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Bupropion had been in use since the late 1980s as an unconventional treatment for 
depression. Unlike other antidepressants, bupropion has no serotonergic activity and 
inhibits the reuptake of norepinephrine and dopamine. The drug has been used to treat 
depression, Attention Deficit Hyperactivity Disorder (ADHD), and smoking cessation. 
This investigation reviews the pharmacokinetic and pharmacodynamic effects of 
bupropion and its mechanisms of action and interactions with other drugs. We evaluated 
the efficacy of major on and off-label uses of bupropion, focusing on the indications, 
benefits, and adverse effects. Our review demonstrates that bupropion is superior to 
placebo and non-inferior to SSRIs such as escitalopram in treating major depressive 
disorder. More research is needed to determine positive patient-centered outcomes such 
as increases in quality of life. In the case of ADHD, the evidence for efficacy is mixed with 
poorly conducted randomized clinical trials, small sample sizes, and a lack of long-term 
assessments. The same is true in the case of bipolar disorder in which there is still 
limited and controversial data available on bupropion’s safety and efficacy. In the case of 
smoking cessation, bupropion is found to be an effective anti-smoking drug with 
synergistic benefits when used as a combination therapy. We conclude that bupropion 
has the potential to provide benefit for a subset of patients who do not tolerate other 
typical antidepressants or anti-smoking therapies or for those whose treatment goals 
align with bupropion’s unique side effect profile, such as smokers who wish to quit and 
lose weight. Additional research is needed to determine the drug’s full clinical potential, 
particularly in the areas of adolescent depression and combination therapy with 
varenicline or dextromethorphan. Clinicians should use this review to understand the 
varied uses of the drug and identify the situations and patient populations in which 
bupropion can lend its greatest benefit. 

INTRODUCTION 

Bupropion was developed in the late 60’s and 70’s by Bur-
roughs Wellcome (now GlaxoSmithKline) and approved by 
the U.S. Food and Drug Administration (FDA) in 1985 to 
treat major depressive disorder. Researchers sought to cre-
ate a safer and more tolerable drug that was superior to 
tricyclic antidepressants (TCA’s) and monoamine oxidase 
inhibitors (MAOI’s). First introduced as a thrice-daily pill, 
bupropion as a therapy became safer and easier to adhere 
to with the introduction of a twice-daily sustained-release 
formulation in 1996 and once-daily extended-release pill in 
2003.1 

Early research showed it lacked antihistamine, anti-
cholinergic, and serotonin reuptake inhibitory activity 

which were important causative mechanisms of many ad-
verse effects of TCA’s. At the time of FDA approval, the 
mechanism of action was unclear, although it was believed 
to have effects on levels of norepinephrine and possess 
dopaminergic activity. Today bupropion is understood to 
inhibit reuptake of norepinephrine and dopamine with 
complete lack of serotonergic activity.2 With its unique 
chemical profile, bupropion provoked different side effects, 
provided unique neuropsychiatric benefits, and opened av-
enues to new clinical applications. It was set apart as 
unique from other antidepressants available whose main 
therapeutic effect was mediated by serotonergic reuptake 
inhibition. 

By modulating levels of antihistamine, acetylcholine, 
and serotonin, earlier antidepressants commonly caused 
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side effects such as sexual dysfunction, weight gain, and se-
dation.1–3 As bupropion lacked activities on these neuro-
transmitters, it avoided these side effects. However, adverse 
effects included dose-dependent induction of seizures, es-
pecially before the creation of sustained and extended-re-
lease formulations. With its particular mechanism of ac-
tion, bupropion was soon found to provide a unique benefit 
to patients, both on and off-label. Early clinical trials doc-
umented anti-smoking effects and weight loss as opposed 
to the typical antidepressant-induced weight gain. In ad-
dition, soon after the FDA approval for depression, clinical 
trials investigated the effects of bupropion on Attention 
Deficit Hyperactivity Disorder (ADHD).4–6 Despite the evi-
dence for these benefits, bupropion was originally only ap-
proved for the treatment of depression. However, this did 
not stop GlaxoSmithKline from promoting its off-label uses 
for weight loss, sexual dysfunction, substance addictions, 
and ADHD in the early 2000’s (an act for which they were 
heftily fined $757,387,200 by the FDA).7 

At present, bupropion has a role as an atypical antide-
pressant. The purpose of this review, therefore, is to char-
acterize the effects of bupropion on brain and body chem-
istry and to examine its many clinical applications. We 
discuss pharmacokinetic and pharmacodynamic effects of 
bupropion, paying close attention to its mechanism of ac-
tion and its interactions with other drugs. The present in-
vestigation studies indications and efficacy of its major on 
and off-label uses, e.g., depression, ADHD, and smoking 
cessation. We believe this review can be utilized by clini-
cians to understand the varied uses of the drug and to iden-
tify situations and patient populations in which bupropion 
can be of most beneficial. We also hope this review can be 
used to encourage additional studies into the advantages 
and disadvantages of bupropion in the treatment of depres-
sion, ADHD, smoking cessation, and obesity. 

METHODS 

Our literature review was conducted in the style of a nar-
rative review. Our method of data collection included an 
electronic search of two databases, PubMed and Google 
Scholar. We placed no restrictions on country or date. We 
used several search terms: ‘bupropion’, ‘history of bupro-
pion’, ‘pharmacokinetics and pharmacodynamics of bupro-
pion’, ‘bupropion and depression’, ‘bupropion and ADHD’, 
‘bupropion and smoking cessation’, ‘bupropion and bipolar 
disorder’, and ‘bupropion and obesity’. We used the follow-
ing inclusion criteria: articles of all types that were writ-
ten in the English language, based on quantitative research, 
and focused on the current understanding of bupropion 
and its clinical applications. We used the following exclu-
sion criteria: articles without the available full-text, articles 
of irrelevant content as laid out by our review focus, and 
articles made irrelevant by more recent studies of greater 
power with higher citation counts and impact factor. After 
the first article search round, additional articles were found 
through a cited references search round. Each article was 
independently reviewed by at least two authors for eligi-
bility and relevant information. All significant results and 

conclusions drawn were discussed by at least two authors. 
Results from the literature review are reported in their re-
spective sections. The authors discuss the information ex-
tracted from the studies, summarize the conclusions drawn, 
and demonstrate the paper’s applicability to clinicians and 
future researchers in the discussion section. 

PHARMACOKINETICS AND 
PHARMACODYNAMICS 
ABSORPTION, DISTRIBUTION, AND ELIMINATION 

Bupropion is administered orally and is subsequently ab-
sorbed by the gastrointestinal tract. The rate of absorption 
of intermediate release (IR) bupropion is rapid (Tmax 
1.3-1.9 hours).8 Although bupropion has been shown to 
have a nearly 100% absorption rate, first-pass metabolism 
decreases its bioavailability.9 Studies in animal models es-
timate the absolute bioavailability of bupropion to be 
5-20%.10 As intended, sustained-release (SR) and ex-
tended-release (ER) bupropion have higher Tmax val-
ues.11,12 The bioavailability of SR bupropion is similar to 
IR bupropion, with ER bupropion being slightly less.11 The 
active metabolites of bupropion include hydroxybupropion, 
threohydrobupropion, and erythrohydrobupropion. Hy-
droxybupropion and threohydrobupropion have higher 
maximum concentration (Cmax) values compared to bupro-
pion while the Cmax of erythrohydrobupropion is similar to 
or lower than bupropion.11,12 

The mean volume of distribution (Vd) of bupropion is 
around 19L/Kg.8 This relatively high Vd can be attributed 
to the drug’s lipophilic structure. Bupropion and its three 
main metabolites have been shown to cross the blood-brain 
barrier and subsequently bind to dopamine transporters.13 

The drug has also been found in placental tissue and um-
bilical blood.14 Studies have shown that CYP2B6 is the pri-
mary enzyme by which bupropion is metabolized into hy-
droxybupropion with CYP1A2, CYP2A6, CYP2C9, CYP2C19, 
CYP2D6, CYP2E1, and CYP 3A4 having a minor role.15–19 

Carbonyl reductases are responsible for threohydrobupro-
pion and erythrohydrobupropion production.20 The mean 
elimination half-life (t1/2) of bupropion is 21 hours, with 
hydroxybupropion having a comparative t1/2 of 20 hours.12 

Erythrohydrobupropion and threohydrobupropion have 
longer t1/2 values (33 and 37 hours respectively). Bupropion 
is primarily excreted in the urine, but it is also found to a 
lesser extent in feces.8 

METABOLIC INTERACTIONS 

The major mechanism by which bupropion is metabolized 
to hydroxybupropion is through the CYP2B6 enzyme.15 

Other drugs metabolized by this enzyme have the potential 
to competitively inhibit bupropion metabolism. Several 
drugs that act as substrates of CYP2B6 have been described 
including efavirenz, nevirapine, methadone, and cy-
clophosphamide.14–18 It has also been shown that CYP2D6 
is inhibited by both bupropion and hydroxybupropion.21 

Many drugs are known to be CYP2D6 substrates, including 
several classes of antidepressants.22 Drug interactions may 
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occur in patients taking multiple drugs that utilize this en-
zyme. For example, a study revealed increased adverse ef-
fects in patients taking CYP2D6-inhibiting antidepressants, 
such as SSRI’s and bupropion, when co-administered with 
beta-blockers.23 Increased risk of falls has been shown in 
patients taking multiple drugs that either inhibit or act as 
substrates for CYP2D6.24 Caution should be used in pa-
tients who are prescribed multiple antidepressants, espe-
cially elderly patients due to decreased rates of drug break-
down observed in this population. There have been a few 
cases reports revealing successful treatment of depression 
with combined monoamine oxidase inhibitor/bupropion 
therapy with no serious adverse effects.25,26 However, due 
to the lack of research regarding the concomitant use of 
these drugs, patients undergoing this specific drug regi-
ment should be closely monitored for potential induction 
of hypertension.27 Tamoxifen, an estrogen receptor mod-
ulator used for breast cancer treatment, is another sub-
strate of CYP2D6, causing concern for a potential interac-
tion between tamoxifen and other CYP2D6 inhibitors, such 
as bupropion.28 However, a recent systematic review found 
that there was no net negative effect in administering these 
drugs simultaneously.29 

MOLECULAR AND PHYSIOLOGIC EFFECTS OF 
BUPROPION 

Bupropion’s mechanism of action is not completely un-
derstood, but it has been shown to act as an inhibitor of 
dopamine and norepinephrine transporters, DAT and NET 
respectively.30 Inhibition of DAT and NET leads to de-
creased reuptake of dopamine and norepinephrine in the 
synaptic cleft. Bupropion’s low affinity for DAT and NET 
transporters, when compared to other antidepressants, is 
further evidence that bupropion likely has other modes of 
action.10 Studies in rats have shown that bupropion de-
creases the activity of noradrenergic neurons in the locus 
coeruleus, which affect sleep and arousal.31 Bupropion in-
creases dopamine levels in the nucleus accumbens, thereby 
modulating reward and dependence stimulation.32 Bupro-
pion does not seem to directly affect either transport or re-
lease of serotonin.30 It has also been shown that bupropion 
acts as an inhibitor of neuronal nicotinic acetylcholine re-
ceptors.33 

ADVERSE EFFECTS 

At recommended dosages, bupropion is well tolerated by 
most patients.34 Some adverse effects that have been re-
ported include insomnia, headache, nausea, dry mouth, 
anxiety, and rhinitis. Seizures are of the more serious pos-
sible adverse effects of bupropion usage.12,35 Patients who 
have a lower seizure threshold, either due to the presence 
of comorbid conditions or usage of other drugs that lower 
seizure threshold, should be cautioned about this possible 
interaction. The incidence of seizures in patients taking 
therapeutic dosages of 450mg/day or less is between 
0.35-0.44%.35 Other serious adverse effects include skin 
hypersensitivity reactions, cardiovascular ischemia, hyper-

tension, myalgia, hallucinations, agitation, and tachycar-
dia.34,36,37 

Although bupropion does not seem to directly influence 
serotonin at normal dosages, there have been several re-
ports of serotonin syndrome in patients taking bupropion 
with other drugs that increase serotonin levels.38,39 Sero-
tonin toxicity has also been shown to occur in single drug 
bupropion overdoses.40 Serious cardiac deficits such as QT 
prolongation and QRS widening have been shown to occur 
in patients who take an excess dosage of bupropion.41 From 
2000-2013, there were 975 cases of intentional single-sub-
stance bupropion overdoses reported to national poison 
control centers.42 45.4% of these cases occurred in individ-
uals between the ages of 13-19. This raises a concern for 
adolescents prescribed bupropion for the treatment of de-
pression or other conditions. 

DEPRESSION 
THE THERAPEUTIC MECHANISM OF ACTION OF 
BUPROPION IN MAJOR DEPRESSION DISORDER 

Bupropion is a nicotinic acetylcholine antagonist and in-
hibits the reuptake of norepinephrine and dopamine, with 
a weaker effect on dopamine. In the body, it is converted 
to three major active metabolites hydroxybupropion, threo-
hydrobupropion, and erythrohydrobupropion.43 Bupro-
pion’s mechanism of action in treating major depressive 
disorder has not been exactly defined, a common theme 
amongst antidepressants.44 However, it likely involves 
bupropion’s unique ability to inhibit norepinephrine and 
dopamine reuptake without affecting other neurotransmit-
ters or their receptors.43 

THERAPEUTIC EFFICACY OF BUPROPION IN TREATING 
DEPRESSION 

Most randomized controlled trials report bupropion to be 
superior to placebo in treating depression. However, several 
systematic reviews and meta-analysis have cautioned in-
terpreting their results secondary to study quality and bias 
concerns. A 2016 meta-analysis reported that bupropion 
was able to reduce depression scores in 24 of 27 trials test-
ing monotherapy. They caution interpreting these findings 
secondary to study design concerns and age of studies.45 

A more recent 2023 meta-analysis of 34 double-blind, ran-
domized, placebo-controlled trials (n=9384) focused on an-
tidepressant treatment parameters during the maintenance 
phase. Bupropion was comparable to placebo in efficacy, 
acceptability, and tolerability. These parameters were mea-
sured by 6-month depression relapse rate, all-cause dis-
continuation, and the discontinuation rate due to adverse 
events respectively. Though their findings suggest bupro-
pion doesn’t outperform placebo, they did only include one 
study specifically focused on bupropion.46,47 

The therapeutic efficacy of Bupropion may differ 
amongst different age groups. A nationwide population-
based cohort study in Taiwan (n=16,981) of youth (less than 
20 years old) from 1997 to 2013 found data suggesting 
bupropion may be better than current first-line treatment 
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in preventing significant outcomes like psychiatric hospi-
talization and medication discontinuation.48 However, a 
similar large-scale national cohort study in Taiwan 
(n=207,946) involving elderly patients (above the age of 60 
years old) did not replicate the findings found in the youth 
population. Bupropion, compared with the other antide-
pressants, did not statistically improve or reduce psychi-
atric hospitalization risk in elderly patients with depres-
sion.49 

BUPROPION AS MONOTHERAPY VERSUS COMBINATION 
THERAPY 

A 2022 meta-analysis of 39 randomized clinical trials, 7 
of which specifically focused on bupropion combination 
therapy, compared the acute treatment of depression with 
combination therapy versus monotherapy. They found data 
suggesting bupropion combination therapy was not associ-
ated with significant improvement in treatment outcomes 
compared with monotherapy.50 Interestingly, a new com-
bination of bupropion and dextromethorphan (AXS-05) de-
veloped by Axsome Therapeutics has recently gained U.S. 
FDA approval in August 2022 for the treatment of MDD in 
adults. A 6-week randomized double-blind trial (n=97) of 
AXS-05 versus a bupropion monotherapy control was per-
formed. They report findings that suggest AXS-05 signifi-
cantly improved symptoms of depression when compared 
to bupropion monotherapy. Of course, it is important to 
note that this study was funded by Axsome Therapeutics.51 

THE USE OF BUPROPION VERSUS OTHER 
ANTIDEPRESSANTS IN REDUCING BIPOLAR DISORDER 
(BPD) ASSOCIATED MANIA 

There is limited and controversial data available on the 
safety and efficacy of antidepressant therapy for bipolar 
disorder. A 2013 report released by The International Soci-
ety for Bipolar Disorders (ISBD) Task Force concluded data 
was too limited and of poor quality to make recommenda-
tions for or against using antidepressants in BPD. There-
fore, a comparison amongst the antidepressants including 
bupropion, was limited to a higher risk of worsening mood 
with tetracyclines and venlafaxine.52 

ATTENTION DEFICIT HYPERACTIVITY 
DISORDER 
THE THERAPEUTIC MECHANISM OF ACTION OF 
BUPROPION IN ADHD 

Bupropion has been used as an off-label treatment for 
ADHD in both adult and pediatric populations.57,58 The ex-
act cause of ADHD hasn’t been fully defined but a problem 
in dopaminergic transmission may be involved.59 Bupro-
pion is a nicotinic acetylcholine receptor antagonist and in-
hibits the reuptake of norepinephrine and dopamine. The 
reuptake inhibition of norepinephrine and dopamine keeps 
these catecholamines in the neuronal synaptic cleft longer, 
increasing neurotransmission. Stimulants used for ADHD 

work through a different mechanism but have a similar out-
come.60,61 

THERAPEUTIC EFFICACY OF BUPROPION IN TREATING 
ADHD 

Even though it is being used as an alternative to stimulants 
in treating ADHD, the quality of evidence to support its ef-
ficacy has been the subject of debate. A 2011 systematic re-
view of randomized clinical trials (RCT’s) suggested bupro-
pion was safe and effective for ADHD in adults.62 However, 
a 2017 systematic review found similar evidence that 
bupropion decreases the severity of ADHD symptoms in 
adults but cautioned that the quality of this evidence re-
mains low as the RCT’s were poorly conducted, subject to 
bias, and had small sample sizes. There were also no long-
term assessments even though ADHD is a chronic condi-
tion.57 A 2017 systematic review focused on RCT’s in the 
pediatric population similarly cautioned the interpretation 
of current findings secondary to low data.58 A comparative 
analysis of bupropion to other treatments for ADHD rec-
ommended against its use.63 A 2018 meta-analysis of treat-
ments for ADHD found bupropion was more effective than 
placebo in the clinician-rated treatment of adult ADHD 
symptoms. However, bupropion was not superior to placebo 
in parent or adult self-ratings in the treatment of core 
ADHD symptoms. Again, they cite that these findings 
should be interpreted with caution as they had a large con-
fidence interval.64 

OTHER TREATMENTS OF ADHD AND THEIR 
COMPARISON TO BUPROPION 

Treatment of ADHD can be divided into pharmacological 
and non-pharmacological categories. Pharmacologic treat-
ment of ADHD can further be subdivided into stimulant 
and non-stimulant categories.57,65 Behavioral therapy may 
be the only non-pharmacological treatment that can sig-
nificantly impact ADHD.66 Stimulant medications such as 
methylphenidate and dexamphetamine are the first line of 
treatment in ADHD as evidence from multiple meta-analy-
sis have suggested they are the most effective at treat-
ing ADHD.66,67 The norepinephrine reuptake inhibitor ato-
moxetine has been established as second line treatment 
based on evidence along with other non-stimulant med-
ications like guanfacine and clonidine.66,68 A 2015 meta-
analysis comparing the efficacy of bupropion with atom-
oxetine, lisdexamfetamine, and methylphenidate found 
evidence it was inferior in reducing ADHD symptoms.69 A 
2017 meta-analysis recommended against using bupropion 
for the treatment of ADHD as it found that lisdexamfe-
tamine was superior in efficacy while bupropion had the 
highest rate of withdrawals.63 While non-stimulant med-
ications including bupropion have been shown to be less ef-
fective, there are situations where they may be considered 
an option. This includes when first and second-line stim-
ulants do not work or if there is a contraindicated con-
current medication use, comorbidity, or risk of substance 
abuse.57,65 However, reports of bupropion misuse serve to 
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Table 1. Comparison of Bupropion and Other Antidepressants in Major Depressive Disorder           

Study Drug Comparison 
with Mechanism of 
Action 

Study Design MADRS Change 
from Baseline to 
Study Endpoint 

Conclusions 

Koshino (2022) 
The efficacy and safety of 
bupropion sustained-
release formulation for the 
treatment of major 
depressive disorder: a 
multi-center, randomized, 
double-blind, placebo-
controlled study in Asian 
patients53 

Bupropion 

vs 

Placebo 

Double-blind, 
randomized 
placebo-controlled 
trial 

569 Asian patients 
with a diagnosis of 
Major Depressive 
Disorder were 
treated with 125mg 
or 300 mg of 
Bupropion vs 
placebo over a 
period of 8 weeks. 

Bupropion 
(150mg): -14.4 

Bupropion 
(300mg): -12.9 

Placebo: -13.9 

Mean Difference 
(BU150): -0.5 
95% CI: -2.7, 1.7 
P-Value: .853 

Mean Difference 
(BU300): N/A 
95% CI: N/A 

Bupropion did not 
exhibit significant 
improvement in 
MDD symptoms 
compared to 
placebo. 

Tabuteau (2022) 
Effect of AXS-05 
(Dextromethorphan-
Bupropion) in Major 
Depressive Disorder: A 
Randomized Double-Blind 
Controlled Trial54 

AXS-05 
Bupropion 105mg 
+ 
Dextromethorphan 
45mg 
Non-competitive 
NMDA Antagonist 

Double bind, 
randomized 
controlled trial 

80 patients with the 
diagnosis of Major 
Depressive 
Disorder were 
randomized into 
groups receiving 
AXS-05 and 
bupropion (105 mg) 
over a period of 6 
weeks. 

AXS-05: -13.7 

Bupropion: -8.8 

Least-squares 
mean difference: 
-4.9 

95% CI: -3.1, -6.8 

P-Value: <.0001 

Both AXS-05 and 
Bupropion were 
effective at 
reducing MDD 
symptoms with 
AXS-05 having a 
slightly greater 
effect. 

Iosifescu (2022) 
Efficacy and Safety of 
AXS-05 
(Dextromethorphan-
Bupropion) in Patients With 
Major Depressive Disorder: 
A Phase 3 Randomized 
Clinical Trial (GEMINI)55 

AXS-05 

vs 

Placebo 

Double bind, 
randomized 
placebo-controlled 
trial 

327 patients with 
DSM-5 diagnosis of 
MDD were 
randomized to 
receive placebo or 
AXS-05 for 6 weeks. 

AXS-05: -15.9 

Placebo: -12.0 

Least-squares 
mean difference: 
-3.9 

95% CI: -1.4, -6.4 

P-Value: .002 

AXOS-05 
exhibited 
significantly 
greater 
improvements in 
all outcomes 
measured at all 
time points 
including MADRS 
score when 
compared to 
placebo. 

Shen (2019) 
Efficacy and safety of 
bupropion hydrochloride 
extended-release versus 
escitalopram oxalate in 
Chinese patients with major 
depressive disorder: 
Results from a randomized, 
double-blind, non-
inferiority trial56 

Bupropion 

vs 

Escitalopram 
Selective Serotonin 
Reuptake Inhibitor 
(SSRI) 

Double bind, 
randomized 
controlled trial 

534 patients in 
China with the 
diagnosis of MDD 
were randomized to 
receive 150-300mg 
of Bupropion 
extended release or 
10-20mg of 
Escitalopram for 8 
weeks. 

Escitalopram: -19.5 

Bupropion: -18.6 

Least-squares 
mean difference: 
0.9 

95% CI: -.69, 2.4 

P-Value: .278 

Bupropion was 
non-inferior to 
escitalopram 
when treating 
major depressive 
symptoms in an 
outpatient setting 
after eight weeks. 

AXOS-05: 45mg Dextromethorphan + 105mg Bupropion 
HAMD-17: Hamilton Depression Rating Scale-17 
MADRS: Montgomery-Asberg Depression Rating Scale 
MDD: Major Depressive Disorder 

counter the argument for its application in managing 
ADHD patients that are at risk for abusing stimulants.70 
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SMOKING CESSATION 
THE THERAPEUTIC MECHANISM OF ACTION OF 
BUPROPION IN SMOKING CESSATION 

Nicotine acts on a variety of cholinergic receptors through-
out the brain and body. Those of the central nervous system 
subsequently release acetylcholine, dopamine, norepineph-
rine, serotonin, and a variety of other neurotransmitters 
and neuroactive compounds.71,72 Nicotine’s addictiveness 
is attributed to a variety of these effects, predominately 
those of dopamine from the ventral tegmental area, nu-
cleus accumbens, and the mesolimbic and mesocortical 
pathways. These pathways mediate the motivation, sat-
isfaction, reward, and behaviors associated with nicotine 
use and addiction.71,73 Bupropion is effective for providing 
both anti-craving and anti-withdrawal acting on these cir-
cuits within the central nervous system.74–76 Bupropion’s 
known mechanism of action involves inhibition of the re-
uptake of monoamines such as dopamine and norepineph-
rine. The effects on dopamine are thought to be the primary 
mechanism that bupropion acts to inhibit the reward path-
ways in nicotine addiction.75–78 Bupropion may also exert 
antagonism of nicotinic cholinergic receptors, contributing 
to its smoking cessation enhancing effects.74,76,78 

THERAPEUTIC EFFICACY OF BUPROPION IN SMOKING 
CESSATION 

A 2013 meta-analysis observed bupropion demonstrated 
similar smoking cessation efficacy as nicotine replacement 
therapy compared to placebo.79 Weight gain is another 
common manifestation of nicotine withdrawal. Bupropion 
has also been studied as an agent for overweight and obese 
individuals due to its appetite suppressant effects. These 
effects are mediated through the activation of proopiome-
lanocortin and dopamine agonism within the reward cir-
cuits mentioned previously and have been hypothesized 
to increase bupropion benefit in smoking cessation ther-
apy.71,72,80,81 Different groups of individuals also struggle 
with quitting at varying rates, including those with lower 
education, mental health issue, and lower socioeconomic 
status.82,83 Bupropion and other interventions have been 
studied within these various subgroups. In adolescents and 
pregnant individuals, long-term cessation was lower than 
reported in other studies including older, non-pregnant 
adults.82,84,85 Nicotine withdrawal can be complicated by 
pre-existing depressive symptoms. This is specifically rele-
vant in relation to major depressive disorder, where smok-
ing is reported at 1.5 times the rate of those without.86,87 

OTHER TREATMENTS FOR SMOKING CESSATION AND 
THEIR COMPARISON TO BUPROPION 

Bupropion, varenicline, and nicotine replacement therapies 
are effective abstinence tools in these individuals as well.87 

Varenicline is a partial agonist of the receptors that nico-
tine binds to within the central nervous system. As a partial 
agonist, varenicline acts as an antagonist in the presence 
of nicotine while attenuating withdrawal effects that are 

seen with full antagonism of the receptor.88,89 In patients 
with major depressive disorder, varenicline was shown to 
be more effective than bupropion and nicotine replacement 
therapy when coupled with counseling the patient on 
smoking cessation.87 Both bupropion and varenicline are 
effective smoking cessation monotherapies, but a number 
of meta-analyses have shown that combination therapy 
with varenicline and bupropion shows higher rates of 
smoking cessation compared to either drug as a monother-
apy.90–93 Adherence to pharmacologic therapy is pivotal in 
the success of smoking cessation.94 One factor that may 
contribute to medication non-adherence is adverse effects. 
Although both bupropion and varenicline are approved by 
the FDA for smoking cessation in adults and are generally 
deemed safe, they are associated with adverse effects.79,83 

Bupropion has been associated with insomnia, headache, 
dry mouth, and agitation. Bupropion also carries a mild 
risk of seizure, however, a previous review found less inci-
dence of seizure than expected following bupropion ther-
apy.79 Varenicline is associated with primarily nausea, fol-
lowed by insomnia, vivid dreams, and headache with other 
more serious side effects being rare and their causal link 
to varenicline unclear.83,95 Neither of the drugs has been 
clearly associated with any increase neuropsychiatric, car-
diovascular, or other serious adverse effects in both preg-
nant and non-pregnant individuals.82,83,85,92,93,95 Bupro-
pion and varenicline are effective smoking cessation 
treatments in non-pregnant adults of all demographics and 
can be used as monotherapy or combination therapy. Treat-
ment strategies should be primarily determined based on 
patient preferences, adverse effects experienced, and will-
ingness to adhere to the pharmacologic intervention to 
maximize smoking cessation success. 

DISCUSSION 

Our review has examined the diverse pharmacological ef-
fects and clinical applications of bupropion. With its unique 
drug profile, bupropion has the potential to provide ben-
efits for a subset of patients with depression who do not 
tolerate other typical antidepressants or who have certain 
comorbid conditions such as ADHD, obesity, or nicotine de-
pendence. Our investigation utilized a review of the current 
literature to determine the current understanding of its ef-
ficacy in such cases to guide its clinical use. 

DEPRESSION 

Within the context of MDD, our investigation found that 
most evidence demonstrates bupropion is superior to 
placebo and non-inferior to SSRI’s such as escitalopram. 
The studies showing increased efficacy of bupropion in pre-
venting hospitalization and medication discontinuation in 
Taiwanese youth demonstrate that age may play a role the 
drugs success. However, more clinical research needs to be 
done comparing positive patient-centered outcomes such 
as increases in quality of life. Also, if bupropion is a po-
tential drug of choice for youth, further research needs 
to be done on the risk of abuse in this age group. The 
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initial clinical trial success of the new combination drug 
AXS-05 should be taken into consideration when prescrib-
ing bupropion in cases where patients can afford it. Further 
clinical trials with larger sample sizes should be done com-
paring AXS-05 to other first-line treatments of MDD. In the 
case of bipolar disorder, there is still limited and controver-
sial data available on the safety and efficacy of the use of 
bupropion. 

ATTENTION DEFICIT HYPERACTIVITY DISORDER 

As a treatment for ADHD, our study found the evidence 
for efficacy to be mixed with poorly conducted randomized 
clinical trials, small sample sizes, and a lack of long-term 
assessments. Our review also found it to be inferior to other 
stimulant and non-stimulant treatments. Moreover, reports 
of bupropion misuse further counters the argument for its 
application in managing ADHD patients at risk of substance 
abuse. Altogether, the use of bupropion in the treatment of 
ADHD should be limited to situations of first and second-
line treatment failure, contraindicated concurrent medica-
tion use, or comorbidity. 

SMOKING CESSATION 

Our investigation found bupropion to be an effective anti-
smoking drug. Reviews of its efficacy show it to be as ef-
fective as nicotine replacement though less effective than 
treatment with varenicline and counseling. However, the 
literature supports its efficacy as a combination therapy 
with varenicline, showing higher rates of smoking cessation 
compared to either drug as a monotherapy. In addition, 
due to its appetite suppressing effects, bupropion may have 
an added benefit for obese patients or those quitting nico-
tine who do not wish to gain weight. Treatment strategies 
should be primarily determined based on patient prefer-
ences, adverse effects experienced, and willingness to ad-
here to the pharmacologic intervention to maximize smok-
ing cessation success. 

CONCLUSION 

Our findings emphasize the known benefit of the applica-
tion of bupropion in depression. We find it may be of spe-

cial use in the cases of people who are young, resistant to 
other treatments, or obese. This is of special importance 
because these are populations that may be difficult to treat 
due to comorbidities or lack of adherence to other medica-
tions. The evidence for bupropion’s benefit in smoking ces-
sation is important, as bupropion has a unique side effect 
profile. It may be of special use in patients who cannot tol-
erate varenicline or those who do not wish to gain weight 
from quitting nicotine. Our review highlights the lack of 
quality evidence in the treatment of people with ADHD 
with bupropion. Further research should investigate the 
long-term efficacy and safety of using bupropion as a treat-
ment for ADHD with comparisons to first and second-line 
treatments. Additionally, future studies should aim to con-
duct well-designed randomized controlled trials with large 
sample sizes to better assess the effectiveness of bupropion 
across different age ranges. Furthermore, the research 
could explore the potential benefits and drawbacks of com-
bining bupropion with other treatments for depression, 
such as the new combination drug AXS-05. Finally, studies 
could investigate the reasons for the high rate of with-
drawals associated with bupropion use in some studies and 
explore the rates of bupropion misuse. 
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