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Bupropion Overdose and Management

INTRODUCTION
Bupropion is a unique

antidepressant with

FDA-approved indica-

tions for major depres-
sive disorder!, seasonal

affective disorder'?,
smoking cessation®, and
as an adjunct to diet
and exercise for chronic
weight management

in adult patients with
BMI >=30 kg/m? when
co-formulated with
naltrexone.’ Unlike
tricyclic antidepressants,
bupropion is a monocy-
clic aminoketone and in
a pharmaceutical class
by itself. Although often
lumped with seroto-
nergic SSRI antidepres-
sants, it has limited
serotonergic properties.
The most significant
side effect of bupropion
is its risk of seizures.
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Bupropion has been
associated with seizures
even at therapeutic
doses and was removed
from the market shortly
after it was initially ap-
proved in 1986.° Data
showed that seizure risk
was dose-dependent
and highest in patients
with eating disorders,
previous head trauma,
or epilepsy. Bupropion
was reintroduced to
the market 3 years later
with label adjustments
that included a lower
maximum daily dose
and contraindications
for use in epilepsy, eat-
ing disorders, or head
trauma. While these
measures improved the
safety at therapeutic
doses, seizures continue
to be a serious effect in
overdoses.

As with other anti-
depressants, bupropion
is commonly involved
in poisonings. In 2014,
antidepressants were
the fifth most common
substance class involved
in human poison ex-
posures reported to US
poison control centers.”
Bupropion, specifically,
was involved in 11,222
reported exposures,
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and moderate or major
outcomes were reported
in 1,453 exposures and
death in 4 cases where
bupropion was the only
substance.”

Pharmacology and

Pharmacokinetics
Bupropion inhibits
the reuptake of norepi-

nephrine and dopa-
mine, and unlike many
other antidepressants, it
has little effect on sero-
tonin reuptake.® Bupro-
pion shares structural
similarities to stimulant
drugs, including cathi-
none and amphetamine
derivatives.

Bupropion is available
orally as a hydrochloride
or hydrobromide salt,
in combination with
naltrexone, and in im-
mediate and modified
release formulations
(Table 1).

Bupropion concen-
trations peak in less
than 2 hours for im-
mediate release prepa-
rations, but take as
long as 5 hours with
the modified-release
formulations.'” Its
half-life is 21 hours.
Bupropion has 3 ac-
tive metabolites with
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half-lives ranging from
20-37 hours. The primary
metabolite, hydroxybupro-

through CYP2B6 and has a
peak plasma concentration

7 times the peak of the par-
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pion, is formed in the liver ‘
\
\
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Adverse and Toxic
Effects [

Adverse effects, includ- ‘
ing dry mouth, abdominal |

pain, nausea, anorexia, my-
algia, insomnia, dizziness, |

\
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\
| ent drug.
\
\
\
\
\

agitation, anxiety, tremor,
pharyngitis, palpitation,
sweating, rash, tinnitus,
and urinary frequency,
occur in greater than 5% of
patients taking bupropion
therapeutically.'”> Manufac-
turer information reports
seizures occur in approxi-
mately 0.1% of patients
who take 300 mg SR and
0.4% who take 300 mg-
450 mg IR.15

In a review of 7,348
immediate- (cont. on pg. 4)

Table 1: US Available Bupropion Products®*

Brand name | Active ingredient Formulations
Aplenzin® Bupropion hydrobromide XL
Contrave® Bupropion hydrochloride / | SR

naltrexone
Forfivo XL® Bupropion hydrochloride XL
Wellbutrin® Bupropion hydrochloride IR*, SR*, XL*
Zyban® Bupropion hydrochloride SR*

IR = immediate release, SR = 12-hour sustained release, XL = 24-hour
extended release; * = generic products available

A Program of the University of Utah College of Pharmacy




OUTREACH EDUCATION

TOXINS IN THE NEWS

HovLipay Poison HAZARDS
By Sherrie Pace, MS, MCHES

Along with winter holidays comes the
potential for unique poison exposures. There
are situational poison hazards that arise when
family and friends gather together, and when
out-of-town visitors arrive with dangers lurk-
ing in their travel bags. There are also hazards
that stem from traditions such as holiday
plants, ornaments, and meals. Awareness of
poison risks and prevention strategies is the
first step to poison safety during the holiday
season.

Food and Drink

* Food poisoning due to improper food
handling can cause illness. Avoid cross-
contamination by washing hands, surfac-
es, and utensils often, and by separating
raw meat from other foods. Cook food to
appropriate temperatures, and thaw meat
and poultry in the refrigerator. Do not
leave perishable food at room temperature
longer than 2 hours.

¢ Alcoholic beverages within the reach of
children are a hazard. Clean up
all glasses and cups after -

parties, and keep Q

alcohol out of
reach of children.

Decorations
* Tree ornaments such as glass bulbs, tinsel,
and bubble lights can be harmful in the
hands of children. Ornaments can pose a
choking hazard for young children. Cuts
in the skin may occur when handling
broken glass bulbs. Tinsel poses not only
a choking hazard, but it may cause block-
age in the intestine. Bubble lights are
typically filled with alcohol or other sol-
vent that can cause eye and skin irritation
and nausea. i i
Do not allow
children to
handle these
items.

* Fireplace flame color enhancers that cre-
ate brightly colored flames may be caustic
or contain heavy metals such as lead and
arsenic, and can be harmful if swallowed.

Keep this product up and away from
children.
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* Lamp oils that are colored and/or scented
may be used in holiday celebrations.
Lamp oils are very dangerous if swal-
lowed. Lamp oils and other like products
can easily get into the lungs and cause
chemical pneumonia. The colorful and
scented oils are attractive to children and
are sometimes mistaken for
something safe to drink. a

To avoid poison exposure,
store lamp oil in its origi-
nal container and up and
out of reach before, during,
and after use.

¢ Plants are frequently used in holiday
decor. Holly berries are considered toxic,
and ingestion of a handful may cause
severe vomiting and diarrhea. American
mistletoe (Phoradendron serotinumis)
may cause stomach upset if eaten but is
considered less toxic than the European
mistletoe (Viscum album). Contrary to
common belief, the poinsettia (Euphorbia
pulcherrima) is not toxic. To be safe, keep
all plants up and out of reach of children
and pets.

Toy/Gift Hazards

* Button batteries can be found in toys,
games, and greeting cards. They can cause
serious and life-threatening injury if swal-
lowed. Do not let children play with toys
or cards that contain button batteries.

* Rare earth magnets are strong tiny mag-
nets that are sold as toys and can be very
harmful if swallowed. Keep magnets in a
locked cabinet up and away from small
children. Count all pieces after each use
to ensure none are missing.

Medications
* Medications are poison hazards year-

round, but disruptions in routine and
extra holiday guests often increase risk for
a poison event when medications are left
in pockets, suitcases, and purses. Provide
a safe place for visitors to store medicine
up and out of reach of children. If taking
children to other homes, be aware of
medications within reach, and ask

that they be se- )
cured up and away . ¢ I

during the visit.

References: NCPC, CDC

KRraToMm

By B. Zane Horowitz, MD

Mitragyna speciosa plant
Wikipedia | Uomo vitruviano CC BY-SA 3.0

A plant from Thailand, long banned as a
drug of abuse in that country, recently caught
the attention of the Drug Enforcement Agen-
cy. The DEA issued “notice of intent” to place
Kratom on Schedule I, the most restrictive
designation for drugs, beginning on October
30, 2016. However, a grass roots outcry chal-
lenged that, and in an unprecedented reversal
the DEA backed down, opening a comment
period to the public before deciding. So what
is Kratom, and does it have a role in therapy,
as its proponents claim?

Kratom is a derivative from the leaves of
the plant Mitragyna speciosa, a tropical ever-
green tree in the coffee family. Two psycho-
active substances from this plant have been
identified: mitragynine and 7-hydroxymitrag-
ynine. Traditionally, when kratom was used
in Thailand and Malaysia, farmers would pick
and chew the leaves as they worked. At these
small doses, usually less than 5 grams, there
was a stimulant effect, not unlike caffeine.
However, at doses above 5 grams, kratom acts
more like an opioid, demonstrated to bind to
mu receptors. Recognizing the drug’s abuse
potential, Thailand banned the drug in 1943,
and Malaysia followed in 1952.

Within the last decade, a form of kratom,
desiccated leaves sold as loose powder or
encapsulated in gel caps, started showing up
among adventure travelers, college campuses,
and underground websites such as EROWID.
The more potent ingredient, 7-hydroxymi-
tragynine, with a potency from 13 to 46
times that of morphine, started to show up in
products for sale. Deaths, all with polyphar-
macy of other drugs, started to appear in the
medical literature, and calls to (cont. on pg. 3)
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POISON PEARLS

TREATMENT OF
DRruG-INDUCED SEIZURES

By Kaitlyn Brown, PharmD, Clinical
Toxicology Fellow

Drug toxicity is estimated to cause 6.1% of
new-onset seizures." Antidepressants, stimu-
lants, anticholinergics, and antiepileptics are
the most common drug classes associated
with seizure (Table 1). While the majority
of drug-induced seizures are self-limited, an
estimated 3.6-10% of patients develop status
epilepticus.”® Proper management and good
supportive care is necessary to prevent com-
plications from seizure, such as hyperthermia,
hypoxic injury, aspiration, and death.? Drug-
induced seizures are diffuse and pathologi-
cally different than idiopathic seizure. Thus,
treatment of drug-induced seizure and status
epilepticus differs from guideline manage-
ment of idiopathic status epilepticus.*

Benzodiazepines are recommended as
first-line therapy for drug-induced seizures’;
however, no studies have compared efficacy of
individual benzodiazepines. Intravenous (IV)
lorazepam, IV diazepam, or intramuscular
midazolam are considered equally efficacious

for initial management of seizure.® If isoniazid

toxicity is suspected, intravenous pyridoxine

in combination with a benzodiazepine is
recommended as first-line therapy.

Propofol or barbiturates are recommended

as second-line therapy for drug-induced

seizures refractory to benzodiazepines.” Un-
like treatment of idiopathic status epilepticus,

phenytoin/fosphenytoin is not recommended

for drug-induced seizures. Phenytoin blocks

sodium channels and inhibits electrical
propagation from a seizure focus. Since drug-

induced seizures lack a focus of abnormal

neurons, phenytoin is ineffective.® Addition-

ally, IV phenytoin is associated with cardiac
arrhythmia and hypotension.” Many drugs

associated with seizure also cause conduction

disturbances, and administration of phenyt-

oin may increase the risk of cardiotoxicity.
Levetiracetam has been considered for use

in treatment of drug-induced seizure. Leve-
tiracetam’s mechanism of action differs from

other anticonvulsants since it inhibits proteins
that are required for exocytosis of excitatory

neurotransmitters from presynaptic neurons.’”

A recently published abstract reported a 71%
| rate of seizure control in patients with drug-
induced status epilepticus after administra-

Table 1. Common Drugs Associated with Drug-Induced Seizure??

Anticholinergics Antiepileptics Antidepressants Stimulants Other
Diphenhydramine Lamotrigine Tricyclics Cocaine Tramadol
Doxylamine Carbamazepine Bupropion Amphetamines Isoniazid
Venlafaxine MDMA
Citalopram

tion of levetiracetam.® Its unique mechanism
of action, availability as an IV preparation,
and lack of cardiotoxicity with therapeutic
use make levetiracetam a reasonable candidate
when first- and second-line therapies fail.
However, more studies are needed to confirm
its role for treating drug-induced seizures.
Current standard of care for drug-induced
seizure involves benzodiazepines for first-line
therapy, barbiturates or propofol for second-
line therapy, and good supportive care.
Phenytoin has no role in the management of
drug-induced seizure, and further studies are
needed to define the role of levetiracetam.

Do not use phenytoin or fosphenytoin to
treat drug-induced seizures
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Kratom

poison centers
nationwide
about patients
on kratom with
clinical signs

of obtunda-
tion skyrock-
eted in the last
24 months. As a
result, many, but not all, states banned it as a
drug of abuse, and the DEA finally stepped in
to create a nationwide halt to its use and clas-
sify kratom along with drugs with no known
medical indication, such as heroin and LSD.

TOXICOLOGY TODAY

Kratom capsules
commons.wikimedia.orghwiki/File:Kratom_Pills.jpg

Kratom powder
Wikipedia | Ingenium CC-BY-SA-3.0

| However, some protested, claiming that

| kratom was valuable to detoxify from opioid
addiction—both heroin and prescription
medications. Unfortunately, the only evidence

| that it works as a detoxification modality

| from opioids is the testimonials and surveys

of user’s experiences. Nonetheless, the DEA
has taken a step back to allow for public
commentary, and a decision on its schedule
classification is expected as this newsletter
goes to press. If it is a drug useful for detoxi-
fication, then like all medications, it should
have studies done to show its efficacy, side ef-
fects, doses, and contraindications, as required
of any medication used to diagnose or cure
disease.
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(cont. from pg. 1)
Bupropion

release and sustained-release bupropion
exposures reported to US poison centers

documented in 2,247 (30.6%).'° The most
common effects were tachycardia (30.0%),
drowsiness/lethargy (22.6%), seizures

iting (14.1%), and tremor (11.8%). Single
seizures occurred in 265 patients, multiple

in 19 patients. Five deaths were reported.'
Most patients who have a seizure experi-
ence a prodrome that includes tachycardia,

review of 385 intentional bupropion expo-

from 1998-1999 by Shepherd, 40 out of 41

patients (97.6%) experienced agitation, hal-
lucinations, or tremor prior to their first sei-
zure.® In a 3-year study at 5 different poison
control centers conducted by Starr, patients

who seized after ingesting bupropion were

p. 00005) when compared to patients who
did not seize.!!

The onset of seizures can vary widely in
bupropion overdose and is likely dependent
on drug formulation. In exposures reported

post-ingestion (mean, 4.3 + 3.2 hours).°
Sustained-release preparations accounted for
71% of these exposures.® Looking at inges-

0.5 to 24 hours post-ingestion (mean, 7.3 +
hours in 68% of patients, between 8 and 24

timing in 8% of patients. Nearly half (49%)

of the patients who seized experienced a

(range 1.5-19 hours) post-ingestion.!!

Severe cardiac toxicity is rare following
bupropion overdoses. However, conduc-
tion disturbances (QRS prolongation, QTc
prolongation), dysrhythmias, hypotension,
and cardiovascular collapse have been de-
scribed.'>!?
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between 1998 and 1999, clinical effects were

(18.6%), agitation/irritability (14.8%), vom-

seizures in 133 patients, and status epilepticus

agitation, tremor, and/or hallucinations. In a

more likely to experience agitation (29.7% vs.
12.5%, p. 0.045), tremor (40.5% vs. 17.5%,
p. 0.005), and tachycardia (91.8% vs. 51.2%, |

to Texas poison control centers, onset time to
initial seizure ranged from 1 hour to 14 hours

tions of the XL formulation only, Starr found
that onset time to initial seizure ranged from

5.4 hours)." Initial seizure occurred within 8

second seizure with average onset of 9.8 hours

sures reported to Texas poison control centers |

hours in 24% of patients, and with unknown |

Management

Decontamination may be appropriate in
patients presenting soon after large bupro-
pion overdoses. Activated charcoal may be
considered within 1 hour of ingestion in
patients who are not actively seizing or post-
ictal who are able to protect their airway."
Whole bowel irrigation may be considered in
patients who ingest very large quantities of
modified release preparations.'

Bupropion exposures require extended
observations due to the risk of delayed onset
seizures.!! Modified-release preparations are
commonly preferred for their dosing conve-
nience, and symptom onset does not correlate
well with the pharmacokinetics of the parent
drug but may be due to its active metabolites.
This is especially true for the risk of develop-
ing delayed-onset seizures after a relatively
asymptomatic period of 8 hours or more in
overdose situations. The Utah Poison Control
Center recommends monitoring patients at
least 8 hours post-ingestion for immediate re-
lease bupropion and 24 hours post-ingestion
for sustained and extended release bupropion
and all self-harm attempts. If patients become
symptomatic, observe until symptoms are
resolved.

There is no specific antidote for bupropion,
and management is supportive. Benzodiaz-
epines are the drug of choice to treat bupro-
pion seizures and should be strongly consid-
ered for patients with agitation, tachycardia,
hallucinations, or tremor in order to prevent
progression to seizures. Barbiturates and
propofol may be considered for refractory
seizures.'” Since drug-induced seizures are
diffuse and have no identifiable seizure focus,
phenytoin is less likely to terminate these
seizures when compared to other sedative-
hypnotic anticonvulsants."”

A baseline ECG and frequent vital sign
monitoring should be performed on all
patients who ingest bupropion. For all self-
harm ingestions, patients should be placed on
continuous cardiac monitoring, paying close
attention to the QRS and QTc intervals. In
the case of severe cardiac toxicity, intravenous
lipid emulsion therapy may be considered,
and consultation with a medical toxicologist
is reccommended.'®

Summary
Bupropion is a unique antidepressant with
an increased risk for seizures in suprathera-

peutic doses. Onset of seizures can be delayed
16-24 hours, necessitating prolonged observa-
tion times following ingestion of modified-re-
lease formulations. The Utah Poison Control
Center is available at 1-800-222-1222 for
toxicology consultation, 24 hours a day, 7
days a week, 365 days per year.
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HOW THE UPCC
PROVIDES VALUE TO UTAH
HEALTH CARE FACILITIES

Helps decrease crowding in
the emergency departments

Minimizes unnecessary
EMS ambulance transport

Frees critical emergency
medical staff for true
emergencies

Provides cost-effective
treatment recommendations
for hospitalized patients
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*Cost savings when ED visits are averted.
Studies show physicians refer poisoned patients to ED.
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