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Overview & Epidemiology
Violence and aggression are often used interchangeably, with subtle distinctions
differentiating the two. Aggression is an umbrella term that encompasses violence and
is defined as actions that lead to harm towards self, others, or objects, while violence is
defined as actions that lead to harm, specifically toward other individuals (Newman,
2012). Aggression, according to the 3-factor approach initially detailed by investigators
from the New York State Hospital system, is categorized into three types of assault:
impulsive, predatory/organized, and psychotic. Impulsive aggression was the most
common type at 54%, with predatory/organized type (29%) and psychotic type (17%)
trailing behind (Quanbeck CD, 2007; Meyer et al., 2016). This episode aims to explore
the management of agitation, aggression, and violence in the inpatient setting.

Schizophrenia and Comorbid Substance Use
A wide array of evidence has historically supported the uncontroversial correlation
between violence and mental health disorders, particularly schizophrenia and substance
use. A random community sample of 10,000 people reported that in a 12-month span,
self-reported violence increased by up to fivefold in patients with schizophrenia
compared to their counterparts with no schizophrenia. Furthermore, violence rates
increased in individuals with a diagnosis of alcohol use and drug use compared to those
with no diagnosis. Violence rates for the former increased by up to 12 times while rates
for the latter increased up to 16 times (Maden, 2004). Further research into
pharmacological treatments for violence and aggression has proven difficult. Due to the
nature of a violent individual, he or she is less likely to commit and remain in the study
or consent for treatment (Fazel et al., 2014).

Multiple studies have reproduced the association between schizophrenia and increased
risk of violence (Fazel et al., 2009; Iozzino, 2015) especially in those having a first
episode and those with co-morbid substance use. In the early 1990’s, Swanson
published a revolutionary epidemiological study showing a 6.3% difference (8.4% in
schizophrenia vs 2.1% in control group) in one year prevalence of violent behavior
(Swanson, 1994). Studies since have exhibited similar findings. Meta-analysis of 35
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studies involving 23,972 inpatients from acute psychiatric wards showed that 17% of
patients would perpetrate a violent act during their inpatient stay (Iozzino, 2015). This
study further reported that higher inpatient violence rates were seen with patient
characteristics of male gender, involuntary hospitalization, and substance use.

Comorbid severe mental health illness with substance use disorders have a synergistic
effect on violence risk. A systematic review of 20 studies comprised of 18,423
individuals with schizophrenia and other psychotic disorders yielded a prevalence rate
of 8.9 (5.4-14.7) in psychosis with comorbid substance use and a prevalence rate of 2.1
(1.7-2.7) in psychosis without the comorbidity (Fazel et al., 2009). Surprisingly, the risk
of violence in those with psychosis with substance use comorbidity were comparable to
those with substance use disorder without psychosis, suggesting that substance use
and psychotic symptoms are independent risk factors for violence.

Of note, other factors for violence risk consist of past and present experiences. A history
of childhood trauma and neglect, growing up around antisocial behavior, binge drinking,
and stressing excessively were associated with increased violence risk (Van Dorn et al.,
2012).

Bipolar Disorder
While aggression is not a formal symptom according to DSM-5 criteria for bipolar
disorder, aggression is commonly seen in manic and mixed episodes of bipolar disorder.
A factor analysis showed that triggers for aggression were paranoia and irritability
(Cassidy et al., 1998a) with similar frequencies of aggression between the two subtypes
of bipolar disorder (Cassidy et al., 2000).

Lifetime prevalence of aggressive behaviors in bipolar disorder and schizophrenia are
comparable to one another. Several large scale epidemiological studies have been
conducted to examine the prevalence of bipolar disorder. A sample representing the
population of the United States collected by the National Comorbidity Survey (NCS)
between 1990 and 1992 found aggressive behavior in 12.2% of individuals with a
diagnosis of bipolar disorder (Corrigan & Watson, 2005). The NESARC study from
2001-2002 assessed the prevalence of aggressive behavior in 43,093 adults
representing the general U.S. population. It revealed a lifetime prevalence of aggressive
behavior in those with bipolar I and bipolar II to be 25.34% and 13.58%, compared to
0.66% in persons without a lifetime psychiatric disorder (Latalova, 2009).
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Like schizophrenia, the presence of comorbidities, specifically alcohol/substance use
disorder and personality disorders, increase the risk of violence in bipolar disorder. The
prevalence of aggressive behavior in pure bipolar disorder (without comorbidity) was
found to be 5.12% and 2.52%, compared to pure alcohol dependence and drug
dependence which was 7.22% and 11.32%, respectively (Pulay et al., 2008). Violence
risk was the highest in bipolar patients with comorbid substance use (adjusted odds
ratio, 19.9; 95% CI, 14.7-26.9), while bipolar patients had elevated risk for violence
regardless of comorbid substance use (adjusted odds ratio, 3.1; 95% CI, 2.6-3.8) (Fazel
et al., 2010a).

Pathophysiology of Aggression
Historically, confinement was the primary intervention for aggressive behaviors in
psychopaths, rather than using pharmacologic therapies. Currently, pharmacologic
therapeutic interventions are being used ranging from D2 antagonism to clozapine.
Studies have examined epigenetics, environmental factors, and also the interaction
between the two, as possible pathways that contribute to the development of
psychopathic personality traits. A meta-analysis of 20 male cohorts investigated the
interaction between childhood adversity with the regulation of monoamine oxidase, type
A (MAOA). The study showed that childhood adversity or maltreatment correlated with
decreased transcription efficiency of MAOA. The attenuated levels of MAOA lead to
diminished norepinephrine and serotonin availability, ultimately leading to the
development of antisocial traits (Byrd & Manuck, 2014; Haller et al., 1998). Moreover,
another potential cause of serotonin hypofunction is due to the polymorphisms of
serotonin transporter genes with subsequent decreased levels of synaptic serotonin
(Pavlov et al., 2012). Of note, schizophrenic patients are genetically predisposed to
monoamine oxidase dysfunction (Hoptman, 2015).

Decreased gray matter in numerous paralimbic and limbic areas, namely the amygdala
and the ventromedial prefrontal cortex (VMPC), have been implicated as areas of
research for treatment in improving psychopathic tendencies (Cummings, 2015; Ermer
et al., 2012).
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The amygdala and its associated structures are well-known regulators of the fear and
anxiety response, while the VMPC processes provoke stimuli and determine a person’s
response. The amygdala and VMPC collectively function as a top-down inhibitory
system and have been hypothesized to underlie the impulsive aggression seen in
psychopaths (Cummings, 2015; Meyer et al., 2016). MRI studies have shown that
attenuated neural connectivity of the amygdala and the ventromedial prefrontal cortex
(VMPC) via the uncinate gyrus was found in psychopaths (Contreras-Rodriguez et al.,
2014). Furthermore, the 3 distinct types of aggression may have common affected
neuroanatomical pathways. A lesion in the VMPC leads to impulsive aggressive
responses by failing to make appropriate risk/reward assessments that normally inhibit
aggressive responses (Meyer et al., 2016).
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Etiologies of Aggression
Derived from the California State Hospital Violence Assessment and Treatment
(Cal-VAT) guidelines (Stahl et al., 2014)

Psychotic aggression (Volavka & Citrome, 2011)

● Misunderstanding or misinterpreting external stimuli
● Positive symptoms of psychosis

○ Paranoid delusions
○ Command Hallucinations
○ Grandiosity

● Autonomic Arousal

Impulsive aggression (Volavka & Citrome, 2011)

● Hyperreactivity to stimuli
● Emotional hypersensitivity
● Exaggerated threat perception
● No planning or organization
● Autonomic arousal

Predatory aggression (Hare & Neumann, 2008)
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● Planned violence
● Goal-directed
● Lack of remorse
● Autonomic arousal absent

Physical conditions contributing to violence risk (Hankin et al., 2011)

● Psychomotor agitation
● Akathisia
● Pain or physical discomfort
● Delirium
● Intoxication or withdrawal
● Complex partial seizures
● Sleep issues

Abnormal laboratory results that may contribute to violence risk (Joshi et al.,
2012)

● Plasma glucose
● Plasma calcium
● WBC count to rule out sepsis
● Infectious disease
● Hyponatremia or hypernatremia
● Oxygen desaturation
● Serum ammonia
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● Thyroid status
● Sedimentation rate if history of inflammatory disease

Antipsychotics Overview

Dopamine Antagonists and Atypical Antipsychotics

Positive psychotic symptoms such as hallucinations and delusions generally prompt
patients to behave in ways that may lead to aggression and, at worst, criminal offenses,
while negative symptoms affect psychosocial and environmental processing. Mainstay
treatment for these positive symptoms has been dopamine D2 receptor antagonism in
the mesolimbic tract, whereas treatment for negative symptoms has been shown to be
more effectively treated with dopamine partial agonist antipsychotics acting on the
mesocortical pathway (Veerman et al., 2017; Stahl, 2017). The dopamine D2 receptor
antagonist antipsychotics deploy a shared fundamental mechanism of action: inducing
the depolarization blockade of the dopamine neurons in the mesolimbic dopamine
pathway (Grace, 1992).

Atypical antipsychotics have decreased binding to dopamine D2 receptors while having
increased affinities for norepinephrine(α1 and α2) and serotonin (5-hydroxytryptamine1A,

2A, 2C, 3, 6, 7) receptors (Miyamoto et al., 2005) among other receptors. While clozapine and
olanzapine are firmly established as effective interventions for acute agitation in
schizophrenic patients, short acting IM second-generation antipsychotics such as
ziprasidone, olanzapine, and aripiprazole, yielded effect sizes comparable to those of
haloperidol and lorazepam (Citrome, 2007). Atypical antipsychotics are generally more
favorable due to their decreased tendencies to cause dystonia and Parkinsonism. Of
note, clozapine’s mechanism of action is unique, as its antipsychotic effects are more
likely due to glutamate modulation rather than its effects on the mesolimbic tract
(Cummings et al., 2019).
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Antipsychotic Trials

An appropriate antipsychotic trial in duration and dosage was deemed to be a trial of at
least 6 weeks and a 600 mg minimum equivalent of chlorpromazine. Four weeks was
deemed sufficient for long-acting injectables (Cummings et al., 2019). Medications must
be titrated until the patient responds clinically or develops intolerance to medications.
High dosages or plasma concentrations of medication are not sufficient reasons for
terminating treatments during trials. If a violent schizophrenic patient does not respond
clinically to moderate doses of D2 antagonists, tolerates medications without
extrapyramidal side effects (EPS) or akathisia, or refuse/fails a clozapine trial, these
patients may be candidates for high plasma-level antipsychotic therapy (Meyer, 2014).
A minority of schizophrenic patients display immense tolerance for D2 antagonism
without developing EPS or akathisia.

Consequences of Antipsychotic Nonadherence

A modifiable risk factor for violent behavior in psychotic patients is antipsychotic
nonadherence. Rates of non-adherence for schizophrenic patients were reported to be
from 40% to 50%, while all hospitalizations due to non-adherence were reported to be
50% to 55% (Mohr & Volavka, 2012). A prospective observational study with a 3-year
follow-up, showed that antipsychotic non-adherence in psychotic patients led to higher
number of rehospitalizations, placing financial burdens on institutions and requiring
more staff for patient care. In particular, these patients exhibited behavioral dysfunction
by using substances at an increased rate in the following two years, being 2.2 times
more likely to be arrested (OR = 2.22 [1.53-3.24]) and having 1.8 times more likely
chance of falling victim to criminal offenses (OR = 1.82, [1.42-2.34])(Ascher-Svanum et
al., 2006). Conversely, psychiatric patients who were adherent to their antipsychotics
were found by a Swedish population study involving 82,647 individuals to exhibit a 45%
reduction in violent crimes (hazard ratio [HR] 0.55; 95% CI 0.47-0.64) compared to their
non-adherent counterparts (Fazel et al., 2014), suggesting that medication adherence is
crucial to behavioral regulation.
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Treatment Resistance and Pharmacokinetics of Antipsychotics

There are two principle routes for treatment failure with dopamine antagonists. The first
is treatment resistance, indicated by the patient’s inadequate response of reduction of
psychotic symptoms of 20% to 30% with two sufficient dopamine antagonist trials.
Treatment resistance predicts a subsequent, poor response to further antipsychotics
(Volavka, 2013; Cummings et al., 2019). The second route for treatment failure is due to
pharmacokinetics.

Generally, therapeutic D2 receptor blockade has been hypothesized to be around 80%.
Higher than the 80% receptor blockade is not helpful as the D2 receptor curves plateau
past this percentage. This means that at greater than 80% receptor blockade, higher
doses result in minimal increases in D2 receptor blockade and increase the risk for side
effects (Uchida et al., 2011). An example given by the study (Uchida et al., 2011)
showed that tripling the dosage of antipsychotic only increased the receptor blockade by
approximately 3% (80% to 83%). Of note, a study involving 28 antipsychotic-naive
schizophrenic patients showed that the optimal response occurs with 60% to 80% D2

blockade (Sanne Wulff et al., 2015).

Plasma antipsychotic levels, rather than dosage, is a more accurate measure when
investigating antipsychotic efficacy. Plasma levels are more reliable measures of
receptor occupancy than the administered dose (Urban & Cubala, 2017). Advantages to
measuring antipsychotic plasma concentrations include assessing metabolism,
determining optimal plasma concentrations, and investigating possible causes of
decompensation or worsening side effects (Dahl, 1986). Differences in clinical response
based on antipsychotic plasma concentrations and dose are due to various factors.

Copyright: David Puder, M.D., 2021, Please share this without changing any of the content.

https://pubmed.ncbi.nlm.nih.gov/23470603/
https://pubmed.ncbi.nlm.nih.gov/31060635/
https://pubmed.ncbi.nlm.nih.gov/21508857/
https://pubmed.ncbi.nlm.nih.gov/21508857/
https://academic.oup.com/schizophreniabulletin/article/41/5/1143/1920354
https://pubmed.ncbi.nlm.nih.gov/29432503/
https://pubmed.ncbi.nlm.nih.gov/2868820/


How to Manage Aggression with Psychopharmacology in an Inpatient
Setting
David Kim, Garrett Rossi M.D., Michael Cummings M.D., David Puder M.D.

These factors include adherence, absorption, distribution, catabolism, and elimination
(Fan & de Lannoy, 2013). This is the result of extensive first-pass metabolism by the
cytochrome P450 system, and the high affinity of antipsychotics for P-glycoprotein
(PGP), an efflux transporter (Meyer, 2007). Simultaneous use of antipsychotics and
other CYP450 inducers such as cigarette smoke, carbamazepine, rifampin, and
phenytoin, among others, can impact antipsychotic plasma levels. Higher doses may be
required for those using a CYP450 inducer concomitantly with an antipsychotic.
Switching to a medication that does not induce CYP enzymes such as lithium is one
strategy to avoid this problem (Meyer, 2007).

If a schizophrenic patient displays persistent violent behavior despite an adequate trial
of antipsychotic medication, a lack of EPS symptoms or akathisia, plasma antipsychotic
levels can play a crucial role in assessing the reason for persistent violence.
Schizophrenic patients with persistent violent behavior despite these measures should
be treated with clozapine and in the case of refusal or contraindications, olanzapine is
an alternative option (Meyer, 2014).

Treatment/Management of Agitation in an Inpatient
Setting

Overview

There are three phases to the treatment of agitation in an inpatient setting. The first
phase involves decreasing acute agitation and risk of violence to permit further
evaluation. The second phase is to treat the underlying etiology of agitation to stabilize
the patient enough to add adjunctive therapies such as rehabilitation or other
psychotherapeutic interventions. The third phase is to continue stabilization while
encouraging and promoting normative socialization. This episode aims to explore an
algorithm from the book, Management of Complex Treatment-resistant Psychotic
Disorders.

An acutely aggressive or violent patient can have vastly different presentations. The
provider should begin by assessing if the patient is capable of being interviewed, and
also formulating the underlying etiology of agitation (psychosis vs bipolar vs drugs vs
alcohol withdrawal vs delirium). The distinctive principle in treatment is being able to
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reconsider diagnostic formulations. If treatment is not yielding an adequate therapeutic
response, question the hypothesized etiology and reassess the patient.

Initial treatment for patients acutely agitated with risk of hurting self/others

Providers can use interventions classically used for acute psychomotor agitation:
fluphenazine 5 mg or haldol 5 mg, with lorazepam 1 mg, with hydroxyzine 25 mg IM.
Hydroxyzine is recommended over benztropine and diphenhydramine, as it is a 1st
generation antihistamine that readily passes the blood-brain barrier without causing
anticholinergic symptoms (impaired memory and cognition, dental caries, urinary
retention, etc.), and possible anticholinergic delirium. Rather than ordering a single high
dose of the medications, the prescription recommendation is to use lower doses at
higher frequencies to titrate plasma levels of medications to therapeutic levels without
relapse of symptoms. Medication administration should not exceed 6 doses in a 24 hour
period.

Treatment of the underlying disorder

Patients continuing to show persistent agitation should be treated for the underlying
cause of the acute agitation. Olanzapine is the initial treatment due to its anticholinergic,
dopamine antagonizing, and glutamate-modulating properties (at high plasma
concentrations), along with its known antipsychotic and mood stabilizing properties.
Olanzapine reaches peak plasma concentration after 6 to 9 hours. Of note, do not use
fluvoxamine and olanzapine as fluvoxamine inhibits the P450 1A2 system, increasing
risk for olanzapine toxicity.

If there is no therapeutic response, a trial of divalproex is recommended over lithium
due to divalproex’s wider therapeutic index. Lithium may be used over depakote if
patient has bipolar illness or if the patient is prone to bipolar diathesis. Lithium, with its
neurotrophic properties, can be helpful in treating acute agitation if the etiology of the
agitation is due to manic or depressive episodes.

Patients exhibiting symptoms of agitation, aggression, or violence should always be
assessed for lab abnormalities as the underlying etiology. Common lab values to check
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are plasma ammonia if the patient exhibits signs and symptoms of delirium (especially if
using divalproex), glucose, calcium, sodium, sed rate.

Patients with drug intoxication or withdrawal, specifically methamphetamines, require
antipsychotics, benzodiazepines, and at times divalproex until drugs wear off. Alcohol
withdrawal requires a cross tapering with a drug that will replace alcohol (e.g.,
lorazepam) to prevent delirium tremens, with benzodiazepines and magnesium sulfate
to decrease seizure risk and blood pressure control.

Delirium traditionally has “waxing and waning” levels of alertness and is a common
cause of agitation in the inpatient setting. Delirious patients present with alternating
agitation and stupor. The human body is known to have various compensatory
mechanisms to preserve the brain. As a result, the presence of delirium reflects a state
of the brain where the protective measures of the brain have failed. It has been
hypothesized that peripheral infections and inflammatory processes cause excessive
release of cytokines IL-6 and IL-8, damaging astrocytic glial cells. Dysfunction of
astrocytes causes impairment of the brain’s ability to wash out toxic molecules and
modulate CSF production, maintenance, and metabolism, ultimately leading to
suboptimal levels of arousal. Treatment of the underlying cause of delirium is
recommended when delirium is suspected to be the cause of acute agitation.

Persistent agitation despite attempting to treat underlying cause

At this point, reconsider diagnostic formulations, but also ask two questions: (1) is the
patient taking their medications?; and (2) does the patient have abnormal metabolism of
the drugs?

For ongoing psychomotor agitation, patients should be considered for sedation for acute
management using hydroxyzine, a first generation antihistamine, or clonazepam, a
benzodiazepine that increases GABAergic transduction signaling. Hydroxyzine can be
used as an anxiolytic and sedative and the recommended dose is 25 mg to 100 mg PO
or IM BID. Clonazepam is indicated if valproic acid or lithium is contraindicated.
Recommendation for the initial dose is 1 mg TID or QID with adjustments to 0.5 mg to 2
mg TID or QID. These medications are used only in the acute setting and should be
discontinued with resolution of symptoms or resistance to treatment.

If a patient is exhibiting symptoms refractory to hydroxyzine or clonazepam, consider
bipolar diathesis as a cause. If a patient is inclined for bipolar diathesis, augment with a
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stronger dopamine antagonist. With low suspicion for bipolar diathesis, consider
initiating an SSRI trial. SSRIs are indicated for persistent aggression or dementia
related aggression. SSRI’s exert effect by increasing serotonin bioavailability in the
limbic system, leading to decreased irritability and impulsivity. Recommendation is to
dose daily and if terminating medication to taper over two to four weeks to avoid
withdrawals. Contraindications include bipolar patients and autism spectrum disorder
due to the risk for increased irritability and aggression.

As sleep deprivation from disrupted or inefficient sleep can be a cause for agitation in
hypomanic and manic individuals; inducing sleep is an effective mode of treatment of
the underlying cause of agitation. A recommended dose in this setting is zolpidem 10
mg qhs. While effective, zolpidem has a relatively short half-life. In this circumstance,
eszopiclone, a benzodiazepine receptor agonist, should be initiated starting at 4 mg
qhs.
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Clozapine

Clozapine is viewed as the gold standard therapeutic intervention for violent patients
with schizophrenia (Cummings et al., 2019; Frogley et al., 2012; Topiwala & Fazel
2011). Clozapine is a dopamine (D4 > D2) and serotonin agonist, partial 5-H1TA, and a
muscarinic (M1-M5), histamine, and alpha-1 adrenergic antagonist (Haidary & Padhy,
2021).  Clozapine has also been hypothesized as having glutamate-modulating
properties, which may explain its superiority over other antipsychotics (Veerman et al.,
2014). The FDA approved maximum dose is 900 mg per day (Haidary & Padhy, 2021).
Clozapine does not usually exert its anti-aggressive effects until an estimated dose of
500 mg (Volavka, 2013). Indications for clozapine include patients with schizophrenia
who failed 2 or more antipsychotic trials of adequate dose and duration (Krakowski,
2006).

A review of the literature revealed evidence for the anti-aggression effects of clozapine
independent of its antipsychotic effects (Frogley et al., 2012; Meyer 2014). A
randomized, double-blind trial consisting of 157 schizophrenic individuals treated with
either clozapine, olanzapine, risperidone, or haloperidol, demonstrated that clozapine
had higher efficacy than risperidone and haloperidol, and similar efficacy to olanzapine
in the Positive and Negative Syndrome Scale (PANSS) (Volavka et al., 2002). A second
randomized, double-blind, parallel-group trial of 12 weeks involved 110 aggressive
patients with schizophrenia spectrum disorders treated with either clozapine,
olanzapine, or haloperidol. Clozapine exhibited higher efficacy than olanzapine and
haloperidol in two areas: reduction of physical aggression, determined by the Modified
Overt Aggression Scale (MOAS) physical aggression score, and overall aggression
reduction, determined by the MOAS total score. Olanzapine demonstrated greater
efficacy in relation to haloperidol. Confirming the established parameter that clozapine’s
anti-aggression effects are independent of its antipsychotic properties, this trial also
demonstrated that clozapine did not differ significantly from olanzapine or haloperidol in
reducing psychiatric symptoms based on the PANSS total score and the PANSS
subscales (Krakowski et al., 2006).

Clozapine, however, is not a definitive treatment for aggression. In one study, up to 50%
of patients did not respond to clozapine (Lieberman et al., 1994). Another study from the
UK found that patients responded to clozapine at rates from 50% to 60% (Citrome,
2013). Of note, clozapine’s therapeutic effects decline after 2.8 years of treatment in
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schizophrenic patients refractory to treatment (Cummings et al., 2019). When patients
do not respond to maximum plasma levels of clozapine with adjunctive D2 antagonism,
the next step is to offer valproic acid, SSRIs, and β-adrenergic antagonists (Goedhard
et al., 2006; Citrome and Volavka, 2011).

Olanzapine (Zyprexa)

Olanzapine is a well-known therapeutic agent for acute agitation. It’s a D2 antagonist
with low affinity for the receptors and also a 5HT2A receptor antagonist in the frontal
cortex (Thomas & Saadabadi, 2022). Olanzapine is relatively effective in treating
physical aggression compared to haloperidol in violent schizophrenic individuals and
has an odds ratio (OR - 1.3(1.2-1.4) for reduced violence. This odds ratio was
comparable to the odds ratio (OR - 1.3(1.2-1.4) comparing clozapine and olanzapine
(Krakowski et al., 2006). The OR for a double-blind trial consisting of 1445 individuals
with schizophrenia resulted in olanzapine having similar effects on anti-aggression with
other atypical antipsychotics, not including clozapine (Swanson et al., 2008a). However,
in an earlier study comparing olanzapine and risperidone in a 1-year trial, olanzapine
reduced violence risk significantly while risperidone failed to yield significant reduction of
violence risk (Swanson et al., 2004). Recommended initial doses of olanzapine are 10
mg PO to 20 mg PO. If a patient refuses or is intolerant of oral medications, a 10 mg IM
dose can be given (Stahl et al., 2014). Compared to the 50% to 60% response rate to
clozapine, the response rate to olanzapine of schizophrenic patients refractory to
treatment using Kane’s criteria was only 10% (Conley et al., 2003).
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Risperidone (Risperdal)

In open-label studies of risperidone for agitation in schizophrenic patients (Chengappa
et al., 2000, Bitter et al., 2005) and one double-blind study involving 139 randomized
patients (Czobor et al., 1995), risperidone was found to reduce agitation and hostility
compared to placebo. However, when compared to other antipsychotics, use of
risperidone did not yield significant results (Swanson et al., 2008a). A unique indication
for risperidone is failure of treatment response to olanzapine 20 mg BID for acute
agitation. If the patient fails to respond by the end of one week with olanzapine,
clinicians should add risperidone 2 mg QHS, increasing dose by 2 mg every other day
to a target dose of 6 mg QHS (Cummings & Stahl, 2021).

Valproic acid (divalproex) & Lithium

Both lithium and valproic acid, which are commonly used as mood-stabilizing agents in
bipolar disorder, can be used as adjunctive treatment for aggression. They both act as
agents to minimize limbic activity at the amygdala (Citrome & Volavka, 2011; Correll et
al., 2017). Both should be loaded with the goal of achieving a high but safe plasma
concentration and continued at this level for no more than 8 weeks (Cummings & Stahl,
2021).

VPA is a possible next step in the management of patients displaying impulsive
aggression who did not respond clinically to maximum plasma concentrations of
clozapine with adjunct D2 antagonism (Goedhard et al., 2006; Citrome and Volavka,
2011). VPA should be titrated to the optimal plasma concentration of 100 to 120 mcg/ml
and maintained at a range of 80-120 mcg/ml (Cummings & Stahl, 2021). Furthermore,
VPA should be dosed twice per day to minimize seizure risk. Of note, VPA is associated
with decreasing plasma concentration of atypical antipsychotics, olanzapine (Haslemo
et al., 2012) and clozapine (Longo & Salzman, 1995), leading to subtherapeutic levels
of the antipsychotics.

Lithium has anti-aggression properties in patients with intermittent explosive disorder
(Jones et al., 2011), but its effects on agitation in the schizophrenic population are
inconclusive. The initial dose of lithium should be 600 mg nightly, increasing the dose by
300 mg every other day to a maximum nightly dose of 1200 mg. Contrary to other
medications mentioned, plasma concentrations are not the most useful indicators in
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predicting clinical response. The minimum plasma concentration for therapeutic
response is 0.6 meq/L (Cummings & Stahl, 2021). Use of lithium calls for strict
monitoring due to its vast side effect profile (polyuria, tremor, cognitive environment)
and requires immediate cessation with either intolerance or lack of clinical response
(Citrome 2009).

Long Acting Injectables (LAI)

As mentioned above, non-adherence is a modifiable risk factor for violence risk.
Non-adherence leads to relapse, rehospitalizations, and higher probability of engaging
in violent behaviors. Long acting injectables (LAI), also known as depot injections, are
effective in promoting medication adherence so as to minimize the consequences of
non-adherence (Haddad et al., 2014; Mohr & Volavka, 2012). A narrative study
comprising cross-sectional, retrospective, and prospective studies with case studies and
randomized trials, explored the benefits of LAI to treat violence and aggression in
psychotic patients (Mohr et al., 2017).  As relapse of symptoms can occur following
cessation of medication, LAIs reduce chance of relapse due to prolonged plasma
concentrations (Mohr et al., 2017; Cummings et al., 2019). Due to a one-time dose of
high levels of antipsychotics, LAI medication cannot be titrated to therapeutic levels.
There is also the possibility of prolonged side effects compared to oral antipsychotics
(Mohr et al., 2017). While there are no controlled trials to confirm if LAIs reduce the risk
of violence, retrospective studies have confirmed that LAIs were more effective than
their oral counterparts at reducing severity of symptoms including aggression, hostility,
violent acts, and criminal offenses (Mohr et al., 2017).
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