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Development of Hyperprolactinemia Induced by the
Addition of Bupropion to Venlafaxine XR Treatment
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ABSTRACT

Hyperprolactinemia is characterized by abnormally increased serum prolactin levels. Menstrual irregularities and hyperprolactinemia
can be caused by a variety of medical conditions as well as due to the use of some psychopharmacological drugs, namely antipsychotics;
it can also develop during antidepressant treatment. Bupropion is an antidepressant functioning via the inhibition of noradrenaline
and dopamine reuptake. The endocrine and sexual adverse events of this agent are rare. In the literature, only one case reporting hy-
perprolactinemia or galactorrhea caused by bupropion use is available. Here, we present the case of a patient diagnosed with depressive
disorder and receiving venlafaxine, who developed hyperprolactinemia and oligomenorrhea after the addition of bupropion the ongoing
treatment and showed serum prolactin levels decreased to normal ranges shortly after the discontinuation of bupropion.
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Introduction

Mainly associated with antipsychotic use, hyperprolactinemia and menstrual irregularities can be seen as a result
of antidepressant use. Reportedly, monoaminooxidase inhibitors, tricyclic antidepressants, and selective serotonin
reuptake inhibitors increase prolactin levels (1). The use of selective serotonin reuptake inhibitors, such as sertraline,
fluvoxamine, fluoxetine or serotonin, and noradrenaline reuptake inhibitors, such as venlafaxine XR and duloxetine,
have been shown to be associated with hyperprolactinemia and/or galactorrhea in some cases (2, 3). In these cases,
the serotonergic mechanism is commonly attributed as the underlying cause of hyperprolactinemia and/or galactor-

rhea.

On the other hand, Bupropion is an antidepressant that inhibits noradrenaline and dopamine reuptake. In brief,
it adjusts “decreased positive effect” symptoms in a positive way. Similar to our case, if “decreased positive effect”
symptoms occur, and some residual symptoms or side effects are observed following the treatment with selective se-
rotonin reuptake inhibitors (SSRIs) or selective noradrenaline reuptake inhibitors (SNRIs), the addition of bupropi-

on to previous SSRI or SNRI treatment or switching to bupropion treatment have been reported to be beneficial (4).

Acting as a noncompetitive antagonist for some neuronal acetylcholine receptors (5), bupropion is known to have
various biological targets; however, the mechanism of action is not completely understood. An atypical antidepres-
sant, bupropion, has been previously reported to be neutral for prolactin mechanism and even to cause a decrease
in prolactin levels since it increases dopamine reuptake (6). In literature, only one case of hyperprolactinemia and
galactorrhea secondary to bupropion treatment has been reported (7). Here, we present a case in which hyperpro-
lactinemia and oligomenorrhea developed after the initiation of bupropion treatment and serum prolactin levels

decreased to normal range after the treatment was discontinued.
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Case Report

A 32-year-old, married, female patient with two children was
referred to our clinic. The index patient provided written in-
formed consent for the publication of this report. On admis-
sion, she complained of headache, apathy, unwillingness to
work, misery, fatigue, insomnia, and forgetfulness. Physical
examination revealed no abnormalities. Her routine hemo-
gram and biochemistry were within the normal ranges.

Her psychological examination revealed that she had the ap-
pearance of an elderly woman and appeared miserable, reck-
less, and oblivious. She was in a depressed mood and her af-
fect seemed to be shallow and limited.

Venlafaxine XR treatment was initiated one year previously
at our clinic since she complained of depression. She was
regularly using the drug and benefitted from it in that she did
not experience any menstrual irregularities (oligomenorrhea
or amenorrhea) or increase in prolactin levels. She did not
present with any organic disease, the chronic use of any drug,
or a history of any operation. She did not smoke cigarettes,
consume alcohol, or abuse any kinds of drugs/narcotics. She
experienced usual menstrual cycles. She was not pregnant and
was not using oral contraceptives.

At the visit, her Hamilton Rating Scale for Depression
(HRSD) score was 20. According to the Structured Clinical
Interview for DSM-IV Axis-1 Disorders (SCID-1), she was
diagnosed as having a major depressive disorder. Venlafaxine
XR was increased from 75 mg/day to 150 mg/day, and tra-
zodone (50 mg/day) was initiated. She was followed up as
an outpatient. After a month, at the follow-up, although her
insomnia was resolved, she continued to complain of depres-
sion; thus, venlafaxine XR dose was increased to 225 mg/day
and trazodone (50 mg/day) was discontinued. After a month,
she reported increased appetite after using venlafaxine XR,
but she continued to complain of depression, such as the lack
of attention and desire to work, insomnia, and the lack of
energy. Her HRSD score was 15. Trazadone (50 mg/day) was
reinitiated, and bupropion (150 mg/day) was added to the ex-
isting treatment. Because her depressive symptoms continued
at follow-up after a month, bupropion was increased to 300
mg/day. In the following month, she experienced menstrual
irregularities (oligomenorrhea). No significant changes were
reported in her hemogram, lipid profile, hepatic enzymes,
urea, creatinine, or thyroid function tests. Her prolactin level
was 200, which increased to 202 ng/ml in the following week.
She did not present with a history increased prolactin lev-
els. To exclude the organic causes, cranial and hypophysical
magnetic resonance imaging (MRI) were performed, which
revealed no pathologies. Therefore, hyperprolactinemia and
oligomenorrhea were considered to be drug induced. Because
she had been using venlafaxine XR for a long time and be-
cause the clinical symptoms manifest a month previously,
bupropion treatment was determined as the cause. Bupro-
pion treatment was discontinued, and the control blood test
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a week later revealed the prolactin level decreased to 16 ng/
mL. She experienced regular menstruation cycles. Venlafax-
ine XR (225 mg/day) and trazodone (50 mg/day) treatments
were planned.

Discussion

We reported the case of bupropion-induced hyperprolac-
tinemia and oligomenorrhea. Bupropion, an atypical antide-
pressant, is neutral in terms ofits effect on dopamine levels.
Furthermore, bupropion may decrease prolactin levels by
inhibiting dopamine reuptake. In our opinion, prolactin
levels may increase during bupropion use because of the aris-
ing bupropion metabolites. The release of dopamine may be
inhibited either by bupropion or its metabolites (8). Some
studies have shown that bupropion acts as a noncompetitive

antagonist of some nicotinic receptors (5, 9).

In this case, the drug interaction between venlafaxine XR and
bupropion may be another possible triggering factor. Bupro-
pion is a potent inhibitor of CYP2D6, which can decrease
the elimination of drugs metabolized by CYP2D6 isozyme.
Furthermore, according to in vitro data, venlafaxine XR is
primarily metabolized by CYP2D6 isozyme (10). Reportedly,
the effect of venlafaxine XR is dose-dependent. In our study,
the patient did notexhibit any negative effects on prolactin
secretion when she was on 225 mg/day venlafaxine XR treat-
ment. However, when bupropion was added to the ongoing
treatment, she developed hyperprolactinemia and oligomen-
orrhea. Therefore, it is reasonable to say that the combined use
of drugs may differ from their exclusive use in terms oftheir
adverse events. We consider that these adverse events are due
to drug-drug interactions. Thus, by inhibiting CYP2D6 iso-
zyme, bupropion inhibits the metabolism of venlafaxine XR
and potentiates its effect, which may explain our case.

Venlafaxine XR is an SSRI that affects serotonergic mecha-
nism and induces hyperprolactinemia. There are two notable
hypotheses regarding the increase of prolactin levels induced
by serotonin. First, serotonin may increase prolactin levels
by stimulating postsynaptic 5-HT receptors located in the
paraventricular nucleus of the hypothalamus via serotonin
agonism. Second, it may indirectly increase prolactin by in-
hibiting dopamine, which is known to have an inhibiting
function on prolactin in the tuberoinfundibular pathway (3).
Serotonin agonism has been considered to cause dopamine
inhibition in the mesocortical/mesolimbic pathway using the

5-HT2C receptor.

In our opinion, hyperprolactinemia evident in our case was
caused by the potential interaction between venlafaxine
XR and bupropion. In previous reports or studies, no hy-
perprolactinemia cases secondary to additional bupropion
to any antidepressant treatments have been reported. We
state that the hypothesis that bupropion metabolites act
on nicotinic receptor antagonism and decrease dopamine
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levels, which in turn increase prolactin levels, is less likely
to hold true. Only one poster presentation in the literature
is available that has reported an increase in prolactin levels
as a result of bupropion use (7). However, the increase in
prolactin levels in this particular study was not thoroughly
investigated.

Conclusion

Clinicians must be alert for hyperprolactinemia and menstrual
irregularities and the possible drug-drug interactions during
antidepressant treatment. The mechanism underlying the ad-
verse events should be investigated through further research.
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