
Patient Safety:
Aggression, Irritability, and Violence:

Drug-induced Behaviors

AN ONGOING CE PROGRAM
of the University of Connecticut

School of Pharmacy

EDUCATIONAL OBJECTIVES
After participating in this activity pharmacists will be
able to:
● Define aggressive and irritable behavior that may be

drug-induced
● Identify medications associated with

aggression/irritability
● Classify medications causing aggressive behavior by

mechanism of action
● Use consultation points to manage drug-induced ag-

gressive behavior
After participating in this activity pharmacy technicains
will be able to:
● Describe aggressive and irritable behaviors that may

be drug induced
● Recall common medications that can cause

aggression/irritability
● Identify what complementary and alternative medi-

cine can cause aggression/irritability
● Determine when to refer patients to the pharmacist

for issues regarding aggressive behavior

The University of Connecticut School of Pharmacy is accredit-
ed by the Accreditation Council for Pharmacy Education as a
provider of continuing pharmacy education.

Pharmacists and pharmacy technicians are eligible to participate
in this application-based activity and will receive up to 0.2 CEU
(2 contact hours) for completing the activity, passing the quiz
with a grade of 70% or better, and completing an online evalua-
tion. Statements of credit are available via the CPE Monitor on-
line system and your participation will be recorded with CPE
Monitor within 72 hours of submission.

ACPE UAN: 0009-0000-20-015-H05-P
 0009-0000-20-015-H05-T

Grant funding: None
Cost:   $7 for pharmacists
 $4 for technicians

INITIAL RELEASE DATE: February 15, 2020
EXPIRATION DATE: February 15, 2023

To obtain CPE credit, visit the UConn Online CE
Center https://pharmacyce.uconn.edu/login.php

Use your NABP E-profile ID and the session code
20YC15-KWR48 for pharmacists or
20YC15-BXT93 for pharmacy technicians
to access the online quiz and evaluation. First-
time users must pre-register in the Online CE Cen-
ter. Test results will be displayed immediately and
your participation will be recorded with CPE Mon-
itor within 72 hours of completing the require-
ments.

For questions concerning the online CPE activi-
ties, email joanne.nault@uconn.edu.

ABSTRACT:  Individuals report many different adverse drug reactions (ADRs)
through the United States Food and Drug Administration Adverse Event Report-
ing System (FAERS) database every year. An overlooked subsection on ADRs in-
volves drug-induced aggression, irritability, and violence. Drug classes most
commonly associated with aggressive ADRs are anti-epileptic drugs, antidepres-
sants, immunomodulatory drugs, and benzodiazepines. Many drugs may cause
aggressive behavior though multiple theorized modes of action. Neurotransmit-
ters included involve glutamate, norepinephrine, serotonin, and dopamine. By
defining aggression and irritability, identifying medications associated with ag-
gressive behavior, and determining how these medications work, pharmacists
and technicians may identify high-risk populations and modify treatment to me-
diate these symptoms.

INTRODUCTION
In recent years, the media has reported numerous court cases in which defen-
dants have alleged that their behaviors were drug-induced. Pharmacists and
pharmacy technicians often perk up and follow these stories closely since medi-
cations are their livelihoods. Sometimes, defendants have become intoxicated by
choice and become aggressive or violent. The criminal justice system often views
claims of drug-induced aberrant behavior skeptically. In an attempt to reduce the
criminal charges, defense attorneys may occasionally argue that a drug or drugs
that the defendant consumed caused diminished capacity.1
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Consider this case: In 2006, former All-Star relief pitcher Jeff
Reardon was charged with and prosecuted for robbing a jew-
elry store. Much of the reporting spoke more to his baseball
fame (he was a four-time All-Star recipient and played 16 sea-
sons with the New York Mets, Montreal Expos, Minnesota
Twins, Boston Red Sox, Atlanta Braves, Cincinnati Reds, and
New York Yankees), discussing the case almost as an aside.
Distraught over his 20-year-old son's death, Reardon was tak-
ing 12 prescription medications including antidepressants
and mood stabilizers. Four psychiatrists testified that the
drugs caused Reardon to be emotionally unstable and hostile.
The judge found him innocent of the charges.2,3

Sometimes, cases like this cause pharmacists and pharmacy
technicians to shake their heads and think, “Really?” Some-
times, they make us aware of rare or previously unidentified
adverse drug reactions (ADRs). This continuing education ac-
tivity discusses one such set of ADRs: irritability, aggression,
and violence. Its goal is to explain how and when these ADRs
may occur and help the pharmacy team identify them. Im-
proving safety for the patient and others is the primary goal
when these side effects occur.

Emerging Side Effects: Irritation, Aggression,
and Violence
Pharmacists look at therapy history, drug levels, and known
side effects. When speaking with patients, we focus on com-
mon side effects patients are more likely to experience. Many
side effects are rare but reported from individuals during
drug trials. In recent years more side effect reporting has
come directly from patients via reporting agencies. The Unit-
ed States (U.S.) Food and Drug Administration (FDA) Adverse
Event (AE) Reporting System (FAERS) database is a large phar-
macovigilance database.4 It provides post-marketing informa-
tion on adverse drug reports, medication errors, and product
quality complaints. The FDA’s analysts then compile and scru-
tinize this information to determine if changes are needed,
like modifying product labeling or restricting distribution.5

Patient involvement in ADR reporting is steadily increasing.
Among 50 countries in 2014, 44 countries had direct patient
reporting systems and patients had submitted 9% of total re-
ports, the rest coming from healthcare professionals.6 In the
European Union, patient reports increased 30% between
2014 and 2015 in its EudrVigilance tracking system (a system
similar to FAERS).7 Event reporting from patients and caregiv-
ers provides new information and perspective about medica-
tion side effects. These reports are often detailed, look at
total body effect, and describe side effect’s severity and im-
pact on daily life. Health care professional reports

frequently do not contain as much information.8 Many side ef-
fects that patients report to FAERS are subjective, suggesting that
the agent causes obscure side effects that may have been over-
looked in the drug approval process.4

Understanding side effects and learning to manage them is an im-
portant focus of the pharmaceutical industry. A frequently over-
looked side effect is aggressive behaviors: presence of
acute/unexpected irritability, agitation, or aggression. A sudden
change in mood or behavior can be a shock to some patients—
more so if it occurs after taking a medication meant to help.

The FDA wants patients to know when these ADRs are possible.
For example, the FDA directed the manufacturer to change the
labeling post-marketing on a well-known medication, montelukast
(Singulair), to include neuropsychiatric events (symptoms attribut-
ed to effects originating from the CNS), including restlessness, agi-
tation, irritability, aggressive behavior, or hostility.9 By
maintaining awareness of behavioral side effects associated with
this and other medications, pharmacists and technicians can edu-
cate patients on how to recognize and manage these changes.

Technician Talk: Side Effect or Adverse Drug Re-
action?
Healthcare providers tend to use the terms side effect and ad-
verse drug reaction interchangeably. Medical editors debate the
proper terminology all the time. The language of side effects is
the purview of pharmacovigilance (the pharmacological science
relating to the collection, detection, assessment, monitoring, and
prevention of undesired effects with pharmaceutical products).
In general, this is how to differentiate ADRs from side effect:

An adverse drug reaction is an unintended and undesired reac-
tion to a medicine given at the correct dose. In general, ADRs are
unexpected.

● Adverse drug reactions occur when the drug is initiated,
or when the patient discontinues the medication.

● ADRs may be systemic or limited to a specific organ.
● ADRs occur most often in the skin as pruritis (itching),

rashes, swelling, or blisters.
● Anaphylaxis is a life-threatening allergic ADR.

A side effect is a result of drug or other therapy in addition to or
in extension of the desired therapeutic effect that is usually but
not necessarily undesirable. Side effects can be expected.

● Side effects are natural consequences of the chemical
reactions that take place between the drug and the
body. Side effects tend to be mild and often, self-resolv-
ing.

● If a hypertensive patient starts an antihypertensive and
develops low blood pressure, that’s a side effect.

● If a patient taking an anticoagulant hemorrhages, the
hemorrhage is a side effect (it could be expected), but it
is so serious that it moves into the realm of the more
serious adverse effect. Adverse effects are serious and
may require treatment or drug discontinuation.

PAUSE AND PONDER: As you read this CE activity,
assess the data and decide for yourself: Are irritability,
aggression, and violence side effects or adverse drug
reactions for various drug classes?
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Defining Terms
How do we define aggression? Aggression could be considered
an intent to harm self, an object, or an individual. Researchers
in 2007 defined this intent to harm as “overt motor behavior
enacted with the intent to do harm or injury to a person or ob-
ject, with the expectation that harm will occur.”10 Other ex-
perts have described aggression previously as threatening,
hostile, or violent behavior out of proportion with the level of
perceived provocation that induced the behavior. An example
could be a patient breaking a plate because it hadn’t been
washed well, or throwing a prescription vial back at a staff
member for filling the medication as generic rather than brand.
An outburst’s classification as aggressive depends largely on
the specific situation, however, so these definitions are fluid.11

Agitation is often defined as an episode of intense emotional
arousal and motor restlessness. It is characterized by verbal,
vocal, or motor activity—although agitated individuals do not
necessarily direct their actions at any specific person or thing
like individuals who are aggressive do.12

Irritability is similarly difficult to describe and define. Many def-
initions and mental health diagnoses like major depressive dis-
order and generalized anxiety disorder indicate that irritability
is a symptom. Experts describe five components of irritability11:
● A heightened or excessive sensitivity to external stimuli
● A negative affective state
● A state of physical and psychological tension that may esca-

late suddenly and rapidly
● Reduced control over temper, propensity to anger, annoy-

ance, or impatience
● Irascible verbal or behavior outbursts, or even explosive be-

havior.
Thus, irritability presents causing a person to lose his or her
temper because of a certain extreme sensitivity to stimuli out-
side the person’s control.12

MEDICATION ANALYSIS
Many pharmacists and physicians use Lexicomp to glean infor-
mation about medications—indications, patient guidelines, and
most importantly side effects. One of its features is the ability to
search by drug reports—one can look under the “More clinical
tools” drop-down and click drug reports. Users can search the
database by adverse reaction, indication, and contraindication. A
preliminary search of adverse reactions indicates approximately
49 drugs are associated with drug-induced aggression or irritabil-
ity. Many of these medications may change neurochemical bal-
ance and therefore behavior. Other medications on the list
affect hormone levels. For example, testosterone and progester-
one have often been associated with mood or behavior changes,
especially at high doses.13

Sixteen of the 49 drugs are in the list of the 100 most commonly
used medications of 2019.14 Table 1  on page 4 lists drugs on this
list associated with aggression or irritability in order from the
most often prescribed to least often prescribed (although pre-
scribers use all of these drugs quite often). Using LexiComp as
the primary source of side effects has its limitations, but doing so
identified trends that have been verified in the professional liter-
ature.

Among all medications (not just the most common), some are
closely associated with aggression/anger/irritability. Figure 1
summarizes the 10 drugs with the closest association to aggres-
sion and irritability. Let’s examine these 10 drugs individually
and look for trends.

PAUSE AND PONDER: Thinking back to
montelukast—what other medications cause
aggressive behaviors as a side effect?

Figure 1. Drugs with Highest Risk of Irritability, Agitation, or Aggression
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Table 1. Drugs Among Top 100 that May Cause Irritability, Agitation, or Aggression15-31

Medication Risk Notes of Interest

Sertraline 8% Sertraline’s patient information advises patients to contact the prescriber if they feel agitated,
restless, angry, or irritable or are more inclined to act on dangerous impulses

Alprazolam 33% Alprazolam’s patient information advises patients to contact their doctor right away if they have
abnormal thinking

Montelukast 2% Montelukast’s drug monograph suggests that patients and prescribers should be alert for neu-
ropsychiatric events

Bupropion 32% Bupropion’s monograph suggests clinical monitoring for suicidal ideation or other indicators of
potential for suicidal behavior is advised in patients of all ages. This includes monitoring for agi-
tation-type emotional and behavioral changes

Clonazepam 25% Clonazepam’s monograph states paradoxical reactions have been observed: excitability, irritabil-
ity, aggressive behavior, agitation, nervousness, hostility, anxiety, sleep disturbances, night-
mares, and vivid dreams

Dextroamphetamine
/amphetamine

8% Adderall’s monograph states that although there is no evidence that stimulants cause aggressive
behavior or hostility, prescribers should monitor patients beginning treatment for ADHD for ag-
gressive behavior or hostility
Amphetamine administration is contraindicated in agitated states

Methylphenidate 11% Ritalin’s monograph states the drug is contraindicated in marked anxiety, tension, and agitation,
since it may aggravate these symptoms

Duloxetine 4% Duloxetine’s monograph states that agitation was a commonly observed adverse reaction while
treating fibromyalgia

Azithromycin 1% Azithromycin’s monograph lists agitation as a side effect in children taking azithromycin

Oxycodone 5% Oxycodone’s monograph lists psychiatric disorders, including agitation, as occurring infrequently
Lorazepam 1% Lorazepam’s monograph mentions paradoxical reactions (including agitation, hostility, aggres-

sion, rage, sleep disturbances/insomnia, sexual arousal, and hallucinations)
Fluticasone 3% Fluticasone’s monograph notes that adrenal suppression may occur with chronic and excessive

use
Esomeprazole 5% Esomeprazole’s monograph states agitation and confusion were rare post-marketing side effects
Lamotrigine 5% Lamotrigine’s monograph includes irritability as one of the side effects observed in monotherapy

treatment
Budesonide 3% Budesonide’s monograph mentions behavioral disturbances in children have been observed
Levetiracetam 38% Levetiracetam’s monograph states in adults with partial onset seizures behavioral symptoms (ag-

gression, agitation, anger, anxiety, apathy, depersonalization, depression, emotional lability,
hostility, and irritability) were present

© Can Stock Photo / AnatolyM
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Ribavirin, for hepatitis, is not used as monotherapy but approxi-
mately 24% to 47% of patients noticed negative behavioral
changes.14

Levetiracetam, an anticonvulsant, seems to induce behavioral is-
sues in many children—it’s reported in up to 38% of children and
adolescents.14

Alprazolam, a benzodiazepine used for many mood disorders,
causes irritability in approximately 33% of patients.14

Bupropion, an antidepressant in the dopamine/norepinephrine
reuptake inhibitor category, causes irritability in 2% to 32% of re-
ported cases—nearly one third of all patients.14

Clonazepam, a benzodiazepine in the anticonvulsant category,
has a history of causing behavioral problems in 25% of patients
taking the medication.14

Interferon Alfa-2b is an antineoplastic agent, used to treat cancer,
and n antiviral. Approximately 22% of patients on this medication
experienced some form of irritability.14

Quetiapine, a second-generation atypical antipsychotic, has been
associated with irritability in 2% to 20% of all patients.14

Perampanel is an AMPA glutamate receptor antagonist in the an-
ticonvulsant category. Aggression and irritability occurs in any-
where between 12% to 20% of patients on the medication. These
symptoms may be dose dependent.14

Peginterferon Alfa-2a, used in treating hepatitis C and hepatitis B,
can cause irritability in approximately 19% of adults. It is not spec-
ified if rates are similar in children.14

Finally, clobazam is a benzodiazepine also in the anticonvulsant
category, and approximately 8% to 14% of patients reported feel-
ing or acting on aggressive behavior.14

The astute reader may see a pattern emerging. Many drugs that
induce irritability or aggression are anticonvulsants or antidepres-
sants. Researchers observing connections between drugs and ag-
gressive behavior see the same pattern.

In the following sections, explanations about the underlying
causes of irritability, aggression, and violence are dense with neu-
ropharmacology. Simplifying the language is often difficult, al-
though we have tried to make is as understandable as possible.
To summarize neurotransmitter actions and help readers, we
have included a crib sheet of sorts in the sidebar.

Connecting the Dots: Anti-Epileptic Drugs
Anti-epileptic drugs (AEDs) are medications used to control nerve
conduction. One study focused on levetiracetam, perampanel,
and topiramate and their history of causing aggressive

behaviors.32 These side effects may occur weeks, even months,
after the start of treatment. Researchers looked into possible
mechanisms of action (MOAs) and if the aggressive behavior
could be an indirect effect related in any way to the AEDs’ clini-
cal efficacy. In other words, they wished to know if aggressive
behaviors accompanied the drugs’ desired actions or were sep-
arate and apart from desired actions.32

Levetiracetam is a pyrrolidone derivative developed from pirac-
etam. It prevents pre-synaptic vesicles from attaching to the
cell wall and releasing neurotransmitters, therefore preventing
neuronal cell signaling. Levetiracetam’s other MOAs involve

● increasing gamma-amino-butyric acid (GABA) tissue
concentrations,

● reducing glutamate’s excitatory action,
● modulating calcium and potassium channels, and
● modulating serotonin and norepinephrine signaling.32

Researchers state that many of aggression’s culprits exist within
the brain. Most notable are steroid hormones—androgens and
estrogens—and serotonin, plus its actions on other signaling

SIDEBAR: Crib Sheet on Neurotransmitter Roles
in Irritability and Aggression
Neurotransmitter Association with Increased

Aggression/Irritability
Dopamine ● Aggression may trigger dopamine re-

lease; dopamine release may trigger
aggression

● Overabundance of dopamine may de-
crease receptor density, requiring
more dopamine for normal nerve
transmission (and possibly causing an
increased propensity to aggression)

GABA ● Low central GABA levels increase ag-
gression

● Increasing GABA results in glutamate
antagonism and potentially increases
aggression/irritability

● Steroids may increase the GABA neu-
ron density, increasing sensitivity to
GABA and increasing aggression

Glutamate ● Glutamate’s effect is complex
● Glutamate antagonism increases

aggression/irritability
Norepinephrine ● Increasing norepinephrine levels often

leads to restlessness, and sometimes
aggressive behaviors

Serotonin ● Decreasing central (brain) serotonin
levels often leads to restlessness, and
sometimes aggressive behaviors
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molecules. Increasing serotonin levels generally decreases levels
of aggression—aggressiveness and low serotonin turnover in
the brain are connected.33

One theory that may explain aggressive behaviors that some
people develop with levetiracetam is the reduction of excitatory
glutamate. Levetiracetam’s precursor molecule piracetam does
not affect glutamate negatively and does not seem to increase
aggressive behavior. Levetiracetam also may inhibit aromatase,
the enzyme that converts testosterone to estradiol; patients
taking levetiracetam may have higher testosterone levels and
reduced estradiol levels.32

Excess testosterone was shown to reduce serotonin production,
but also increase estradiol levels in rats, and that in turn caused
an increase in serotonin receptor expression. Levetiracetam
may cause two negative effects on serotonin:

● increased testosterone levels will decrease serotonin
production

● decreased estradiol levels reduce the number of sero-
tonin receptors

The bottom line: less serotonin and fewer receptors to process
it. Testosterone and progesterone are included in the 49 drugs
mentioned above that may cause aggression or irritability.32

Perampanel is an add-on medication—taken in addition to an-
other AED—that selectively reduces glutamate transmission,
binding to receptors on the receiving neuron to block activity.
Like levetiracetam, perampanel reduces glutamate’s excitatory
action.32 Topiramate has several MOAs: sodium and calcium
channel inhibition, increased GABA-dependent chloride move-
ment, and glutamate/kainite antagonism. The connecting factor
in all three AEDs is glutamate antagonism.32

Glutamate antagonism generally increases aggression or irrita-
bility, but medications’ effects on glutamate—and behavior—is
is complex. For example, phencyclidine is a recreational drug
known as Angel Dust, and is also a glutamate antagonist. How-
ever, this compound causes aggression at low doses but not
high doses.32 More information is needed to make any conclu-
sions, but research has already started with mice.34,35

Connecting the Dots: Antidepressants
Antidepressants are a broad category of medications, and many
appear within the top 100 drugs list. This class of medication as
a whole affects neurotransmitter expression. Clinicians pre-
scribe the selective serotonin reuptake inhibitors (SSRIs) and se-
rotonin-norepinephrine reuptake inhibitors (SNRIs) most often.
Researchers conducted a review of SSRI and SNRI reports on sui-
cide and aggression during treatment for depression. They
found that the odds of children and adolescents experiencing
aggressive behavior was about twice as high as it was for adults.
Of the medications included in the study, the top three for seri-
ous neuropsychiatric events were sertraline, paroxetine, and
fluoxetine—all SSRIs.36

SSRIs and SNRIs have a delayed onset of action. For two to four
weeks after starting the medications, they increase serotonin
release that may activate pre-synaptic serotonin receptors, in
turn inhibiting serotonin release. Like with levetiracetam and
AEDs, reducing serotonin may cause or contribute to aggressive
behavior.

Researchers refer to this aggressive behavior in children as Acti-
vation Syndrome (AS). AS is an antidepressant side effect con-
sisting of irritability, mania, self-harm, akathisia (inability to
remain still), and disinhibition (lack of restraint). AS has been
reported to occur in 4% to 65% of children and adolescents tak-
ing SSRIs.37

A study examined the level of AS that occurred in patients as
sertraline was quickly or slowly titrated in comparison to place-
bo, using weekly surveys conducted by psychologists.38 The re-
searchers wanted to determine if symptoms associated with AS
would slow treatment progression—if the medication was
titrated faster, would AS symptoms be at a level so significant
as to require halting or decreasing the dose? While children
who received actual treatment (not placebo) experienced sub-
stantially higher AS symptoms, symptoms appeared highest
during the transition from 0 mg/day to 25 mg/day and 50
mg/day to 75 mg/day in both treatment arms. The target dose
for both treatment arms was 200 mg/day, and only 31% of pa-
tients achieved this dose.38 This suggests that the change in be-
havior may not be linked to the speed of titration for younger
patients, but could be linked to medication dose. Some studies
have also observed this phenomenon—that AS may be linked
to SSRI plasma levels.39

Much evidence of drug-related aggressive and irritable behav-
ior comes from patient interviews, but researchers prefer more
objective measures. In one study, the researchers summarized
and evaluated reported acts of violence associated with thera-
peutic drugs among all serious adverse drug events reported to
FAERS from 2004 through 2009.  “Acts of violence” in this case

© Can Stock Photo / nastia1983



referred to any report containing homicide, physical assault,
physical abuse, homicidal-ideation, or violence-related symp-
tom.

The researchers analyzed reports by determining their propor-
tional reporting ratio (PRR).40 PRR compares the proportion of
violent events to all other violent events for all other drugs. If a
drug has a PRR of 6, then the number of violent events is six
times greater for that drug than all the other drugs
combined.40

Bupropion has a PRR of 3.9, meaning there were 3.9 times
more violence events associated with bupropion than other
medications.40 Unlike SSRIs and SNRIs, bupropion does not af-
fect serotonin reuptake. Bupropion inhibits norepinephrine
and dopamine reuptake and has no clinically significant sero-
tonin effect.41

Neurochemical studies have examined a possible connection
between aggression and dopamine. Rats exposed to aggression
show downregulated dopamine receptor density, and acts of
aggression/impulsive behavior seem to stimulate dopamine
release. This suggests that aggression may serve as a trigger for
dopamine release in reward systems (although some experts
believe that dopamine release may trigger aggression).42 Bu-
propion reduces dopamine reuptake, leading to a flood of
available dopamine. This overabundance of dopamine may de-
crease receptor density, leading to the need for more dop-
amine release to cause nerve transmission. Aggression, in this
theory, would trigger that dopamine release.

Connecting the Dots: Immunomodulatory Drugs
Some other medications causing aggressive behavior have im-
munomodulatory effects—for example, montelukast. It is a se-
lective leukotriene receptor antagonist, prescribed to manage
asthma and allergy symptoms. Its most common adverse
events are headaches, abdominal pain, and rash.  In a retro-
spective analysis of all ADRs in people older than one year of
age, epidemiologists looked at montelukast’s most serious and
most often reported ADRs.43 The authors examined the report-
ing odds ratio (ROR). The ROR compares the rate of reporting a
specific ADR in a drug in comparison to the rate of reporting
the same ADR for all other drugs. The greater the ROR, the
more times that specific ADR was reported for that drug.
Aggression was one of the more frequently reported ADRs
found using their global spontaneous reporting database, re-
ported in a total of 1,101 of 17,723 total reports (approximate-
ly two of every 25 reports).43 Of the 1,101 reports of
aggression, the ROR for patients under 19 years of age was
29.77%, or roughly one in four. This value is relatively high,
pointing toward a strong relationship between the ADR and
montelukast.

Researchers theorize that neuropsychiatric symptoms—like

agitation—were reported frequently because montelukast may
have an effect on blood-brain permeability and modify neu-
rotransmitter production. Recent studies support this theory. Re-
searchers wonder if decreased blood brain barrier permeability
modifies the expression of neurotransmitters in such a way that it
causes agitation and aggression.43

Connecting the Dots: Benzodiazepines and Anabolic
Steroids
Benzodiazepines are often used for their sedating effects. Litera-
ture reports that while opposite, or paradoxical, effects are rare,
they do occur. Single dose studies emphasize the low prevalence
of aggressive reactions, but evidence consistently correlates ag-
gression and benzodiazepine intake in animal and human studies.
The mechanism behind the paradoxical reaction is unknown. Re-
searchers suggest that patients may experience aggressive reac-
tions while on benzodiazepines due to interactions with other
drugs or pre-existing brain imbalances like learning disabilities or
poor impulse control.44
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The stereotype that taking steroids causes “roid rage” is not at all
out of left field. According to some mouse studies conducted in
2009, anabolic steroids alter neuronal firing parameters in aggres-
sion-associated regions of the mouse brain.45 This suggests that
steroid exposure changes communication between neurons.
Some evidence demonstrates that steroids dramatically increase
the density of GABA neurons and influence steroid-induced ag-
gressive behavior.45

IMPLICATIONS FOR PHARMACY STAFF
Intervention may be necessary, depending on symptom severity
and how it affects quality of life. The first step to intervention is
determining the population that is at highest risk (while appreci-
ating that anyone might develop an ADR).

Repeatedly, studies suggest that children are at highest risk of
drug-induced aggression. A study examining SSRI treatment and
FAERS reports of violence stratified results by sex and age. A sta-
tistically significant increased risk of violent crime conviction was
found in patients aged 15 to 24, but the risk of conviction was the
same across sexes.46

Activation Syndrome was described earlier as affecting children
only. Children experience more total adverse events, more activa-
tion-related adverse events, and are more likely to discontinue
antidepressants due to activation-related ADR.47 The literature
estimates that AS occurs in 12% to 13% of children.48 Clinicians
should make note of one issue, however. Historically, asthma
symptoms are associated with depression and decreased quality
of life. Children may manifest depression as anger or frustration
at their current situation or lifestyle. Clinicians and caretakers
may misinterpret depression’s symptoms as undirected or overex-
pressed agitation. When children who have asthma develop irrita-
bility or aggression, clinicians should screen for depression.47,48

Because ADHD and activation symptoms overlap, the risk of acti-
vation may be increased in pediatric patients with ADHD. Evi-
dence suggests that stimulant treatment may exacerbate

externalizing symptoms (behaviors like physical aggression, dis-
obeying rules, cheating, stealing, and destruction of property)
in susceptible individuals. Amphetamine-based stimulants may
be uniquely associated with treatment emergent irritability.49,50

A recent meta-analysis of irritability in stimulant-treated chil-
dren associated amphetamine derivatives with a significant in-
crease in irritability, but methylphenidate-based medications
decreased irritability relative to placebo.47 Clinicians and par-
ents should monitor children with ADHD closely for behavioral
changes.

Often patients do not recognize these symptoms themselves
because they are subjective rather than objective behaviors.
Speaking to the patient’s friends or family (with the patient’s
permission) can provide insight into changes in the patient’s
actions. Experts in many fields often suggest using recording
tools to improve other areas of health. Patients with uncon-
trolled blood pressure sometimes keep a diary of heart rate
and blood pressure, and patients with diabetes often benefit by
keeping a log of calorie intake to modify their insulin regimen.
Mental health professionals also encourage the use of personal
recording equipment—such as an app or diary. These tools can
improve personal insightfulness and help the patient to modify
their behavior.

Scales and short tests are used in the field to quickly score or
rate patients depending on their presenting symptoms and be-
haviors. Patients, parents, or healthcare professionals can use
the Brief Irritability Test (BITe) (see Table 2), a series of 5 ques-
tions that assess a person’s current irritability, in men or
women.51 It is short and quick, unlike other anger or aggression
questionnaires that can be lengthy. A study observed the BITe
has minimal conceptual overlap and has a strong internal struc-
ture, meaning that the questions do not repeat and remain
consistent.51 If administered before treatment starts, this test
would establish a baseline irritability level (and prescribers
might avoid using medications linked to increased irritability or
aggression). It could also identify changes in behavior after
starting medications that may cause aggression or irritability.
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Pharmacists might recommend that the prescriber stop the
medication. However, for many AEDs and antidepressants, this
is not the best option. Many of these medications cannot be
stopped abruptly, or may be needed for their primary indication.
A leading researcher in AED treatment notes, “It is inappropriate
to abruptly discontinue any AED because of an increased risk of
withdrawal seizures or even status epilepticus. This principle is
particularly true for benzodiazepines and barbiturates.”52

Antidepressants should also be tapered, or they may cause anti-
depressant discontinuation syndrome. Symptoms are normally
mild, but can be a cause of concern for many patients and could
happen after stopping any type of antidepressant. Table 3 lists
symptoms following the mnemonic FINISH.53 Of note, stopping
antidepressants or benzodiazepines abruptly because of the un-
pleasant side effect of anger or aggression could actually worsen
the symptom before resolution.

Some medications may be stopped immediately if the side ef-
fect is concerning for patients. Montelukast can be started or
stopped quickly depending on symptom presentation.

Numerous complementary and alternative medications (CAMs)
have been reported to cause irritability and aggression in some
patients. A case report described a patient’s use of ginkgo biloba
in addition to her schizophrenia treatment risperidone in an at-
tempt to improve her concentration and short-term memory.
She reported symptoms of agitation and difficulty controlling
her anger after taking the antioxidant supplement for approxi-
mately one week. She stopped the medication, and her symp-
toms disappeared. With reintroduction of the supplement one
month later, her anger and irritability returned.54 Appendix I
lists other CAM and common substances that have been associ-
ated with irritability, anger, and aggression (reported as psycho-
sis) in the Natural Medicines Database.55

Table 4 lists appropriate actions for pharmacy staff when they
suspect or patients ask about irritability, aggression, or violence
as a side effect.56 While medication side effects can be startling
for patients, advise them to not abruptly stop their medication
without first consulting a doctor or a pharmacist.
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Table 3. The FINISH Mnemonic for Antidepres-
sant Discontinuation Syndrome53

Flu-like symptoms Lethargy, fatigue, headache, achiness,
sweating

Insomnia With vivid dreams or nightmares

Nausea Sometimes vomiting

Imbalance Dizziness, vertigo, light-headedness

Sensory disturbances Sensations of burning, tingling, shocks

Hyperarousal Anxiety, irritability, agitation, aggres-
sion, mania, jerky movement

Table 4. Monitoring and Managing Drug-Induced
Irritability, Aggression, or Violence56

● Recognize that complex antecedents to aggression often
involve interaction of diagnosis, medication regimens, and
environmental cues
● In some cases, patients whose symptoms are improving

simply feel good enough to misbehave; this is call “re-
lease phenomena”

● In some cases, patients are manifesting symptoms of
depression

● If a patient’s aggression or irritability escalate when drug
management is implemented (or de-escalate when the
drug is stopped), it is reasonable to suspect the drug
● Also consider the patient’s baseline level of aggression,

irritability, and personality when evaluating whether ag-
gression or irritability is drug-induced

● Avoid medications likely to cause aggression if patient
has a baseline of greater aggression, irritability

● If a medication cannot be stopped, provide or refer pa-
tients to training that identifies specific ways patients and
families can reduce risk (by understanding the propensity
towards irritability, avoiding triggers, maintaining a calm
milieu, etc.)

● Encourage patients and their caregivers to document be-
haviors in a diary or tracking log

● Monitoring for adverse events and discontinuing ineffec-
tive medications are tasks that busy clinicians may forget,
but appropriate for pharmacists and essential for good
care
● Little to no information documents when

aggression/irritability side effects might occur; it could
begin when treatment starts or emerge much later

● Advise patients and their families to remain vigilant
● Ask about complementary and alternative product, OTC or

sports steroids, or recreational drug use
● When patients must remain on a medication that may

cause or contribute to irritability, aggression, or violence,
tailor therapy and use the lowest effective dose

● Observe patients and the people who accompany them
closely. If the group dynamic is poor, suggest they discuss
their communication and interaction style with their pri-
mary care provider or a therapist

PAUSE AND PONDER: What over the counter
medications should we monitor for behavioral
side effects?



Changing the medication is another option. Unfortunately, many
drugs in the antidepressant category have similar mechanisms
of action, and therefore pose the same risk of affecting mood.
In a previous study on antidepressant ADRs involving aggression,
amitriptyline was associated with the fewest case reports of vio-
lence. It is also the only tricyclic antidepressant included in the
list, others being SSRIs or SNRIs. Amitriptyline’s mechanism of
action is poorly understood, but it is thought to inhibit the mem-
brane pump responsible for clearing serotonin and norepineph-
rine from the synaptic cleft between neurons. Restlessness is
listed as one of its side effects, but not irritability, agitation, or
aggression.57 Depending on the side effect’s severity, it may be
beneficial for some patients to switch to amitriptyline if it does
not interact with the patient’s other medications taking.

CONCLUSION
While aggression, irritability, and violence may seem like exag-
gerated ADRs or side effects, they are real issues associated with
many known medications. Patients of all ages and sexes have
reported these ADRs to their clinicians and pharmacy staff, yet
recognition of these effects remains lackluster. The mental
health professional is often called upon to evaluate individual
acts of aggression in the clinical, forensic, and school setting.
Evaluation rarely happens before the act of aggression occurs.

Causes and treatment of aggression and violence are poorly un-
derstood and understudied throughout all fields; most informa-
tion is theoretical.58 By increasing patient and pharmacy staff
knowledge of these possible ADRs, recognition and treatment
can be accelerated and unacceptable behaviors avoided.

Pharmacy staff can address under-reporting of ADRs effectively.
Referring back to the study involving ADR reports submitted by
patients and caregivers in the European Union in 2015, the num-
ber increased by 30% from the previous year. Although patient
reported ADRs continue to rise as reporting systems become
more accessible, pharmacy staff should encourage patient par-
ticipation in reporting so they can make more of an impact on
healthcare.

Pharmacists and pharmacy technicians are accessible healthcare
providers.59 Often they are the first healthcare providers to be
approached for questions on medication side effects and OTC
treatment options. We are uniquely positioned to inform and
direct patient care on a level other healthcare providers do not.
We know what to look for, how to identify, and how to manage
aggressive behaviors. Pharmacists and pharmacy technicians
stand to be the best reference possible for patients and caregiv-
ers affected by drug-induced aggression, irritability, and vio-
lence.

Best
❶ Be COMMUNITY CHAMPIONS. Encourage patients to report side ef-
fects and adverse events directly to the FDA.
❷ Refer patients to appropriate experts when they need help. At the
very least, patients need to talk to their prescribers. They may need refer-
ral to a disease specialist for treatment modification.
❸ Ask patients about new medication and inquire about behavior
changes. Don’t wait for patients to raise concerns.

Better
❶ Consider the patient’s medications, and determine if be-
havioral changes have been reported.
❷ Ask about OTC and CAM use, and check reliable references
for information on irritability, aggression, and violence.
❸ Know patients’ prescribers, and never hesitate to call if you
have a concern.

Good
❶ Know that many medications have the
potential to alter behavior
❷ Listen if patients mention that they or
someone they interact with seems more irri-
table or aggressive than normal.
❸ Ask a few questions about what patients
or their friends or relatives have observed.

© Can Stock Photo / ymgerman

Figure 2. Maximizing the Pharmacy’s Role in Monitoring for Behavioral Effects
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