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Delirium is increasingly recognized as a common syndrome in critically ill
children, but in our experience, it is rarely considered in the NICU. Delirium
is independently associated with prolonged length of stay and adverse longterm outcomes in children. We report the cases of 3 infants cared for in our
NICU at corrected gestational ages of 4, 11, and 17 weeks who presented
with classic symptoms of delirium. All 3 children had complex medical
problems and were receiving multiple analgesic and sedative medications.
All 3 children exhibited agitation that was unresponsive to increasing
doses of medications, and they all appeared to improve after treatment
with quetiapine, allowing weaning of other medications. It is possible
that with increased vigilance, delirium will be increasingly recognized in
newborns, thus allowing tailored intervention. Further research is needed
to investigate the prevalence and associated risk factors for developing
delirium in the NICU and to explore possible treatment options.
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Delirium is increasingly recognized
as a common syndrome in critically ill
children, with prevalence rates >20%
in the PICU.1 Delirium is defined as
an acute and fluctuating change in
awareness and cognition, and occurs
in the setting of serious medical
illness.2 This condition represents
global brain dysfunction and may
lead to adverse short- and longterm outcomes, as well as prolonged
hospitalization.1,3
Although neonates are likely at
risk,1 delirium is not recognized
as a common complication of the
NICU stay, and few neonatologists
consider the diagnosis. However,
neonatologists are frequently
confronted with infants who are
“impossible to sedate”; that is, infants
who are agitated, breathing against
the ventilator, or receiving escalating
doses of medication. Refractory
agitation in young children is often
the presentation of delirium.4–6 We
present 3 infants diagnosed with
delirium in the NICU.

CASE SERIES
Case 1
An infant girl was born prematurely
with cardiac disease requiring
multiple surgeries. At corrected
gestational age 17 weeks, she required
40% oxygen and nitric oxide via
continuous positive airway pressure
2 weeks postoperatively. She was
increasingly agitated and frequently
inconsolable. She was kept in a
quiet environment, and with careful
swaddling, but was not fed enterally
due to concerns regarding respiratory
compromise. In an attempt to prevent
episodes of desaturation associated
with agitation, the infant received
increasing sedation with morphine
(20 μg/kg/h), midazolam (70 μg/
kg/h), and dexmedetomidine (0.8
μg/kg/h). Concern regarding her
agitation, as well as the inability to
wean her from respiratory support,
led to a consultation with PICU and
child psychiatry. Carers noted that the
infant was hyperactive and frequently
inconsolable, with poor attention
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CASE REPORT

and an altered sleep–wake cycle.
On examination, she was crying
continuously and was unable to
orient toward parent’s face or voice
(which she had previously done
regularly). A diagnosis of delirium
was made.
The infant’s parents were counseled
regarding the morbidity of ongoing
delirium and its associated
disruption in care. The care team
decided to try pharmacologic
management with quetiapine, an
atypical antipsychotic agent that
has been used successfully to treat
delirium in critically ill adults.7 The
patient was started on quetiapine
0.5 mg/kg 8 hourly by nasogastric
tube. Her electrocardiogram (ECG)
was checked at baseline, and again
after 48 hours, excluding prolonged
QTc interval. No other changes were
made in her care. After 48 hours,
the infant’s condition had improved.
She still cried frequently, but she
was more consolable and had some
periods when she was quietly awake
and responsive to her father’s face
and voice. Her sedation doses were
decreased, allowing for weaning
of her respiratory support. After
5 days of treatment, the infant’s
condition continued to improve,
enteral feedings were restarted,
and midazolam was successfully
discontinued. She had breakthrough
episodes of agitation for which
the frequency of her quetiapine
dosing was increased to 6 hourly.
Opiates were discontinued 16 days
after commencing quetiapine;
dexmedetomidine was discontinued
after 18 days. The infant was now
calm, feeding, and breathing easily
without support. Quetiapine was
tapered off over the next 2 weeks.

Case 2
An infant girl was born prematurely
with cardiac disease and infectious
complications; she required surgical
intervention in the neonatal period.
At corrected gestational age 11
weeks, the infant had increasing
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oxygen requirements on continuous
positive airway pressure and stridor
requiring racemic epinephrine at
24 hours after extubation. She was
fully enterally fed and receiving
intravenous sedation with fentanyl
(1 μg/kg/h) and dexmedetomidine
(0.3 μg/kg/h). She had received no
benzodiazepines in the previous
7 days. The infant was difficult to
console, had increased spontaneous
and purposeless movements, and
was not sleeping. She experienced
episodes of agitation that showed
minimal or no response to fentanyl
boluses. On examination, the infant
was frequently writhing, with no
spontaneous eye opening. The
attending physician and bedside
nurse assessed her level of arousal
and cognition collaboratively, and she
received a score of 16 on the Cornell
Assessment of Pediatric Delirium
(CAPD) (Appendix 1).8 PICU and child
psychiatry were consulted, and a
diagnosis of delirium was made.
Detailed discussion with the child’s
parents was limited by complex
social circumstances. In an effort
to use less deliriogenic sedation,
dexmedetomidine was increased to
0.6 μg/kg/h, but the infant’s agitation
worsened. She was started on
quetiapine 0.5 mg/kg every 8 hours
via a nasogastric tube. Her ECG was
checked at baseline and again after
48 hours, excluding prolonged QTc
interval. After 48 hours, her sleep
pattern and irritability had improved.
With the infant’s decreased agitation,
rapid weaning from fentanyl and
then dexmedetomidine dosing
was possible. After 5 days of
treatment, the infant’s CAPD scores
had decreased from 15–18 to 7–9,
and she was successfully weaned
off fentanyl. She continued on
acetaminophen for analgesia, and
dexmedetomidine was stopped 7
days after commencing quetiapine.
She continued on quetiapine for
2 months with no ECG changes or
apparent adverse events; she was
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then transferred for further cardiac
surgical review.

Case 3
An infant boy was born prematurely
with a complex congenital disorder
requiring abdominal surgery and
placement of a gastrostomy tube.
At a corrected gestational age of
4 weeks, he was intubated and
ventilated, fully enterally fed, and
was receiving intravenous sedation
with midazolam (50 μg/kg/h) and
frequent doses of morphine (100 μg/
kg as needed). Staff noted that the
child experienced frequent periods
of agitation and restlessness, with
minimal response to morphine bolus.
On examination, he was irritable
with facial “scrunching” and frequent
flailing of arms and legs. Six hourly
assessments made by using the CAPD
produced scores of 12-14. Psychiatry
was consulted, and delirium was
diagnosed.
After discussion with the patient’s
parents, he was given quetiapine
0.5 mg/kg 8 hourly by gastrostomy
tube. The ECG was checked at
baseline and again after 48 hours,
excluding prolonged QTc interval.
After 72 hours, his condition had
improved, with increased sleep and
less agitation. He was noted to be
soothed by sucking on a pacifier and
would track objects placed in front of
his face. His CAPD scores had fallen
to 3 to 7. Over the next 7 days, the
infant was weaned off midazolam
and morphine, and he continued
on quetiapine for the next 5 weeks,
with no ECG changes or apparent
adverse events. The infant was then
transferred to a rehabilitation center.

DISCUSSION
Delirium may be a frequent
complication of neonatal critical
illness. It is the result of the
underlying medical condition, the
adverse effects of medication used,
and the medicalized environment in
the NICU, which is highly unnatural
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for a neonate.1,9 Although it is
rational that neonates, as with older
children and adults, will experience
delirium at times, consideration
of this important diagnosis in the
NICU is not yet standard of care. To
our knowledge, these are the first
reports of detection and treatment
of delirium in the NICU, with infants
at corrected gestational ages of 4,
11, and 17 weeks and weighing 2.5
to 4.0 kg. These infants presented
with classic symptoms of delirium,
and they exhibited an apparent
response to therapy. Environmental
measures included clustering care
to the greatest extent possible and
improving darkness and quiet during
sleep times, and light and interaction
during awake times. Support was
provided for staff and parents to
consistently soothe the infant.
When environmental measures
were not sufficient, pharmacologic
therapy was added with an atypical
antipsychotic agent.
The diagnosis of delirium in
very young children requires
an understanding of normal
development and illness behaviors.10
Even in the first 6 to 8 weeks of
life, neonates have predictable
normal levels of consciousness (eg,
alertness, eye contact, awareness
of surroundings) and cognition (eg,
attention, memory). With education
and increased index of suspicion, we
can begin to recognize delirium in the
NICU. The CAPD is an observational
screening tool designed to assess
critically ill children of all ages
for delirium.11 It has never been
formally tested in a NICU population
but has been validated in infants.8
The CAPD was used in 2 of the
infants we present (4 and 11 weeks’
corrected aged). Our nurses used the
companion Developmental Anchor
Points chart to help interpret the
infants’ behavior in the context
of reasonable developmental
expectations for a seriously ill infant
(Appendix 2).10
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As our cases suggest, considering
delirium in the differential diagnosis
for the agitated infant in the NICU
can lead to increased patient comfort
and a decrease in sedation (rather
than an escalation in response to
agitation). All medications have
adverse effects, and there is growing
concern regarding the impact of
benzodiazepines and opiates in
the developing brain.12 Extensive
literature examining the impact of
benzodiazepines on the developing
rat brain found long-term negative
consequences, such as altered
learning and social behaviors.13,14
Similarly, studies have described
alterations in the development of
the central nervous system in rats
exposed to postnatal opiates.15
Less is known about the potential
effects of early exposure to
antipsychotic agents, although there
is extensive research on long-term
exposure in children and adults and
the development of the metabolic
syndrome.16 With short-term use,
there have been theoretical concerns
regarding QTc prolongation and
neuroleptic malignant syndrome,
as well as anticholinergic and
hypotensive effects. Short-term use
of quetiapine to treat delirium in
critically ill children seems to be
safe.17 In the present case series,
addition of quetiapine allowed
for weaning of benzodiazepines
and opiates, which are believed
to be toxic.18 Less agitation and
sedation also allowed for improved
oxygenation and rapid weaning of
ventilator support.
It is increasingly appreciated in the
pediatric and adult literature that
routinely used medications have
deliriogenic properties, and that
delirium itself may have significant
short- and long-term sequelae.
These cases illustrate our nascent
experience with recognizing and
managing delirium in the NICU.
It is possible that with increased
vigilance by the neonatal team,
delirium can be recognized in the
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NICU, allowing tailored intervention.
With a decrease in duration of
delirium, we may be able to improve
the long-term health of vulnerable
neonates. Further research is needed
to investigate the prevalence and
associated risk factors for developing
delirium in the NICU and to explore
possible treatment options.

ABBREVIATIONS
CAPD: Cornell Assessment of
Pediatric Delirium
ECG: electrocardiogram

REFERENCES
1. Silver G, Traube C, Gerber LM, et al
Pediatric delirium and associated risk
factors: a single-center prospective
observational study. Pediatr Crit Care
Med. 2015;16(4):303–309
2. American Psychiatric Association.
Diagnostic and Statistical Manual of
Mental Disorders. 5th ed. Washington,
DC: American Psychiatric Association;
2013
3. Smeets IA, Tan EY, Vossen HG, et al.
Prolonged stay at the paediatric
intensive care unit associated with
paediatric delirium. Eur Child Adolesc
Psychiatry. 2010;19(4):389–393
4. Schieveld JN, Staal M, Voogd L, Fincken
J, Vos G, van Os J. Refractory agitation
as a marker for pediatric delirium
in very young infants at a pediatric
intensive care unit. Intensive Care Med.
2010;36(11):1982–1983
5. Traube C, Augenstein J, Greenwald B,
LaQuaglia M, Silver G. Neuroblastoma
and pediatric delirium: a case
series. Pediatr Blood Cancer.
2014;61(6):1121–1123
6. Smith HA, Brink E, Fuchs DC, Ely EW,
Pandharipande PP. Pediatric delirium:
monitoring and management in the
pediatric intensive care unit. Pediatr
Clin North Am. 2013;60(3):741–760
7. Devlin JW, Roberts RJ, Fong JJ, et al.
Efﬁcacy and safety of quetiapine in
critically ill patients with delirium: a
prospective, multicenter, randomized,
double-blind, placebo-controlled

e3

pilot study. Crit Care Med.
2010;38(2):419–427
8. Traube C, Silver G, Kearney J, et al.
Cornell Assessment of Pediatric
Delirium: a valid, rapid, observational
tool for screening delirium in the PICU.
Crit Care Med. 2014;42(3):656–663

12. McPherson C, Grunau RE. Neonatal
pain control and neurologic effects
of anesthetics and sedatives in
preterm infants. Clin Perinatol.
2014;41(1):209–227

9. Blackburn S. Environmental impact of
the NICU on developmental outcomes. J
Pediatr Nurs. 1998;13(5):279–289

13. Tucker JC. Benzodiazepines and
the developing rat: a critical
review. Neurosci Biobehav Rev.
1985;9(1):101–111

10. Silver G, Kearney J, Traube C, Hertzig M.
Delirium screening anchored in child
development: the Cornell Assessment
for Pediatric Delirium. Palliat Support
Care. 2015;13(4):1005–1011
11. Silver G, Traube C, Kearney J, et
al. Detecting pediatric delirium:
development of a rapid observational

e4

assessment tool. Intensive Care Med.
2012;38(6):1025–1031

14. Mikulecká A, Subrt M, Pařízková M,
Mareš P, Kubová H. Consequences
of early postnatal benzodiazepines
exposure in rats. II. Social behavior.
Front Behav Neurosci. 2014;8:169
15. Bajic D, Commons KG, Soriano SG.
Morphine-enhanced apoptosis

Downloaded from by guest on August 29, 2016

in selective brain regions of
neonatal rats. Int J Dev Neurosci.
2013;31(4):258–266
16. Masi G, Milone A, Veltri S, Iuliano R,
Pfanner C, Pisano S. Use of quetiapine
in children and adolescents. Paediatr
Drugs. 2015;17(2):125–140
17. Joyce C, Witcher R, Herrup E, et al.
Evaluation of the safety of quetiapine
in treating delirium in critically ill
children: a retrospective review. J
Child Adolesc Psychopharmacol.
2015;25(9):666–670
18. Hall RW, Shbarou RM. Drugs of
choice for sedation and analgesia
in the neonatal ICU. Clin Perinatol.
2009;36(2):215–226, vii

GROVES et al

Detection and Management of Delirium in the Neonatal Unit: A Case Series
Alan Groves, Chani Traube and Gabrielle Silver
Pediatrics; originally published online February 2, 2016;
DOI: 10.1542/peds.2015-3369
Updated Information &
Services

including high resolution figures, can be found at:
/content/early/2016/01/28/peds.2015-3369.full.html

Subspecialty Collections

This article, along with others on similar topics, appears in
the following collection(s):
Fetus/Newborn Infant
/cgi/collection/fetus:newborn_infant_sub
Neonatology
/cgi/collection/neonatology_sub
Neurology
/cgi/collection/neurology_sub
Neurologic Disorders
/cgi/collection/neurologic_disorders_sub

Permissions & Licensing

Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
/site/misc/reprints.xhtml

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2016 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from by guest on August 29, 2016

Detection and Management of Delirium in the Neonatal Unit: A Case Series
Alan Groves, Chani Traube and Gabrielle Silver
Pediatrics; originally published online February 2, 2016;
DOI: 10.1542/peds.2015-3369

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
/content/early/2016/01/28/peds.2015-3369.full.html

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2016 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

Downloaded from by guest on August 29, 2016

