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Abstract: When youth in the emergency department become acutely ag-
itated, it can be dangerous and distressing to patients, families, and clinicians.
Timely, effective, and patient-centered management is key to reducing the
potential for patient and staff injury while preserving patient dignity. We re-
view the definition of agitation and pharmacologic management for youth
with acute agitation, including common classes of medications, indications
for use, and adverse effects. We also discuss the need to integrate the use
of medications into a comprehensive strategy for agitation management that
begins with proactive prevention of aggressive behavior, creation of a ther-
apeutic treatment environment, and verbal de-escalation strategies.
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TARGET AUDIENCE
This CME activity is intended for health care clinicians who

care for youth at risk for agitation, such as youth with mental
health conditions, substance use, developmental delay, or autism
spectrum disorder. The target audience includes emergency med-
icine physicians, pediatricians, psychiatrists, physician assistants,
and nurse practitioners.

LEARNING OBJECTIVES
After completion of this article, the reader should be better able to:

1. Identify and differentiate mild, moderate, and severe agitation
in youth.

2. Describe considerations in the choice of medication for the
management of agitation in youth, including common and se-
vere medication adverse effects.

3. Explain how medications fit into a comprehensive strategy for
the management of agitation in youth in the emergency department.

A cute agitation of youth in the emergency department (ED) can
be dangerous and distressing to patients, families, and clini-

cians.1 Emergency department visits for mental health conditions
among children are rising in the United States, with the use of
pharmacologic restraint increasing more than 3-fold from 2009

to 2019.2,3 Among children seen in the ED for a mental health con-
dition, 2% to 12% require intramuscular (IM) medication for agi-
tation management and 5% to 10% require physical restraints.3,4

Agitation is a frequent cause of injuries to patients and medical
staff, with at least 30 reported pediatric deaths in the United States
because of restraint-related incidents.5,6 Agitation care must be pro-
active, timely, effective, and patient centered to ensure safety and
preserve patient dignity. Here, we review the pharmacologic man-
agement of agitation in youth in the ED and discuss the role of
medications as part of a comprehensive strategy for agitation
management.

INITIAL ASSESSMENT AND MANAGEMENT OF
THE CHILD OR ADOLESCENT WITH AGITATION

The first step to the management of agitation in the ED is to
ensure the safety of the patient and staff. Patient belongings should
be removed, and when safe to do so, the patient should be changed
into a gown to ensure that there are no items or substances on the
patient that might cause harm to the patient or staff. The patient
should be placed in a specialized safe room if available. If the pa-
tient is placed in a standard ED room, potentially dangerous items
should be removed. A facility-specific checklist may assist in en-
suring the removal of items, such as the contents of sharps con-
tainers, oxygen tanks, poles used to hang intravenous fluids,
trash cans, glove boxes, and chairs. The appropriate level of obser-
vation of the patient should be initiated, including one-to-one
nursing or security if needed. If available, a behavioral rapid re-
sponse team may be activated. A behavioral rapid response is an
emerging strategy to ensure that all relevant staff members arrive
to the bedside of a patient with acute agitation in a coordinated
and timely fashion.7

Next, the clinician should perform a focused history and
physical examination to assess the etiology of the patient's agita-
tion and identify underlying medical conditions that could be
life-threatening. Although patients who are acutely agitated may
not be able to cooperate with portions of the physical examination,
the use of de-escalation strategies may enhance cooperation.1 If
the clinician is unable to perform a comprehensive physical exam-
ination initially, a more thorough examination should be pursued
as soon as agitation improves.

Several potential etiologies for acute agitation deserve con-
sideration. First, agitation may be due to delirium, which is char-
acterized by waxing and waning mental status associated with
an underlying medical problem, such as a metabolic, neurologic,
traumatic, hypoxic, or infectious condition. Second, agitation
may be due to substance intoxication, poisoning, or withdrawal.
In particular, opioid withdrawal and ethanol intoxication andwith-
drawal must be considered. Additional classes of drugs that may
cause agitation include sympathomimetics, hallucinogens, immu-
nomodulatory drugs, antiepileptics, and anticholinergics. For pa-
tients with prescribed psychotropic medications, serotonin
syndrome and neuroleptic malignant syndrome should also be
considered as they may be life-threatening. Drug-related agitation
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may be suspected by history, because of the presence of a specific
toxidrome, or based on laboratory testing, such as a positive urine
toxicology panel or serum ethanol level. Third, acute psychiatric
presentations of psychosis or bipolar disorder may result in acute
agitation. Fourth, conditions that cause pain may lead to agitation,
particularly among patients with communication disorders, intel-
lectual disability, developmental delay, or autism spectrum disor-
der. For these patients, the clinician should carefully assess for
potential causes of pain, such as acute otitis media, dental abscess,
urinary tract infection, or constipation.

In tandemwith the assessment of the etiology of agitation, an
accurate determination of the severity of agitation is necessary to
guide management. Mild agitation includes behaviors such as
fidgeting, pulling at clothes or hair, hand writing, nail biting, dif-
ficulty sitting still, and irritability. Moderate agitation involves
raising the voice or yelling, making threatening statements, pac-
ing, rocking, throwing small objects without aiming at others,
lightly scratching without breaking skin, hitting lightly, or brief
head banging. Severe agitation is defined by behaviors that place
the patient or others at imminent risk of harm. This includes attempts
to assault others, moving or throwing large objects, destroying prop-
erty, strangulation attempts, attempts to cut or deep scratching of skin,
or forceful or prolonged head banging.

All levels of agitation share several management strategies.
Verbal de-escalation techniques should be attempted first and
can be an effective means of achieving quick resolution of agita-
tion (Table 1). The clinician should respect the patient's personal
space and maintain a calm demeanor, facial expression, and pos-
ture. Stimulation should be minimized by dimming lights, reduc-
ing noise, and minimizing staff when safe to do so. It is essential
for the clinician to consider a child's developmental level and pre-
ferred means of communication. Instructions should be given 1
step at a time, allowing the patient adequate time to process the in-
formation and respond. The patient should be offered choices (eg,
“Would you prefer that I take your temperature first or measure
your heart rate first?”), and cooperation should be positively
rewarded. Children with autism spectrum disorder may particu-
larly benefit from soothing sensory items and visuals for commu-
nication, such as storyboards that visually depict upcoming tasks.
It is always best to ask the parent or guardian what works best for
their child. If the patient has an existing scheduled home medica-
tion that can target the presenting behavior, the clinician may con-
sider administering it earlier than scheduled. Multidisciplinary
collaboration with child life, social work, and/or psychiatry may
be helpful to ensure a complete evaluation that addresses the
patient's individual needs.

PHARMACOLOGIC TREATMENT OF ACUTE
AGITATION IN CHILDREN AND ADOLESCENTS

Pharmacologic treatment is indicated to treat moderate or se-
vere agitation when verbal de-escalation techniques fail or when
needed to promote safety. Few rigorously designed studies have
assessed the effectiveness and safety of medications for acute ag-
itation in children. The current body of evidence includes one ran-
domized controlled trial and a handful of observational studies
conducted in the ED, prehospital setting, and inpatient psychiatric
units. Current practice is based on these studies in combination
with clinical experience, extrapolation from the adult literature,
and the consensus of experts.1,8 Notable references include Project
BETA (Best Practices for the Evaluation and Treatment of Agitation)
consensus guidelines by child and adolescent psychiatrists and the
AmericanAcademyof Pediatrics Clinical Report on themanagement
of children and adolescents with psychiatric emergencies.1,9

Several medication classes are available for treatment of ag-
itation in youth, including antihistamines, benzodiazepines, and
antipsychotics (Table 2).10,11 The primary consideration when
choosing a medication should be the etiology and severity of the
patient's agitation. Additional considerations may include prior
successful response to a particular medication, interaction with
medications received at home or in the ED, pharmacologic prop-
erties of the medication such as its onset and duration of action,
availability of particular routes of administration (such as an orally
dissolving formulation), and patient or family preference.

ANTIHISTAMINES
Diphenhydramine works by competing with histamine at

H1-1 receptors to provide antihistamine effects. A double-blind,
placebo-controlled trial of 21 children aged 5 to 13 years hospital-
ized in an inpatient psychiatric unit compared oral and IM diphen-
hydramine with oral and IM placebo. Patient behavior, as
measured on 2 standardized scales, did not differ between diphen-
hydramine and placebo groups. The IM route was more effective
than the oral route, regardless of whether active drug or placebo
was given.12 Despite limited available evidence for its efficacy, di-
phenhydramine is widely used in practice; for instance, in a retro-
spective study of psychotropic pro re nata (PRN) medications in
an inpatient adolescent psychiatric unit, diphenhydramine was
the most commonly prescribed medication.8 Diphenhydramine
should be avoided when delirium is the etiology of agitation, as
it may cause increased confusion. It is often considered for younger
children because of its favorable safety profile with few adverse ef-
fects. Clinicians who do not commonly prescribe psychotropic

TABLE 1. Verbal De-escalation Techniques for Youth With Acute Agitation

De-escalation Technique Example

Respect personal space 2-arm length distance
Body language Calm demeanor, facial expression, posture
Minimize stimulation Dim lights, reduce noise, minimize staff
Simple instructions Single step, with adequate time to respond
Ask patient what helps “What helps you at times like this?”
Active listening “Tell me if I have this right,” “What I heard is…”
Build empathy “What you are experiencing is difficult”
Set expectations and consequences “If you are having a hard time staying safe or controlling your behavior, we will…”
Choices, redirection, distraction “What else could you do? Would (activity) help?”
Reward cooperation Snacks, crayons, toys, stickers
Soothing sensory tools Vibration tube, fidget toys, sunglasses, headphones, vibrating teether, chewy tubes, rainstick, pop tubes, bells
Enhance communication Visuals such as storyboards, demonstration, have caregiver give instructions
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medications may feel more comfortable with its use, given its other
indications, such as treatment of allergic reactions. Adverse effects
may include paradoxical reactions or disinhibition. If multiple doses
are administered in a short time frame, an anticholinergic toxidrome
could result, consisting of hallucinations, confusion, flushing, dry
mouth, diminished bowel sounds, tachycardia, dilated pupils, and
urinary retention.

BENZODIAZEPINES

Benzodiazepines are a class of medications used to treat
moderate or severe agitation that work through enhancement of
γ-aminobutyric acid transmission. Benzodiazepines used for the
management of agitation include lorazepam, midazolam, and di-
azepam. They are the preferred class of medications for agitation
because of substance intoxication (except for alcohol intoxication,
due to the increased risk of respiratory depression), substance
withdrawal, catatonia, and severe anxiety. For agitation due to de-
lirium, benzodiazepines should generally be avoided as they may
cause increased confusion.1 Benzodiazepines may occasionally
cause paradoxical agitation or disinhibition. In a retrospective
study of youth younger than 20 years treated for agitation at a sin-
gle pediatric ED, only 2 of 85 youth (2%) who received lorazepam
had a paradoxical reaction, with 1 requiring additional medication
as treatment.13 Patients who receive benzodiazepines should also
be monitored for respiratory depression or hypotension.

ANTIPSYCHOTIC MEDICATIONS

Antipsychotic medications, also known as neuroleptics, are
used to treat severe agitation. There are 2 major classes of antipsy-
chotic medications: first-generation antipsychotics (also known as
typical antipsychotics), first available in the 1950s, and second-
generation antipsychotics (also known as atypical antipsychotics),
introduced in the 1990s. First-generation antipsychotics have
strong postsynaptic blockade of dopamine D2 receptors in the
brain. Drug activity in the mesolimbocortical system is thought
to explain the antipsychotic activity of these medications, whereas
neurological adverse effects, such as extrapyramidal symptoms
(EPSs), result from activity in the nigrostriatal system. Relative
to second-generation antipsychotics, most first-generation antipsy-
chotics have stronger D2 receptor affinity, which leads to increased
risk of EPSs. In contrast, most second-generation antipsychotics
(besides risperidone) have lower D2 receptor affinity, can be partial
agonists at dopamine receptors, and have serotonin 5HT2 receptor–
binding properties.14 Because they do not rely on dopamine recep-
tors as their sole mechanism of action, the risk of EPS is lower.

Clinicians should be aware of several potential adverse effects
of antipsychotic medications. One of the most common extrapyra-
midal symptoms is an acute dystonic reaction, which consists of in-
voluntary, slow, sustained contractions of muscle groups, resulting
in twisting, repetitive movements, and abnormal posturing. Types
of dystonic reactions include rigid contraction of back muscles with
arching (opisthotonos), neck extension (retrocollis), torticollis,
sustained eye deviation (oculogyric crisis), tongue protrusions that
can lead to choking, and rarely laryngeal or pharyngeal spasms that

TABLE 2. Medications Commonly Used for Treatment of Acute Agitation in Youth

Medication
Route and
Initial Dose

Onset of
Action

Peak
Effect

Duration
of Action

Maximum Daily
Dose* Adverse Effects Additional Notes

Diphenhydramine PO/IM: 1 mg/
kg/dose

Max: 50 mg/
dose

PO: 1 h
IM:

5–15 min

PO: 2–4 h
IM: 2 h

4–6 h Child:
50–100 mg

Adolescent:
100–200 mg

Paradoxical reactions,
disinhibition,
anticholinergic
effects

Avoid in delirium.
Coadministered
along with
haloperidol to
prevent EPS.

Lorazepam PO/IM/IV:
0.05–0.1 mg/
kg/dose

Max: 2 mg/
dose

PO:
20–30 min
IM/IV:

15–30 min

PO: 2 h
IM: 2 h
IV:

15–30 min

6–8 h Child:
4 mg

Adolescent:
6 mg

Paradoxical reactions,
disinhibition,
respiratory
depression

Preferred for agitation
due to intoxication.
Do not give IM
olanzapine within
1 h of IM/IV
benzodiazepine.

Haloperidol PO/IM:
0.05–0.1 mg/
kg/dose

Child: 2 mg/dose
Adolescent:
5 mg/dose

PO: 1 h
IM:

15–30 min

PO: 2–3 h
IM: 20 min

3–8 h Child:
5 mg/d

Adolescent:
15 mg/d

QTc prolongation,
EPS risk, NMS,
hypotension

Coadminister with
diphenhydramine to
prevent EPS.

Chlorpromazine PO/IM: 0.55 mg/
kg/dose

Max: 50 mg/
dose

PO:
30–60 min
IM: 15 min

PO:
30–60 min
IM: 15 min

4–6 h Child:
75–100 mg/d

Adolescent:
200 mg/d

QTc prolongation,
EPS, NMS,
hypotension

Olanzapine PO/IM: 0.1 mg/
kg/dose

Child: 2.5 mg/
dose

Adolescent: 5 mg/
dose

PO:
20–30 min
IM: 15 min

PO: 5–6 h
IM:

15–45 min

24 h 10–20 mg/d EPS, NMS,
hypotension,
anticholinergic
effects

Do not give IM
olanzapine within
1 h of IM/IV
benzodiazepine.

*Maximum total daily doses may differ in patients with prior exposure to the medication.

NMS indicates neuroleptic malignant syndrome; PO, by mouth; IV, intravenous.
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can be fatal. Although some dystonic reactions occur within hours
of medication administration, most dystonic reactions occur within
a few days of initiation of a standing antipsychotic medication reg-
imen. They may be treated with diphenhydramine or benztropine.
Another common extrapyramidal symptom is akathisia, which is
a subjective feeling of inner restlessness manifested by a need to
be in constant movement. Stopping the offending antipsychotic
agent, lowing the dose, or treating with propranolol or benztropine
may be beneficial.15

In addition, antipsychotics may cause cardiovascular adverse
effects, such as QTc prolongation and orthostatic hypotension. Al-
though rare, QTc prolongation has been associated with ventricu-
lar arrhythmias (torsade de pointes), which in turn may progress to
ventricular fibrillation and can be fatal. Thus, it is important to ob-
tain a cardiac history before administration, and the potential for
interaction with home medications and other medications given
in the ED must be carefully considered. When multiple doses of
antipsychotic medications are administered, the clinician may con-
sider ordering an electrocardiogram to monitor the QTc interval.
Although orthostatic hypotension has been described as an adverse
effect of antipsychotic medications, it is typically self-limited with-
out requiring intervention.

A rare but potentially fatal adverse reaction of antipsychotics
is neuroleptic malignant syndrome, which is characterized by fever,
altered mental status, severe muscle rigidity, and autonomic dys-
function. Laboratory analysis may demonstrate elevated levels of
creatine phosphokinase. Early detection and treatment can be life-
saving. Treatment includes cessation of the causative agent, sup-
portive care such as correction of fluid and electrolyte imbalances,
and the addition of bromocriptine or dantrolene for severe cases.16

FIRST-GENERATION
ANTIPSYCHOTIC MEDICATIONS

Haloperidol is a first-generation antipsychotic used for se-
vere agitation. It is a potent D2 receptor antagonist with minimal
anticholinergic and autonomic effects. It is often administered in
combination with lorazepam for patients with severe agitation. In-
tramuscular administration is recommended, as intravenous ad-
ministration may be associated with an increased risk of QTc
prolongation and torsades de pointes.17 To prevent extrapyramidal
reactions, coadministration with diphenhydramine or benztropine
may also be considered. Haloperidol is a preferred agent for the
treatment of alcohol intoxication.1

Chlorpromazine is a first-generation antipsychotic medica-
tion with a long history of use in the treatment of agitation. In a
retrospective study of children and adolescents admitted to a resi-
dential treatment program in Canada, chlorpromazine was the
most frequently used PRN medication for aggressive behavior
(with 665 administrations, representing 40% of all PRN medica-
tions used) with no reported adverse effects other than drowsiness,
including no cases of extrapyramidal adverse effects.18

Droperidol is a first-generation antipsychotic medication used
to treat agitation that belongs to the same subclass of antipsychotics
as haloperidol. In 2007, the Food and DrugAdministration placed a
black box warning on droperidol related to its potential for QTc
prolongation and case reports of torsades de pointes. Subsequent
reviews of the data suggest that this warning based on a very lim-
ited number of adverse events, mostly involving doses of droperidol
much higher than those typically used to treat agitation in the
United States.19 Droperidol has been widely used for agitation
management in adults with few adverse effects reported in practice,
including in a study of 12,000 adults with no occurrence of dys-
rhythmias.20 Recent studies have demonstrated reasonable safety
and effectiveness in children and adolescents. For instance, a

prospective observational study of droperidol for prehospital
acute behavioral disturbance in children demonstrated a median
time to sedation of 14 minutes and 8 cases (8%) of adverse events
among 102 administrations: 5 with hypotension (1 of which required
treatment with intravenous fluids), 2 dystonic reactions, and 1 with
respiratory depression.21

SECOND-GENERATION
ANTIPSYCHOTIC MEDICATIONS

Olanzapine is a second-generation antipsychotic that is avail-
able in an orally dissolving tablet, in addition to an IM formulation
and standard tablet. Several studies have supported its effective-
ness in the treatment of agitation among youth. In a retrospective
study of 338 children and adolescents admitted to a residential
treatment program in Canada, olanzapine was more likely than
lorazepam or chlorpromazine to produce adequate sedation within
30 minutes.18 Among 166 children and adolescents who received
olanzapine for agitation in a pediatric ED, most were adequately
sedated, with 17% requiring another sedative within 1 hour.22

Olanzapine seems to have less of a QTc prolonging effect than
other commonly used antipsychotic medications.23 Based on cur-
rent effectiveness and safety data, along with the availability of
multiple formulations (such as the orally dissolving tablet),
olanzapine is the favored antipsychotic of the authors of this re-
view for the management of severe agitation in youth. Because
of case reports of cardiorespiratory suppression, olanzapine should
not be given parenterally within 1 hour of a parenteral benzodiazepine.24

Ziprasidone is a second-generation antipsychotic medication
that may be used to treat severe agitation. In a retrospective study
of 100 youth in an inpatient psychiatric unit who received either
IM ziprasidone or IM olanzapine, no differences were found in
medication efficacy, the number of patients who required re-
straints, or duration of restraint use. However, the mean number
of doses of emergency medication received for acute agitation or
aggression during the hospitalization was significantly higher in
the ziprasidone group.25 In a retrospective case-control study of
52 adolescents in a psychiatric EDwho received either IM ziprasidone
or IM haloperidol/lorazepam, no differences were found between the 2
groups in the duration of restraint use or the need for additional
medication within 60 minutes.26

PHYSICAL RESTRAINTS
Because of their restrictive nature, physical restraints are used

only as a measure of last resort when needed to ensure the safety of
the patient or staff. Physical restraints includemanual holding of the
patient or the use of devices, such as wrist or ankle straps. In a sur-
vey conducted to study restraint practices, most emergency med-
icine clinicians reported that 5% or fewer youth undergoing
emergency psychiatric evaluation at their institution receive phys-
ical restraints.27 In support of this estimate, a retrospective study
of physical restraint use in a pediatric ED demonstrated a 6.8%
frequency of physical restraint use among children undergoing
emergency psychiatric evaluation.4 The preferred position for
physical restraint is supinewithout pressure placed on the patient's
head or neck.27 Frequent reassessments should be performed to
monitor the patient's alertness, respiratory status, circulation,
and level of agitation. Changes in position may aid in preventing
rhabdomyolysis, pressures sores, and paresthesias. Physical re-
straints should be removed as soon as it is safe to do so. Clinicians
should familiarize themselves with regulatory requirements asso-
ciated with the application of physical restraints.27
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CARE AFTER AN EPISODE OF AGITATION

After medication is administered for agitation, monitoring
for potential adverse effects should be initiated, including observa-
tion of the patient's level of alertness, respiratory status, and blood
pressure. Before administering a second dose of medication, the
clinician must allow sufficient time for the initial medication to
take effect, to avoid dose stacking, oversedation, and increased
risk of other adverse medication effects. It is important to remem-
ber to continue to use verbal de-escalation techniques throughout
the agitation episodes. Most youth with agitation in the ED setting
do not require a second dose of medication. In a retrospective
study of 128 youth who presented to a pediatric EDwith agitation
who received a benzodiazepine or antipsychotic, 13% received 2
doses of medication and 5% received 3 or more doses.13 Gener-
ally, a second dose of the same medication is preferable to adding
multiple different medications to avoid drug interaction adverse
effects. If multiple doses of antipsychotics are administered, the
clinician may consider obtaining an electrocardiogram to monitor
the QTc interval.

To facilitate treatment of subsequent episodes of agitation, a
medication contingency plan should be developed that includes
the frequencies and maximum total daily dose for each medica-
tion. Triggers for agitation and successful de-escalation strategies
should be recorded and communicated between team members
during care transitions through handoff tools or a longitudinal care
plan. Figure 1 provides a suggested algorithm to guide compre-
hensive care for youth with agitation in the ED.

CONCLUSIONS
In summary, a comprehensive strategy is required to address

agitation among youth in the ED. Priorities for care include the es-
tablishment of safety, assessment of the etiology and severity of
agitation, utilization of effective verbal de-escalation techniques,
selection of medication, and monitoring after an episode of agita-
tion. As there is currently limited available evidence to guide man-
agement, further research is needed to rigorously compare the
effectiveness and safety of medications for agitation in children.

FIGURE 1. Algorithm for comprehensive care of agitation in youth in the ED. ECG, electrocardiogram; PO, per os; ODT, orally dissolving tablet.
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