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OBJECTIVES The purpose of this study was to describe overall screening, prevention, and treatments for 
pediatric delirium at various neonatal intensive care units (NICUs), cardiac intensive care units (CICUs), 
and pediatric intensive care units (PICUs) from the Pediatric Pharmacy Association (PPA) membership. The 
primary objective was to identify the number of respondents that had a defined delirium-based protocol. 
The secondary objectives included identification of delirium assessment tools used, first- and second-line 
delirium treatment options, and monitoring practices for antipsychotics for delirium management.

METHODS A cross-sectional questionnaire was distributed to PPA members from February 8, 2022, to 
March, 25, 2022. Comparisons between the NICUs, PICUs, and CICUs were conducted by using chi-square 
tests, with a priori p value of <0.05

RESULTS The questionnaire was completed by 84 respondents at 62 institutions; respondents practiced in 
the PICU or mixed PICU (n = 48; 57.1%), CICU (n = 13; 15.5%), and NICU (n = 23; 27.4%). Sixty-one respondents 
(72.6%) noted their units routinely screen for delirium, and there was a significant difference between the 
respondents of different units that use a delirium scoring tool (p < 0.01). Only 33 respondents (39.3%) had a 
defined delirium protocol, and there was no difference between units (p = 0.31). The most common agents 
used for delirium treatment were quetiapine and risperidone. There was variability in the monitoring used 
between respondents, but the majority (n = 74; 88%) monitor electrocardiograms to assess the corrected 
QT interval, but practice variability existed.

CONCLUSIONS Most respondents did not have a defined delirium protocol. Variations were noted in the 
treatment options and monitoring for critically ill pediatric patients with delirium.

ABBREVIATIONS CAM-ICU, Confusion Assessment Method for the Intensive Care Unit; CAPD, Cornell 
Assessment of Pediatric Delirium; CICU, cardiac intensive care unit; EKG, electrocardiogram ICU, inten-
sive care unit; NICU, neonatal intensive care unit; PANDEM, pain, agitation, neuromuscular blockade and 
delirium; PBRN, Pharmacy Practice-Based Research Network; pCAM-ICU, pediatric Confusion Assessment 
Method for the Intensive Care Unit; PICU, pediatric intensive care unit; PPA, Pediatric Pharmacy Association; 
psCAM-ICU, Preschool Confusion Assessment Method for the Intensive Care Unit; SGA, second-generation 
antipsychotics 
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Introduction
Delirium is defined as a sudden decreased atten-

tion, awareness, and cognition in critically ill patients, 
which can be classified as hyperactive, hypoactive, and 
mixed-types. While a temporary diagnosis, delirium is 
associated with poor outcomes including increased 
length of stay, longer duration of mechanical ventilation, 
morbidity, and mortality.1 In adults, screening for de-
lirium was initially dependent on psychiatry consults.2,3 
However, for the last 20 years, clinicians have routinely 

used validated tools for screening delirium, including 
the Confusion Assessment Method for the Intensive 
Care Unit (CAM-ICU).1 However, in pediatric patients, 
tools for delirium assessment including the pediatric 
Confusion Assessment Method for the Intensive Care 
Unit (pCAM-ICU), Preschool Confusion Assessment 
Method for the Intensive Care Unit (psCAM-ICU), and 
Cornell Assessment of Pediatric Delirium (CAPD) were 
not validated until 10 to 15 years after implementation 
of the CAM-ICU.4–7 As a result, there are limited data 
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on the epidemiology and effect of delirium in children, 
with the reported risk of pediatric delirium ranging from 
12% to 65% depending on the critical care setting.7,8 
Recently, the 2022 Society of Critical Care Medicine’s 
pain, agitation, neuromuscular blockade and delirium 
(PANDEM) guidelines include recommendations for 
routine delirium screening in critically ill children with 
the use of either pCAM-ICU, psCAM-ICU, or CAPD.9

Given the limited data pertaining to the epidemiology 
of delirium in critically ill pediatric patients, there is lim-
ited evidence for prevention and treatment strategies. 
The PANDEM guidelines suggest using non-pharma-
cologic strategies for delirium prevention, including 
good sleep hygiene, family engagement with patient 
care, and early mobilization.9 In addition, they provide 
pharmacologic recommendations for prevention and 
treatment, including minimizing sedation and removal of 
agents that may increase the risk of delirium. The PAN-
DEM guidelines also provide limited recommendations 
for use of antipsychotics with recommendations against 
the routine use of antipsychotics for prevention or treat-
ment of delirium. However, they suggest haloperidol 
or second-generation antipsychotics (SGAs) could be 
used for refractory, severe delirium management, but 
the guidelines do not specify a specific antipsychotic 
of choice. Commonly reported agents used to treat 
pediatric delirium include haloperidol and SGAs includ-
ing quetiapine, olanzapine, and risperidone.7,9 These 
medications do not currently have US Food and Drug 
Administration–labeled indications for the prevention 
or treatment of pediatric delirium. Therefore, the selec-
tion of these agents is based on provider preference, 
adverse event consideration, and available dosage 
forms of these agents. The PANDEM guidelines pro-
vide minimal recommendations for consideration of 
antipsychotic adverse events with the recommendation 
of baseline electrocardiogram (EKG) and electrolyte 
monitoring to assess the potential of a QTc interval. 
However, the guidelines provide no recommendations 
on other antipsychotic adverse events including meta-
bolic syndrome, extrapyramidal symptoms, sedation, 
and potential future neurodevelopmental effects.9,10

Given the lack of consensus on prevention or treat-
ment options for pediatric delirium, there is likely a 
wide variety of practices across health-systems caring 
for critically ill pediatric patients. Some institutions may 
not have a specific protocol in place for screening, pre-
vention, and treatment given the fact that the PANDEM 
guideline recommendations have only recently been 
published. Alternatively, other health-systems may have 
created their own guidelines that may vary from other 
institutions and also within different intensive care units 
(ICUs) within the same health-systems. The purpose 
of this study was to characterize delirium screening, 
prevention, and pharmacotherapeutic strategies used 
in health-systems with neonatal intensive care units 

(NICUs), cardiac intensive care units (CICUs), and/or 
pediatric intensive care units (PICUs).

Materials and Methods
Study Design and Survey Administration. This was 

a descriptive survey study of pediatric clinical phar-
macists. The survey included 484 questions including 
health-system demographics, delirium screening prac-
tices, non-pharmacologic prevention strategies, and 
pharmacologic prevention and treatment therapies. 
The survey used cascading questions and branching 
logic based on answers to previous questions. Ques-
tions consisted of multichoice, rank order, text entry, 
and mark all that apply, and the questionnaire required 
a forced response for each question. Even though the 
questionnaire included 484 questions, the length was 
dependent on whether the management of delirium 
was based on delirium subtypes (i.e., hyperactive, 
mixed, hypoactive), the different antipsychotics used, 
and the types of adverse events monitored with anti-
psychotics. A summary of these questions is included 
in the Supplemental Table.

The electronic questionnaire was developed and 
distributed via Qualtrics (Provo, UT) via email through 
the Pediatric Pharmacy Association’s (PPA’s) Pharmacy 
Practice-Based Research Network (PBRN) from Febru-
ary 8 to March 25, 2022, with 2 reminder emails sent 
within this period. Members of PPA were able to forward 
the link to the questionnaire to nonmembers at their 
institution for increased participation. Based on informa-
tion provided by the PPA Interim Executive Director in 
March 2022, there were approximately 957 pharmacist 
members representing 310 health-systems, which in-
cluded 268 NICUs (86.5%), 178 PICUs (57.4%), and 70 
CICUs (22.6%). Clinicians were asked to provide their 
institution and practice site area to ensure that results 
were not duplicated. Participation in the survey was 
voluntary and anonymous. Incomplete surveys were 
excluded from analysis.

Study Objectives and Data Analysis. Demographic 
data collected included the institution, specific area 
of practice, and number of beds per unit. Regarding 
information on clinical practices, the data collected 
consisted of identification of internal delirium pro-
tocol (if applicable) for the specific ICU, delirium 
scoring system used (if applicable), the frequency 
of delirium scoring, delirium preventative measures, 
and adjunctive therapy use. Regarding delirium 
pharmacotherapy, the data collected included the 
medications used, ranking of medication from most 
to least frequently used, dosing (mg or mg/kg), dos-
age formulation, frequency of dosing, adverse effect 
monitoring (e.g., dyslipidemia, hyperprolactinemia, 
hypertriglyceridemia, QTc prolongation), and titration 
and tapering strategies.

The primary objective was to identify the number 
of respondents that had a defined delirium-based 
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 protocol. The secondary objectives included iden-
tification of delirium assessment tools used, non-
pharmacologic and pharmacologic options for delirium 
prevention, first- and second-line delirium treatment 
options, and monitoring practices for antipsychotics 
for delirium management. For the first- and second-line 
delirium treatment options, respondents were asked to 
specify the treatment options based on delirium sub-
types (if applicable). An additional secondary objective 
included comparing differences in delirium assessment 
practices, melatonin use for delirium prevention, and 
delirium treatment protocols between the NICU, PICU, 
and CICU settings.

To ensure face validity of the survey instrument, the 
questionnaire was developed and reviewed by all in-
vestigators. In addition, informal feedback was obtained 
from 3 pediatric pharmacists who serve on the PPA 
PBRN and 3 clinical pharmacy specialists, unaffiliated 
with the PPA PBRN. Descriptive statistics including 
frequencies and percentages were used to summarize 
the survey responses. Comparisons between the NICU, 
PICU, and CICU were conducted by using chi-square 
tests, using SAS version 9.4 (SAS Institute Inc, Cary, 
NC), with a priori p value of <0.05.

Results
Demographics. During the study period, 84 surveys 

were completed and included in analysis, representing 
62 health-systems. A single respondent was identified 
from 44 different health-systems, 2 respondents in 2 
different ICUs from 12 health-systems, and 3 respon-
dents from 3 different ICUs from 6 health-systems. An 
overall response rate of 20% was calculated from the 
310 health-systems represented by PPA members.

General background and demographics of the 
institutions with completed surveys can be found in 
Table 1. Most respondents (n = 33; 39.3%) were from 
the Southeast. Most institutions of respondents (n = 65; 
77.4%) had between 0 and 50 beds in their units. Most 
respondents (n = 48; 57.1%) practiced in the PICU or a 
mixed PICU, which respondents defined as a PICU that 
took care of medical and cardiac patients. The remain-
ing respondents practiced in the NICU (n = 23; 27.4%) 
or CICU (n = 13; 15.5%). For respondents who practiced 
in the NICU, there was variability in the type of rooms 
available, with the majority (n = 12; 52.2%) practicing in a 
NICU that had both patient-specific and open-air rooms.

Delirium Screening Practices, Protocols, and 
Prevention Strategies. There was variability in the 
use of delirium scoring tools between respondents. 
Sixty-one respondents (72.6%) used a delirium scor-
ing tool to assess patients. There was a significant 
difference with the use of scoring tools between the 
respondents, based on practice setting (p < 0.01), with 
respondents from the NICU setting reporting the lowest 
use of delirium scoring tools (n = 11; 47.8%). Of the 61 
respondents who use delirium scoring tools, the most 

common scoring tool reported was the CAPD score  
(n = 54; 88.5%). Respondents noted that most provid-
ers (n = 43; 70.5%) performed delirium screening every 
shift (i.e., 8–12 hours).

Table 2 provides the results of non-pharmacologic 
and pharmacologic delirium prevention strategies. Most 
institutions used a wide variety of non-pharmacologic 
delirium prevention strategies discussed in the PAN-
DEM guidelines, including family member involvement 
and early mobilization.

However, only 26 respondents (31.0%) noted that 
their units used noise-reducing devices such as ear-
plugs or headphones. In terms of pharmacologic pre-
vention strategies, most respondents (n = 64; 76.2%) 
noted that their units limit the use of benzodiazepines 
and used light sedation. Thirty-six respondents (42.4%) 
used melatonin as a preventive strategy for delirium, 
with 8 of 13 respondents (61.5%) from the CICU who 
noted the highest usage of melatonin. However, there 
was no significant difference in those who used mela-
tonin between units (p = 0.33).

Thirty-three respondents (39.3%) noted their unit had 
a delirium treatment protocol. There was no significant 
difference in those with treatment protocols between 
the respondents, based on practice setting (p = 0.31). 
Only 21 respondents (25.0%) noted that they required 
a psychiatry consult prior to initiation of antipsychotics.

Delirium Treatment Options.  Respondents were 
asked for the first- and second-line treatment options 
that they used at their institution to treat delirium. 
For the 51 respondents without a delirium protocol, 
they noted that they did not differentiate their treat-
ment options based on delirium subtype. Among the 
33 respondents whose ICU had a delirium treatment 
protocol, there were 9 respondents who had spe-
cific recommendations for delirium treatment, based 
on the delirium subtype. Seven of these (21.3%) had 
different treatment options for patients with hyperac-
tive, hypoactive, and mixed delirium. One respondent 
(3.0%) had delirium treatment options for patients with 
hyperactive delirium only. An additional 1 respondent 
(3.0%) had treatment options for patients who had hy-
peractive and hypoactive delirium. The remaining 24 
respondents (n = 72.7%) with a delirium protocol only 
had general treatment options that were not specific 
for delirium subtype. Given all of the different delirium 
subtypes for the different ICU units, there were 99 
overall responses for the CICU (n = 15), PICU or mixed 
PICU (n = 55), and NICU (n = 29) regarding the first- 
and second-line treatment options.

Table 3 provides a description of first- and second-
line delirium treatment options based on the ICU unit 
and delirium subtype. There was variability in agents 
used for delirium, but first and SGAs (n = 87; 87.9%) 
were the most common first-line option. The 2 most 
common first-line agents were quetiapine (n = 35; 
35.4%) followed by risperidone (n = 32; 32.3%). For 
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second-line agents, most were risperidone (n = 16, 
16.2%) and quetiapine (n = 25; 25.3%). However, 37 
respondents (37.4%) did not specify a particular agent 
that they used. It is important to note that there was 
more variability in the agents used first- and second-
line for respondents whose ICU unit did not have a 
protocol. Some of the options used for these units 
included melatonin, chlorpromazine, and ziprasidone. 
In addition to this, respondents were asked about 
other alternative or adjunct agents that were used 
at their institutions. These included chloral hydrate  
(n = 1; 1.2%), clonidine or dexmedetomidine (n = 57; 
67.9%), gabapentin (n = 40; 47.6%), ketamine (n = 22; 
26.2%), and melatonin (n = 3; 3.6%).

Table 4 provides an overview of the melatonin and 
antipsychotic treatment regimens used by respondents. 
Most of the 36 respondents who reported use of mela-
tonin (n = 23; 63.9%) use fixed-dosing administered at 
night. There was variability in the dosage formulations 
available for melatonin, with most using tablets or cap-
sules (n = 33; 91.7%). For the 18 respondents who used 

haloperidol, the majority (n = 13; 72.2%) used weight-
based dosing and administered on an as-needed basis 
rather than scheduled dosing (n = 12; 66.6%). There 
were 56 respondents who used quetiapine as a first- or 
second-line treatment option. Most used weight-based 
dosing (n = 29; 51.8%) at variable frequencies, including 
every 8 to 24 hours. Fifty respondents noted that they 
use risperidone as a treatment option. The majority 
(n = 31; 62.0%) used fixed dosing and administer daily 
dosing (n = 46; 92.0%). There were 24 respondents 
who used olanzapine. Most used fixed dosing (n = 18; 
75.0%) administered once daily (n = 21; 87.5%). For the 
antipsychotics, respondents were asked if they tapered 
the dosing before discontinuation. There was variability 
in the duration of taper with some using no taper and 
others using a 1- to 2-, 2- to 4-, or >4-week taper.

Adverse Event Monitoring for Antipsychotics. Ta-
ble 5 provides an overview of adverse event moni-
toring with antipsychotics. Twenty-three respondents 
(27.4%) had a delirium protocol that included monitor-
ing for adverse events. The most common adverse 

Table 1. Baseline Demographics of Health-Systems for Respondents and Delirium Assessment

Variable Overall  
(N = 84)

CICU  
(n = 13)

PICU/Mixed 
PICU (n = 48)

NICU  
(n = 23)

No. (%)

Location of institutions
 Northeast 14 (16.7) 2 (15.4) 7 (14.6) 5 (21.7)
 Midwest 20 (23.8) 2 (15.4) 12 (25) 6 (26.1)
 Southeast 33 (39.3) 6 (46.2) 18 (37.5) 9 (39.1)
 West 17 (20.2) 3 (23.1) 11 (22.9) 3 (13.0)

Total bed size
 0–25 41 (48.8) 7 (53.8) 31 (64.5) 3 (13.0)
 26–50 24 (28.6) 3 (23.1) 12 (25.0) 9 (39.1)
 51–75 9 (10.7) 1 (7.7) 2 (4.2) 6 (26.1)
 >75 10 (11.9) 2 (15.4) 3 (6.3) 5 (21.8)

Type of NICU rooms available in unit
 Patient-specific rooms — — — 7 (30.4)
 Open-air rooms — — — 4 (17.4)
 Both — — — 12 (52.2)

Use a delirium screening tool* 61 (72.6) 9 (69.2) 41 (85.4) 11 (47.8)

Delirium screening tool used (n = 61)
 pCAM-ICU/psCAM-ICU 6 (9.9) — 5 (8.3) 1 (1.6)
 CAPD 54 (88.5) 9 (14.7) 35 (57.4) 10 (16.4)
 Unsure 1 (1.6) — 1 (1.6) —

Frequency of delirium scoring (n = 61)
 Every 24 hr 3 (4.9) — 1 (1.6) 2 (3.3)
 Every shift (8 or 12 hr) 43 (70.5) 6 (9.9) 31 (50.7) 6 (9.9)
 Other 8 (13.1) 3 (4.9) 5 (8.2) —
 Unsure 7 (11.5) — 4 (6.6) 3 (4.9)

CAPD, Cornell Assessment of Pediatric Delirium; CICU, cardiac intensive care unit; NICU, neonatal intensive care unit; pCAM-ICU, pediatric 
Confusion Assessment Method for the Intensive Care Unit; PICU, pediatric intensive care unit; psCAM-ICU, Preschool Confusion Assessment 
Method for the Intensive Care Unit

*p < 0.01.
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event monitored was assessment of QTc prolongation 
(n = 74; 88.1%). Most respondents (n = 61; 82.4%) in-
dicated that a baseline EKG was routinely obtained. 
There was variability in the frequency of electrolyte 
assessment in conjunction with EKG for assessment 
of QTc prolongation. Respondents were asked if the 
number of concomitant QTc-prolonging medications 
affected the decision to initiate an antipsychotic; how-
ever, most (n = 54; 73.0%) specified that they did not 
have a threshold of concomitant agents before ini-
tiation of QTc-prolonging antipsychotics. In addition, 
there was variability in frequency of EKG assessment 
with some who monitored daily, weekly, or another 
frequency not defined. The majority (n = 50; 67.6%) 
indicated a threshold to discontinue antipsychotics 
with most (n = 33; 66.0%) who noted a QTc >500 msec 
would precipitate antipsychotic discontinuation.

Respondents were also asked if they monitored 
for hypertriglyceridemia and hyperprolactinemia 
with antipsychotics. Twenty-six (31.0%) monitored for 
hypertriglyceridemia, but there was variability in the 

frequency of monitoring triglycerides. In addition, most 
respondents did not have a threshold for triglycerides 
in which they would discontinue antipsychotics. Five re-
spondents (6.0%) noted that their providers monitored 
for signs of hyperprolactinemia.

Discussion
Five previous survey studies have been published 

describing delirium screening and prevention and treat-
ment practices in the PICU setting in the United States 
and internationally.11–15 However, to our knowledge, this 
is the first study that describes delirium screening, pre-
vention, treatment, and monitoring practices in NICU, 
PICU, and CICUs. Only one of these studies reported 
on the use of a delirium screening and treatment pro-
tocol. Aljabari and colleagues11 conducted a survey of 
42 of 71 PICU fellowship directors (59% response rate) 
to explore characteristics of delirium screening and 
treatment in their institutions, and they noted 23 (54.8%) 
had a delirium protocol. Our survey was targeted at 
pediatric pharmacists at PPA institutions. We noted a 

Table 2. Delirium Prevention and Treatment Protocol Data

Variable Unit-Wide Variables

Overall  
(N = 84)

CICU  
(n = 13)

PICU/Mixed 
PICU  

(n = 48)

NICU  
(n = 23)

No. (%)

Delirium Prevention Protocol Data
Non-pharmacologic prevention strategies
 Child life involvement 67 (79.8) 12 (92.3) 44 (91.7) 11 (47.8)
 Family member involvement 73 (86.9) 13 (100) 42 (87.5) 18 (78.3)
  Supporting developmentally appropriate 

sleep-wake cycles
69 (82.1) 10 (76.9) 40 (83.3) 19 (82.6)

 Avoid physical restraints 49 (58.3) 8 (61.5) 31 (64.6) 10 (43.5)
 Early mobilization 51 (60.7) 5 (38.5) 38 (79.2) 8 (34.8)
  “Hands-off” periods/clustering care to 

allow for uninterrupted sleep
54 (64.3) 10 (76.9) 27 (56.3) 17 (73.9)

  Noise-reducing devices  
(e.g., headphones, earplugs)

26 (31.0) 4 (30.8) 15 (31.3) 7 (30.4)

  Scheduled lab tests outside of designated 
sleeping hours

19 (22.6) 6 (46.2) 11 (22.9) 2 (8.7)

Pharmacologic prevention strategies
 Limitation of benzodiazepines 64 (76.2) 11 (84.6) 36 (75.0) 17 (73.9)
 Using light sedation 64 (76.2) 8 (61.5) 37 (77.1) 19 (82.6)
 Discontinuing anticholinergics 
 Preventative melatonin*

30 (35.7) 
36 (42.4)

6 (46.2) 
8 (61.5)

20 (41.7) 
19 (39.6)

4 (17.4) 
9 (39.1)

Delirium Treatment Protocol Data 
Treatment protocol overview 
 Protocol in place for ICUs† 
  Required psychiatry consultant prior to 

antipsychotic use

 
33 (39.3) 
21 (25.0)

 
6 (46.2) 

1 (7.7)

 
21 (43.8) 
16 (33.3)

 
6 (26.1) 
4 (17.4)

CICU, cardiac intensive care unit; NICU, neonatal intensive care unit; PICU, pediatric intensive care unit

*p = 0.33.
†p = 0.31.
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Table 4. Overview of Melatonin and Antipsychotic Treatment Regimens Used

Variable No. (%) or Median (IQR)

Melatonin (n = 36)
Type of dosing
 Weight-based dosing 4 (11.1)*
 Fixed dosing 23 (63.9)†
 No standard dosing used 9 (25.0)

Dosing frequency
 Daily dosing (at night) 36 (100)

Dosage forms used
 Commercially available oral solution/suspension 18 (50)
 Gummies —
 Oral disintegrating tablet 1 (2.8)
 Tablets/capsules 33 (91.7)

Antipsychotics
Haloperidol (n = 18)
Dosage forms used
 Commercially available oral solution/suspension 4 (22.2)
 Intramuscular 13 (72.2)
 Intravenous solution 14 (77.8)
 Tables/capsules 9 (50)

Type of dosing
 Weight-based dosing‡ 13 (72.2)
 Fixed dosing§ 2 (11.1)
 No standard dosing used 3 (16.7)

Dosing frequency
 Every 8–12 hr dosing 6 (33.4)
 As-needed dosing 12 (66.6)

Frequency of titration
 <24 hr 1 (5.6)
 24–48 hr 4 (22.2)
 >48 hr 1 (5.6)
 Not applicable (not given for maintenance dosing) 12 (66.6)

Duration of taper
 No taper 1 (5.6)
 1–2 wk 4 (22.2)
 2–4 wk 1 (5.6)
 Not applicable (not given for maintenance dosing) 12 (66.6)

Risperidone (n = 50)
Dosage forms used
 Commercially available oral solution/suspension 44 (88.0)
 Intramuscular 1 (2.0)
 Orally disintegrating tablets 13 (26.0)
 Tables/capsules 34 (68.0)

Type of dosing
 Weight-based dosing¶ 12 (24.0)
 Fixed dosing# 31 (62.0)
 No standard dosing used 7 (14.0)

Dosing frequency
 Daily dosing 46 (92.0)
 Every 12–24-hr dosing 4 (8.0)
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(Table cont. on page 548)

Variable No. (%) or Median (IQR)

Frequency of titration
 <24 hr 2 (4.0)
 24–48 hr 23 (46.0)
 >48 hr 16 (32.0)
 Not specified 9 (18.0)

Duration of taper
 No taper 13 (26.0)
 1–2 wk 6 (12.0)
 2–4 wk 15 (30.0)
 >4 wk 16 (32.0)

Olanzapine (n = 24)
Dosage forms used
 Commercially available oral solution/suspension 4 (16.7)
 Intramuscular 8 (33.3)
 Orally disintegrating tablets 18 (75.0)
 Tables/capsules 20 (83.3)

Type of dosing
 Weight-based dosing** 3 (12.5)
 Fixed dosing†† 18 (75.0)
 No standard dosing used 3 (12.5)

Dosing frequency
 Daily dosing 21 (87.5)
 Every 12–24-hr dosing 3 (12.5)

Frequency of titration
 <24 hr 5 (20.8)
 24–48 hr 2 (8.3)
 >48 hr 13 (54.2)
 Not specified 4 (16.7)

Duration of taper
 No taper 5 (20.8)
 1–2 wk 5 (20.8)
 2–4 wk 9 (37.6)
 >4 wk 5 (20.8)

Quetiapine (n = 56)
Dosage forms used
 Commercially available oral solution/suspension 33 (58.9)
 Tables/capsules 49 (87.5)

Type of dosing
 Weight-based dosing‡‡ 29 (51.8)
 Fixed dosing§§ 23 (41.1)
 No standard dosing used 4 (7.1)

Dosing frequency
 Daily dosing 4 (7.1)
 Every-12-hr dosing 4 (7.1)
 Every-8-hr dosing 16 (28.7)
 Frequency not specified 32 (57.1)

Frequency of titration
 <24 hr 1 (1.8)
 24–48 hr 39 (69.6)
 >48 hr 8 (14.3)
 Not specified 8 (14.3)

Table 4. Overview of Melatonin and Antipsychotic Treatment Regimens Used (cont.)
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slightly lower number of respondents (n = 33; 39.3%) 
than Aljabari and colleagues.11 One possible difference 
in these findings was that our survey also included 
CICU and NICU units. While we found no difference 
between units in those that had a protocol (p = 0.31), 
we found only 26% of NICU respondents who have an 
established delirium protocol. This may be because 
there are still a number of unanswered questions that 
currently exist in terms of screening and risk factors in 
the neonatal population.9

In our study, we noted 61 respondents (72.6%) who 
routinely use delirium screening. For the other survey 
studies that have evaluated delirium management 
practices, the range of institutions using a delirium 
screening tool has ranged from 0% to 60%.11–15 Most 
respondents (n = 54; 88.5%) who conducted a delirium 
assessment noted that the CAPD was the most com-
mon delirium screening tool. These findings are similar 
to 4 other studies that reported on the type of delirium 
screening tools used in the PICU setting, where they 
also noted the CAPD as the most common screening 
tool.11,12,14,15 In our study, we also noted variability on the 
frequency of delirium scoring, with most respondents 
indicating that this was conducted every shift (e.g., 8 or 
12 hours). One reason for the variability in the frequency 
in which delirium screening was used may be due to 
inconsistencies in recommendations in the literature. 
The 2016 European Society of Paediatric and Neonatal 
Intensive Care position statement on pain, sedation, 
withdrawal, and delirium assessment recommends that 
delirium screening be used every 8 to 12 hours.8 The 
PANDEM guidelines do recommend routine delirium 
screening.9 However, they do not provide a specific 
recommendation on how many times a day the scoring 
should be conducted.

Respondents in our survey noted a variety of 
non-pharmacologic and pharmacologic preventative 
measures for delirium. Most respondents in our study 
noted that they routinely engage family members 

and child life specialists in the care of children in their 
units and use early mobilization strategies. In addition, 
82% of respondents noted that they support develop-
mentally appropriate promotion of sleep-wake cycles 
including light reduction to prevent delirium and aid in 
sleep promotion. However, we noted only one-third 
of respondents use noise-reducing devices. Of the 5 
previous survey studies describing delirium practices 
in PICUs, only 3 reported on non-pharmacologic pre-
vention practices on sleep promotion and delirium pre-
vention.12–14 These studies noted significant variability 
in non-pharmacologic prevention strategies like light 
reduction and sleep promotion strategies (9%–83%) 
and noise-reducing devices (0%–22%). The PANDEM 
guidelines provide a number of recommendations on 
sleep promotion and delirium prevention, including 
interdisciplinary rounds, family involvement, early 
mobility, and sleep hygiene (e.g., light reduction and 
implementation of noise-reducing devices). Based on 
these studies and our survey, it is clear that there is a 
need to further optimize some of these non-pharmaco-
logic strategies. Our data highlight an opportunity for 
pediatric pharmacists to work with the interdisciplinary 
NICU, PICU, and CICU teams to ensure that these non-
pharmacologic therapies are implemented.

Our survey also noted a few pharmacologic preven-
tion strategies used. Approximately three-quarters of 
respondents noted that their units use light sedation 
and limit the use of benzodiazepines. However, only 
35% of respondents noted that they routinely dis-
continue anticholinergics. The PANDEM guidelines 
recommend analgosedation regimens with light seda-
tion and minimizing the use of benzodiazepine-based 
sedation regimens, because benzodiazepines have 
been independently associated with the development 
of delirium in critically ill children.9,16 It should be noted 
that the PANDEM guidelines do not give specific rec-
ommendations on the use of anticholinergics. Various 
studies have noted conflicting findings on the effect 

Variable No. (%) or Median (IQR)

Duration of taper
 No taper 14 (25.0)
 1–2 wk 9 (16.1)
 2–4 wk 17 (30.4)
 >4 wk 16 (28.5)

*Weight-based dosing included 0.05 mg/kg/dose (n = 2) and 0.1 mg/kg/dose (n = 2).
†Fixed dosing included 0.5 to 1 mg/dose (n = 9), 1.5 to 3 mg/dose (n = 4), 3 mg/dose (n = 4), and dosing dependent upon age and/or weight (n = 6).
‡Weight-based dosing included 0.01 to 0.075 mg/kg/dose (n = 9), 0.1 mg/kg/dose (n = 2), 0.15 to 0.25 mg/kg/dose (n = 2).
§Fixed dosing based on age.
¶Weight-based dosing included 0.01 to 0.025 mg/kg/dose.
#Fixed dosing included 0.05 to 0.1 mg/dose (n = 6), >0.1 to 0.25 mg/dose (n = 8), and dosing dependent upon age and/or weight (n = 17).
**Weight-based dosing included 0.1 mg/kg/dose.
††Fixed dosing included 0.625 to 2.5 mg (n = 3) and dosing dependent upon age and/or weight, ranging from 0.625 to 5 mg/dose (n = 15).
‡‡Weight-based dosing included 0.5 mg/kg/dose daily to every 8 hours.
§§Fixed dosing included dosing dependent upon age and/or weight, ranging from 6.25 to 50 mg/dose daily to every 8 hours.

Table 4. Overview of Melatonin and Antipsychotic Treatment Regimens Used (cont.)
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Table 5. Adverse Event Monitoring Components of Antipsychotics by Respondents

Variable No. (%) or Median (IQR)

Standardized adverse event protocol (n = 84)
 Yes 23 (27.4)
 No 48 (57.1)
 Unsure 13 (15.5)

Adverse events monitored (n = 84)
 Hyperprolactinemia 5 (6.0)
 Hypertriglyceridemia 26 (31.0)
 QTc prolongation 74 (88.1)

Dyslipidemia
Frequency of monitoring for hypertriglyceridemia (n = 26)
 Daily 1 (3.8)
 Weekly 12 (46.2)
 Monthly 5 (19.2)
 Other 8 (30.8)

Established threshold of triglycerides to discontinue antipsychotics (n = 26)
 Yes 11 (42.3)
 Not established 15 (57.7)

Triglyceride threshold (n = 11)
 >250 mg/dL 4 (36.4)
 >300–400 mg/dL 2 (18.1)
 >500 mg/dL 5 (45.5)

Hyperprolactinemia
Frequency of monitoring for hyperprolactinemia (n = 5)
 Monthly 2 (40.0)
 Weekly 2 (40.0)
 Other 1 (20.0)

Cardiac Toxicity
Baseline EKG performed (n = 74)
 Yes 61 (82.4)
 No 13 (17.6)

Electrolyte monitoring at baseline in conjunction with EKG (n = 74)
 Yes 54 (73.0)
 No 20 (27.0)

Frequency of EKG monitoring (n = 74)
 Daily 5 (6.8)
 Weekly 30 (40.5)
 Other 39 (52.7)

Amount of concomitant QTc-prolonging agents affect selection of antipsychotics 
treatment (n = 74)
 Not specified 54 (73.0)
 >1 2 (2.7)
 >2 8 (10.8)
 >3 8 (10.8)
 >4 2 (2.7)

Frequency of electrolyte monitoring while on antipsychotics (n = 74)
 Daily 24 (32.4)
 Twice weekly 10 (13.5)
 Weekly 10 (13.5)
 Not specified 30 (40.6)

EKG, electrocardiogram
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of  anticholinergics in critically ill children.17–19 We also 
noted approximately 40% of respondents use mela-
tonin as a prevention strategy for delirium. In critically 
ill adults, some studies have noted melatonin may 
decrease the risk of delirium.20 To our knowledge, only 
2 studies have evaluated the use of melatonin in criti-
cally ill children in the PICU, NICU, or CICU.21,22 These 
studies were limited in that they were retrospective 
and included a total of 118 children. However, they 
noted a reduction in sedation scores and cumulative 
dosing of opioids and thus could be associated with 
a potential role in prevention of delirium.21,22 Despite 
these findings, the 2022 PANDEM guidelines provide 
no specific recommendations on the role of melatonin 
owing to the lack of quality data.9

Our survey explored the first- and second-line treat-
ment options of respondents. Seven respondents 
(21.3%) had a delirium protocol that had specific 
recommendations based on delirium subtypes (i.e., 
hyperactive, hypoactive, and mixed). Given all of the 
delirium subtypes for the different units, 99 responses 
were collected for the first- and second-line delirium 
treatments for the CICU, PICU or mixed PICU, and 
NICU. Most respondents (88%) noted SGAs were the 
most common first-line treatment option, and a variety 
of different dosage regimens and dosage forms were 
used amongst the respondents. The most common 
first- and second-line agents used were quetiapine 
and risperidone. The PANDEM guidelines suggest that 
haloperidol or SGAs can be used for refractory delirium, 
but do not provide a specific recommendation of one 
agent over another. To our knowledge, 17 reports have 
evaluated the use of haloperidol, olanzapine, quetiap-
ine, or risperidone in a total of 481 children.23–39 While 
these reports provide some preliminary data, they are 
limited in that they were retrospective, did not assess 
consistent outcomes, and used different dosage regi-
mens. Most of the more recent studies have evaluated 
the use of risperidone or quetiapine, which may have 
been why these were the 2 most common agents 
used by respondents in our study.25,29,32–39 It should be 
noted that some respondents used non-antipsychotics 
as a first- or second-line therapy or adjunct agent for 
delirium, including melatonin, chloral hydrate, clonidine, 
or gabapentin. To date, no studies in critically ill children 
have explored the use of these agents to decrease 
delirium, and none of these agents are mentioned as 
treatment options in the PANDEM guidelines.9

Respondents were also asked a variety of questions 
regarding monitoring parameters for antipsychotics for 
children with delirium in their units. Only one-third of 
respondents had a section of their delirium protocol 
that provided recommendations for monitoring adverse 
events. The majority (88%) monitored EKGs in the set-
ting of antipsychotic therapy. The PANDEM guidelines 
recommend a baseline EKG and routine electrolyte 
and QTc monitoring.9 However, they do not provide 

any specific recommendations on the frequency of 
EKG monitoring or the threshold for discontinuing or 
adjusting antipsychotics, based on the QTc. Most re-
spondents (82%) did collect a baseline EKG, but there 
was considerable variability on the frequency of EKGs 
and electrolyte assessment after initiation of therapy. 
In addition, most indicated that they used a QTc thresh-
old of >500 msec. Other sources have recommended 
that antipsychotics be discontinued or decreased in 
patients with a QTc >450 msec or a 25% increase from 
baseline.10 However, it may be difficult to make definitive 
recommendations for all pediatric patients, and thus 
consideration of risk factors and other concomitant 
medications should be considered.

In addition to considerations for QTc monitoring, 
one-third of respondents monitor for hypertriglyc-
eridemia. These findings are similar to that of Aljabari 
and colleagues11 who noted only 10% of respondents 
assessed triglycerides in patients receiving antipsy-
chotics. It should be noted that the PANDEM guidelines 
do not provide recommendations for other adverse 
events associated with antipsychotics, including hy-
pertriglyceridemia or hyperprolactinemia. However, 
it is well established that SGAs are associated with 
cardiometabolic toxicities after a treatment duration 
greater than 4 weeks.10 A systematic review evaluat-
ing haloperidol and SGAs for delirium in critically ill 
children noted that the duration of antipsychotics 
ranged from 2 to 151 days.10 Considering the possibil-
ity of these cardiometabolic effects in children with 
antipsychotics, the American Psychiatric Association, 
American Association of Clinical Endocrinologists, and 
North American Association for the Study of Obesity 
recommended a fasting lipid panel, blood pressure, 
and plasma glucose test every 3 months after initia-
tion of therapy.40 We also noted 6% of respondents 
monitored for hyperprolactinemia. This adverse event 
has also been reported with antipsychotics, but there 
remain limited recommendations on the frequency of 
hyperprolactinemia in hospitalized children.10

This study had several limitations. First, the study in-
cluded a small sample size. However, despite the small 
sample size, the survey included respondents from a 
mixture of units across the United States, including dif-
ferent bed sizes and geographic locations. In addition 
to this, our study is also unique in that it reports on a 
description of practices in the NICU and CICU. Second, 
our survey was disseminated before the publication 
of the 2022 PANDEM guidelines. Therefore, it is likely 
that some of the respondents would have implemented 
some of the recommended practices used in the 
guidelines for delirium. Third, psychometric data for the 
survey are limited, so there could have been confusion 
by some respondents with completing the question-
naire. However, face validity for our questionnaire was 
established by practicing pediatric pharmacists before 
the survey was disseminated.
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Conclusion and Future Directions
This study found that a minority of respondents 

have a standardized delirium protocol for screening, 
prevention, and treatment in critically ill children. The 
majority (73%) use delirium screening and a number of 
non-pharmacologic prevention strategies. The minority 
of respondents (40%) use melatonin for prevention of 
delirium. For delirium treatment, most use antipsychot-
ics, with quetiapine and risperidone among the most 
common agents. Variations were noted in monitoring 
practices for QTc prolongation, dyslipidemia, and hy-
perprolactinemia.

Until future studies are conducted that focus on de-
lirium prevention and treatment in critically ill children, 
these findings may be used by pediatric clinical pharma-
cists to identify opportunities for quality improvement 
initiatives in their institutions. Pediatric clinical pharma-
cists should work with interprofessional teams in the 
NICU, PICU, and CICU to develop delirium prevention 
and treatment protocols. In addition, our findings indi-
cate variability in the first-line antipsychotic for delirium. 
The results of our study can serve as a foundation for 
multicenter research through the PPA PBRN to explore 
the efficacy and safety of pharmacologic for critically ill 
children with delirium.
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