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Background: Sexual dysfunction (SD) is an important underesti-
mated adverse effect of antidepressant drugs. Patients, in fact, if not
directly questioned, tend to scarcely report them. The aim of the pres-
ent meta-analysis was to quantify SD caused by antidepressants on the
basis of studies where sexual functioning was purposely investigated
through direct inquiry and specific questionnaires.
Methods: A literature search was conducted using MEDLINE, ISI
Web of Knowledge, and references of selected articles. Selected studies
performed on patients without previous SD were entered in the Coch-
rane Collaboration Review Manager (RevMan version 4.2). Our pri-
mary outcome measure was the rate of total treatment-emergent SD.
Our secondary outcome measures were the rates of treatment-emergent
desire, arousal, and orgasm dysfunction.
Results: Our analyses indicated a significantly higher rate of total and
specific treatment-emergent SD and specific phases of dysfunction
compared with placebo for the following drugs in decreasing order of
impact: sertraline, venlafaxine, citalopram, paroxetine, fluoxetine, imipra-
mine, phenelzine, duloxetine, escitalopram, and fluvoxamine, with SD
ranging from 25.8% to 80.3% of patients. No significant difference with
placebo was found for the following antidepressants: agomelatine,
amineptine, bupropion, moclobemide, mirtazapine, and nefazodone.
Discussion: Treatment-emergent SD caused by antidepressants is a
considerable issue with a large variation across compounds. Some as-
sumptions, such as the inclusion of open-label studies or differences
in scales used to assess SD, could reduce the significance of our find-
ings. However, treatment-emergent SD is a frequent adverse effect
that should be considered in clinical activity for the choice of the pre-
scribed drug.
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F irst-generation antidepressants, tricyclics and monoamine
oxidase, are associated with sedation, weight gain, and anti-

cholinergic, cardiac, and potentially lethal adverse effects: when
these were the predominantly prescribed antidepressants, greater

attention is given to these adverse effects.1 Nonetheless, when
new drugs with a safer profile, such as selective serotonin reup-
take inhibitors (SSRIs) and serotonin and noradrenaline reup-
take inhibitors, were developed and became largely available,
greater attention was paid to previously unconsidered adverse
effects, in particular, to sexual dysfunction (SD).2,3 Sexual dys-
function can be divided into 3 phases reflecting the disruption
in the sequential aspects of the normal sexual response cycle of
sexual desire, arousal (including clitoral engorgement and lub-
rication in women and erectile function in men), and orgasm,4

and many drugs, especially those acting on the serotoninergic
system, were shown to negatively affect all the 3 phases, although
with possible differences between men and women.5,6

Unfortunately, despite the increasing interest toward sex-
ual adverse effects, early studies largely underestimated the real
prevalence of SD among newer antidepressants.6Y9 Two main
reasons can explain this factor: the first one is that patients,
if not directly questioned, tend to underreport sexual adverse
effects7,9; the second one is that SD is often associated with
mood and anxiety disorders, even when untreated.10

In recent times, new studies using specific questionnaires
or direct inquiry on sexual function confirmed the importance of
the specific investigation of the sexual life of the patients.6,9,11Y13

Recent studies directly comparing spontaneous reports by
patients to direct inquiry by clinicians confirmed these data,6Y9

underlying that only works in which sexual function is speci-
fically investigated through direct inquiry and sexual scales can
provide precise estimates of their real incidence.

The aim of the present meta-analysis was to quantify
treatment-emergent SD associated with presently used antide-
pressant therapies on the basis only of selected papers that spe-
cifically investigated this type of adverse effect.

METHODS

Literature Research
A literature search was conducted usingMEDLINE, ISIWeb

of Knowledge, and references of selected articles. The search
included articles published until July 2008. The search strategy
sought only studies published in English. The main search terms
were SD, sexual adverse effects, tricyclics, all SSRIs, all sero-
tonin and noradrenaline reuptake inhibitors, desire, arousal, and
orgasm.

Selection of Trials

Inclusion Criteria
A summary of the included studies is provided

in Supplementary Table 1 (Supplemental Digital Content 1,
http://links.lww.com/A1027). Drugs investigated in at least one
study on a minimum of 10 patients were considered for the
analysis. The included studies had to (1) investigate sexual
functioning in patients taking antidepressants; (2) clearly specify
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that the clinicians investigated SD through direct inquiry or a
specific sexual questionnaire; (3) allow only monotherapy, apart
from benzodiazepines, allowed only in one study6 that we in-
cluded given the scarce influence they are supposed to have on
sexual function45; (4) include only patients, or perform specific
analysis on a subsample of patients, without previous SD; (5)
clearly provide data on single drugs; and (6) provide dichotomous
variables for at least one outcome (eg, total SD). Double-blind,
open-label, cross-sectional, and retrospective studies were all in-
cluded. No time limits were considered; nonetheless, the greatest
quantity of studies’duration varied from 4 to 12 weeks, the period
in which SD is maximally prevalent, and when long-term studies
provided data between the 4th and 12th weeks, we considered
the investigated parameters in a specific week (at the 8th week
if possible) to make comparisons more homogeneous.

Exclusion Criteria
The exclusion criteria were the following: (1) antidepres-

sants were given for a primary SD (eg, premature ejaculation), (2)
antidepressants were given in substitution of a previous anti-
depressant (ie, we excluded studies where switches were allowed
to avoid samples of patients with SD related to the previous treat-
ment), (3) 2 or more drugs were contemporary given so that it
would have been impossible to distinguish the dysfunction related
to a drug or another, (4) patients were treated with other psy-
chotropic drugs in the days before the entry in the study, (5) the
authors referred to a class of drugs (eg, SSRI) and not to single
drugs, (6) the authors included only patients with previous SD,
(7) antidepressants were taken only a few days a month (eg, as it
usually happens in the premenstrual dysphoric disorder46), (8) the
study included patients with other severe medical illnesses or
further nonpsychiatric medications that could be related to SD,
(9) the study included only healthy subjects, and (10) no dicho-
tomous outcomes were given.

Outcome Measures

Primary Outcome Measure
The primary outcome measure was the rate of total

treatment-emergent SD.

Secondary Outcome Measures
The secondary outcome measures were the rates of the 3

main phases of sexual response, namely, desire, arousal, and
orgasm dysfunction. Furthermore, when possible, separate ana-
lyses were conducted for men and women separately. We also
performed a sensitivity analyses focusing on the impact of dif-
ferent scales and on the influence of diagnosis on SD. Other
clinical features possibly influencing SD were not available.

Data Extraction
Data were extracted by the authors from the original re-

ports. Further variables that did not fit with our definition of
primary and secondary outcome measures were calculated in
agreement with the criteria explained in the next section.

Data Analysis
Data were entered into the Cochrane Collaboration Review

Manager Software (RevMan version 4.2; Cochrane Collabora-
tion, Oxford, UK) and analyzed by RevMan analysis 1.01. For
dichotomous outcomes, odds ratios (ORs) and their 95%
confidence intervals (CIs) were calculated using a fixed-effect
model, as the population was supposed to be homogeneous. The
analysis was performed on the intent-to-treat population, apart

from those cases where authors specified a particular subsample
of patients to which their analysis were referred.

For the variables desire dysfunction, arousal dysfunction,
and orgasm dysfunction, when the authors provided only parti-
cular subclasses of a specific outcome measure (eg, delayed
orgasm and/or anorgasmia instead of total orgasm problems), we
conservatively considered the higher percentage value as the
representative value of that outcome variable (and not the arith-
metic sum to avoid double inclusions of the same patients).

Moreover, for studies that did not include the placebo con-
trol group, we calculated the weighted mean of the placebo
samples for the considered variable from placebo-controlled
studies that investigated the same variable and applied it to
studies not including a placebo group in the following manner:
we considered the number of the virtual placebo group equal to
the number of patients treated with SD in the specific studies,
and the hypothetical number of subjects with global or specific
SD was rescaled to the percentage of the same class we ob-
tained from the weighted mean analysis.

Finally, when 2 studies focused on partially or totally over-
lapping groups of subjects, we considered (1) whether only 1
of the 2 studies provided a dichotomous outcome, that parti-
cular study; (2) whether only 1 of the 2 studies was performed
on patients without previous SD, we considered that particu-
lar study aswell; and (3)whether no difference existed between the
2 studies in outcome measures, we considered the study with the
greatest sample. The previous methods were used both alone and
in various combinations as needed.

To better establish the influence on our results of a possi-
ble publication bias, for the variable total SD and for drugs
investigated in at least 5 independent studies, we considered
the funnel plot and calculated quantitatively the influence of
the publication bias through Egger’s analysis.47

Assessment of Heterogeneity
Heterogeneity between studies was assessed by the W2 and

I2 statistics and by visually inspecting the results. The W2 statis-
tic P G 0.05 was taken to be suggestive of heterogeneity; I2

statistic of more than 50% was taken to be indicative of mo-
derate heterogeneity.48 Heterogeneity, as expressed from the W2

and I2 statistics, measures the extent of inconsistency among
the studies’ results, and it is interpreted as approximately the
proportion of total variation in study estimates independent from
sampling errors. Possible reasons for the heterogeneity of the
results will be considered in the discussion.

RESULTS

Primary Outcome Measure
Our primary outcome measure was the rate of total

treatment-emergent SD caused by antidepressants. Mean total
SD associated with placebo was 14.2%. The absolute percent-
age values and the OR between drugs and placebo are reported
in Figure 1. The absence or presence of significant differences
with placebo and the heterogeneity between the studies are
shown in Supplementary Table 2 (Supplemental Digital Content
2, http://links.lww.com/A1028). Most of the drugs (as shown on
the said supplementary table) were associated to a significantly
higher rate of SD compared with placebo. Citalopram, fluoxe-
tine, paroxetine, sertraline, and venlafaxine showed the highest
rates of total SD. Sensitivity analysis about these drugs focusing
separately on patients with major depression did not show any
significant difference.

Fluvoxamine, escitalopram, duloxetine, phenelzine, and
imipramine showed significantly higher percentages of related
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FIGURE 1. Total and specific SDs. Percent of patients with total, desire, arousal, and orgasm SD. Absolute values, 95% CI and OR
comparedwith placebo (above each symbol) are reported. The number of subjects treatedwith a specific drug is shown between brackets.
Ago indicates agomelatine; Ami, amineptine; Bup, bupropion; Cit, citalopram; Clo, clomipramine; Dul, duloxetine; Esc, escitalopram;
Flu, fluoxetine; Fluv, fluvoxamine; Im, imipramine; Mr, mirtazapine; Moc, moclobemide; Nef, nefazodone; Par, paroxetine; Phe,
phenelzine; Pla, placebo; Sel, selegiline; Ser, sertraline; Ven, venlafaxine.
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SD compared with placebo but significantly less than the
previous 5 antidepressants. On the other hand, amineptine,
agomelatine, bupropion, mirtazapine, moclobemide, and nefa-
zodone showed a low percentage of SD comparable or inferior
to placebo.

Sensitivity analysis showed, however, that the use of dif-
ferent scales had a significant impact on the absolute value of
total SD: the Changes in Sexual Functioning Questionnaire and
the Psychotropic-Related Sexual Dysfunction Questionnaire were
more likely to provide higher percentages, whereas sexual effects
scale and direct inquiry without any specific questionnaire were
associated to lower percentages (Supplementary Table 3, Supple-
mental Digital Content 3, http://links.lww.com/A1029). Finally,
data on only a few drugs (citalopram, duloxetine, fluoxetine,
paroxetine, sertraline, venlafaxine, and bupropion) were available
on a minimum of 2 studies and on a minimum of 100 subjects.

Secondary Outcome Measures
Our secondary outcome measures were the rates of

treatment-emergent desire, arousal, and orgasm dysfunction.
Mean placebo rates were 3.8%, 3.5%, and 6.7% for phases 1,
2, and 3 of sexual function, respectively. The absolute percent-
age values and the OR between drug and placebo are displayed
in Figure 1. The absence or presence of significant differences
with placebo and the heterogeneity between the studies are
shown in Supplementary Table 2 (Supplemental Digital Content
2, http://links.lww.com/A1028).

As for the total SD, the large part of drugs seems to be
associated with a higher rate of sexual adverse effects compared
with placebo (Supplementary Table 2, Supplemental Digital
Content 2, http://links.lww.com/A1028). Almost all the same
drugs that were not related to global sexual dysfunction showed
no significant difference with placebo in the specific subanaly-
ses. Rare exceptions included mirtazapine that showed a signi-
ficant, though small, higher rate of desire dysfunction, whereas
escitalopram did not seem to be associated with desire dysfunc-
tion. Moreover, data showed that bupropion could be associated
with a modestly higher rate of arousal dysfunction than placebo
and that selegiline transdermal could have significantly lower

rates of desire and arousal dysfunction compared with placebo.
Particular attention has to be given to arousal dysfunction be-
cause a few studies did not investigate arousal dysfunction in
women. However, even excluding these studies, results did not
significantly change. The only exception includes the impossi-
bility to evaluate the effects of selegiline transdermal on female
sexual function given that the only study investigating sexual
arousal disorder in patients taking selegiline reported only male
arousal dysfunction.

As for total SD, data available on a minimum of 2 studies
and on a minimum of 100 subjects included only citalopram,
fluoxetine, paroxetine, sertraline, venlafaxine, and bupropion.

Differences in SD Between Men and Women
We then investigated if there was any difference between

male and female patients with respect to the different phases of
SD. The absolute percentage values and the OR between men
and women for drugs investigated in at least 2 independent
studies and the absence or presence of significant differences
between sexes as well as the heterogeneity between the studies
are shown in Table 1. Unfortunately, very few studies provided
complete data on both male and female patients, and it is not
possible to provide data on all antidepressants. Moreover, the
studies performed by Hsu and Shen29 and Shen and Hsu40 per-
formed only on male and female patients, respectively, and using
the same criteria of evaluation were considered as a single study.

For the 5 investigated drugs, data showed that men had
significantly higher rates of desire and orgasm dysfunction com-
pared with women, whereas women, surprisingly, seemed to have
higher arousal dysfunction than men, apart from a nonsignifi-
cant difference found for venlafaxine.

Publication Bias
The funnel plots of total SD for drugs studied in at least

5 independent articles were visually inspected (figures not
shown). We provided quantitative data as well through Egger’s
analysis. A significant publication bias was detected for fluo-
xetine analysis (A = 0.728, P = 0.04; intercept, j214.37; 95%
CI, j445.37 to 17.37) and paroxetine (A = 0.772; P = 0.02;

TABLE 1. Percent of Male and Female Patients With Total, Desire, Arousal, and Orgasm Dysfunction Separately

Drug
Patients With SD,

M/F
Percentage,

M/F OR 95% CI P
Heterogeneity

W
2 P

Heterogeneity
I2

Desire dysfunction
Citalopram 158/380 84.11/70.78 2.39 1.43Y3.99 0.0009 0.92 0
Fluoxetine 268/801 86.18/74.39 2.95 1.88Y4.63 0.00001 0.14 54.9%
Paroxetine 263/515 73.65/72.89 1.61 1.05Y2.47 0.03 0.94 0
Sertraline 231/545 84.15/71.92 2.72 1.62Y4.57 0.0002 0.25 27.5%
Venlafaxine 112/300 80.62/72 4.20 2.04Y8.62 0.0001 0.92 0

Arousal dysfunction
Paroxetine 233/433 64.51/83.96 0.45 0.31Y0.67 0.0001 0.30 6.5%
Sertraline 186/500 67.05/82 0.50 0.34Y0.74 0.0005 0.10 63.2%
Venlafaxine 112/301 75/77.71 0.99 0.59Y1.65 0.96 0.0008 85.7%

Orgasm dysfunction
Citalopram 158/380 74.05/39.47 4.60 3.01Y7.02 0.00001 0.005 87.1%
Fluoxetine 268/801 77.23/40.56 6.00 4.25Y8.48 G0.00001 0.0002 92.9%
Paroxetine 263/515 80.23/44.84 5.60 3.79Y8.29 G0.00001 0.32 13.5%
Sertraline 261/572 71.64/44.22 4.29 3.01Y6.12 G0.00001 0.01 72.3%
Venlafaxine 112/301 82.14/44.85 7.60 4.16Y13.89 G0.00001 0.14 55.1%
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intercept, j241.6; 95% CI, j488.6 to 4.6), whereas no pub-
lication bias was observed for sertraline (A = 0.824; P = 0.08;
intercept, j188.71; 95% CI, j474.89 to 96.89).

DISCUSSION
The aim of the present meta-analysis was to quantify

treatment-emergent SD associated with antidepressant therapy
on the basis of selected articles that specifically investigated
these types of adverse effects. Our analysis showed many im-
portant findings.

First of all, citalopram, escitalopram, fluoxetine, fluvoxa-
mine, paroxetine, sertraline, duloxetine, venlafaxine, imipramine,
and phenelzine were associated with significantly higher SD
rates compared with placebo and with absolute values of SD
ranging from 25% to 80% of patients. In particular, the highest
rates were found for citalopram, fluoxetine, paroxetine, sertraline,
and venlafaxine.

Second, there were no major differences between drugs
when considering total related SD and specific dysfunction of
the 3 phases of sexual response; in other words, all drugs asso-
ciated with total SD were related to significant dysfunction in
every single phase of sexual response, desire, arousal, and or-
gasm though in different proportions. Rare exceptions were
mirtazapine, which showed a significant, though small, higher
rate of desire dysfunction than placebo; escitalopram, compared
with placebo for the variable desire dysfunction; bupropion,
which was associated with a modestly higher rate of arousal
dysfunction than placebo; and selegiline transdermal, which
showed lower rates of desire and arousal dysfunction compared
with placebo.

The results are not surprising, considering the modification
induced by different antidepressant drugs on the neurotransmit-
ter systems of the brain. The effects of several antidepressants on
sexual desire could be linked to multiple factors that impact
those areas of the central nervous system associated with sexual
interest. The mesolimbic system was found to have a substantial
role in sexual interest, and dopamine has been suggested as an
important neurotransmitter required for maintaining sexual in-
terest in this area.49Y51 Potent and selective serotonin reuptake
blockade (as the one related to SSRI, clomipramine, and venla-
faxine) was found to reduce dopamine activity in the mesolim-
bic system through the serotonin 2 (5-HT2) receptors,51,52

suggesting a possible mechanism of actions for induced desire
dysfunction.

Arousal dysfunction can be explained as being related to
the reduction in the dopamine levels in the mesolimbic system
related to potent and selective 5-HT reuptake inhibition and to
the inhibition of peripheral spinal reflexes of the sympathetic
and parasympathetic systems, which mediate erection and
clitoral engorgement and are influenced by several neurotrans-
mitters including serotonin.49,50,53 Moreover, a possible role in
arousal dysfunction could be imputed to the reduction of nitric
oxide, a mediator of vascular changes required for erection.
There is some evidence, in fact, that nitric oxide can be reduced
by paroxetine, an SSRI, but not by nortriptyline, a drug es-
pecially acting on the noradrenergic system,54 although the
generalizability of this finding to other SSRIs needs further
investigations.

Finally, orgasm dysfunction seems to be linked to the de-
creased dopamine and noradrenaline levels induced by 5-HT2

activation as well.53,55,56 These changes result in an alteration of
the sympathetic and parasympathetic systems, which tone has an
important role in mediating orgasm and ejaculation.50,53 These
possible explanations are also consistent with data showing that

drugs such as mirtazapine and nefazodone, which have the
benefit of the 5-HT2 antagonism, do not show significant
differences with placebo in causing SD.57

As we can see, the specific mechanisms of action of an-
tidepressants play a substantial role in their sexual adverse
effects profile. This is particularly true for drugs that could
appear similar because of their action on more neurotrans-
mitters, such as duloxetine, venlafaxine, and phenelzine on one
side and moclobemide, bupropion, and selegiline transdermal on
the other, but that are significantly different in their adverse
effects profile. The last 3 antidepressants, in fact, are not asso-
ciated with SD. This could be because selegiline transdermal58

and bupropion59 have a prodopaminergic effect positively re-
lated to sexual behavior60 as well as moclobemide that, more-
over, lacks the anticholinergic effects associated with other
antidepressants.36

The third important finding of our meta-analysis, on the basis
of studies that provided separate data on both sexes, is that men
had significantly higher rates of desire and orgasm dysfunction
compared with women, whereas women seemed to have a higher
arousal dysfunction than men, apart from a nonsignificant
difference found for venlafaxine. A possible explanation for the
last finding could be linked to the greater weight of cognitive
compared with physiologic aspects of arousal in women.5

Finally, our results strongly suggest that the rate of SD
can vary according to the type of assessing scale. More in de-
tail, the Changes in Sexual Functioning Questionnaire and the
Psychotropic-Related Sexual Dysfunction Questionnaire are
more likely to provide higher rates of SD, whereas sexual
effects scale and direct inquiry without any specific question-
naire are associated with lower percentages, suggesting the
need for further investigations on the different sensitivity of
commonly used methods of investigation. In any case, spon-
taneous reports are largely underestimating the real incidence:
a review61 specifically investigating fluoxetine-induced SD
evidenced a range of 34% to 75% when it was directly in-
vestigated, whereas spontaneously reported one ranged only
from 2.7% to 7.8%. This issue is of particular importance
considering that included studies purposely investigating sexual
function represent less than 10% of available data about
antidepressant SD.

Another important aspect of antidepressant-induced SD
seems to be the time at which it is considered,6,26,62 with some
evidence that only 15% of patients with treatment-emergent
SD seem to obtain a moderate to total improvement between
the third and sixth months, a percentage that reaches the 30%
after 6 months.

Furthermore, our findings outline the need for future re-
search to investigate those factors that could be considered as
related to SD to address patients with a higher risk of SD toward
antidepressants that do not significantly interfere with sexual
functioning. Examples include medical comorbidities, substance
abuse, hormonal changes, medications, interpersonal conflicts,
and further psychological issues57 and the possible influence
of some genetic variants.63,64

Unfortunately, the present analysis is affected by several
limitations that reduce the significance of our findings and can
explain the heterogeneity detected in many analyses. First, no
time limits were included, whereas as previously reported, SD
seems to improve in a significant percentage of patients.6 None-
theless, we compensated this limitation by considering end point
values from the 4th to 12th weeks when available.

Second, we considered together studies where SD was in-
vestigated through different methods such as different scales or
direct inquiry. However, we performed a sensitivity analysis of
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the results for the variable total SD, showing how SD values
varied depending on different measurement methods.

Third, we included both double-blind, single-blind and
open-label trials to include the greatest quantity of available
studies, although double-blind placebo-controlled studies
showed superiority to other study designs and are usually pre-
ferred for meta-analytic purposes.65,66 Nonetheless, our strategy
has the advantage of being more representative of the general
patients populations.67

Fourth, we included only studies providing dichotomous
outcomes, given the great number of used scales, and we ex-
cluded studies considering class of drugs instead of single
drugs; this could be a possible explanation of the publication
bias noted in the funnel plot and by Egger’s analysis, although
another possible explanation is linked to the small sample size
of many studies that limits their power to detect differences
among different treatment options.

Fifth, we excluded studies performed on patients with pre-
vious SD, a fact that could be related to a greater severity of
illness and to comorbid medical illnesses that affect sexual
functioning, and we excluded patients treated with 2 or more
drugs, obtaining results that could be less representative of
the general population. However, the inclusion of patients with
previous SD would have led to inconclusive results.

Sixth, many of the studies mentioned in the present meta-
analysis would fall far short of an adequately powered study and
are therefore subject to type II errors (false-negative). Anyway,
this problem is partially compensated by the weights of the
sample size, reducing the weight of small trials.

Then, an artificial inflation of the effect could be due to the
use of the same normative control sample scores. This could
explain why selegiline transdermal seems to be associated with
significantly lower sexual adverse effects than placebo.

Furthermore, we did not perform separate analyses for the
same drugs administered at different dosages, given the simi-
larities of the dosages across the studies. Nonetheless, it should
be more deeply considered in future studies given the scarcity
of high-quality studies investigating this feature.9

Finally, studies including depressed patients with previous
SD often showed a global improvement of sexual functioning,
suggesting the usefulness of antidepressants in enhancing sex-
ual function in depressed patients affected by illness-related
SD.36,68Y72

In conclusion, our meta-analysis shows that there is a high
prevalence of SD related to antidepressant drugs, especially
among those acting on the serotoninergic system, providing
strong evidence that citalopram, fluoxetine, paroxetine, sertra-
line, and venlafaxine are related to consistent SD, whereas
bupropion-related SD is similar to placebo, and showing the
necessity of further research to better investigate treatment-
emergent SD related to other antidepressants.

ACKNOWLEDGMENT
The authors thank Dr Raffaella Calati for her help in data

analysis.

AUTHOR DISCLOSURE INFORMATION
The authors declare no conflict of interest.

REFERENCES

1. Segraves RT, Balon R. Sexual Pharmacology: Fast Facts. New York,
NY: WW Norton; 2003.

2. Rosen RC, Lane RM, Menza M. Effects of SSRIs on sexual function:
a critical review. J Clin Psychopharmacol. 1999;19:67Y85.

3. Rothschild AJ. Sexual side effects of antidepressants. J Clin
Psychiatry. 2000;61:28Y36.

4. American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition. Washington, DC: American
Psychiatric Association; 1994.

5. Clayton A, Keller A, McGarvey EL. Burden of phase-specific sexual
dysfunction with SSRIs. J Affect Disord. 2006;91:27Y32.

6. Montejo AL, Llorca G, Izquierdo JA, et al. Incidence of sexual
dysfunction associated with antidepressant agents: a prospective
multicenter study of 1022 outpatients. Spanish Working Group for
the Study of Psychotropic-Related Sexual Dysfunction. J Clin
Psychiatry. 2001;62(suppl 3):10Y21.

7. Landen M, Hogberg P, Thase ME. Incidence of sexual side effects
in refractory depression during treatment with citalopram or paroxetine.
J Clin Psychiatry. 2005;66:100Y106.

8. Rosenberg KP, Bleiberg KL, Koscis J, et al. A survey of sexual side
effects among severely mentally ill patients taking psychotropic
medications: impact on compliance. J Sex Marital Ther. 2003;29:
289Y296.

9. Clayton AH, Pradko JF, Croft HA, et al. Prevalence of sexual
dysfunction among newer antidepressants. J Clin Psychiatry. 2002;63:
357Y366.

10. Labbate LA, Lare SB. Sexual dysfunction in male psychiatric
outpatients: validity of the Massachusetts General Hospital Sexual
Functioning Questionnaire. Psychother Psychosom. 2001;70:221Y225.

11. McGahuey CA, Gelenberg AJ, Laukes CA, et al. The Arizona
Sexual Experience Scale (ASEX): reliability and validity. J Sex Marital
Ther. 2000;26:25Y40.

12. Clayton AH, McGarvey EL, Clavet GJ. The Changes in Sexual
Functioning Questionnaire (CSFQ): development, reliability,
and validity. Psychopharmacol Bull. 1997;33:731Y745.

13. 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;23:176Y194.

14. Amsterdam JD, Bodkin JA. Selegiline transdermal system in the
prevention of relapse of major depressive disorder: a 52-week,
double-blind, placebo-substitution, parallel-group clinical trial. J Clin
Psychopharmacol. 2006;26:579Y586.

15. Bodkin JA, Amsterdam JD. Transdermal selegiline in major
depression: a double-blind, placebo-controlled, parallel-group study
in outpatients. Am J Psychiatry. 2002;159:1869Y1875.

16. Ashton AK, Hamer R, Rosen RC. Serotonin reuptake inhibitor-induced
sexual dysfunction and its treatment. A large-scale retrospective study
of 596 psychiatric outpatients. J Sex Marital Ther. 1997;23:165Y175.

17. Balon R, Yeragani VK, Pohl R, et al. Sexual dysfunction during
antidepressant treatment. J Clin Psychiatry. 1993;54:209Y212.

18. Boyarsky BK, Haque W, Rouleau MR, et al. Sexual functioning in
depressed outpatients taking mirtazapine. Depress Anxiety. 1999;
9:175Y179.

19. Clayton AH, Croft HA, Horrigan JP, et al. Bupropion extended release
compared with escitalopram: effects on sexual functioning and
antidepressant efficacy in 2 randomized, double-blind,
placebo-controlled studies. J Clin Psychiatry. 2006;67:736Y746.

20. Clayton A, Kornstein S, Prakash A, et al. Changes in sexual
functioning associated with duloxetine, escitalopram, and placebo in
the treatment of patients with major depressive disorder. J Sex
Med. 2007;4:917Y929.

21. Coleman CC, King BR, Bolden-Watson C, et al. A placebo-controlled
comparison of the effects on sexual functioning of bupropion
sustained release and fluoxetine. Clin Ther. 2001;23:1040Y1058.

22. Croft H, Settle E Jr, Houser T, et al. A placebo-controlled comparison

Serretti and Chiesa Journal of Clinical Psychopharmacology & Volume 29, Number 3, June 2009

264 | www.psychopharmacology.com * 2009 Lippincott Williams & Wilkins

9Copyright @ 200  Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



of the antidepressant efficacy and effects on sexual functioning of
sustained-release bupropion and sertraline. Clin Ther. 1999;21:
643Y658.

23. Dannon PN, Iancu I, Cohen A, et al. Three year naturalistic outcome
study of panic disorder patients treated with paroxetine. BMC
Psychiatry. 2004;4:16.

24. Dannon PN, Iancu I, Lowengrub K, et al. A naturalistic long-term
comparison study of selective serotonin reuptake inhibitors in the
treatment of panic disorder. Clin Neuropharmacol. 2007;30:
326Y334.

25. Davidson J, Yaryura-Tobias J, DuPont R, et al. Fluvoxamine-controlled
release formulation for the treatment of generalized social anxiety
disorder. J Clin Psychopharmacol. 2004;24:118Y125.

26. Detke MJ, Wiltse CG, Mallinckrodt CH, et al. Duloxetine in the acute
and long-term treatment of major depressive disorder: a placebo- and
paroxetine-controlled trial. Eur Neuropsychopharmacol. 2004;14:
457Y470.

27. Goldstein DJ, Lu Y, Detke MJ, et al. Duloxetine in the treatment of
depression: a double-blind placebo-controlled comparison with
paroxetine. J Clin Psychopharmacol. 2004;24:389Y399.

28. Harrison WM, Stewart J, Ehrhardt AA, et al. A controlled study
of the effects of antidepressants on sexual function. Psychopharmacol
Bull. 1985;21:85Y88.

29. Hsu JH, Shen WW. Male sexual side effects associated with
antidepressants: a descriptive clinical study of 32 patients. Int J
Psychiatry Med. 1995;25:191Y201.

30. Jacobsen FM. Fluoxetine-induced sexual dysfunction and an open
trial of yohimbine. J Clin Psychiatry. 1992;53:119Y122.

31. Kavoussi RJ, Segraves RT, Hughes AR, et al. Double-blind
comparison of bupropion sustained release and sertraline in depressed
outpatients. J Clin Psychiatry. 1997;58:532Y537.

32. Kennedy SH, Eisfeld BS, Dickens SE, et al. Antidepressant-induced
sexual dysfunction during treatment with moclobemide, paroxetine,
sertraline, and venlafaxine. J Clin Psychiatry. 2000;61:276Y281.

33. Kennedy SH, Fulton KA, Bagby RM, et al. Sexual function during
bupropion or paroxetine treatment of major depressive disorder.
Can J Psychiatry. 2006;51:234Y242.

34. Kennedy S. Favorable sexual profile of agomelatine in depressed
patients. Eur Neuropsychopharmacol. 2006;16:S319.

35. Kennedy SH, Rizvi S, Fulton K, et al. A double-blind comparison of
sexual functioning, antidepressant efficacy, and tolerability between
agomelatine and venlafaxine XR. J Clin Psychopharmacol. 2008;
28:329Y333.

36. Philipp M, Kohnen R, Benkert O. A comparison study of
moclobemide and doxepin in major depression with special reference to
effects on sexual dysfunction. Int Clin Psychopharmacol. 1993;7:
149Y153.

37. Monteiro WO, Noshirvani HF, Marks IM, et al. Anorgasmia
from clomipramine in obsessive-compulsive disorder. A controlled trial.
Br J Psychiatry. 1987;151:107Y112.

38. Montejo AL, Garcia M, Espada M, et al. Psychometric characteristics
of the Psychotropic-Related Sexual Dysfunction Questionnaire.
Spanish work group for the study of psychotropic-related sexual
dysfunctions. Actas Esp Psiquiatr. 2000;28:141Y150.

39. Segraves RT, Kavoussi R, Hughes AR, et al. Evaluation of sexual
functioning in depressed outpatients: a double-blind comparison
of sustained-release bupropion and sertraline treatment. J Clin
Psychopharmacol. 2000;20:122Y128.

40. Shen WW, Hsu JH. Female sexual side effects associated with
selective serotonin reuptake inhibitors: a descriptive clinical study of
33 patients. Int J Psychiatry Med. 1995;25:239Y248.

41. Thase ME, Clayton AH, Haight BR, et al. A double-blind comparison

between bupropion XL and venlafaxine XR: sexual functioning,
antidepressant efficacy, and tolerability. J Clin Psychopharmacol. 2006;
26:482Y488.

42. Vanderkooy JD, Kennedy SH, Bagby RM. Antidepressant side effects
in depression patients treated in a naturalistic setting: a study of
bupropion, moclobemide, paroxetine, sertraline, and venlafaxine. Can J
Psychiatry. 2002;47:174Y180.

43. Healy D. Psychiatric Drugs Explained. 2nd ed. New York, NY:
Churchill Livingston; 2001.

44. 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;33:755Y760.

45. Gitlin MJ. Sexual side effects of psychotrpic medications. Psychiatr
Clin North Am Ann Drug Ther. 1997;4:61Y90.

46. Pearlstein T. Selective serotonin reuptake inhibitors for premenstrual
dysphoric disorder: the emerging gold standard? Drugs. 2002;62:
1869Y1885.

47. Egger M, Davey Smith G, Schneider M, et al. Bias in meta-analysis
detected by a simple, graphical test. BMJ. 1997;315:629Y634.

48. Higgins JP, Thompson SG, Deeks JJ, et al. Measuring inconsistency
in meta-analyses. BMJ. 2003;327:557Y560.

49. Segraves RT. Effects of psychotropic drugs on human erection and
ejaculation. Arch Gen Psychiatry. 1989;46:275Y284.

50. Bitran D, Hull EM, Holmes GM, et al. Regulation of male rat
copulatory behavior by preoptic incertohypothalamic dopamine
neurons. Brain Res Bull. 1988;20:323Y331.

51. Baldessarini RJ, Marsh E. Fluoxetine and side effects. Arch Gen
Psychiatry. 1990;47:191Y192.

52. Meltzer HY, Young M, Metz J, et al. Extrapyramidal side effects
and increased serum prolactin following fluoxetine, a new
antidepressant. J Neural Transm. 1979;45:165Y175.

53. Pollack MH, Reiter S, Hammerness P. Genitourinary and sexual
adverse effects of psychotropic medication. Int J Psychiatry Med.
1992;22:305Y327.

54. Finkel MS, Laghrissi-Thode F, Pollock BG, et al. Paroxetine is a
novel nitric oxide synthase inhibitor. Psychopharmacol Bull. 1996;32:
653Y658.

55. Zajecka J, Fawcett J, Schaff M, et al. The role of serotonin in sexual
dysfunction: fluoxetine-associated orgasm dysfunction. J Clin
Psychiatry. 1991;52:66Y68.

56. Crenshaw TL, Goldberg JP. Sexual Pharmacology: Drugs That Affect
Sexual Functioning. New York, NY: WW Norton and Co; 1996.

57. Zajecka J. Strategies for the treatment of antidepressant-related sexual
dysfunction. J Clin Psychiatry. 2001;62(suppl 3):35Y43.

58. Bristol Myers Company. EMSAM Prescribing Information (2006).
New York, NY: Bristol-Myers Squibb Company (BMS); 2006.

59. Ascher JA, Cole JO, Colin JN, et al. Bupropion: a review of its
mechanism of antidepressant activity. J Clin Psychiatry. 1995;56:
395Y401.

60. Melis MR, Argiolas A. Dopamine and sexual behavior. Neurosci
Biobehav Rev. 1995;19:19Y38.

61. Hirschfeld RM. Care of the sexually active depressed patient. J Clin
Psychiatry. 1999;60(suppl 17):32Y35; discussion 46Y48.

62. Haberfellner EM, Rittmannsberger H. Spontaneous remission of
SSRI-induced orgasm delay. Pharmacopsychiatry. 2004;37:
127Y130.

63. Zourkova A, Ceskova E, Hadasova E, et al. Links among
paroxetine-induced sexual dysfunctions, gender, and CYP2D6 activity.
J Sex Marital Ther. 2007;33:343Y355.

64. Zourkova A, Hadasova E. Relationship between CYP2D6 metabolic

Journal of Clinical Psychopharmacology & Volume 29, Number 3, June 2009 Treatment-Emergent SD Related to Antidepressants

* 2009 Lippincott Williams & Wilkins www.psychopharmacology.com | 265

9Copyright @ 200  Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



status and sexual dysfunction in paroxetine treatment. J Sex
Marital Ther. 2002;28:451Y461.

65. Colditz GA, Miller JN, Mosteller F. How study design affects
outcomes in comparisons of therapy, I: medical. Stat Med. 1989;8:
441Y454.

66. Schulz KF, Chalmers I, Hayes RJ, et al. Empirical evidence of bias.
Dimensions of methodological quality associated with estimates
of treatment effects in controlled trials. JAMA. 1995;273:408Y412.

67. Zimmerman M, Mattia JI, Posternak MA. Are subjects in
pharmacological treatment trials of depression representative of
patients in routine clinical practice? Am J Psychiatry. 2002;159:
469Y473.

68. Baldwin DS, Cooper JA, Huusom AK, et al. A double-blind,
randomized, parallel-group, flexible-dose study to evaluate the
tolerability, efficacy and effects of treatment discontinuation with

escitalopram and paroxetine in patients with major depressive disorder.
Int Clin Psychopharmacol. 2006;21:159Y169.

69. Coleman CC, Cunningham LA, Foster VJ, et al. Sexual dysfunction
associated with the treatment of depression: a placebo-controlled
comparison of bupropion sustained release and sertraline treatment.
Ann Clin Psychiatry. 1999;11:205Y215.

70. Merino MJ, Gonzalez P, Muniz J, et al. Sexual dysfunction undergoing
treatment with antidepressants. Int J Psychiatry Clin Pract.
2000;4:311Y317.

71. Michelson D, Schmidt M, Lee J, et al. Changes in sexual function
during acute and six-month fluoxetine therapy: a prospective
assessment. J Sex Marital Ther. 2001;27:289Y302.

72. Saiz-Ruiz J, Montes JM, Ibanez A, et al. Assessment of sexual
functioning in depressed patients treated with mirtazapine: a naturalistic
6-month study. Hum Psychopharmacol. 2005;20:435Y440.

Serretti and Chiesa Journal of Clinical Psychopharmacology & Volume 29, Number 3, June 2009

266 | www.psychopharmacology.com * 2009 Lippincott Williams & Wilkins

9Copyright @ 200  Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


