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Preparations
USP 31: Amoxapine Tablets.

Proprietary Preparations (details are given in Part 3)
Denm.: Demolox†; Fr.: Defanyl; India: Demolox; Indon.: Asendin; UK:
Asendis†; USA: Asendin†.

Benactyzine Hydrochloride (BANM, rINNM)

Amizylum; Bénactyzine, Chlorhydrate de; Benactyzini Hydro-
chloridum; Hidrocloruro de benacticina. 2-Diethylaminoethyl
benzilate hydrochloride.

Бенактизина Гидрохлорид
C20H25NO3,HCl = 363.9.
CAS — 302-40-9 (benactyzine); 57-37-4 (benactyzine hy-
drochloride).

(benactyzine)

Profile
Benactyzine has antidepressant and antimuscarinic activity. It
has been used as the hydrochloride in the management of depres-
sion and associated anxiety. It is also used as a pharmacological
tool. Methylbenactyzium bromide (p.1747), the methobromide
of benactyzine, has been used for its antimuscarinic activity in
the treatment of gastrointestinal spasm and nocturnal enuresis.
Preparations
Proprietary Preparations (details are given in Part 3)
Multi-ingredient: Arg.: Dimaval.

Brofaromine (rINN)

Brofaromina; Brofarominum; CGP-11305A (brofaromine hydro-
chloride). 4-(7-Bromo-5-methoxy-2-benzofuranyl)piperidine.

Брофаромин
C14H16BrNO2 = 310.2.
CAS — 63638-91-5.

Profile
Brofaromine is a reversible inhibitor of monoamine oxidase type
A (RIMA) (see Moclobemide, p.411). It has been studied in the
treatment of depression and in anxiety disorders including social
anxiety disorder.

Bupropion Hydrochloride 

(BANM, USAN, rINNM)

Amfebutamone Hydrochloride; Bupropione, Chlorhydrate de;
Bupropionhydroklorid; Bupropioni Hydrochloridum; Bupropion-
ihydrokloridi; BW-323; Hidrocloruro de bupropión. (±)-2-(tert-
Butylamino)-3′-chloropropiophenone hydrochloride.

Бупропиона Гидрохлорид
C13H18ClNO,HCl = 276.2.
CAS — 34911-55-2 (bupropion); 31677-93-7 (bupropion
hydrochloride).
ATC — N07BA02.
ATC Vet — QN07BA02.

(bupropion)

Pharmacopoeias. In US. 
USP 31 (Bupropion Hydrochloride). A white powder. Soluble in
water, in alcohol, and in 0.1N hydrochloric acid. Protect from
light.

Adverse Effects and Treatment
Agitation, anxiety, and insomnia often occur during the
initial stages of bupropion therapy. Other relatively
common adverse effects reported with bupropion
include fever, dry mouth, headache or migraine,
dizziness, urinary frequency, nausea and vomiting,
constipation, tremor, sweating, and skin rashes. Hyper-
sensitivity reactions, ranging from pruritus and urticar-
ia to, less commonly, angioedema, dyspnoea, and ana-
phylactoid reactions, have occurred, as have symptoms
suggestive of serum sickness. There have been rare re-
ports of Stevens-Johnson syndrome and erythema mul-
tiforme. Tachycardia, chest pain, and hypertension
(sometimes severe), or occasionally vasodilatation, or-
thostatic hypotension, palpitations, and syncope have
been reported. Psychotic episodes, confusion, night-
mares, impaired memory, dysgeusia, anorexia with
weight loss, paraesthesia, tinnitus, and visual distur-
bances have also been reported. 
Hyponatraemia, possibly due to inappropriate secre-
tion of antidiuretic hormone, has been associated with
the use of antidepressants, particularly in the elderly. 
Seizures, which appear to be partially dose-related,
may occur with bupropion and have been particularly
notable in patients with anorexia nervosa or bulimia
nervosa; the risk is also increased in patients with a his-
tory of seizure disorders or other predisposing factor.
The manufacturers state that the overall incidence of
seizure in patients receiving bupropion at recommend-
ed doses is about 0.1 to 0.4%. 
Symptoms of overdosage include hallucinations, nau-
sea and vomiting, tachycardia, loss of consciousness,
and death (following massive overdose); seizures have
occurred in about one-third of all bupropion overdose
cases. Activated charcoal should be considered in adult
patients who have taken more than 450 mg and in all
children, if they present within 1 hour of ingestion; gas-
tric lavage may also be used to decrease absorption.
Treatment is supportive. Benzodiazepines may be tried
for seizures. Diuresis, dialysis, and haemoperfusion are
unlikely to be of benefit.
Incidence of adverse effects. Up to 24 July 2002 (the first 25
months of marketing), the UK CSM had received 7630 reports
of suspected adverse reactions associated with the use of bupro-
pion.1 Of these reports, 60 were associated with a fatal outcome
although in most cases underlying conditions could have been
responsible. Cardiovascular and cerebrovascular disorders such
as myocardial infarction and stroke were reported as the cause of
death in 70% of cases. The CSM also commented that adverse
reactions were mainly recognised ones and listed in the licensed
product information. 
In January 2005 the German pharmacovigilance network
reviewed2 273 reports of adverse effects associated with bupro-
pion, received between June 2000 and September 2004. The
most frequent adverse effects were: psychiatric disorders
(79.3%), including suicide attempts (17.6%), and tachycardia
(11.15%), seizures (8.8%), and dyspnoea (8.8%). There were
also 4 cases of pancreatitis and one of raised pancreatic enzyme
activity three times greater than normal.
1. CSM/MCA. Zyban (bupropion hydrochloride) - safety update
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ban )(from the UAW database). Available at: http://www.akdae.de/
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Effects on the cardiovascular system. Up to the end of De-
cember 2001 the national pharmacovigilance centre in the Neth-

erlands had received 591 adverse reaction reports associated
with the use of bupropion for smoking cessation since its market-
ing 2 years earlier;1 of these, 45 concerned cardiac complaints
such as palpitations (21), arrhythmias (7), myocardial infarction
(3), anginal pain (2), and cardiac arrest (1). Twenty-two reports
also mentioned chest pain or tightness, although these were con-
sidered to be of noncardiac origin. In another report a 43-year-old
male suffered an acute myocardial infarction 2 weeks after start-
ing bupropion for smoking cessation;2 he had experienced cen-
tral chest and arm pain 3 days before the infarction. The authors
of the report said that up to 30 April 2001 the UK CSM had re-
ceived 238 reports of chest pain and 134 reports of chest tight-
ness associated with bupropion use.
1. de Graaf L, Diemont WL. Chest pain during use of bupropion as

an aid in smoking cessation. Br J Clin Pharmacol 2003; 56:
451–2. 

2. Patterson RN, Herity NA. Acute myocardial infarction following
bupropion (Zyban). QJM 2002; 95: 58–9.

Effects on the cerebrovascular system. A 67-year-old male
had paraesthesia, dizziness, tinnitus, confusion, and gait impair-
ment after taking bupropion for smoking cessation.1 Although a
transient ischaemic attack was suspected symptoms resolved on
stopping bupropion and recurred on rechallenge.
1. Humma LM, Swims MP. Bupropion mimics a transient ischemic

attack. Ann Pharmacother 1999; 33: 305–7.

Effects on the pancreas. See under Incidence of Adverse Ef-
fects, above.
Effects on the skin. Erythema multiforme developed in a 31-
year-old woman several weeks after starting modified-release
bupropion for depression.1 Symptoms resolved on drug with-
drawal. In another report, 3 patients with controlled psoriasis had
an exacerbation of their psoriatic symptoms after starting bupro-
pion for smoking cessation.2 All 3 patients required hospitalisa-
tion to control their symptoms. There have also been several re-
ports of patients developing generalised acute urticaria;3,4

systemic symptoms resembling serum sickness were also report-
ed in 1 case4 (see also Hypersensitivity, below).
1. Lineberry TW, et al. Bupropion-induced erythema multiforme.

Mayo Clin Proc 2001; 76: 664–6. 
2. Cox NH, et al. Generalized pustular and erythrodermic psoriasis

associated with bupropion treatment. Br J Dermatol 2002; 146:
1061–3. 

3. Fays S, et al. Bupropion and generalized acute urticaria: eight
cases. Br J Dermatol 2003; 148: 177–8. 

4. Loo WJ, et al. Bupropion and generalized acute urticaria: a fur-
ther case. Br J Dermatol 2003; 149: 660.

Extrapyramidal effects. A 44-year-old man had acute head
and neck dystonia while taking buspirone and modified-release
bupropion.1 No recurrence was noted on rechallenge with bus-
pirone although symptoms did develop on rechallenge with bu-
propion when the dose was increased from 150 mg once daily to
150 mg twice daily. In another case, a 42-year-old woman had
gross involuntary movements of her torso, arms, and legs (diag-
nosed as ballism) 8 days after starting bupropion for smoking
cessation;2 the dose had been increased from 150 mg once daily
to 150 mg twice daily on the fourth day. She recovered when bu-
propion was stopped and treatment with haloperidol and ox-
azepam was given.
1. Detweiler MB, Harpold GJ. Bupropion-induced acute dystonia.

Ann Pharmacother 2002; 36: 251–4. 
2. de Graaf L, et al. Ballism associated with bupropion use. Ann

Pharmacother 2003; 37: 302–3.

Hypersensitivity. Eosinophilia has been reported1 in a patient
12 days after bupropion was added to her existing treatment reg-
imen of glibenclamide and tolmetin. The eosinophil count re-
turned to normal after all medication was stopped. Bupropion ap-
peared to be the causative drug. 
Serum sickness or symptoms suggestive of serum sickness has
also been associated with bupropion use.2-5 In one case,5 al-
though the initial presentation resembled serum sickness, the pa-
tient went on to develop multisystem complications that included
hepatitis, cholestasis, and myocarditis. 
See also Effects on the Skin, above.
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Overdosage. Unlike the tricyclic antidepressants, bupropion
appears to lack any significant cardiovascular or antimuscarinic
adverse effects when taken in overdose. In an early review1 of 58
overdose cases involving immediate-release bupropion alone,
the most common symptoms were sinus tachycardia, lethargy,
tremor, and seizures; other effects included confusion, lighthead-
edness, hallucinations, paraesthesias, and vomiting. Most pa-
tients had minor effects or none at all. Similar symptoms have
also been noted in reviews of overdose cases involving modi-
fied-release bupropion.2,3 UK licensed prescribing information
for bupropion also lists ECG changes such as conduction distur-
bances, arrhythmias, and tachycardia although a literature
review4 concluded that cardiotoxicity appeared to be rare with
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