ated with an underlying medical condition, and both involve a
profound disturbance of behavior and response to the environ-
ment [13]. Hallucinations and perceptual disturbances, disori-
entation, impaired memory, and retained language skills can
help distinguish delirium from the mutism and waxy flexibil-
ity commonly seen with catatonia.

Confounding the issue, catatonia may occur with or follow-
ing delirium in almost one third of patients [ 10]. It is important
to make the appropriate diagnosis, since neuroleptics can ad-
dress the symptoms of delirium and worsen catatonia, while
benzodiazepines can worsen delirium and manage catatonia
symptoms, even when catatonia is secondary to a medical
condition [13].

Delirium may result from both the use of opioids and ben-
zodiazepines and from their acute withdrawal [14].
Withdrawal symptoms are prevalent in the PICU population,
and commonly used scales for withdrawal assess changes in
activity and behavior which overlap with symptoms of delir-
ium [15].

The treatment of delirium depends on its correct diagnosis,
which is where diagnostic instruments and screens can be
useful (Table 1). The new Vanderbilt Assessment for
Delirium in Infants and Children was formulated to encourage
a consistent approach to pediatric delirium assessment by psy-
chiatrists using common terminology to facilitate comprehen-
sive studies [16¢].

The Delirium Rating Scale, developed in 1988 and revised
10 years later, was designed to assist psychiatrists in
distinguishing between dementia, delirium, and schizophrenia
[17]. Familiarity with psychiatric terminology is needed, so it
is not optimal for regular screening by non-psychiatrists or
nurses in a busy PICU.

The Pediatric Confusion Assessment Method (pCAM-
ICU) was devised for verbal children 5 years or older [18],
and the psCAM-ICU for younger children, from 6 months to
5 years [19]. The Cornell Assessment of Pediatric Delirium
(CAP-D) was derived from the Pediatric Anesthesia
Emergence Delirium (PAED) scale and is also applicable for
younger or nonverbal children [20]. Both the pPCAM-ICU and
CAP-D are specific (98 and 100%) and sensitive (78 and
91%), both are designed for use by nurses and non-
psychiatric physicians to screen for delirium, and both have
become widely used [21e°].

Educating nurses about delirium is critical, as screening
instruments depend on nursing to administer them, but most
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Table 1 Instruments used for

screening or diagnosis in pediatric Purpose Staff Patients > 5 years ~ Patients < 5 years

delirium
DRS Diagnosis Psychiatrist Yes Yes
DRS-R98 Diagnosis and research Psychiatrist Yes Possibly
pCAM-ICU Screen Intensivist and RN Yes No
psCAM-ICU  Screen Intensivist and RN Yes Yes
PAED Emerging from anesthesia ~ Anesthesiologist Yes Possibly
CAP-D Screen Intensivist and RN Yes Yes
VADIC Standardized assessment Psychiatrists Yes Yes
WAT-1 Opioid withdrawal RN Yes Yes
RASS Agitation scale RN Yes Yes

bedside nurses have significant gaps in their knowledge of
delirium and its diagnosis [22].

Pediatric Delirium: Treatment

The treatment of delirium is fundamentally the treatment of its
underlying cause. The management of delirium relies on the
effective control of its potentially distressing and dangerous
symptoms and requires the collaboration of different medical
specialties, including intensivists, pediatricians, neurologists,
and child psychiatrists. At our institution, since antipsychotic
agents are most familiar to psychiatrists, child-adolescent psy-
chiatrists confirm the diagnosis and provide medication
management.

While the underlying etiology of delirium is being ad-
dressed, its symptoms should be controlled for the comfort
of the patients and their families. Management starts with
establishing a therapeutic environment (Table 2). Good light-
ing in the day and low light at night help with day-night
distinction and maintenance of a diurnal sleep-wake cycle.
Clocks, calendars, pictures, and familiar objects from home
help reduce anxiety. Limiting staff changes, minimizing noise,
frequent and repeated reassurance, and verbal reorientation by
family or familiar staff decrease fear and confusion [5ee].
Environmental management is often sufficient to manage the
symptoms of delirium in young patients, and medication may
not be needed.

The pharmacologic management of delirium primarily de-
pends on the off-label use of antipsychotics to control its

Table 2  Establishing a therapeutic environment

Familiar caregivers and staff

Day-night distinction: maintain diurnal cycle
Clocks and calendars

Familiar objects and pictures of family
Minimizing noise

Frequent reorientation and reassurance, especially on awakening

symptoms, while avoiding agents that may cause or worsen
delirium, especially benzodiazepines [2¢]. Benzodiazepines
have been shown to precipitate or prolong delirium and agita-
tion, especially in children [23]. They increase hospital length
of stay and duration of intubation in the ICU and will exacer-
bate confusion, agitation, and disordered sleep [2°].
Symptoms of delirium are most effectively managed by the
judicious use of antipsychotic drugs which usually effectively
address confusion and agitation [24]. Benzodiazepines are
themselves associated with agitation and should be avoided
[23]. Antipsycyhotics allow for less prolonged use and lower
doses of benzodiazepines and opioids, which in turn allows
for improved oxygenation and more rapid weaning of venti-
lator support [1, 2¢].

Haloperidol has been used clinically for many years, it is the
most described in the literature, and it can be given orally or
intravenously, while atypical antipsychotics, currently the first
line pharmacologic agents, can only be given orally.
Intramuscular administration is generally avoided in pediatric
patients. A recent study of haloperidol to manage delirium con-
firmed its efficacy, noting more adverse side effects in girls than
boys, and apparently no difference in adverse effects by age or
severity of illness [25]. Because intravenous haloperidol avoids
first pass through the liver, it is considered to be less likely to
cause dystonia, but risk of arrhythmia remains high [2¢].

Quetiapine, risperidone, and olanzapine have been the
most studied atypical antipsychotics and are currently the first
choice for managing delirium in pediatric patients [ 1, 2¢, 24¢].
Risperidone is equipotent to haloperidol [4] and available in
oral disintegrating tablets and liquid which make it useful in
infants or by enteral routes via nasogastric or gastrojejunal
tubes [1]. Olanzapine [26] and quetiapine have been described
for treating delirium in critically ill infants, children, and ado-
lescents [27] (Table 3).

Quetiapine appears to be least likely to be associated with
hepatic complications, and it is useful in patients with hepatic
compromise, in hepatic failure, before or after liver transplant.
The typical antipsychotic, fluphenazine, is reportedly associ-
ated with less risk of cardiac arrhythmia than other typical or

@ Springer



101 Page 4 of 7

Curr Psychiatry Rep (2017) 19: 101

Table 3 Underlying
disorder associated with Total

pediatric delirium: n =194

frequency (%) [2¢, 28]
Infection 51 (26%)
Drug-induced 40 (20%)
Neoplasm 25 (13%)
Autoimmune 16 (8%)
Postoperative 15 (7.7%)
Organ failure 14 (7%)
Trauma 14 (7%)
Posttransplant 9 (5%)

atypical antipsychotics and can be used in small infants with
congenital heart disease.

Light sedation or no sedation has become the therapeutic
goal in caring for critically ill adults [29], but protocolized
sedation (using a management algorithm) and sedation inter-
ruption have not been shown to improve incidence of deliri-
um, clinical outcome, duration of mechanical ventilation,
length of stay, or total sedative drugs administered, which is
reported in adults [29], but not in children [30, 31].

The selective alpha-2 adrenergic agonist, dexmedetomidine,
is increasingly favored in pediatric intensive care units. It
provides sedation, anxiolysis, and sympatholysis without
significant respiratory compromise, risk of hypotension,
or increased risk for delirium [32]. It avoids use of benzo-
diazepines, has minimal depression of respiratory function,
shortens length of mechanical ventilation, lowers opioid
use, and decreases risk of delirium [33, 34]. It can be
transitioned to oral clonidine, which is typically used to
ameliorate opioid withdrawal [35, 36].

Pediatric Delirium: Consequences in Survivors

The majority of critically ill children survive their illness,
but there are physical, functional, neurocognitive, and psy-
chological consequences that have a substantial impact on
survivors and their families. Quality of life declines and
societal costs accrue as more children survive critical illness
with significant dysfunction. The postintensive care

syndrome designates new or worsening problems in phys-
ical, cognitive, or mental health status after a critical illness
which persist beyond the acute hospitalization [37¢]. The
term postintensive care syndrome was coined at a confer-
ence convened by the Society of Critical Care Medicine
and can be applied to either the intensive care survivor or
family member [37]. Risk factors for developing the syn-
drome include younger age, lower socioeconomic status,
increased number of invasive procedures or interventions,
type of illness, and increased benzodiazepine and narcotic
administration [37]. Postintensive care syndrome in children
often resolves over time.

Critical illness can leave ICU survivors disabled, with cog-
nitive decline of mild dementia in about one quarter of patients
at 12 months. An episode of delirium increases the risk for
subsequent delirium, anxiety, depression, delusional memo-
ries, and posttraumatic stress disorder [38]. The longer the
duration of delirium, the more severe the subsequent cognitive
and memory problems [39].

Posttraumatic stress disorder (PTSD) after PICU admission
is recognized in 5-28% of survivors, and PTSD symptoms
without meeting the full criteria for the disorder occur in 35—
62% [40]. PTSD in a child is positively correlated with paren-
tal PTSD, with parental rates of PTSD of 10.5-21%, and
symptom rates approaching 84% [41].

Adult survivors of intensive care most remember visual
hallucinations and feeling afraid and confused, and a large
majority are distressed by their experience (86%) [42].
While anxiety, depression, and PTSD rates may increase, the
long-term risk of psychiatric illness in adults is not increased
overall by an ICU stay [43].

Morbidity and mortality increase after discharge from the
PICU, from 3.9% by hospital discharge to 7.8% at 6 months
and to 10.4% at 3 years [44]. About as many children die or
have worsening functional status (38%) as survive without
functional decline (44%) and a few (< 10%) have functional
gains with time [44e¢]. Poor outcome is associated with great-
er severity of illness, mechanical ventilation, more ventilator
days, use of vasoactive medications, and greater PICU length
of stay [44ee].

The highest risk for mortality following PICU stay is found
in pediatric patients with an oncologic or neurologic diagnosis

Table 4 Antipsychotics used in

delirium management [2¢] P450 Half-life (h) Starting dose Forms
Haloperidol 3A4 8.5-36 0.1 mg Tablet, [V
Liquid, IM
Risperidone 2D6, 3A4 3-21 0.05-0.5 mg Tablet, liquid, ODT
Olanzapine 1A2, 2D6 2040 1-2.5 mg Tablet, ODT, IM
Quetiapine 2D6, 3A4 6 6.25-12.5 mg Tablet
Zisprasidone 3A4 3-10 No data Tablet, IM
Aripiprazole 3A4,2D6 75 No data Tablet, liquid, ODT, IM
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[45]. Highest functional/cognitive disability rates occur with a
trauma diagnosis, an unscheduled admission, mechanical ven-
tilation, renal replacement therapy, cardiopulmonary resusci-
tation, or extracorporeal oxygenation [45].

In assessing neuropsychologic function 3—6 months after
PICU admission in school-aged children, those admitted to
the PICU significantly underperformed compared to controls
(p < 0.02). Teacher ratings noted worse educational perfor-
mance, executive function, attention, and memory in youn-
ger survivors, those from lower social class, or who had
seizures [46].

Our institution has been enrolling children in a pro-
spective observational study of delirium and cognitive
function. Children (5-17 years old) are screened daily
by a research assistant using the pCAM and CAP-D; so
far, 42% (21 patients) have screened positive for delirium
on at least one measure. Our psychiatry team confirmed
the diagnosis in 54%. Cognitive testing of all screened
children at the time of transfer or discharge from the
PICU has shown impairment in attention, concentration,
and memory, regardless whether they had been diag-
nosed with delirium or not. This reinforces growing con-
cern that children leaving intensive care are at risk for
cognitive dysfunction.

Conclusion

The acute alteration in consciousness that characterizes delir-
ium implies significant CNS dysfunction from a variety of
etiologies (Table 4). Increasing awareness of delirium in pe-
diatric patients has led to improved descriptions of its presen-
tation and a variety of screening instruments to facilitate its
diagnosis and allow improved management of its symptoms.
Environmental interventions often are sufficient to ameliorate
its distress. Avoidance of benzodiazepines may decrease its
occurrence, and utilization of antipsychotic medications is ef-
fective in managing its symptoms. Despite these efforts, cur-
rent methods appear to be inadequate in improving its
outcome.
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