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Abstract

Bupropion is an antidepressant with excellent tolerability and few side effects or drug
interactions. These characteristics suite it well for use both in the elderly and in the medically ill.
However, early reports of seizures with bupropion therapy in patients with bulimia limited its use.
The pharmacology, efficacy, toxicity, and side effect profile of both the immediate release (IR) and
the recently available sustained release (SR) formulations of bupropion are reviewed. Bupropion SR
is associated with a reduced seizure incidence (0.1%) compared to that found with the IR
Jormulation (0.4%). Recent reports, however, demonstrate that the half-life of bupropion is
prolonged in the elderly and that the elderly accumulate bupropion metabolites. Potential toxic
effects, including seizures and psychosis, may result from high bupropion plasma levels and the
accumulation of bupropion metabolites in the elderly or in those with impaired renal or liver
Junction. Clinical reports in the elderly demonstrate that lower (75—225 mg/day) doses of bupropion
are associated with fewer side effects and equal efficacy to that found with higher doses. Bupropion is
a good antidepressant choice for the elderly and the medically ill, provided additional precautions,
including the use of low doses, are taken. Bupropion should either be avoided or be used with extreme
caution in anyone who is at increased risk of seizures or who has a history of psychosis or an eating
disorder.

(Suggested Keywords, Index Medicus MeSH: Bupropion, Geriatric Psychialry, Psycho-
ses, Substance-Induced, Seizures, Depression, Pharmacokinetics, Antidepressive Agents, Psychoge-
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INTRODUCTION

Depression is a common psychiatric problem in the elderly, although the exact
prevalence is uncertain. The National Institute of Mental Health (NIMH) Epidemio-
logical Catchment Area (ECA) program found a prevalence rate of 2.5% for all
affective disorders in people aged 65 years and older (1). However, depression can be
difficult to recognize and may manifest differently in older adults. Thus, the ECA rate
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may be an underestimate (2). Blazer (3) analyzed the ECA data and found that
depressive symptoms were reported in 27% of those aged 60 years or older. This high
prevalence of depressive symptoms in the elderly, together with this segment of the
population increasing faster than any other, indicates the need for antidepressant
therapy that is highly effective, well tolerated, and relatively free of side effects and
drug interactions.

Bupropion (BUP), one of the “second generation” antidepressants, was origi-
nally introduced in 1985. The unicyclic aminoketone is a unique antidepressant in
structure, (4) is well tolerated, and has few side effects (5) or drug interactions (6);
these characteristics suite it particularly well for use both in the elderly and in the
medically ill. In March 1986, however, bupropion immediate release (IR) was
withdrawn from the market after reports indicated an increased rate of seizures in
bulimic patients (7). In May 1989, bupropion IR was re-introduced with a reduced
maximum dosage recommendation intended to decrease the incidence of seizures. In
late 1996, the Food and Drug Administration (FDA) approved a sustained-release
(SR) form of bupropion, which is reported to further reduce concerns about seizures.
However, toxic effects in addition to seizures have been noted with bupropion,
including the exacerbation or initiation of psychotic symptoms.

PHARMACOLOGY

Bupropion weakly blocks dopamine uptake (8). This is not believed to adequately
account for its antidepressant activity, however, and a noradrenergic mechanism has
also been suggested (8). Oral administration of bupropion results in rapid absorption,
and bupropion undergoes extensive first pass metabolism (9). The metabolism of
bupropion results in the formation of three major metabolites: hydroxybupropion
(HB), threohydrobupropion (TB), and erythrohydrobupropion (EB) (9). Leizure (10)
found the half lives of BUP, TB, EB, and HB to be 9.8, 19.8, 26.8, and 22.2 hours,
respectively. In 1995, however, Sweet (11) found the half lives for BUP, TB, EB, and
HB to be increased in the elderly at 32.4, 38.8, 61.4, and 34.2 hours, respectively.
Furthermore, the elderly accumulate an inordinate amount of bupropion metabolites
(11). Metabolism of bupropion SR results in the same break down products as does
metabolism of the IR form. Future study, however, will be necessary to learn more
about the pharmacokinetic properties of bupropion SR and how these compare to the
IR form. Excretion of bupropion occurs through the urine (87%) and feces (10%), with
only 0.5% excreted unchanged (9). Decreases in liver function, and presumably
kidney function, impair elimination, result in increased blood levels of bupropion and
its metabolites, and increase the chance of toxicity (12).

EFFICACY

Kane, (13) in a study of 38 depressed patients 55 years or older, found no
difference in efficacy between those randomly designated to receive either a mean

bupropion dose of 323 mg/day (high dose) or a mean of 150 mg/day (low dose).
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Likewise, Branconnier, (14) in a study of 63 depressed patients 55 years or older,
found no significant differences in efficacy between those randomly designated to
receive bupropion at either 450 mg/day (high dose) or 150 mg/day (low dose).
However, high dose bupropion demonstrated faster onset of action and greater
anxiolytic activity than low dose bupropion. Preskorn (15) found a curvilinear
relationship between antidepressant efficacy and bupropion trough plasma concentra-
tion, with efficacy decreased with either very high or very low trough plasma levels.
Likewise, Golden (16) found poor efficacy to be associated with high bupropion
metabolite concentrations. Bupropion is not the only antidepressant in which reduced
doses in the elderly have been recommended. For example, Jarvic (17) found that
doses as low as 25 mg and 50 mg/day of imipramine are effective in treating older
adults with depression. Jarvic (17) also noted that further dosage increases were not
likely to be successful but were likely to produce undesirable side effects.

SIDE EFFECTS

Overall, bupropion is well tolerated and exhibits few side effects (5). For
example, Feighner (5) found no difference in treatment-emergent adverse events
between bupropion and fluoxetine, one of the selective serotonin reuptake inhibitors
(SSRIs). Agitation and excitement are the most common side effects associated with
the discontinuation of bupropion (18). Although Prien (19) has suggested that
bupropion may be associated with antidepressant induced mania less often than with
other antidepressants, rare reports of bupropion induced mania do exist. For ex-
ample, Bittman (20) reports the case of a 78 year old man taking lithium who became
grandiose and manic when bupropion was started. Bupropion demonstrates little to
no anticholinergic, antihistiminic, or antiadrenergic effect (21). There is no known
cardiotoxicity and it does not cause orthostatic hypotension (22). In fact, bupropion
has been found to be a useful agent in treating patients with heart disease (23,24). On
average, bupropion causes only mild weight loss and minimally affects appetite (25).
Bupropion is the only antidepressant reported to improve sexual function (26). Few
drug interactions have been noted with bupropion, and inhibition of cytochrome P450
liver isoenzymes has not been reported (6). Thus, not only is bupropion free of many
of the side effects of the older tricyclic antidepressants, but also it has the following
advantages over the newer selective serotonin re-uptake inhibitors: fewer sexual side
effects, fewer drug interactions, and an absence of liver enzyme inhibition.

BUPROPION AND SEIZURES

In 1989, Davidson, (27) in a review of over four thousand cases, concluded that
the incidence of seizures associated with bupropion therapy is approximately 0.4%;
this was deemed to be either no different from or just slightly higher than the
incidence of seizures with the use of other tricyclic and tetracyclic antidepressants. In
1993, a prospective study with over three thousand patients reproduced this same
0.4% seizure incidence rate with bupropion therapy (28). Davidson (27) found that
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several patient characteristics were associated with an increased risk of seizure with
bupropion usage: prior history of seizures, history of organic brain disease, history of
an eating disorder, doses greater than 450 mg/day, rapid dose escalation, and high
plasma levels of bupropion or its metabolites. To minimize the risk of seizures, the
1998 Physicians Desk Reference (29) (PDR) recommends an initial bupropion IR
dose of 100 mg twice a day for a minimum of three days before increasing the dose to
100 mg three times a day. If in a few weeks response is not adequate the dose can be
raised to a maximum of 450 mg/day (29).

Peak bupropion plasma levels are 50% lower with the SR formulation than with
the IR form (6). The risk of seizures with bupropion therapy is correlated with the
peak plasma level. Therefore it is not surprising that the incidence of seizures with
the SR formulation, with doses not exceeding 300 mg/day, is lower (0.1%) than that
found with the IR form (0.4%) (30). The efficacy and side effect profile of the two
forms of bupropion are otherwise similar (6). The PDR recommends beginning
bupropion SR treatment at 150 mg/day as a single dose (29). This can be increased to
150 mg twice a day, the recommended target dose, as early as day four (29). A
maximum dose of 200 mg twice a day is recommended (29). However, given high
plasma bupropion levels and accumulation of bupropion metabolites in the elderly,
even the target dose of 300 mg/day of bupropion SR may be excessive when treating
geriatric depression.

BUPROPION AND PSYCHOSIS

A review of the literature uncovered seven cases of bupropion treatment
emergent psychosis or delirium with psychotic features (31-37). Golden (31) re-
ported that four out of 13 bupropion treated patients developed psychotic symptoms,
only one of who had no history of psychosis. In two of the cases, psychotic symptoms
appeared to be dose-related. Likewise, Goode (32) reported that three out of nine
patients diagnosed with schizoaffective disorder experienced exacerbations of psy-
chotic symptoms when treated with bupropion. Becker (33) reported that two out of
twelve patients, both of who had a previous diagnosis of schizophrenia, experienced
aberrant beliefs and visual experiences with bupropion treatment. Van-Putten (34)
reported a case of acute delirium with psychotic features in a patient treated with
bupropion. Ames (35) reported three cases of bupropion induced psychosis, with
emergent symptoms including delusions as well as auditory and visual hallucinations.
A history of psychotic symptoms was present in two of the three individuals.
Bupropion my precipitate psychosis by blocking dopamine uptake and causing
dopaminergic overdrive (36). Liberzon (36) reported a case of bupropion treatment
emergent delirium with psychotic features in a patient who had a history of psychosis
and was taking the dopamine agonist amantadine. Goetz (37) reported the onset or
worsening of hallucinations or confusion with bupropion treatment in three patients
with Parkinsons disease who were receiving a dopamine agonist, either amantadine
or levodopa. From this review, bupropion induced psychosis appears to be more likely
to occur in patients with certain risk factors. Vulnerable patients include those taking
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dopaminergic medications or those with a history of psychosis (31-37). Johnston (38)
recommends that, in patients with a history of psychosis, bupropion not be used as
first line treatment.

These reports contrast with the less than 4% rate of treatment emergent
psychotic symptoms reported in a total of 2,398 patients who received bupropion up to
1985 (38). Thus, the incidence of treatment emergent psychosis with bupropion,
when individual patient characteristics are disregarded, appears to be no greater
than that seen with other antidepressants (38). However, the preceding data suggest
that bupropion is capable of inducing or exacerbating psychotic symptoms, particu-
larly in the presence of certain vulnerabilities.

DISCUSSION

The elderly may be more vulnerable to bupropion induced psychosis and other
toxic effects than younger adults with depression. A possible mechanism for increased
risk of bupropion toxicity in the elderly is that they have high peak plasma bupropion
levels and accumulate bupropion metabolites (11). The elderly are also more likely
than younger adults to have impairments of liver or kidney function, both of which are
expected to result in elevated bupropion and bupropion metabolite levels (12).
Untoward drug interactions are another possible explanation for bupropion induced
toxic effects, although drug interactions have been reported rarely with bupropion
(39). Onset or worsening of psychosis and confusion has been associated with
concomitant administration of bupropion with the dopamine agonists levodopa (37)
and amantadine (36), findings which support the dopaminergic overdrive hypothesis.
Lithium (35) and selective serotonin reuptake inhibitors (34) have likewise been
associated with the onset or worsening of delirium or psychosis when combined with
bupropion.

In conclusion, bupropion possesses many characteristics that offer advantages
over other antidepressants in the treatment of depression both in the elderly and in
the medically ill; these include excellent tolerability, few side effects (5), and an
absence of P450 liver enzyme inhibition or drug interactions (6). However, potential
toxic effects, particularly seizures and psychosis, may result from high bupropion
plasma levels and from the accumulation of bupropion metabolites in the elderly or in
those with impaired renal or liver function (12). Patients receiving dopaminergic
medications are also at increased risk of developing psychotic symptoms when given
bupropion (36,37). Thus, low doses (75-225 mg/day) of bupropion are recommended
in the elderly, those with liver or renal dysfunction, and in those already taking
dopamine agonists. In addition, bupropion should either be avoided or used with
extreme caution in anyone who is at increased risk of seizures or who has a history of
psychosis or an eating disorder. Also, bupropion should not be combined with other
medications known to lower the seizure threshold. Future work establishing a
therapeutic plasma level range for bupropion in the elderly would facilitate the safe
and effective use of this unique antidepressant.
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