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ith the increasing use of selective serotonin re-
uptake inhibitors (SSRIs), treating physicians
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Objective: Neurophysiologic findings indicate
an inhibition of dopaminergic neurotransmission
by selective  serotonin  reuptake inhibitors
(SSRIs). This article highlights the relationships
between changes in dopaminergic neurotrans-
mission induced by SSRIs and the occurrence
of certain side effects such as hyperprolactinemia,
extrapyramidal symptoms, sexual and cognitive
dysfunction, galactorrhea, mammary hypertrophy,
and, more rarely, gynecomastia.

Data Sources and Selection: A systematic
search of the literature in English, French, and
German from 1980 to 2004 was performed in
MEDLINE, EMBASE, and the Cochrane Library
using the keywords SSRI, dopamine, serotonin,
side effects, antidepressants, citalopram, escitalo-
pram, sertraline, paroxetine, fluoxetine, fluvox-
amine, and nefazodone. References cited in all
trials were searched iteratively to identify missing
studies. All studies concerning inhibition of dopa-
minergic neurotransmission by SSRIs and SSRI-
related side effects were considered. We retained
62 significant articles debating the subject.

Data Extraction and Synthesis: We
critically reviewed the studies, depending on the
methodologies (case reports, clinical reports, ran-
domized studies), and assessed the pertinence of
“dopamine-dependent” SSRI-related side effects.
The analytic review of these articles suggests that
some specific SSRI-related side effects be classi-
fied as dopamine-dependent.

Conclusions: At a clinical level, it could be
useful to underline dopamine-dependent charac-
teristics of some SSRI-related side effects. This
approach would allow clinicians the opportunity
to search other dopamine-dependent side effects
systematically. At a pharmacologic level, this
approach could stimulate the development of
molecules with a “corrective” function on
dopamine-dependent side effects of SSRIs by
facilitating dopaminergic neurotransmission.

(J Clin Psychiatry 2004;65:1064–1068)

W
are faced with uncommon side effects, some of which
were incompletely documented at the time of the launch
of these medications. SSRIs can induce hyperprolacti-
nemia, extrapyramidal symptoms, sexual and cognitive
dysfunction, galactorrhea, and mammary hypertrophy, as
well as gynecomastia. On the basis of several clinical
reports and neurophysiologic data about the inhibition
of dopaminergic neurotransmission by SSRIs, this article
proposes to classify all of these SSRI-related side effects
under the term dopamine-dependent side effects (Table 1).

A systematic search of the literature in English, French,
and German from 1980 to 2004 was performed in
MEDLINE, EMBASE, and the Cochrane Library using
the keywords SSRI, dopamine, serotonin, side effects, an-
tidepressants, citalopram, escitalopram, sertraline, par-
oxetine, fluoxetine, fluvoxamine, and nefazodone. Refer-
ences cited in all trials were searched iteratively to
identify missing studies. All studies concerning inhibition
of dopaminergic neurotransmission by SSRIs and SSRI-
related side effects were considered. We retained 62 sig-
nificant articles debating the subject.

HYPERPROLACTINEMIA

Several publications1,2 identified the serotonergic
drugs as one cause of hyperprolactinemia; SSRIs were
sometimes considered one of the most frequent iatrogenic
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causes of hyperprolactinemia.3 All SSRIs were identified
as a possible cause of hyperprolactinemia: paroxetine,3,4–6

fluoxetine,7–9 fluvoxamine,3,10–13 citalopram,14,15 and ser-
traline,3,16,17 although 50 mg of sertraline for 3 weeks
was not found to induce hyperprolactinemia in normal
controls.18

The implication of SSRIs in hypothalamic stimulation
of release of prolactin (the dopamine holds opposite ef-
fect3) is supported by the observation that serotonergic
agents, such as d-fenfluramine, also increase the prolactin
level,19 whereas metergoline, a serotonergic antagonist,
was successfully used to stop lactation by prolactin drop-
off in postpartum women to avoid breastfeeding.20 The in-
crease of prolactin level induced by d-fenfluramine was
well recognized,21–23 most likely a result of a direct post-
synaptic action on the 5-HT2C receptors24; therefore, sev-
eral studies used this test to evaluate the central serotoner-
gic function.25,26

Two mechanisms were considered to explain the pro-
lactin release induced by the serotonergic system: the
presynaptic inhibition of dopamine discharge by the sero-
tonergic receptors (mechanism considered as the most
probable by Egberts et al.12) or the direct stimulation
of the hypothalamic postsynaptic serotonergic receptors.17

In healthy volunteers, pindolol, a 5-HT1A antagonist, de-
creased basal prolactinemia, and ritanserin, a 5-HT2/
5-HT1C antagonist, blocked the increase of prolactinemia
induced by d-fenfluramine.27 Rittenhouse et al.28 suggest
that the activation of the receptors 5-HT2/5-HT1C can in-
crease prolactinemia. The subtypes of the serotonergic re-
ceptors involved in the basal secretion of prolactin are not
well elucidated.4

EXTRAPYRAMIDAL EFFECTS

Serotonergic inhibition of the dopaminergic system is
revealed also by extrapyramidal effects of SSRIs,12,29,30

such as bradykinesia, rigidity, akathisia, and even acute
dystonia. Many publications point to a role of SSRIs
in the occurrence of extrapyramidal effects.31–36 More-
over, fluoxetine can cause a clinical picture that looks like
neuroleptic malignant syndrome, supporting the hypoth-
esis that some side effects of SSRIs may be dopamine-
dependent.37

SEXUAL DISORDERS

Several mechanisms of action were proposed to explain
sexual disorders caused by SSRIs (dopaminergic inhibi-
tion, hyperprolactinemia, anticholinergic effects, inhibi-
tion of nitric oxide synthetase).3 The role of SSRI-induced
dopaminergic inhibition in sexual disorders is supported
by the evidence that dopaminergic agonists can diminish
ejaculatory dysfunction secondary to SSRIs.3,38,39 Three
types of substances were utilized to prevent SSRI-induced
sexual adverse events: antagonists of serotonergic recep-
tors, antagonists of adrenergic α2 receptors, and dopami-
nergic agents. Unfortunately, most clinical attempts have
considerable methodological problems, e.g., the absence
of a double-blind study design or a limited number of
participants.40 A recent placebo-controlled trial found bu-
propion as a possible “antidote” for SSRI-induced sexual
dysfunction.41

The incidence of sexual disorders during paroxetine
treatment seems to be higher than that for other
SSRIs.3,11,42,43 This observation could be associated with
the relative selectivity on dopaminergic reuptake of parox-
etine among SSRIs, combined with the fact that paroxe-
tine is the most potent SSRI at blocking the human seroto-
nin transporter. According to these findings, Rosen et al.3

suggest that citalopram, the most selective of the SSRIs,
could be associated with an elevated risk for sexual disor-
ders compared with sertraline. However, long-term results
from clinical studies are lacking.

COGNITIVE DYSFUNCTION

Attention disorders were found by Schmitt et al.44 in 21
healthy volunteers. The subjects completed 3 treatment
periods of 2 weeks’ duration in which sertraline (50 mg,
days 1–7; 100 mg, days 8–14), paroxetine (20 mg, days
1–7; 40 mg, days 8–14), and placebo were administered.
Vigilance (Mackworth Clock Test), selective attention
(Stroop test, dichotic listening), and divided attention (di-
chotic listening) were assessed at baseline and on days
7 and 14 of each treatment period. Selective and divided
attention were unaffected by SSRI treatment, but adminis-
tration of paroxetine (day 14) impaired vigilance per-
formance at each investigated dose. The decrease of atten-
tiveness was identified by the Mackworth Clock Test
(prolonged response time and reduced validity of an-
swers), without modifications of selective or distributive
attention (Stroop test, color of words). Sertraline did not
produce a significant decline in vigilance performance,
presumably due to its concomitant effects on dopamine
activity, counteracting the negative effects of serotonin on
dopamine neurotransmission.44 It was concluded that a
serotonergically mediated reduction of dopamine activity
plays an important role in the reduction of human vigi-
lance following SSRI administration.44 These data were

Table 1. Dopamine-Dependent Side Effects of SSRIs
Side Effect

Hyperprolactinemia
Extrapyramidal symptoms
Sexual dysfunction
Cognitive dysfunction
Galactorrhea
Mammary hypertrophy
Gynecomastia
Abbreviation: SSRI = selective serotonin reuptake inhibitor.
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confirmed in part by the study of Van Laar et al.,45 who
observed a reaction speed decrease at day 1 with paroxe-
tine versus placebo, as well as a discreet increase of error
rate in visual selective attention task on day 8.

GALACTORRHEA

Egberts et al.12 found that SSRIs were associated with
an 8 times higher risk for galactorrhea as compared with
other antidepressants. Several SSRIs are suspected to in-
duce galactorrhea: paroxetine,12,29 sertraline,17,46 fluvox-
amine,12,47,48 and fluoxetine.7,12,49 There is no clear correla-
tion between prolactin level and galactorrhea.12

MAMMARY HYPERTROPHY AND GYNECOMASTIA

SSRIs can be associated with mammary hypertrophy in
women.5,50,51 Amsterdam et al.5 found different degrees of
mammary hypertrophy in 39% of 59 women treated for at
least a month with an SSRI (paroxetine, fluoxetine, sertra-
line) or with venlafaxine. Despite the high percentage of
patients who developed mammary hypertrophy while re-
ceiving treatment with paroxetine, there were no statisti-
cally significant differences between the different drugs.5

Mammary hypertrophies were unrelated to age, state of
menopause, and duration of the antidepressant treatment.

We recently reported a patient in whom paroxetine
monotherapy was probably the key factor in triggering
gynecomastia.52 Benazzi53 described another case of gy-
necomastia in a patient taking fluoxetine; however, the
patient was concomitantly treated with risperidone. These
2 observations are supported by the occurrence of gyneco-
mastia caused by the 5-HT1A agonist tandospirone.54 There
is no clear relation between prolactin levels and gyneco-
mastia or mammary hypertrophy. Controlled studies are
necessary to clarify these particular side effects of SSRIs.
Another study55 evaluating the possible association be-
tween antidepressant therapy and breast cancer did not
find any significant correlations, even if the results con-
cerning SSRIs are not completely reassuring (the esti-
mated relative risk was 1.8 for a recent use of an SSRI, at
the limit of the statistical significance).

DISCUSSION

Data suggest that SSRIs can inhibit dopaminergic neu-
rotransmission not only by their effects on dopamine se-
cretion or recapture or on dopaminergic receptors, but
also indirectly through serotonergic mediation.3,9,12,33,56

Complex changes of dopaminergic neurotransmission
(mostly antidopaminergic effects) have been described
with SSRIs.4,57,58

The dopamine-dependent side effects of SSRIs could
evoke some mild side effects of antipsychotic drugs.
These side effects could be explained not only by dopami-

nergic inhibition by SSRIs but also by the complex inter-
actions that exist between serotonin and neurotransmitters
other than dopamine, as well as the direct action of the
SSRIs through serotonergic receptors (that could also pro-
voke side effects such as hyperprolactinemia or sexual
dysfunction). We feel that it could be a relevant alleviation
of the clinical context to keep in mind that SSRIs may in-
hibit dopaminergic neurotransmission, although SSRIs
have no antipsychotic effects (sometimes they can pro-
voke aggravation of psychotic symptoms) and, vice versa,
some antipsychotics can worsen depression.59 It is very
likely that the level of reduction of dopaminergic neuro-
transmission by SSRIs is not sufficient to induce an anti-
psychotic effect (blocking dopamine receptors is more
effective than inhibiting release of dopamine).

The clinical observation of dopamine-dependent side
effects of SSRIs could be complicated by interactions with
other drugs susceptible to modifying the dopaminergic se-
cretion or able to provoke the same similar adverse events
through different mechanisms. A recent review article60

highlights drug interactions specific to each SSRI at the
level of the cytochrome P450 (CYP) isozymes: fluvox-
amine (inhibits CYP1A2 and CYP2C19 and moderately
inhibits CYP2C9, CYP2D6, and CYP3A4), fluoxetine
and paroxetine (inhibit CYP2D6), sertraline (moderately
inhibits CYP2D6), and citalopram (mildly affects the ma-
jor isoforms of CYP). Thus, pharmacokinetic and pharma-
codynamic considerations also play a role when analyzing
different clinical effects of SSRIs.60

Nefazodone, a serotonin antagonist reuptake inhibitor,
seems to not provoke dopamine-dependent side effects,
meaning the selective blockade of serotonergic receptors.
Furthermore, a pilot randomized trial suggests that nefa-
zodone could even improve extrapyramidal symptoms in
depressed Parkinson’s disease patients.61

There is no evidence of a possible difference in
dopamine-dependent side effects of escitalopram and
citalopram. The dopaminergic inhibition by SSRIs could
also obstruct recovery from depression. A clinical report
suggests an interest in dopaminergic agonists such as bu-
propion for fluoxetine-resistant major depressive disor-
der,62 but this finding needs confirmation in large double-
blind studies.

The occurrence of a dopamine-dependent side effect
should initiate a systematic search for other dopamine-
dependent effects to improve compliance and to avoid
clinical deterioration. At a pharmacologic level, this ap-
proach could stimulate the development of molecules
with “corrective” effects on the SSRIs’ dopamine-
dependent side effects by facilitating dopaminergic neuro-
transmission.

Drug names: bupropion (Wellbutrin and others), citalopram (Celexa),
escitalopram (Lexapro), fluoxetine (Prozac and others), nefazodone
(Serzone and others), paroxetine (Paxil and others), pindolol (Visken),
risperidone (Risperdal), sertraline (Zoloft), venlafaxine (Effexor).



© COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC.

Dopamine-Dependent Side Effects of SSRIs

J Clin Psychiatry 65:8, August 2004 1067

REFERENCES

  1. Tuomisto J, Mannisto P. Neurotransmitter regulation of anterior pituitary
hormones. Pharmacol Rev 1985;37:249–332

  2. Clemens JA, Roush ME, Fuller RW. Evidence that serotonin neurons
stimulate secretion of prolactin releasing factor. Life Sci 1978;22:
2209–2214

  3. Rosen RC, Lane RM, Menza M. Effects of SSRIs on sexual function:
a critical review. J Clin Psychopharmacol 1999;19:67–85

  4. Cowen PJ, Sargent PA. Changes in plasma prolactin during SSRI
treatment: evidence for a delayed increase in 5-HT neurotransmission.
J Psychopharmacol 1997;4:345–348

  5. Amsterdam JD, Garcia-Espana F, Goodman D, et al. Breast enlargement
during chronic antidepressant therapy. J Affect Disord 1997;46:151–156

  6. Wing YK, Clifford EM, Sheehan BD, et al. Paroxetine treatment and the
prolactin response to sumatriptan. Psychopharmacology (Berl) 1996;124:
377–379

  7. Iancu I, Ratzoni G, Weitzman A, et al. More fluoxetine experience
[letter]. J Am Acad Child Adolesc Psychiatry 1992;31:755–756

  8. Urban RJ, Veldhuis JD. A selective serotonin reuptake inhibitor,
fluoxetine hydrochloride, modulates the pulsatile release of prolactin
in postmenopausal women. Am J Obstet Gynecol 1991;164:147–152

  9. Meltzer HY, Young M, Metz J, et al. Extrapyramidal side effects and
increased serum prolactin following fluoxetine, a new antidepressant.
J Neural Transm 1979;45:165–175

10. Spigset O, Mjorndal T. The effect of fluvoxamine on serum prolactin
serum sodium concentrations: relation to platelet 5-HT2A receptor status.
J Clin Psychopharmacol 1997;17:292–297

11. Price JS, Waller PC, Wood SM, et al. A comparison of the post-marketing
safety of four selective serotonin re-uptake inhibitors including the
investigation of symptoms occurring on withdrawal. Br J Clin
Pharmacol 1996;42:757–763

12. Egberts AC, Meyboom RH, De Koning FH, et al. Non puerperal lactation
associated with antidepressant drug use. Br J Clin Pharmacol 1997;44:
277–281

13. Anderson IM, Deakin JF, Miller HE. The effect of chronic fluvoxamine
on hormonal and psychological responses to buspirone in normal
volunteers. Psychopharmacology (Berl) 1996;128:74–82

14. Laine K, Anttila M, Heinonen E, et al. Lack of adverse interactions
between concomitantly administered selegiline and citalopram.
Clin Neuropharmacol 1997;20:419–433

15. Seifritz E, Baumann P, Muller MJ, et al. Neuroendocrine effects of a 20-
mg citalopram infusion in healthy males: a placebo-controlled evaluation
of citalopram as 5-HT function probe. Neuropsychopharmacology 1996;
14:253–263

16. Goodnick PJ, Goldstein BJ. Selective serotonin reuptake inhibitors in
affective disorders, 1: basic pharmacology. J Psychopharmacol 1998;
12(suppl B):S5–S20

17. Bronzo MR, Stahl SM. Galactorrhea induced by sertraline [letter].
Am J Psychiatry 1993;150:1269–1270

18. Gordon C, Whale R, Cowen PJ. Sertraline treatment does not increase
plasma prolactin levels in healthy subjects [letter]. Psychopharmacology
(Berl) 1998;137:201–202

19. Barbieri C, Magnoni V, Rauhe WG, et al. Effect of fenfluramine on
prolactin secretion in obese patients: evidence for serotonergic regulation
of prolactin in man. Clin Endocrinol (Oxf) 1983;19:705–710

20. Schneider WH, Huber H, Spona J. Clinical experiences with the
prolactin-inhibiting serotonin antagonist metergoline. Wien Klin
Wochenschr 1983;95:452–455

21. Weizman A, Mark M, Gil-Ad I, et al. Plasma cortisol, prolactin, growth
hormone, and immunoreactive beta-endorphin response to fenfluramine
challenge in depressed patients. Clin Neuropharmacol 1988;11:250–256

22. Siever LJ, Murphy DL, Slater S, et al. Plasma prolactin changes follow-
ing fenfluramine in depressed patients compared to controls: an
evaluation of central serotonergic responsivity in depression.
Life Sci 1984;34:1029–1039

23. Quattrone A, Tedeschi G, Aguglia U, et al. Prolactin secretion in man:
a useful tool to evaluate the activity of drugs on central 5-
hydroxytryptaminergic neurones: studies with fenfluramine. Br J Clin
Pharmacol 1983;16:471–475

24. McCann UD, Hatzidimitriou G, Ricaurte GA. Prolactin response to
fenfluramine is independent of serotonin release. Eur J Pharmacol
1996;312:R1–2

25. Ramasubbu R, Flint A, Brown G, et al. Diminished serotonin-mediated
prolactin responses in nondepressed stroke patients compared with
healthy normal subjects. Stroke 1998;29:1293–1298

26. Davis LL, Clark DM, Kramer GL, et al. D-fenfluramine challenge
in posttraumatic stress disorder. Biol Psychiatry 1999;57:928–930

27. Goodall EM, Cowen PJ, Franklin M, et al. Ritanserin attenuates
anorectic, endocrine and thermic responses to d-fenfluramine in human
volunteers. Psychopharmacology (Berl) 1993;112:461–466

28. Rittenhouse PA, Levy AD, Li Q, et al. Neurons in the hypothalamic
paraventricular nucleus mediate the serotonergic stimulation of prolactin
secretion via 5-HT1c/2 receptors. Endocrinology 1993;133:661–667

29. Bonin B, Vandel P, Sechter D, et al. Paroxetine and galactorrhea.
Pharmacopsychiatry 1997;30:133–134

30. Lane RM. SSRI-induced extrapyramidal side-effects and akathisia:
implications for treatment. J Psychopharmacol 1998;12:192–214

31. Leo RJ. Movement disorders associated with the serotonin selective
reuptake inhibitors. J Clin Psychiatry 1996;57:449–454

32. Arya DK. Extrapyramidal symptoms with selective serotonin reuptake
inhibitors. Br J Psychiatry 1994;165:728–733

33. Fluoxetine and extrapyramidal side effects [letter]. Am J Psychiatry
1989;146:1352–1353

34. Coulter DM, Pillans PI. Fluoxetine and extrapyramidal side effects.
Am J Psychiatry 1995;152:122–125

35. George MS, Trimble MR. Dystonic reaction associated with fluvoxamine
[letter]. J Clin Psychopharmacol 1993;13:220–221

36. Klee B, Kronig MH. Case report of probable sertraline-induced akathisia
[letter]. Am J Psychiatry 1993;150:986–987

37. Halman M, Goldbloom DS. Fluoxetine and neuroleptic malignant
syndrome. Biol Psychiatry 1990;28:518–521

38. Balogh S, Hendricks SE, Kang J. Treatment of fluoxetine-induced
anorgasmia with amantadine [letter]. J Clin Psychiatry 1992;53:212–213

39. Kennedy SH, McCann SM, Masellis M, et al. Combining bupropion SR
with venlafaxine, paroxetine, or fluoxetine: a preliminary report on
pharmacokinetic, therapeutic, and sexual dysfunction effects.
J Clin Psychiatry 2002;63:181–186

40. Fava M, Rankin M. Sexual functioning and SSRIs. J Clin Psychiatry
2002;63(suppl 5):13–16

41. Clayton AH, Warnock JK, Kornstein SG, et al. A placebo-controlled trial
of bupropion SR as an antidote for selective serotonin reuptake
inhibitor-induced sexual dysfunction. J Clin Psychiatry 2004;65:62–67

42. Montejo-Gonzalez AL, Llorca G, Izquierdo JA, et al. SSRI-induced
sexual dysfunction: fluoxetine, paroxetine, sertraline, and fluvoxamine in
a prospective, multicenter, and descriptive clinical study of 344 patients.
J Sex Marital Ther 1997;23:176–194

43. Zajecka J, Mitchell S, Fawcett J. Treatment-emergent changes in sexual
function with selective serotonin reuptake inhibitors as measured with the
Rush Sexual Inventory. Psychopharmacol Bull 1997;33:755–760

44. Schmitt JA, Ramaekers JG, Kruizinga MJ, et al. Additional dopamine
reuptake inhibition attenuates vigilance impairment induced by serotonin
reuptake inhibition in man. J Psychopharmacol 2002;16:207–214

45. Van Laar MW, Volkerts ER, Verbaten MN, et al. Differential effects of
amitriptyline, nefazodone and paroxetine on performance and brain
indices of visual selective attention and working memory. Psychophar-
macology (Berl) 2002;162:351–363

46. Lesaca TG. Sertraline and galactorrhea [letter]. J Clin Psychopharmacol
1996;16:333–334

47. Bonin B, Vandel P, Vandel S. Fluvoxamine and galactorrhea: a case
report. Therapie 1994;49:149–151

48. Jeffries J, Bezchlibnyk-Butler K, Remington G. Amenorrhea and
galactorrhea associated with fluvoxamine in a loxapine-treated patient
[letter]. J Clin Psychopharmacol 1992;12:296–297

49. Arya DK, Taylor WS. Lactation associated with fluoxetine treatment
[letter]. Aust N Z J Psychiatry 1995;29:697

50. Hall MJ. Breast tenderness and enlargement induced by sertraline [letter].
Am J Psychiatry 1994;151:1395–1396

51. Marcus P. SSRIs and mammoplasia [letter]. Am J Psychiatry
2001;158:967

52. Damsa C, Sterck R, Schulz P. Case of gynecomastia during paroxetine
therapy [letter]. J Clin Psychiatry 2003;64:971

53. Benazzi F. Gynecomastia with risperidone–fluoxetine combination.
Pharmacopsychiatry 1999;32:41

54. Kaneda Y, Morimoto T, Fujii A. Gynecomastia induced by treatment
with tandospirone, a 5-HT1A agonist [letter]. J Psychiatry Neurosci



© COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2004 PHYSICIANS POSTGRADUATE PRESS, INC.

Damsa et al.

1068 J Clin Psychiatry 65:8, August 2004

2001;26:152–153
55. Kelly JP, Rosenberg L, Palmer JR, et al. Risk of breast cancer according

to use of antidepressants, phenothiazines, and antihistamines.
Am J Epidemiol 1999;150:861–868

56. Baldessarini RJ, Marsh E. Fluoxetine and side effects [letter].
Arch Gen Psychiatry 1990;47:191–192

57. Tanda G, Carboni E, Frau R, et al. Increase of extracellular dopamine
in the prefrontal cortex: a trait of drugs with antidepressant potential?
Psychopharmacology (Berl) 1994;115:285–288

58. Kim SW, Dysken MW. Potential antidopaminergic effects of serotonin
reuptake inhibitors [letter]. J Clin Psychiatry 1991;52:42

59. Popli AP, Fuller MA, Jaskiw GE. Sertraline and psychotic symptoms:
a case series. Ann Clin Psychiatry 1997;9:15–17

60. Hemeryck A, Belpaire FM. Selective serotonin reuptake inhibitors and
cytochrome P-450 mediated drug-drug interactions: an update. Curr Drug
Metab 2002;3:13–37

61. Avila A, Cardona X, Martin-Baranera M, et al. Does nefazodone improve
both depression and Parkinson disease? a pilot randomized trial. J Clin
Psychopharmacol 2003;23:509–513

62. Fava M, Papakostas GI, Petersen T, et al. Switching to bupropion in
fluoxetine-resistant major depressive disorder. Ann Clin Psychiatry
2003;15:17–22


	Table of Contents


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


