Cases That Test Your Skills

The paranoid business executive

Gregory Scott Brown, MD, Valerie Rosen, MD, and Tawny L. Smith, PharmD, BCPP

-

Mr. R, age 48, presents to the ED for the third time in 4 days with

manic symptoms and paranoid behavior, including changing the
locks on his home. How would you help him?

L

Bipolar-like symptoms

Mr. R, age 48, presents to the psychiatric
emergency department (ED) for the third
time in 4 days after a change in his behav-
ior over the last 2.5 weeks. He exhibits
heightened extroversion, pressured speech,
and uncharacteristic irritability. Mr. R's
wife reports that her husband normally
is reserved.

Mr. R's wife first became concerned when
she noticed he was not sleeping and spend-
ing his nights changing the locks on their
home. Mr. R, who is a business executive,
occupied his time by taking notes on ways to
protect his identity from the senior partners
at his company.

Three weeks before his first ED visit, Mr. R
had been treated for a neck abscess with inci-
sion and drainage. He was sent home with
a 10-day course of amoxicillin/clavulanate,
875/125 mg by mouth twice daily. There
were no reports of steroid use during or
after the procedure. Four days after starting
the antibiotic, he stopped taking it because
he and his wife felt it was contributing to his
mood changes and bizarre behavior.

During his first visit to the ED, Mr. R
received a 1-time dose of olanzapine, 5 mg
by mouth, which helped temporarily reduce
his anxiety; however, he returned the follow-
ing day with the same anxiety symptoms
and was discharged with a 30-day pre-
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scription for olanzapine, 5 mg/d, to manage
symptoms until he could establish care with
an outpatient psychiatrist. Two days later, he
returned to the ED yet again convinced people
were spying on him and that his coworkers
were plotting to have him fired. He was not
taking his phone to work due to fears that it
would be hacked.

Mr. R’'s only home medication is clomi-
phene citrate, 100 mg/d by mouth, which
he's received for the past 7 months to treat
low testosterone. He has no personal or fam-
ily history of psychiatric illness and no prior
signs of mania or hypomania.

At the current ED visit, Mr. R's testosterone
level is checked and is within normal limits.
His urine drug screen, head CT, and standard
laboratory test results are unremarkable,
except for mild transaminitis that does not
warrant acute management.

The clinicians in the ED establish a diag-
nosis of mania, unspecified, and psychotic
disorder, unspecified. They recommend that
Mr. R be admitted for mood stabilization.
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Based on his initial presentation, which
diagnosis best applies to Mr. R?
a) bipolar | disorder, current manic episode
with psychotic features
b) medication-induced bipolar disorder
¢) bipolar disorder due to another medical
condition

The authors’ observations

Our initial impression was that Mr. R was
experiencing a manic episode from undiag-
nosed bipolar I disorder. The diagnosis was
equivocal considering his age, lack of fam-
ily history, and absence of prior psychiatric
symptoms. In most cases, the mean age of
onset for mania is late adolescence to early
adulthood. It would be less common for a
patient to experience a first manic episode
at age 48, although mania may emerge at
any age. Results from a large British study
showed that the incidence of a first manic
episode drops from 13.81% in men age 16 to
25 to 2.62% in men age 46 to 55.! However,
some estimates suggest that the prevalence
of late-onset mania is much higher than
previously expected; medical comorbidi-
ties, such as dementia and delirium, may
play a significant role in posing as manic-
type symptoms in these patients.?

In Mr. R’s case, he remained fully alert
and oriented without waxing and waning
attentional deficits, which made delirium
less likely. His affective symptoms included
a reduced need for sleep, anxiety, irritabil-
ity, rapid speech, and grandiosity lasting
at least 2 weeks. He also exhibited psy-
chotic symptoms in the form of paranoia.
Altogether, he fit diagnostic criteria for
bipolar I disorder well.

At the time of his manic episode, Mr. R
was taking clomiphene. Clomiphene-
induced mania and psychosis has been
reported scarcely in the literature.’ In these
cases, behavioral changes occurred within
the first month of clomiphene initiation,
which is dissimilar from Mr. R’s timeline.*
However, there appeared to be a temporal

relationship between Mr. R’s use of amoxi-
cillin/clavulanate and his manic episode.

This led us to consider whether medica-
tion-induced bipolar disorder would be a
more appropriate diagnosis. There are doc-
umented associations between mania and
antibiotics’; however, to our knowledge,
mania secondary specifically to amoxi-
cillin/clavulanate has not been reported
extensively in the American literature.
We found 1 case of suspected amoxicillin-
induced psychosis,® as well as a case report
from the Netherlands of possible amoxicil-
lin/ clavulanate-induced mania.’

Ongoing paranoia

During his psychiatric hospitalization, Mr. R
remains cooperative and polite, but exhib-
its ongoing paranoia, pressured speech, and
poor reality testing. He remains convinced
that “people are out to get me,” and rou-
tinely scans the room for safety during daily
evaluations. He reports that he feels safe in
the hospital, but does not feel safe to leave.
Mr. R does not recall if in the past he had
taken any products containing amoxicillin,
but he is able to appreciate changes in his
mood after being prescribed the antibiotic.
He reports that starting the antibiotic made
him feel confident in social interactions.

During Mr. R's psychiatric hospitalization,
olanzapine is titrated to 10 mg at bedtime.
Clomiphene citrate is discontinued to limit
any potential precipitants of mania, and
amoxicillin/clavulanate is not restarted.

Mr. R gradually shows improvement in
sleep quality and duration and becomes less
irritable. His speech returns to a regular rate
and rhythm. He eventually begins to ques-
tion whether his fears were reality-based.
After 4 days, Mr. R is ready to be discharged
home and return to work.

Which antibiotic(s) are most commonly
associated with manic symptoms?

a) ciprofloxacin

b) clarithromycin



¢) amoxicillin
d) ciprofloxacin and clarithromycin
e) amoxicillin and ciprofloxacin

The authors’ observations

The term “antibiomania” is used to
describe manic episodes that coincide with
antibiotic usage.® Clarithromycin and cip-
rofloxacin are the agents most frequently
implicated in antibiomania.” While numer-
ous reports exist in the literature, antibio-
mania is still considered a rare or unusual
adverse event.

The link between infections and neuro-
psychiatric symptoms is well documented,
which makes it challenging to tease apart
the role of the acute infection from the use
of antibiotics in precipitating psychiatric
symptoms. However, in most reported
cases of antibiomania, the onset of manic
symptoms typically occurs within the first
week of antibiotic initiation and resolves 1
to 3 days after medication discontinuation.
The temporal relationship between antibi-
otic initiation and onset of neuropsychiat-
ric symptoms has been best highlighted in
cases where clarithromycin is used to treat
a chronic Helicobacter pylori infection.'

While reports of antibiomania date
back more than 6 decades, the exact
mechanism by which antibiotics cause
psychiatric symptoms is mostly unknown,
although there are several hypotheses.’
Many hypotheses suggest some antibi-
otics play a role in reducing gamma-
aminobutyric acid (GABA) neurotrans-
mission. Quinolones, for example, have
been found to cross the blood-brain bar-
rier and can inhibit GABA from binding to
the receptor sites. This can result in hyper-
excitability in the CNS. Several quinolones
have been implicated in antibiomania
(Table T°). Penicillins are also thought to
interfere with GABA neurotransmission
in a similar fashion; however, amoxicillin-
clavulanate has poor CNS penetration
in the absence of blood-brain barrier
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Antibiotics implicated in
inducing mania

>5 reported cases Infrequently reported

Ciprofloxacin Amoxicillin
Clarithromycin Ampicillin
Erythromycin Cycloserine
Iproniazid Dapsone
Isoniazid . Ethambutol
Metronidazole Ethionamide
Ofloxacin Gentamicin
Sulfamethoxazole/ Minocycline
trimethoprim | Norfloxacin
Pefloxacin

| Penicillin G procaine
- Temafloxacin

Source: Reference 5

disruption," which makes this theory a
less plausible explanation for Mr. R’s case.

Another possible mechanism of antibiotic-
induced CNS excitability is through the
glutamatergic system. Cycloserine, an
antitubercular agent, is an N-methyl-
D-aspartate receptor (NMDA) partial ago-
nist and has reported neuropsychiatric
adverse effects.’? It has been proposed
that quinolones may also have NMDA
agonist activity.

The prostaglandin hypothesis suggests
that a decrease in GABA may increase con-
centrations of steroid hormones in the rat
CNS.B Steroids have been implicated in the
breakdown of prostaglandin E1 (PGE1)."
A disruption in steroid regulation may
prevent PGE1 breakdown. Lithium’s anti-
manic properties are thought to be caused
at least in part by limiting prostaglandin
production.” Thus, a shift in PGE1 may
lead to mood dysregulation.

Bipolar disorder has been linked with
mitochondrial function abnormalities.”
Antibiotics that target ribosomal RNA may
disrupt normal mitochondrial function
and increase risk for mania precipitation.”®
However, amoxicillin exerts its antibiotic
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Clinical Point

The time course of
Mr. R's manic episode
seemed to indicate
the antibiotic was the
most likely culprit
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Clinical considerations when you suspect antibiomania

Conduct a thorough review of the patient’s current and/or recent medications, as well as past

reactions to medications

Consider medication-induced bipolar and related disorders in the differential diagnosis, especially in a
patient who experiences a sudden onset of manic symptoms that is temporally related to the initiation

of an antibiotic

Take a thorough medical/psychiatric history and perform a thorough work-up. The initial work-up
should include a complete blood count, comprehensive metabolic panel, thyroid testing, head

imaging, and toxicology

If manic symptoms persist beyond a few days despite stopping the antibiotic, consider prescribing a

mood stabilizer or antipsychotic

Ensure close follow-up care, even when mood-stabilizing medications are discontinued

Provide education to the patient and social supports to recognize early warning signs of mania and

depression

Gauge your patient’s treatment goals because doing so may contribute to better adherence and

improved outcomes

effects through binding to penicillin-bind-
ing proteins, which leads to inhibition of
the cell wall biosynthesis.

Lastly, research into the microbiome
has elucidated the gut-brain axis. In ani-
mal studies, the microbiome has been
found to play a role in immunity, cogni-
tive function, and behavior. Dysbiosis in
the microbiome is currently being inves-
tigated for its role in schizophrenia and
bipolar disorder.'® Both the microbiome
and changes in mitochondrial function
are thought to develop over time, so
while these are plausible explanations, an
onset within 4 days of antibiotic initiation
is likely too short of an exposure time to
produce these changes.

The most likely causes of Mr. R’s manic
episode were clomiphene or amoxicillin-
clavulanate, and the time course seems to
indicate the antibiotic was the most likely
culprit. Table 2 lists things to consider if
you suspect your patient may be experi-
encing antibiomania.

IGEINIEAN Stable on olanzapine
During his first visit to the outpatient clinic
4 weeks after being discharged, Mr. R reports

that he has successfully returned to work,
and his paranoia has completely resolved. He
continues to take olanzapine, 10 mg nightly,
and has restarted clomiphene, 100 mg/d.

During this outpatient follow-up visit,
Mr. R attributes his manic episode to an
adverse reaction to amoxicillin/clavulanate,
and requests to be tapered off olanzapine.
After he and his psychiatrist discuss the risk
of relapse in untreated bipolar disorder, olan-
zapine is reduced to 7.5 mg at bedtime with
a plan to taper to discontinuation.

At his second follow-up visit 1 month later,
Mr. R has also stopped clomiphene and is tak-
ing a herbal supplement instead, which he
reports is helpful for his fatigue. He says his
mood is stable and denies experiencing any
manic or depressive symptoms. Olanzapine
is discontinued at this visit.

What would you recommend for Mr. R next?

a) terminate care if he is unwilling to take a
mood stabilizer

b) educate him about other classes of mood-
stabilizing medications to see if he might
be willing to take an alternative agent

¢) follow him in the clinic at regular intervals
even if he chooses not to take a mood
stabilizer



Lasting euthymic mood

Mr. R agrees to our recommendation of con-
tinuing to monitor him every 3 months for at
least 1 year. We provide him and his wife with
education about early warning signs of mood
instability. Eight months after his manic epi-
sode, Mr. R no longer receives any psychotro-
pic medications and shows no signs of mood
instability. His mood remains euthymic and
he is able to function well at work and in his
personal life.
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‘Antibiomania’ describes manic episodes that coincide with antibiotic usage.
This adverse effect is rare but should be considered in patients who present with

unexplained first-episode mania, particularly those with an initial onset of mania

after early adulthood.

Clinical Point

Eight months after
his manic episode,
Mr. R showed no
signs of mood
instability
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