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Abstract: Major depressive disorder is a serious mental disorder in which treatment with
antidepressant medication is often associated with sexual dysfunction (SD). Given its intimate
nature, treatment emergent sexual dysfunction (TESD) has a low rate of spontaneous reports by
patients, and this side effect therefore remains underestimated in clinical practice and in technical data
sheets for antidepressants. Moreover, the issue of TESD is rarely routinely approached by clinicians
in daily praxis. TESD is a determinant for tolerability, since this dysfunction often leads to a state of
patient distress (or the distress of their partner) in the sexually active population, which is one of the
most frequent reasons for lack of adherence and treatment drop-outs in antidepressant use. There is a
delicate balance between prescribing an effective drug that improves depressive symptomatology
and also has a minimum impact on sexuality. In this paper, we detail some management strategies
for TESD from a clinical perspective, ranging from prevention (carefully choosing an antidepressant
with a low rate of TESD) to possible pharmacological interventions aimed at improving patients’
tolerability when TESD is present. The suggested recommendations include the following: for low
sexual desire, switching to a non-serotoninergic drug, lowering the dose, or associating bupropion
or aripiprazole; for unwanted orgasm delayal or anorgasmia, dose reduction, “weekend holiday”,
or switching to a non-serotoninergic drug or fluvoxamine; for erectile dysfunction, switching to
a non-serotoninergic drug or the addition of an antidote such as phosphodiesterase 5 inhibitors
(PD5-I); and for lubrication difficulties, switching to a non-serotoninergic drug, dose reduction,
or using vaginal lubricants. A psychoeducational and psychotherapeutic approach should always be
considered in cases with poorly tolerated sexual dysfunction.

Keywords: antidepressant; sexual dysfunction; erectile dysfunction; anorgasmia; orgasm retardation;
TESD; management strategies; treatment

1. Introduction

Treatment emergent sexual dysfunction (TESD) is common in the sexually active population.
TESD is one of the most long-lasting side effects in users of antidepressants (ADs), despite its occurrence
being underestimated in technical data sheets for ADs, where the incidence is stated as 2%-16% [1].
These percentages are remarkably low compared with those that are estimated in everyday praxis and
specific studies [2-4] including systematic reviews [5,6] and meta-analysis [7] (Table 1). The reasons
for this underestimation include the fact that the incidence of sexual dysfunction (SD) is obtained
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from registered drug trials and short-term efficacy studies, which are unreliable since they either
include sexually inactive patients [5] or do not use specific and validated questionnaires, rather relying
solely on spontaneous reports. Using large samples of patients, the true prevalence of TESD has been
calculated in everyday clinical praxis [8,9] to be significantly greater than the prevalence stated in
technical data sheets for ADs. TESD is believed to be twice as common in depressed patients than in
controls [10]. Since sexual dysfunction (SD) is widely associated with depression, screening for TESD
as a possible depressive symptom [11] is advisable when screening for affective disorders in people
with TESD [12].

Specific questionnaires are available to determine the presence of TESD. When employing some of
these in sexually active patients, such as the Psychotropic-Related Sexual Dysfunction Questionnaire
(PRSexDQ; also known as SALSEX) [13] or the Changes in Sexual Function Questionnaire (CSFQ) [14],
the reported prevalence of TESD was 50%-70%, and was higher in patients being treated with
selective serotoninergic reuptake inhibitors (SSRIs) [15-18]. Furthermore, the prevalence of TESD was
found to be higher than 80% in healthy volunteers that took an SSRI for at least eight weeks [19,20].
The consequences of TESD are various, ranging from a decline in the quality of life to treatment
drop-out for the same reason [18,21] (however, the exact percentages of patients who do this are
unclear [22,23]). This poses a potential risk of relapse and other negative repercussions regarding
depression prognosis [24,25]. The most frequent symptoms of TESD are decreased sexual desire and
orgasm retardation [2,18]. Erectile dysfunction is less frequent (although the prevalence is 30%—40%
for the ADs paroxetine, citalopram, and venlafaxine at the usual therapeutic dosing) [18]. Anorgasmia
or lack of ejaculation are the side effects that are least well tolerated by patients, especially males [19],
who tend to report it more [26].

Additionally, TESD often remains unaddressed in everyday praxis unless the clinician directly
asks the patient, which has been found to be uncommon in primary care [27-29]; this causes the
prevalence of TESD to be underestimated in depressed patients [30,31]. Spontaneous communication
from patients about this side effect is not above 15%—-20% [18]. TESD usually causes distress for the
patient and/or their partners in the short-, medium-, and long term. This aspect of sexual tolerability
should be carefully considered in the selection of an AD [32].

SSRIs, as well as venlafaxine and clomipramine, are the ADs that are most commonly associated
with TESD, while other ADs with a different, non-serotoninergic mechanism of action (mirtazapine,
bupropion, agomelatine, and moclobemide) seem to be associated with a lower prevalence of
TESD [16]; controlled studies and case series of these drugs in the medium- and long term showed
little decline in patients’ sexuality compared with that observed for serotoninergic ADs [33-36].
However, the antidepressive effect of non-serotoninergic ADs can be insufficient in some groups of
patients (those with obsessive-compulsive disorder, panic disorder, or anxiety disorders) who require a
serotoninergic effect.

In general, there is a scarcity of well-designed comparative studies of contemporary ADs involving
a direct assessment of sexual side-effects as the primary outcome measure [37]. Dual ADs, i.e., mixed
reuptake inhibitors of both serotonin and noradrenaline (duloxetine, desvenlafaxine), could be
associated with a lower incidence of TESD, however contradictory data have been reported in diverse
studies with different designs [38].

The effects of duloxetine on the sexual lives of patients seems to be linked to its antidepressive
effects, with SD being more frequent in populations that present a lesser response to the drug than
in those that respond adequately [39]. On the other hand, vortioxetine, which has a multimodal
mechanism of action which is serotoninergic, noradrenergic, and dopaminergic, seems to be associated
with a lower prevalence of TESD, in agreement with data derived from registered clinical trials [40,41]
and from a specific study that switched patients” AD to vortioxetine when TESD appeared [42]; however,
there is not enough naturalistic data from everyday clinical praxis that confirms this observation.

Desvenlafaxine has been shown to be associated with a lower incidence of SD side effects (e.g.,
erectile dysfunction or anorgasmia) than other ADs [43,44]; however, these studies were not specifically
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designed to detect alterations in sexual function. One study that was specifically designed to detect
alterations in sexual function, a post-hoc analysis of a drug trial that was compared with a placebo
using the Arizona Sexual Experiences Scale (ASEX), found that, when compared to placebo, two groups
of females had a similar incidence of orgasm retardation [45], while other sexual functions such as
sexual desire and arousal were not affected. The results of another study suggest that the incidence
of TESD could be higher in patients taking 100 mg of desvenlafaxine than those taking 50 mg [46];
however, these results are not conclusive since no statistically significant differences were observed.

Table 1. Meta-analysis of the prevalence of sexual dysfunction in patients taking antidepressants [3].

Antidepressant Prevalence of Sexual Dysfunction Main Form of Sexual Dysfunction
Moclobemide 0.22% Desire (4.11%), orgasm (0.41%), arousal (1.91%)
Agomelatine 0.25% Desire (1.52%), orgasm (1.31%)

Amineptine 0.46% Insufficient data
Nefazodone 0.46% Desire (1.53%), orgasm (0.32%), arousal (0.19%)
Bupropion 0.75% Desire (1.29%), orgasm (1.26%), arousal (1.83%)
Mirtazapine 2.32% Desire (6.03%), orgasm (4.4%), arousal (3.92%)

. o Desire (6.31%), orgasm (11.91%), arousal

Fluvoxamine 3.27% (31.42%)

Escitalopram 3.44% Desire (1.10%), orgasm (4.23%), arousal (0.68%)
Duloxetine 4.36% Desire (5.25%), arousal (10.95%)
Phenelzine 6.43% Desire (5.71%), orgasm (11.85%), arousal

(5.76%)
Imipramine 7.24% Desire (6.33%), orgasm (5.25%), arousal (6.07%)
. o Desire (45.59%), orgasm (11.91%), arousal
Fluoxetine 15.59% (31.42%)
. o Desire (46.99%), orgasm (18.45%), arousal
Paroxetine 16.68% (44.44%)
. o Desire (55.30%), orgasm (14.39%), arousal
Citalopram 20.27% (82.48%)
Venlafaxine 24.82% Desire (23%), orgasm (15.94%), arousal (54.04%)
. o Desire (42.95%), orgasm (15.03%), arousal
Sertraline 27.43% (38.58%)

Given the wide array of AD drugs that are available and their potential for TESD, in the present
study, we aimed to gather information about possible management strategies for TESD in patients
who are taking an AD which does not compromise the antidepressive effect. We aimed to gather and
update relevant information, including studies conducted with relatively new ADs (desvenlafaxine,
vortioxetine).

2. Methodology

We performed a review of TESD and its possible management strategies. There was no specific
time-delimitation. Priority was given to literature reviews and articles that had been published most
recently, with special attention given to articles that had been subjected to peer review. PubMed
and Cochrane were the main databases used. The following search terms and their derivatives were

Zan v

used in multiple combinations: “sexual dysfunction”, “erectile dysfunction”, “sexual function*” (to
ai as

allow for both “function” and “functioning”), “orgasm retardation”, “anorgasmia”, “antidepressant”,
and “antidepressive”.
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We excluded articles which focused on SD as a general entity rather than as a consequence
of treatment with ADs. Initially, 124 relevant results were found which were focused on TESD.
Upon manual screening and categorizing, these results included (1) those which acknowledged
the prevalence and clinical relevance of the phenomenon, and (2) those which focused on clinical
management strategies for TESD.

The results described under “(1)” were mainly used for Section 1 of this paper. There were a
total of 32 articles, including 4 transversal and cross-sectional studies, 11 observational studies, and a
total of 17 reviews (of which 5 were meta-analyses). Several of these articles were also used on other
sections of the paper to provide background, since many of them are antidepressant-specific.

The results described under “(2)” are included in Section 3 of this paper. There were a total of 72
articles, including 29 reviews (of which 7 were systematic reviews or meta-analyses), 19 experimental
studies, and 23 observational studies. An additional 12 articles were included after selected areas of
the paper were revised (experimental studies with sildenafil, trazodone studies, sex surrogate studies,
and validated questionnaires about SD). The Zotero reference management tool was used to build a
database of all the considered articles.

3. Results and Clinical Approach

The most practical way to approach TESD seems to be following a simple three-step sequence:

(1) Prevent TESD in susceptible population;

(2) Conduct routine checks for TESD in sexually active patients who are prescribed ADs;

(3) Perform clinical intervention when TESD is a problem for the patient and/or their partner or
causes a potential risk for treatment drop-out.

3.1. Primary Prevention: Using ADs with a Low Incidence of TESD

TESD frequently appears in sexually active patients and should be prevented as much as possible.
Before deciding on an AD treatment—which could greatly affect the patient’s sexual life, in some cases
for a prolonged period of time—all interviews with patients should include questions about their
sexual life, frequency of intimate relations, sexual satisfaction, and the relevance of these aspects for the
patient (and their partner, if they have one). In most patients, the initial level of concern about TESD is
low at the beginning of treatment or in short-term treatments, however some patients will abandon
long-term treatment (beyond 6-12 months) if TESD persists [47]. However, other patients, such as
post-menopausal women, accept TESD with little trouble and do not consider it a major problem in
their lives [18]. In patients (with or without partners) who consider preserving sexual function as
relevant, the ethical obligation of discussing possible sexual side effects of AD medication should
always be kept in mind before prescribing it so that the patient can make an adequately informed
decision about their treatment. Psychotherapy may be the first choice for patients who do not want to
receive ADs due to the risk of SD.

As a first option, clinicians should consider commencing treatment with ADs that have a low
incidence of TESD, namely agomelatine, mirtazapine [3,5,48], or bupropion [49,50]. Bupropion is the
AD for which there is the most scientific evidence for a low incidence of TESD and could therefore
be the first option in the sexually active population. While other non-serotoninergic drugs are also
associated with a low incidence of TESD, such as mianserin [51-53], maprotiline, and reboxetine [54],
these have other adverse effects that need to be carefully considered, such as possible weight gain,
sedation, and medium- to long-term anticholinergic effects.

If an AD is required to have some serotoninergic effect and also to have a lower impact on
sexual function and orgasm/ejaculation, fluvoxamine is the best candidate when not dosing above
100 mg/day [2]. Among drugs which are partially serotoninergic, the possibilities are desvenlafaxine
(when dosing under 100 mg/day) [46] and vortioxetine (10-15 mg per day) [55]. A prospective
naturalistic study of desvenlafaxine conducted by our Sexuality and Mental Health project group [56]
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showed promising results when prescribing this drug as the first AD to a group of depressed patients,
with an incidence of TESD of 44.4% being observed. This incidence is lower than that observed in a
previous study that used the same methodology for SSRIs and serotonin—norepinephrine reuptake
inhibitors (SNRIs) (66% for SSRIs and 75.4%-74.8% for SNRIs) [16]. Moreover, in two international
studies of the prevalence of TESD, a large proportion of the participating patients showed new TESD
symptoms or the worsening of pre-existing TESD symptoms during the first weeks after beginning
treatment with SNRIs (27%—-65% of females and 26%-57% of males) [4,57].

It is necessary to adequately clarify the role that different ADs play in the development of
TESD and the subsequent decline of patients” quality of life. In patients who are sexually active,
prescribing drugs that do not worsen patients’ sexual lives should always be kept in mind when
treating depressed patients. Furthermore, since TESD is most frequent for some concrete ADs, it should
always be considered when researching new molecules and searching for better profiles of medium-
and long-term tolerability [32,58].

3.2. Detection and Exploration of TESD

Once an AD treatment is prescribed, especially if a serotoninergic AD is chosen, it is essential
to discover whether TESD exists by routinely asking clear and simple questions such as “How has
your sexual life been since you started taking the medication?” and “Have you noticed any change
that worries you?”. A small proportion of patients may be surprised by such questions and will not
complain until specifically and repeatedly asked about every sexual aspect one after another. Therefore,
if the answer to the first question is “No”, it is best to make sure by asking the question “Have you
noticed any problems in your sexual desire, your orgasms/ejaculation, or your arousal capacity since
you started taking the medication?”

Openly discussing sexuality with patients might be difficult for some clinicians [59-61] for several
reasons (uncertainty, fear of causing distress, etc.). Clinicians should always approach this issue in
a neutral manner, expressing concern about the patient’s wellbeing and informing them about the
potential sexual side effects of AD medication. An appropriate sexual medical history must be used to
thoroughly understand the onset of the first SD symptoms, SD severity, the impact of SD on the sexual
lives of the patient and their partner, and the influence of SD on the patient’s quality of life.

The validated PRSexDQ-SALSEX is an adequate option to better quantify TESD and measure its
degree of acceptance by the patient. The questionnaire includes a brief (no more than three minutes)
global exploration through five items and can be self-applied or applied through direct interviewing.
The maximum score is 15 points, and scores are subdivided into the following grades of dysfunction:
low (0-5 points), moderate (6-10 points), and severe (11-15 points). The last item indicates how
relevant the TESD (if present) is to the patient, whether it is affecting their quality of life, and whether
it induced them to drop out of the treatment. The PRSexDQ-SALSEX questionnaire can be freely
downloaded for scientific purposes and by researchers at [62].

Other well-validated questionnaires that are used to measure TESD include the CSFQ and
ASEX [63], the latter of which can be accessed at [64] and the Sex Effects Scale (SexFX) [65].

To further measure the severity of SD, potentially valid options for males include the International
Index of Erectile Function (IIEF) and the Sexual Encounter Profile (SEP) [66], while potentially valid
options for females include the Sexual Interest and Desire Inventory-Female (SIDI-F) [67]. It is
necessary to consider patient expectations regarding the assessment of sexual function by their
prescriber. Provider discomfort and uncertainty about discussing sexual functioning with their patients
may be a barrier. Unfortunately, there are no studies regarding this important consideration in the
literature, although it is certainly of great relevance for the early identification and management
of TESD.

Once TESD is identified, if it is poorly tolerated by the patient (or their partner) or negatively
impacts their quality of life, it may be possible to intervene depending on the specific problem(s) posed
by, and individual clinical symptoms of, TESD. In some occasions, it will not be possible to fully restore
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previous sexual function. However, at least partially alleviating the experienced symptoms can satisfy
the patient’s expectations without jeopardizing the antidepressive effect of their treatment.

3.3. Intervention

If TESD cannot be avoided, it is necessary to intervene with the aim of eliminating it at least
partially, if not completely. Research on the elimination of TESD is scarce and there is a dearth of
robust scientific evidence, with studies being mostly non-controlled naturalistic studies. Generally,
the most widely used and empirically contrasted methods for treating TESD in everyday praxis (which
have their own risks and benefits) are the following: (1) waiting for spontaneous remission; (2) dose
reduction; (3) the addition of an antidote such as phosphodiesterase 5 inhibitors (PD5-I) if there is
erectile dysfunction; (4) withdrawal from the AD for 24-48 h before sexual relations in the case of
anorgasmia; (5) switching to another non-serotoninergic AD [6,68-70]; and (6) non-pharmacological
measures. However, none of these methods is devoid of risks—some may carry the risk of relapse or
the appearance of new concomitant side effects related to the new treatment—and clinicians should
therefore offer their patients the treatment option that best suits them.

3.3.1. Waiting for Spontaneous Remission

Waiting for spontaneous remission is the most widely used method by physicians to treat TESD,
however it is also the least effective [2,71,72]. Some patients experience partial or total improvement of
their TESD within a few weeks or months [73], while others only experience it for a few days before it
rapidly disappears. However, most patients (80%) do not present any improvement after six months
of treatment (Table 2).

Table 2. Rates of spontaneous remission of treatment emergent sexual dysfunction (TESD) [2,16,71-73].

Study Time Elapsed Partial Recovery  Full Recovery Total
Nurnberg and >3 and <6 months (7’! = 2) 0 2 2
Levine [71] <3 months (1 = 1) 0 1 1
Montejo et al. [2] 6 months (n = 156) 20 (12.82%) 9 (5.8%) 29 (18.59%)
AShton[Z’;‘]d Rosen >6 months (1 = 132) 13 (9.8%) 1 13 (9.8%)
>6 months (n = 143) 14 (11.2%) 16 (9.7%) 30 (20.97%)
Montejo et al. [16] >3 and <6 months (n = 131) 10 (7.6%) 5 (3.8%) 15 (11.4%)
<3 months (n = 78) 9 (11.5%) 1(1.7%) 10 (12.8%)

! The authors did not differentiate between partial and full recovery.

3.3.2. Lowering the Dose of or Withdrawing AD Treatment

There is a great individual variability in TESD depending on pharmacodynamic and genetic
aspects, with some patients experiencing TESD at low dosages and others experiencing no TESD at
high dosages [2,39]. Halving the dose of an AD improves TESD in 75% of cases, with total recovery
being almost guaranteed after a few days or weeks of withdrawal from the medication [73].

Patients should be carefully selected for withdrawal from ADs in order to avoid relapses due to
premature withdrawal, and psychotherapy should always be considered as an alternative or an add-on
treatment. On some occasions, reducing the dosage of a serotoninergic drug may improve TESD but
worsen the depressive symptoms [2], increase anxiety levels, or cause the onset of discontinuation
symptoms that should be adequately monitored. Reducing doses gradually can help to prevent
withdrawal syndrome.
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In such cases, dosage reduction in association with another non-serotoninergic ADs (e.g.,
agomelatine, bupropion, or mirtazapine) could potentially be useful [3,5,48-50], however there
is a lack of controlled studies to support this strategy.

3.3.3. Potentiation Strategy: Addition of an “Antidote” or Add-On Treatment

A great number of substances have been described for the treatment of TESD, although none of
them are devoid of inconveniences [74-76] (Table 3). Occasionally, these drugs can be administered a
few hours before sexual relations or as a permanent measure. They act through different mechanisms,
namely dopaminergic agonists [77] (amantadine [78], dextroamphetamine and pemoline, ropinirole),
serotoninergic antagonists (cyproheptadine) [79,80], 5SHT1A receptor stimulants (buspirone [81]),
adrenergic agonists (yohimbine [82], pentoxifylline [83], fluparoxan), cholinergic agonists (neostigmine,
bethanechol) [84], antioxidant pathways (pycnogenol [85]), or through poorly understood mechanisms
(Gingko biloba extract [86]).

Table 3. Add-on treatments for antidepressant-induced anorgasmia [77-84].

Drug Mechanism of Action Dose (mg/day)
Ciproheptadine 5HT antagonism 4-8
Buspirone 5HT1A partial agonism 1445
Yohimbine «-2 adrenergic antagonism 5-10
Amantadine Dopaminergic agonist 100400
Metilphenidate Dopaminergic agonist 10-30
Bupropion Dopaminergic and adrenergic effect 150-300
Mirtazapine 5HT2 antagonism 1545

However, these methods present clear inconveniences, with very dissimilar results regarding
efficacy, and some can even cause other, less well-tolerated, adverse effects. Furthermore, there is
scarce evidence to support the use of these alternatives, since studies have consisted of short case series
or anecdotal case reports with conflicting results. The addition of bupropion seems to be an exception,
with robust scientific evidence supporting its clinical usefulness [50]—namely, three randomized,
double-blind, placebo-controlled studies in which a potentiation strategy with bupropion was found
to improve sexual function. However, clinicians should be aware that adding bupropion may worsen
anxiety levels in some patients.

The addition of 5HT2 blocker ADs (mianserin [51-53] and mirtazapine [87]) can have good
results in treating TESD, however the weight gain that may result can be poorly tolerated, especially
among women.

In cases of erectile dysfunction, PD-5 inhibitors such as sildenafil, vardenafil, and tadalafil have
been proven to be effective versus placebo for treating erectile dysfunction secondary to psychoactive
drugs (69%) and are well tolerated [88-90]. Additionally, these inhibitors may have an antidepressive
effect by blocking central cholinergic receptors; recent experimental studies with mice have proved
that administration of sildenafil potentiates antidepressant-like activity of sertraline, maprotiline,
trazodone [91], bupropion, venlafaxine [92], mianserin, tianeptine [93], and amitriptyline [94]. However,
sildenafil’s mechanism of action may be directly opposed to the one used by paroxetine [95], and when
used together the antidepressant effect may prove diminished or nullified. Furthermore, PD-5 inhibitors
do not improve low sexual desire or retardation in orgasm/ejaculation. Another disadvantage of these
medications is that they require previous planning of sexual activity; however, tadalafil has a half-life
of more than 36 h, which could possibly remove this requirement.

Additionally, pycnogenol has shown promising results when used as an add-on to escitalopram;
it was found to attenuate TESD when it was used in the first month of treatment and treatment was
continued for two consecutive months [85]. This may be due to its ability to improve endothelial
functions through its antioxidant, anti-inflammatory, vasodilatory, and anticoagulant action. However,
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elevated heart rate was observed as a side effect, and precaution is therefore recommended in patients
with cardiovascular pathology.

The addition of aripiprazole, due to its partially agonistic dopaminergic effect and its 5SHT2
receptor antagonism, has proven to be effective in improving sexual desire and sexual satisfaction
in monotherapy refractory depression, although only in women [96]. The addition of bupropion or
testosterone gel [97] has also been shown to be beneficial in treating TESD.

3.3.4. Short-Term Interruption Periods or “Weekend Holidays”

Short-term interruption periods, or “weekend holidays”, consist of withdrawing the AD 48-72 h
before having sexual relations and reintroducing it afterwards [98]. This strategy can be useful in
patients for whom treatment cannot be interrupted and whose primary SD is anorgasmia and could
be used for patients who are prescribed SSRIs (except fluoxetine, due to its prolonged half-life of
>14 days). Although this method is usually well tolerated by patients, it may cause some negative
effects, such as lack of adherence and the presentation of discontinuation syndrome (which involves
dizziness, nausea, vertigo, insomnia, and anxiety) after the sudden withdrawal from the drug. Patients
need to be informed about these risks.

A possible alternative could be lowering the dose to a half for two consecutive days a week [69]
prior to having sexual relations in that 24-48 hour time window, before subsequently continuing with the
usual dose. In theory, temporarily reducing plasma levels of the AD, could improve erection/lubrication
quality and orgasm alterations; however, it could not improve the lack of sexual desire.

The usefulness of this strategy is mostly supported by a non-controlled study with a small sample
size (30 patients); more recent, methodologically sound, controlled trials of this strategy are currently
lacking [99].

3.3.5. Switching to Another AD Medication

Most studies and therapeutic alternatives for TESD focus on switching to another AD medication
which does not produce the side effect of TESD, has a different mechanism of action, and is both
effective and well tolerated by the patient [99].

Switching to A Non-Serotoninergic Antidepressant

Patients with TESD caused by an SSRI are not likely to experience improvement in their TESD
when switching to another SSRI due to the similar mechanism of action. Accordingly, one possible
way to alleviate TESD is to switch to a non-serotoninergic or partially serotoninergic drug. This can
be a useful approach for all TESD-related symptoms as long as precautions are taken to avoid
discontinuation syndrome.

Switching to fluvoxamine from another SSRI could improve anorgasmia/ejaculation [2] due to the
low incidence of anorgasmia in fluvoxamine, although there are no specific studies supporting this
hypothesis. Switching to other non-serotoninergic drugs (agomelatine, bupropion, mirtazapine, etc.)
is useful in the short- and medium term, although the therapeutic response to the switch needs to be
carefully monitored [3,5,48-50]. To avoid discontinuation syndrome, it is advised to slowly lower the
serotoninergic dosage (sometimes for several weeks) while simultaneously gradually increasing the
dosage of the new AD. Another alternative could be to substitute an SSRI for fluoxetine for about 7-14
days, since its longer half-life could prevent discontinuation symptoms.

Switching to Bupropion

Bupropion is the most widely used AD due to its positive performance in numerous trials in
the United States [100]. It leads to the release of dopamine and noradrenaline without affecting
serotonin. Controlled studies have shown good results when switching fluoxetine for bupropion [101].
The incidence of TESD in patients treated with bupropion is similar to placebo, and in certain cases
bupropion can even improve sexual functioning compared to previous levels, improving sexual
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desire. The combination of bupropion with an SSRI can lessen TESD when switching medication is
not possible [102]. A grouped analysis of bupropion data found an association with lesser orgasmic
dysfunction, lesser sexual arousal disorder, and lesser sexual desire disorder when compared to an
SSRI. In this study, the risk of SD when in treatment with bupropion was found to be the same as
placebo [103]. Clinical experience has shown that switching from bupropion to an SSRI can lead to
SSRI discontinuation syndrome, and it is therefore recommended to include a washout period before
beginning bupropion treatment to avoid confounding the effects of the withdrawal from the previous
drug with the possible side effects of bupropion, which can lead to early drop-out.

Despite the proven efficacy of bupropion in treating depression, its side effects [50] may worsen
symptoms of anxiety (nervousness, agitation) in anxiety disorders, and clinicians should thus consider
other options.

Switching to Agomelatine

Agomelatine stimulates the MT1 and MT2 melatonin receptors while simultaneously antagonizing
SHT2C receptors, thus achieving a noradrenergic and dopaminergic effect and thereby preserving
sexual function [34]. The results of a study by Kennedy et al. [33] in Canada comparing agomelatine
with venlafaxine showed that patients treated with 50 mg of agomelatine had better sexual function that
those receiving 150 mg of venlafaxine XR after 12 weeks of treatment. Both drugs showed comparable
antidepressive efficacy. An extension study was performed only on those patients who were free of
depression at the end of the previous study and confirmed the improvement of sexual function with
agomelatine treatment.

Two double-blind, placebo-controlled studies were performed with healthy male volunteers
comparing agomelatine (25-50 mg/day) with paroxetine [19] or escitalopram with the aim of eliminating
confounding factors related to SD [20]. More than 80% of subjects from the paroxetine group showed
sexual problems in the first week (mainly ejaculation retardation and anorgasmia), while the sexual
problems reported by the two agomelatine groups were similar to placebo. These results were replicated
in another double-blind, placebo-controlled study with escitalopram [20].

Switching to Mirtazapine

Mirtazapine is a noradrenergic and serotoninergic dual-action AD that stimulates 5HT1
postsynaptic receptors and blockades 5HT2 and 5HT3 postsynaptic receptors. Mirtazapine also
increases serotoninergic activity by blocking presynaptic o-2 self-receptors found in serotoninergic
neurons [104]. The drug has a low incidence of TESD in depressed patients [105] and has been shown
to improve previously altered sexual function in depressed patients [106]. Observational studies
have shown an improvement in TESD in 70%-90% of patients after switching their existing AD to
mirtazapine [107], although weight gain and sedation can appear after such a switch. In another
study of five patients, TESD was found to be improved (mainly erectile dysfunction and orgasm
problems) by switching their existing AD to mirtazapine [108]; however, in a separate study of four
patients, sexual function did not improve when mirtazapine was added to previous AD treatment as
an add-on treatment.

In a six-month Spanish group study of 55 patients whose AD was switched to mirtazapine [109],
a significant improvement was observed across all five dimensions of the PRSexDQ questionnaire
(low libido, orgasm retardation, anorgasmia, erectile dysfunction/vaginal lubrication, acceptance of
dysfunction) from the first month of mirtazapine treatment and continued up until the end of the
study. While retaining clinical efficacy, tolerability was rated as good or very good in 81.1% of the
patients, with weight gain and sedation being observed as adverse effects. Weight gain was badly
tolerated by women, and some of them considered returning to the previous treatment despite the
sexual dysfunction.

It is necessary to adequately consider all of the drugs mentioned above before switching AD
medication, since many women are sensitive to weight gain and have a low acceptance of this side effect.
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Switching to Other Antidepressants

Switching to moclobemide, a reversible monoamine oxidase type A (MAQO-A) inhibitor, has been
shown to improve sexual function (in 73.3% of patients) at doses between 450 and 600 mg/day [110].
Generally, the incidence of TESD with moclobemide treatment does not exceed 10%, and in fact the drug
can have a stimulating effect on sexual function [111]. Libido decrease and the frequency of ejaculation
retardation are similar to placebo, while the percentages with phenelzine (a classic, non-reversible
monoamine oxidase inhibitor (MAOQI)) were found to be 28.6% and 42.8%, respectively [112]. The use
of moclobemide has been limited due to reasonable doubts about its utility in the long term,
the hypothetical need to increase dosing, and its disputable efficacy in severe depression.

Reboxetine has been proven to be associated with a lower incidence of TESD in comparative
studies with SSRIs and switching to this AD could be an adequate choice to alleviate TESD [54].
However, the possible adrenergic side effects (anxiety, insomnia, xerostomia) should be considered.
In theory, orgasm will not be affected by reboxetine use as it is directly related to serotoninergic
mechanisms. Clinicians use this drug empirically for this reason; however, no studies have assessed
the use of reboxetine to alleviate TESD. However, adrenergic drugs may not be useful in cases where
an SSRI is the first choice (obsessive-compulsive disorder or panic disorder).

The results of an Iranian single-blind randomized controlled trial suggest that trazodone (a 5SHT1A
receptor agonist) could be an optimal alternative to SSRIs [113]. Additionally, a recent literature
review [114] suggests that the balance between efficacy and tolerability in trazodone might be better
than expected at much lower doses than the available formulations (optimal dose being no more than
19.2 mg daily).

Very few studies have investigated switching AD to maprotiline or mianserin as a management
strategy for TESD.

Switching to a Partially Serotoninergic Antidepressant

Switching to non-serotoninergic ADs has important limitations, such as the existence of pathologies
where SSRIs should be the first option (e.g., obsessive-compulsive disorder, panic attack disorder,
impulse control disorder, and eating disorders).

Desvenlafaxine [43], which has a smaller serotoninergic profile than venlafaxine, appears to cause
less TESD at 50 mg, however TESD can appear at doses above 100 mg [46,70]. Recent observational data
from a switching study in which inclusion and exclusion criteria were controlled showed that switching
to desvenlafaxine led to a decrease of severe TESD from 93.3% to 75.6% [56] and an improvement
of sexual desire and orgasmic dysfunction, but no improvement in sexual arousal. This study also
showed an improvement in the tolerance to TESD; the risk of dropout decreased from 26.7% at
baseline to 11.1% in the follow-up visit after six months. Furthermore, in another study with the same
methodology using the PRSexDQ questionnaire, desvenlafaxine showed a lower rate of TESD when it
was prescribed as the first option (44.4%) compared to venlafaxine (74%) and duloxetine (75%) [18].
The lower pharmacodynamic potency of desvenlafaxine in the reuptake of serotonin compared to
venlafaxine might be linked to its lower effect in the dopaminergic brake, mediated by serotonin, which
is associated with sexual dysfunction.

Vortioxetine, a multimodal drug with a low serotoninergic effect compared to SSRIs, could be
another alternative for alleviating TESD. In two controlled switching studies by Jacobsen [42,115],
patients that were being treated with an SSRI were switched to either escitalopram or vortioxetine.
The results showed at least similar efficacy for both of the comparisons, however a significant
improvement in sexual function was observed in the vortioxetine group. This improvement covered
four out of the five dimensions (desire/frequency, desire/interest, arousal/erection, and orgasm) and all
three phases (desire, arousal, and orgasm) of sexual functioning. To our knowledge no studies have
been conducted on switching to duloxetine due to TESD.

Among all of the cited methods, it is not easy to select the best one for a general recommendation.
An individualized selection is recommended which takes each symptom and patient tolerance into
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account. However, switching to bupropion is supported by the most scientific evidence and clinical
experience, while switching to agomelatine is well supported by placebo-controlled studies in healthy
non-depressed volunteers.

3.3.6. Non-Pharmacological Measures

Psychoeducation always plays an important role in the treatment of depression and is a necessary
tool in chronic TESD that affects the patient’s partner. Preparing patients for the possible presentation
of TESD, as well as evaluating their acceptance of TESD if it presents, can greatly help patients to deal
with the related uncertainties.

When performed before sexual relations, physical exercise improves sexual desire and sexual
satisfaction in women with ADs [116]. In a controlled trial with depressed males, massages with Rosa
damascena oil improved TESD caused by SSRIs compared to placebo [117].

Some patients may not wish to change their treatment or may not respond to suggested TESD
alleviation strategies. In these cases, it is desirable to build collaborations with licensed sex therapists
who can work with patients on issues such as low desire and who may be able to help patients learn to
broaden their concept of sexual pleasure and sexual intimacy with a partner.

Surrogate partner therapy has been suggested as a potential means of managing sexual
dysfunction [118], however there is minimal data supporting this and to date no controlled trials have
been published. This may be due to the fact that surrogate partner therapy is poorly understood by
health professionals, as well as the ethical and legal concerns which surround such therapy. The several
contraindications of surrogate partner therapy (individuals who appear easily capable of establishing
relationships, individuals already in committed partner relationships, individuals who have a history
or suspected history of psychiatric instability) seem to make it unsuitable for alleviating TESD.

4. Clinical Recommendations

There is unanimous agreement that the incidence of TESD is currently underestimated by clinicians
and that clinicians rarely ask patients about their sexual activity (be it due to a lack of time, preparation,
or interest). AD treatment, which is very often necessary in the long-term or even indefinitely,
can compromise adherence, thus worsening the patient’s quality of life and that of their partner and
enabling relapses and recurrences. There is a risk of overstating the role of depression and anxiety
disorders in causing TESD. However, given the data, it is essential to gather a full psychosexual
history before the start of AD medication. Subsequently, clinicians should monitor possible changes
in sexual function, and should select an individualized strategy for the management of TESD if it
appears and is badly tolerated by the patient or their partner. There is not a single or standardized
conceptualization of human sexuality, and approaches to alleviate TESD therefore remain dependent
on clinicians’ professional interests, which almost always leave the patient’s assessment incomplete.

The main focus of clinicians should be on primary prevention, and starting a treatment with drugs
that preserve sexual function should always be the first choice in sexually active patients who require
long-term treatment.

Agomelatine, mirtazapine, and bupropion are some of the better ADs to alleviate TESD. However,
in situations where it is important to retain some serotonergic efficiency, desvenlafaxine and vortioxetine
at lower doses seem to be the best options. If prevention is not possible, there are several strategies to
manage TESD symptomatology. The literature data reviewed in the present study (albeit scarce), as well
as recommendations based on the level of scientific evidence [119,120], allow us to recommend different
intervention strategies according to the key TESD symptoms following the Scottish Intercollegiate
Guidelines Network Grading Review Group (Table 4).
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Table 4. Clinical recommendations for alleviating TESD based on scientific evidence levels * [42,50,56,

96,117,118].
. Evidence . Evidence
Symptom Alternative 1 Level Alternative 2 Level
Switching to desvenlafaxine
Switching to agomelatine. A (50 mg/day) or vortioxetine B
Low sexual (<15 mg/day).
desire Switching to a
non-serotoninergic drug B Dose reduction; C
(bupropion or mirtazapine). associating aripiprazole.
Adding bupropion. B
Switching to desvenlafaxine
Switching to agomelatine. A (50 mg/day) or vortioxetine B
Orgasm (<15 mg/day).
retardation Switching o 2
non-serotoninergic drug or B Dose reduction. C
fluvoxamine.
Switching to desvenlafaxine
Switching to agomelatine. A (50 mg/day) or vortioxetine B
Anorgasmia (<15 mg/day).
Sw1tch1ng t.o a Dose reduction or “weekend
non-serotoninergic drug or B . ., C
; holiday” protocol.
fluvoxamine.
Switching to desvenlafaxine
Switching t latine. A 50 d tioxeti
Erectile witching to agomelatine (50 mg/day) or vortioxetine B
) (<15 mg/day).
dysfunction —
Sw1tch.1ng tcj a B Associate PD-5 inhibitors.
non-serotoninergic drug.
Switching to desvenlafaxine
) Switching to agomelatine. A (50 mg/day) or vortioxetine B
Scarce. vagmal (<15 mg/day).
lubrication
Switching to a B Dose reduction; using C
non-serotoninergic drug. vaginal lubricants.

* A: Recommended (good evidence that the measure is effective, and the benefits far outweigh the harms).
B: Recommended (at least moderate evidence that the measure is effective, and the benefits outweigh the harms).
C: Neither recommended nor inadvisable (at least moderate evidence that the measure is effective; however, the
level of benefit is very similar to the level of harm and a general recommendation cannot be justified).

In any case, clinicians should tailor each strategy to the individual patient, addressing its impact
on the patient’s TESD and its possible improvements and changing to alternative treatments if the
original treatment is not effective. The improvement of TESD will lead to a better tolerability of
antidepressant treatment, better treatment adherence, better patient quality of life, and the best available
global outcomes.

5. Conclusions

TESD possible solutions should primarily be focused on prescribing an antidepressant with a low
risk for SD. Agomelatine, mirtazapine, and bupropion are some of the better options, though where
the serotonergic effect is needed, desvenlafaxine and vortioxetine at lower doses work adequately.
If prevention is not possible, a number of other strategies to manage TESD symptomatology should be
considered, such as adding another drug or switching to a different antidepressant. These strategies
should always be carefully chosen with regard to the patient’s individual situation and symptomatology,
weighing down the benefits against the costs.



J. Clin. Med. 2019, 8, 1640 13 of 19

Author Contributions: A.L.M. and N.P. were involved in original concept, research for bibliographic sources,
revisions and empirical commentary. R.d.A. and J.d.L1. were involved in article writing and additional research
for sources. N.C.-E. and L.M. were involved in all article revisions and additional design of tables and figures.

Conflicts of Interest: A.L. Montejo received consultancy fees and honoraria/research grants in the last five years
from Boehringer Ingelheim, Forum Pharmaceuticals, Rovi, Servier, Lundbeck, Otsuka, Janssen Cilag, Pfizer,
Roche, Instituto de Salud Carlos III, and Junta de Castilla y Ledn. N. Prieto has received consultancy fees and
honoraria/research grants in the last five years from Boehringer Ingelheim, Lundbeck, Otsuka, Roche and Janssen
Cilag. The other authors declare no conflicts of interest.

References

1.  FDA. Selective Serotonin Reuptake Inhibitors (SSRIs) Information. Available online: https://www.fda.gov/
drugs/information-drug-class/selective-serotonin-reuptake-inhibitors-ssris-information (accessed on 22
May 2019).

2. Montejo-Gonzalez, A.L.; Llorca, G.; Izquierdo, J.A.; Ledesma, A.; Bousofio, M.; Calcedo, A.; Carrasco, J.L.;
Ciudad, J.; Daniel, E.; De la Gandara, J.; 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. [CrossRef] [PubMed]

3. Serretti, A.; Chiesa, A. Treatment-emergent sexual dysfunction related to antidepressants: A meta-analysis.
J. Clin. Psychopharmacol. 2009, 29, 259-266. [CrossRef] [PubMed]

4. Williams, V.S.L.; Edin, HM.; Hogue, S.L.; Fehnel, S.E.; Baldwin, D.S. Prevalence and impact of antidepressant-
associated sexual dysfunction in three European countries: Replication in a cross-sectional patient survey.
J. Psychopharmacol. (Oxf.) 2010, 24, 489-496. [CrossRef] [PubMed]

5. Reichenpfader, U.; Gartlehner, G.; Morgan, L.C.; Greenblatt, A.; Nussbaumer, B.; Hansen, R.A.; Van Noord, M.;
Lux, L.; Gaynes, B.N. Sexual dysfunction associated with second-generation antidepressants in patients with
major depressive disorder: Results from a systematic review with network meta-analysis. Drug Saf. 2014, 37,
19-31. [CrossRef] [PubMed]

6.  Montejo, A.L.; Montejo, L.; Baldwin, D.S. The impact of severe mental disorders and psychotropic medications
on sexual health and its implications for clinical management. World Psychiatry 2018, 17, 3-11. [CrossRef]

7. Lee, K.U,; Lee, YM,; Nam, ].M,; Lee, HK.; Kweon, Y.S; Lee, C.T.; Jun, T.Y. Antidepressant-Induced Sexual
Dysfunction among Newer Antidepressants in a Naturalistic Setting. Psychiatry Investig. 2010, 7, 55-59.
[CrossRef] [PubMed]

8.  Laumann, E.O,; Paik, A.; Rosen, R.C. Sexual dysfunction in the United States: Prevalence and predictors.
JAMA 1999, 281, 537-544. [CrossRef]

9. Bonierbale, M.; Langon, C.; Tignol, J. The ELIXIR study: Evaluation of sexual dysfunction in 4557 depressed
patients in France. Curr. Med. Res. Opin. 2003, 19, 114-124. [CrossRef]

10. Angst, J. Sexual problems in healthy and depressed persons. Int. Clin. Psychopharmacol. 1998, 13 (Suppl. 6),
S1-54. [CrossRef]

11.  Nicolosi, A.; Laumann, E.O.; Glasser, D.B.; Moreira, E.D.; Paik, A.; Gingell, C.; Global Study of Sexual
Attitudes and Behaviors Investigators” Group. Sexual behavior and sexual dysfunctions after age 40: The
global study of sexual attitudes and behaviors. Urology 2004, 64, 991-997. [CrossRef]

12.  Atlantis, E.; Sullivan, T. Bidirectional association between depression and sexual dysfunction: A systematic
review and meta-analysis. J. Sex. Med. 2012, 9, 1497-1507. [CrossRef] [PubMed]

13.  Montejo, A.L.; Rico-Villademoros, F. Psychometric properties of the Psychotropic-Related Sexual Dysfunction
Questionnaire (PRSexDQ-SALSEX) in patients with schizophrenia and other psychotic disorders. J. Sex
Marital Ther. 2008, 34, 227-239. [CrossRef] [PubMed]

14. Clayton, A.H.; McGarvey, E.L.; Clavet, G.J. The Changes in Sexual Functioning Questionnaire (CSFQ):
Development, reliability, and validity. Psychopharmacol. Bull. 1997, 33, 731-745.

15.  Montejo, A.L; Llorca, G.; Izquierdo, J.A.; Ledesma, A.; Bousofio, M.; Calcedo, A.; Carrasco, J.L.; Daniel, E.;
de Dios, A.; de la Gandara, J.; et al. Sexual dysfunction secondary to SSRIs. A comparative analysis in 308
patients. Actas Luso Esp. Neurol. Psiquiatr. Cienc. Afines 1996, 24, 311-321. [PubMed]


https://www.fda.gov/drugs/information-drug-class/selective-serotonin-reuptake-inhibitors-ssris-information
https://www.fda.gov/drugs/information-drug-class/selective-serotonin-reuptake-inhibitors-ssris-information
http://dx.doi.org/10.1080/00926239708403923
http://www.ncbi.nlm.nih.gov/pubmed/9292833
http://dx.doi.org/10.1097/JCP.0b013e3181a5233f
http://www.ncbi.nlm.nih.gov/pubmed/19440080
http://dx.doi.org/10.1177/0269881109102779
http://www.ncbi.nlm.nih.gov/pubmed/19329551
http://dx.doi.org/10.1007/s40264-013-0129-4
http://www.ncbi.nlm.nih.gov/pubmed/24338044
http://dx.doi.org/10.1002/wps.20509
http://dx.doi.org/10.4306/pi.2010.7.1.55
http://www.ncbi.nlm.nih.gov/pubmed/20396434
http://dx.doi.org/10.1001/jama.281.6.537
http://dx.doi.org/10.1185/030079902125001461
http://dx.doi.org/10.1097/00004850-199807006-00001
http://dx.doi.org/10.1016/j.urology.2004.06.055
http://dx.doi.org/10.1111/j.1743-6109.2012.02709.x
http://www.ncbi.nlm.nih.gov/pubmed/22462756
http://dx.doi.org/10.1080/00926230701866125
http://www.ncbi.nlm.nih.gov/pubmed/18398761
http://www.ncbi.nlm.nih.gov/pubmed/9054202

J. Clin. Med. 2019, 8, 1640 14 of 19

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Montejo, A.L.; Llorca, G.; Izquierdo, ].A.; Rico-Villademoros, F. 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), 10-21.
[PubMed]

Fava, M.; Rankin, M. Sexual functioning and SSRIs. J. Clin. Psychiatry 2002, 63 (Suppl. 5), 13-16, discussion
23-25. [PubMed]

Montejo, A.L.; Calama, J.; Rico-Villademoros, F.; Montejo, L.; Gonzalez-Garcia, N.; Pérez, J.; SALSEX Working
Study Group. A Real-World Study on Antidepressant-Associated Sexual Dysfunction in 2144 Outpatients:
The SALSEX I Study. Arch. Sex. Behav. 2019, 48, 923-933. [CrossRef]

Montejo, A.L.; Prieto, N.; Terleira, A.; Matias, J.; Alonso, S.; Paniagua, G.; Naval, S.; Parra, D.G.; Gabriel, C.;
Mocaér, E.; et al. Better sexual acceptability of agomelatine (25 and 50 mg) compared with paroxetine
(20 mg) in healthy male volunteers. An 8-week, placebo-controlled study using the PRSEXDQ-SALSEX scale.
J. Psychopharmacol. (Oxf.) 2010, 24, 111-120. [CrossRef] [PubMed]

Montejo, A.L.; Deakin, ]. EW.; Gaillard, R.; Harmer, C.; Meyniel, E; Jabourian, A.; Gabriel, C.; Gruget, C.;
Klinge, C.; MacFayden, C.; et al. Better sexual acceptability of agomelatine (25 and 50 mg) compared to
escitalopram (20 mg) in healthy volunteers. A 9-week, placebo-controlled study using the PRSexDQ scale.
J. Psychopharmacol. (Oxf.) 2015, 29, 1119-1128. [CrossRef]

Clayton, A.H.; Montejo, A.L. Major depressive disorder, antidepressants, and sexual dysfunction. J. Clin.
Psychiatry 2006, 67 (Suppl. 6), 33-37.

Werneke, U.; Northey, S.; Bhugra, D. Antidepressants and sexual dysfunction. Acta Psychiatr. Scand. 2006,
114, 384-397. [CrossRef] [PubMed]

Crawford, A.A.; Lewis, S.; Nutt, D.; Peters, T.].; Cowen, P.; O’'Donovan, M.C.; Wiles, N.; Lewis, G.
Adpverse effects from antidepressant treatment: Randomised controlled trial of 601 depressed individuals.
Psychopharmacology (Berl.) 2014, 231, 2921-2931. [CrossRef] [PubMed]

Clayton, A.H.; Pradko, J.E; Croft, H.A.; Montano, C.B.; Leadbetter, R.A.; Bolden-Watson, C.; Bass, K.I;
Donahue, R M.]J.; Jamerson, B.D.; Metz, A. Prevalence of sexual dysfunction among newer antidepressants.
J. Clin. Psychiatry 2002, 63, 357-366. [CrossRef] [PubMed]

Clayton, A.H.; Alkis, A.R.; Parikh, N.B.; Votta, ].G. Sexual Dysfunction Due to Psychotropic Medications.
Psychiatr. Clin. N. Am. 2016, 39, 427-463. [CrossRef] [PubMed]

Corona, G.; Ricca, V.; Bandini, E.; Mannucci, E.; Lotti, F.; Boddi, V.; Rastrelli, G.; Sforza, A.; Faravelli, C.;
Forti, G.; et al. Selective serotonin reuptake inhibitor-induced sexual dysfunction. J. Sex. Med. 2009, 6,
1259-1269. [CrossRef]

Cyranowski, ].M.; Bromberger, J.; Youk, A.; Matthews, K.; Kravitz, H.M.; Powell, L. H. Lifetime depression
history and sexual function in women at midlife. Arch. Sex. Behav. 2004, 33, 539-548. [CrossRef]

Nazareth, I.; Boynton, P; King, M. Problems with sexual function in people attending London general
practitioners: Cross sectional study. BM]J 2003, 327, 423. [CrossRef]

Read, S.; King, M.; Watson, J. Sexual dysfunction in primary medical care: Prevalence, characteristics and
detection by the general practitioner. J. Public Health Med. 1997, 19, 387-391. [CrossRef]

Rief, W.; Nestoriuc, Y.; von Lilienfeld-Toal, A.; Dogan, I; Schreiber, F.; Hofmann, S.G.; Barsky, A.].;
Avorn, J. Differences in adverse effect reporting in placebo groups in SSRI and tricyclic antidepressant trials:
A systematic review and meta-analysis. Drug Saf. 2009, 32, 1041-1056. [CrossRef]

Haberfellner, EIM. A review of the assessment of antidepressant-induced sexual dysfunction used in
randomized, controlled clinical trials. Pharmacopsychiatry 2007, 40, 173-182. [CrossRef]

Baldwin, D.S.; Manson, C.; Nowak, M. Impact of Antidepressant Drugs on Sexual Function and Satisfaction.
CNS Drugs 2015, 29, 905-913. [CrossRef] [PubMed]

Kennedy, S.H.; Rizvi, S.; Fulton, K.; Rasmussen, J. A double-blind comparison of sexual functioning,
antidepressant efficacy, and tolerability between agomelatine and venlafaxine XR. J. Clin. Psychopharmacol.
2008, 28, 329-333. [CrossRef] [PubMed]

Montejo, A.; Majadas, S.; Rizvi, S.J.; Kennedy, S.H. The effects of agomelatine on sexual function in depressed
patients and healthy volunteers. Hum. Psychopharmacol. 2011, 26, 537-542. [CrossRef] [PubMed]

Kennedy, S.H.; Fulton, K.A.; Bagby, R.M.; Greene, A.L.; Cohen, N.L.; Rafi-Tari, S. Sexual function during
bupropion or paroxetine treatment of major depressive disorder. Can. ]. Psychiatry 2006, 51, 234-242.
[CrossRef] [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/11229449
http://www.ncbi.nlm.nih.gov/pubmed/11964136
http://dx.doi.org/10.1007/s10508-018-1365-6
http://dx.doi.org/10.1177/0269881108096507
http://www.ncbi.nlm.nih.gov/pubmed/18801825
http://dx.doi.org/10.1177/0269881115599385
http://dx.doi.org/10.1111/j.1600-0447.2006.00890.x
http://www.ncbi.nlm.nih.gov/pubmed/17087787
http://dx.doi.org/10.1007/s00213-014-3467-8
http://www.ncbi.nlm.nih.gov/pubmed/24525810
http://dx.doi.org/10.4088/JCP.v63n0414
http://www.ncbi.nlm.nih.gov/pubmed/12000211
http://dx.doi.org/10.1016/j.psc.2016.04.006
http://www.ncbi.nlm.nih.gov/pubmed/27514298
http://dx.doi.org/10.1111/j.1743-6109.2009.01248.x
http://dx.doi.org/10.1023/B:ASEB.0000044738.84813.3b
http://dx.doi.org/10.1136/bmj.327.7412.423
http://dx.doi.org/10.1093/oxfordjournals.pubmed.a024665
http://dx.doi.org/10.2165/11316580-000000000-00000
http://dx.doi.org/10.1055/s-2007-985881
http://dx.doi.org/10.1007/s40263-015-0294-3
http://www.ncbi.nlm.nih.gov/pubmed/26519341
http://dx.doi.org/10.1097/JCP.0b013e318172b48c
http://www.ncbi.nlm.nih.gov/pubmed/18480691
http://dx.doi.org/10.1002/hup.1243
http://www.ncbi.nlm.nih.gov/pubmed/22102540
http://dx.doi.org/10.1177/070674370605100405
http://www.ncbi.nlm.nih.gov/pubmed/16629348

J. Clin. Med. 2019, 8, 1640 15 0f 19

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Abler, B.; Seeringer, A.; Hartmann, A.; Gron, G.; Metzger, C.; Walter, M.; Stingl, J. Neural correlates
of antidepressant-related sexual dysfunction: A placebo-controlled fMRI study on healthy males under
subchronic paroxetine and bupropion. Neuropsychopharmacology 2011, 36, 1837-1847. [CrossRef] [PubMed]
Schweitzer, I.; Maguire, K.; Ng, C. Sexual side-effects of contemporary antidepressants: Review. Aust. N. Z. ].
Psychiatry 2009, 43, 795-808. [CrossRef] [PubMed]

Duenias, H.; Lee, A.; Brnabic, A.J.M.; Chung, K.F; Lai, C.H.; Badr, M.G.; Uy-Ponio, T.; Ruiz, J.R.; Varrey, P.;
Jian, H.; et al. Frequency of treatment-emergent sexual dysfunction and treatment effectiveness during SSRI
or duloxetine therapy: 8-week data from a 6-month observational study. Int. |. Psychiatry Clin. Pract. 2011,
15, 80-90. [CrossRef] [PubMed]

Duetfias, H.; Brnabic, A.].M.; Lee, A.; Montejo, A.L.; Prakash, S.; Casimiro-Querubin, M.L.S.; Khaled, M.;
Dossenbach, M.; Raskin, J. Treatment-emergent sexual dysfunction with SSRIs and duloxetine: Effectiveness
and functional outcomes over a 6-month observational period. Int. J. Psychiatry Clin. Pract. 2011, 15, 242-254.
[CrossRef] [PubMed]

Mahableshwarkar, A.R.; Jacobsen, P.L.; Serenko, M.; Chen, Y.; Trivedi, M.H. A randomized, double-blind,
placebo-controlled study of the efficacy and safety of 2 doses of vortioxetine in adults with major depressive
disorder. J. Clin. Psychiatry 2015, 76, 583-591. [CrossRef]

Alam, M.Y; Jacobsen, PL.; Chen, Y.; Serenko, M.; Mahableshwarkar, A.R. Safety, tolerability, and efficacy of
vortioxetine (Lu AA21004) in major depressive disorder: Results of an open-label, flexible-dose, 52-week
extension study. Int. Clin. Psychopharmacol. 2014, 29, 36—44. [CrossRef]

Jacobsen, PL.; Mahableshwarkar, A.R.; Chen, Y.; Chrones, L.; Clayton, A.H. Effect of Vortioxetine vs.
Escitalopram on Sexual Functioning in Adults with Well-Treated Major Depressive Disorder Experiencing
SSRI-Induced Sexual Dysfunction. J. Sex. Med. 2015, 12, 2036-2048. [CrossRef] [PubMed]

Clayton, A.H.; Kornstein, S.G.; Rosas, G.; Guico-Pabia, C.; Tourian, K.A. An integrated analysis of the safety
and tolerability of desvenlafaxine compared with placebo in the treatment of major depressive disorder.
CNS Spectr. 2009, 14, 183-195. [CrossRef] [PubMed]

Clayton, A.H.; Tourian, K.A.; Focht, K.; Hwang, E.; Cheng, R.E].; Thase, M.E. Desvenlafaxine 50 and 100 mg/d
versus placebo for the treatment of major depressive disorder: A phase 4, randomized controlled trial. |. Clin.
Psychiatry 2015, 76, 562-569. [CrossRef] [PubMed]

Clayton, A.H.; Reddy, S.; Focht, K.; Musgnung, J.; Fayyad, R. An evaluation of sexual functioning in employed
outpatients with major depressive disorder treated with desvenlafaxine 50 mg or placebo. J. Sex. Med. 2013,
10, 768-776. [CrossRef]

Clayton, A.H.; Hwang, E.; Kornstein, S.G.; Tourian, K.A.; Cheng, R.; Abraham, L.; Mele, L.; Boucher, M.
Effects of 50 and 100 mg desvenlafaxine versus placebo on sexual function in patients with major depressive
disorder: A meta-analysis. Int. Clin. Psychopharmacol. 2015, 30, 307-315. [CrossRef]

Moret, C.; Isaac, M.; Briley, M. Problems associated with long-term treatment with selective serotonin
reuptake inhibitors. J. Psychopharmacol. (Oxf.) 2009, 23, 967-974. [CrossRef]

Watanabe, N.; Omori, LM.; Nakagawa, A.; Cipriani, A.; Barbui, C.; Churchill, R.; Furukawa, T.A. Mirtazapine
versus other antidepressive agents for depression. Cochrane Database Syst. Rev. 2011, CD006528. [CrossRef]
Gartlehner, G.; Hansen, R.A.; Morgan, L.C.; Thaler, K.; Lux, L.; Van Noord, M.; Mager, U.; Thieda, P;
Gaynes, B.N.; Wilkins, T.; et al. Comparative benefits and harms of second-generation antidepressants
for treating major depressive disorder: An updated meta-analysis. Ann. Intern. Med. 2011, 155, 772-785.
[CrossRef]

Demyttenaere, K.; Jaspers, L. Review: Bupropion and SSRI-induced side effects. |. Psychopharmacol. (Oxf.)
2008, 22, 792-804. [CrossRef]

Aizenberg, D.; Gur, S.; Zemishlany, Z.; Granek, M.; Jeczmien, P.; Weizman, A. Mianserin, a 5-HT2a/2c
and alpha 2 antagonist, in the treatment of sexual dysfunction induced by serotonin reuptake inhibitors.
Clin. Neuropharmacol. 1997, 20, 210-214. [CrossRef]

Aizenberg, D.; Naor, S.; Zemishlany, Z.; Weizman, A. The serotonin antagonist mianserin for treatment
of serotonin reuptake inhibitor-induced sexual dysfunction in women: An open-label add-on study. Clin.
Neuropharmacol. 1999, 22, 347-350. [PubMed]

Dolberg, O.T,; Klag, E.; Gross, Y.; Schreiber, S. Relief of serotonin selective reuptake inhibitor induced sexual
dysfunction with low-dose mianserin in patients with traumatic brain injury. Psychopharmacology (Berl.) 2002,
161, 404-407. [CrossRef] [PubMed]


http://dx.doi.org/10.1038/npp.2011.66
http://www.ncbi.nlm.nih.gov/pubmed/21544071
http://dx.doi.org/10.1080/00048670903107575
http://www.ncbi.nlm.nih.gov/pubmed/19670052
http://dx.doi.org/10.3109/13651501.2011.572169
http://www.ncbi.nlm.nih.gov/pubmed/22121855
http://dx.doi.org/10.3109/13651501.2011.590209
http://www.ncbi.nlm.nih.gov/pubmed/22121997
http://dx.doi.org/10.4088/JCP.14m09337
http://dx.doi.org/10.1097/YIC.0000000000000010
http://dx.doi.org/10.1111/jsm.12980
http://www.ncbi.nlm.nih.gov/pubmed/26331383
http://dx.doi.org/10.1017/S1092852900020204
http://www.ncbi.nlm.nih.gov/pubmed/19407730
http://dx.doi.org/10.4088/JCP.13m08978
http://www.ncbi.nlm.nih.gov/pubmed/25375652
http://dx.doi.org/10.1111/j.1743-6109.2012.02899.x
http://dx.doi.org/10.1097/YIC.0000000000000094
http://dx.doi.org/10.1177/0269881108093582
http://dx.doi.org/10.1002/14651858.CD006528.pub2
http://dx.doi.org/10.7326/0003-4819-155-11-201112060-00009
http://dx.doi.org/10.1177/0269881107083798
http://dx.doi.org/10.1097/00002826-199706000-00004
http://www.ncbi.nlm.nih.gov/pubmed/10626096
http://dx.doi.org/10.1007/s00213-002-1097-z
http://www.ncbi.nlm.nih.gov/pubmed/12073168

J. Clin. Med. 2019, 8, 1640 16 of 19

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Clayton, A.H.; Zajecka, J.; Ferguson, ] M.; Filipiak-Reisner, ].K.; Brown, M.T.; Schwartz, G.E. Lack of sexual
dysfunction with the selective noradrenaline reuptake inhibitor reboxetine during treatment for major
depressive disorder. Int. Clin. Psychopharmacol. 2003, 18, 151-156. [PubMed]

Baldwin, D.S.; Hanumanthaiah, V.B. Vortioxetine in the treatment of major depressive disorder. Future Neurol.
2015, 10, 79-89. [CrossRef]

Montejo, A.L.; Becker, J.; Bueno, G.; Fernandez-Ovejero, R.; Gallego, M.T.; Gonzélez, N.; Juanes, A.;
Montejo, L.; Pérez-Urdaniz, A.; Prieto, N.; et al. Frequency of Sexual Dysfunction in Patients Treated with
Desvenlafaxine: A Prospective Naturalistic Study. J. Clin. Med. 2019, 8, 719. [CrossRef] [PubMed]
Williams, V.S.L.; Baldwin, D.S.; Hogue, S.L.; Fehnel, S.E.; Hollis, K.A.; Edin, H.M. Estimating the prevalence
and impact of antidepressant-induced sexual dysfunction in 2 European countries: A cross-sectional patient
survey. J. Clin. Psychiatry 2006, 67, 204-210. [CrossRef] [PubMed]

Baldwin, D.S.; Palazzo, M.C.; Masdrakis, V.G. Reduced treatment-emergent sexual dysfunction as a potential
target in the development of new antidepressants. Depress. Res. Treat. 2013, 2013, 256841. [CrossRef]
Mansell, D.; Salinas, G.D.; Sanchez, A.; Abdolrasulnia, M. Attitudes toward management of decreased sexual
desire in premenopausal women: A national survey of nurse practitioners and physician assistants. J. Allied
Health 2011, 40, 64-71.

Nicolai, M.P].; Both, S.; Liem, S.S.; Pelger, R.C.M.; Putter, H.; Schalij, M.].; Elzevier, H.-W. Discussing sexual
function in the cardiology practice. Clin. Res. Cardiol. 2013, 102, 329-336. [CrossRef]

Wang, J.; Sun, X,; Cai, R;; Jiao, S.; Yu, H.; Zhang, Y.; Feng, G.; Ren, S.; Zhao, Y.; Du, X. Attitudes and behavior
of radiation oncologists toward sexual issues of cervical cancer patients who receive radiation therapy:
A survey in China. Int. . Gynecol. Cancer 2013, 23, 393-398. [CrossRef]

PRSEXDQ-SALSEX: Psychotropic-Related Sexual Dysfunction Questionnaire. Description and Instructions
for Rater. Available online: http://www.sexualidadysaludmental.com/description_salsex.html (accessed on
29 September 2019).

Kennedy, S.H.; Rizvi, S.J.; Fulton, K,; Ellis, J.; Quilty, L.C.; Ravindran, L. The sex effects scale: Pilot validation
in a healthy population. Psychopharmacol. Bull. 2010, 43, 15-25. [PubMed]

Arizona Sexual Experiences Scale (ASEX). Available online: https://www.mirecc.va.gov/visn22/Arizona_
Sexual_Experiences_Scale.pdf (accessed on 29 September 2019).

McGahuey, C.A.; Gelenberg, A.].; Laukes, C.A.; Moreno, F.A.; Delgado, P.L.; McKnight, K.M.; Manber, R.
The Arizona Sexual Experience Scale (ASEX): Reliability and validity. J. Sex Marital Ther. 2000, 26, 25-40.
[PubMed]

Hackett, G. The use of questionnaires to assess sexual function: The use of questionnaires to assess sexual
function. Trends Urol. Men’s Health 2017, 8, 17-20. [CrossRef]

Clayton, A.H.; Segraves, R.T.; Leiblum, S.; Basson, R.; Pyke, R.; Cotton, D.; Lewis-D’Agostino, D.; Evans, K.R,;
Sills, T.L.; Wunderlich, G.R. Reliability and validity of the Sexual Interest and Desire Inventory-Female
(SIDI-F), a scale designed to measure severity of female hypoactive sexual desire disorder. J. Sex Marital Ther.
2006, 32, 115-135. [CrossRef] [PubMed]

O’'Mullan, C.; Doherty, M.; Coates, R.; Tilley, PJ.M. Searching for answers and validation: Australian women'’s
experiences of coping with the adverse sexual effects of antidepressants. Aust. J. Prim. Health 2015, 21,
305-309. [CrossRef] [PubMed]

Taylor, M.J.; Rudkin, L.; Bullemor-Day, P.; Lubin, J.; Chukwujekwu, C.; Hawton, K. Strategies for managing
sexual dysfunction induced by antidepressant medication. Cochrane Database Syst. Rev. 2013, CD003382.
[CrossRef]

Rizvi, S.J.; Kennedy, S.H. Management strategies for SSRI-induced sexual dysfunction. J. Psychiatry Neurosci.
2013, 38, E27-E28. [CrossRef] [PubMed]

Ashton, A.K; Rosen, R.C. Accommodation to serotonin reuptake inhibitor-induced sexual dysfunction. J. Sex
Marital Ther. 1998, 24, 191-192. [CrossRef] [PubMed]

Balon, R.; Segraves, R.T. Survey of treatment practices for sexual dysfunction(s) associated with anti-
depressants. . Sex Marital Ther. 2008, 34, 353-365. [CrossRef] [PubMed]

Nurnberg, H.G.; Levine, P.E. Spontaneous remission of MAOI-induced anorgasmia. Am. |. Psychiatry 1987,
144, 805-807.

Pollack, M.H.; Rosenbaum, J.F. Management of antidepressant-induced side effects: A practical guide for the
clinician. J. Clin. Psychiatry 1987, 48, 3-8. [PubMed]


http://www.ncbi.nlm.nih.gov/pubmed/12702894
http://dx.doi.org/10.2217/fnl.14.69
http://dx.doi.org/10.3390/jcm8050719
http://www.ncbi.nlm.nih.gov/pubmed/31117203
http://dx.doi.org/10.4088/JCP.v67n0205
http://www.ncbi.nlm.nih.gov/pubmed/16566614
http://dx.doi.org/10.1155/2013/256841
http://dx.doi.org/10.1007/s00392-013-0549-2
http://dx.doi.org/10.1097/IGC.0b013e31828080ee
http://www.sexualidadysaludmental.com/description_salsex.html
http://www.ncbi.nlm.nih.gov/pubmed/21150843
https://www.mirecc.va.gov/visn22/Arizona_Sexual_Experiences_Scale.pdf
https://www.mirecc.va.gov/visn22/Arizona_Sexual_Experiences_Scale.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10693114
http://dx.doi.org/10.1002/tre.560
http://dx.doi.org/10.1080/00926230500442300
http://www.ncbi.nlm.nih.gov/pubmed/16418104
http://dx.doi.org/10.1071/PY13172
http://www.ncbi.nlm.nih.gov/pubmed/24851954
http://dx.doi.org/10.1002/14651858.CD003382.pub3
http://dx.doi.org/10.1503/jpn.130076
http://www.ncbi.nlm.nih.gov/pubmed/23972007
http://dx.doi.org/10.1080/00926239808404932
http://www.ncbi.nlm.nih.gov/pubmed/9670123
http://dx.doi.org/10.1080/00926230802096390
http://www.ncbi.nlm.nih.gov/pubmed/18576236
http://www.ncbi.nlm.nih.gov/pubmed/3804983

J. Clin. Med. 2019, 8, 1640 17 of 19

75.
76.
77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

Segraves, R.T. Treatment of drug-induced anorgasmia. Br. ]. Psychiatry 1994, 165, 554. [CrossRef] [PubMed]
Jacobsen, F. Managing sexual dysfunction and SSRIs. Psychiatr. Times 1995, 12, 38-39.

Gitlin, M.]J. Treatment of sexual side effects with dopaminergic agents. J. Clin. Psychiatry 1995, 56, 124.
[PubMed]

Shrivastava, R.K.; Shrivastava, S.; Overweg, N.; Schmitt, M. Amantadine in the treatment of sexual
dysfunction associated with selective serotonin reuptake inhibitors. J. Clin. Psychopharmacol. 1995, 15, 83-84.
[CrossRef] [PubMed]

Arnott, S.; Nutt, D. Successful treatment of fluvoxamine-induced anorgasmia by cyproheptadine. Br. .
Psychiatry 1994, 164, 838-839. [CrossRef]

Cohen, A.]. Fluoxetine-induced yawning and anorgasmia reversed by cyproheptadine treatment. J. Clin.
Psychiatry 1992, 53, 174.

Norden, M.]. Buspirone treatment of sexual dysfunction associated with selective serotonin re-uptake
inhibitors. Depression 1994, 2, 109-112. [CrossRef]

Hollander, E.; McCarley, A. Yohimbine treatment of sexual side effects induced by serotonin reuptake
blockers. J. Clin. Psychiatry 1992, 53, 207-209.

Nessel, M. A. Yohimbine and pentoxifylline in the treatment of erectile dysfunction. Am. J. Psychiatry 1994,
151, 453.

Segraves, R.T. Reversal by bethanechol of imipramine-induced ejaculatory dysfunction. Am. J. Psychiatry
1987, 144, 1243-1244. [PubMed]

Smetanka, A.; Stara, V.; Farsky, I.; Tonhajzerova, I.; Ondrejka, I. Pycnogenol supplementation as an adjunct
treatment for antidepressant-induced sexual dysfunction. Physiol. Int. 2019, 106, 59-69. [CrossRef] [PubMed]
Cohen, A.J.; Bartlik, B. Ginkgo biloba for antidepressant-induced sexual dysfunction. J. Sex Marital Ther.
1998, 24, 139-143. [CrossRef] [PubMed]

Michelson, D.; Kociban, K.; Tamura, R.; Morrison, M.E. Mirtazapine, yohimbine or olanzapine augmentation
therapy for serotonin reuptake-associated female sexual dysfunction: A randomized, placebo controlled
trial. J. Psychiatr. Res. 2002, 36, 147-152. [CrossRef]

Fava, M.; Rankin, M.A.; Alpert, ].E.; Nierenberg, A.A.; Worthington, J.]. An open trial of oral sildenafilin
antidepressant-induced sexual dysfunction. Psychother. Psychosom. 1998, 67, 328-331. [CrossRef] [PubMed]
Balon, R. Fluvoxamine-induced erectile dysfunction responding to sildenafil. J. Sex Marital Ther. 1998, 24,
313-317. [CrossRef] [PubMed]

Nurnberg, H.G.; Hensley, PL.; Gelenberg, A J.; Fava, M.; Lauriello, J.; Paine, S. Treatment of antidepressant-
associated sexual dysfunction with sildenafil: A randomized controlled trial. JAMA 2003, 289, 56—64.
[CrossRef]

Socala, K.; Nieoczym, D.; Wyska, E.; Wlaz, P. Effect of sildenafil on the activity of some antidepressant drugs
and electroconvulsive shock treatment in the forced swim test in mice. Naunyn Schmiedebergs Arch. Pharmacol.
2017, 390, 339-349. [CrossRef]

Socala, K.; Nieoczym, D.; Wyska, E.; Poleszak, E.; Wlaz, P. Influence of sildenafil on the antidepressant
activity of bupropion and venlafaxine in the forced swim test in mice. Pharmacol. Biochem. Behav. 2012, 103,
273-278. [CrossRef]

Socala, K.; Nieoczym, D.; Wyska, E.; Poleszak, E.; Wlaz, P. Sildenafil, a phosphodiesterase type 5 inhibitor,
enhances the activity of two atypical antidepressant drugs, mianserin and tianeptine, in the forced swim test
in mice. Prog. Neuropsychopharmacol. Biol. Psychiatry 2012, 38, 121-126. [CrossRef]

Brody, S.L.; Wrenn, K.D.; Wilber, M.M.; Slovis, C.M. Predicting the severity of cocaine-associated
rhabdomyolysis. Ann. Emerg. Med. 1990, 19, 1137-1143. [CrossRef]

Socala, K.; Nieoczym, D.; Wyska, E.; Poleszak, E.; Wlaz, P. Sildenafil, a phosphodiesterase type 5 inhibitor,
reduces antidepressant-like activity of paroxetine in the forced swim test in mice. Pharmacol. Rep. 2012, 64,
1259-1266. [CrossRef]

Fava, M.; Dording, C.M.; Baker, R.A.; Mankoski, R.; Tran, Q.V.; Forbes, R.A.; Eudicone, ].M.; Owen, R,;
Berman, R.M. Effects of adjunctive aripiprazole on sexual functioning in patients with major depressive
disorder and an inadequate response to standard antidepressant monotherapy: A post hoc analysis of
3 randomized, double-blind, placebo-controlled studies. Prim. Care Companion CNS Disord. 2011, 13.
[CrossRef] [PubMed]


http://dx.doi.org/10.1192/bjp.165.4.554a
http://www.ncbi.nlm.nih.gov/pubmed/7804679
http://www.ncbi.nlm.nih.gov/pubmed/7883734
http://dx.doi.org/10.1097/00004714-199502000-00014
http://www.ncbi.nlm.nih.gov/pubmed/7714234
http://dx.doi.org/10.1192/bjp.164.6.838
http://dx.doi.org/10.1002/depr.3050020208
http://www.ncbi.nlm.nih.gov/pubmed/3631333
http://dx.doi.org/10.1556/2060.106.2019.02
http://www.ncbi.nlm.nih.gov/pubmed/30888217
http://dx.doi.org/10.1080/00926239808404927
http://www.ncbi.nlm.nih.gov/pubmed/9611693
http://dx.doi.org/10.1016/S0022-3956(01)00060-7
http://dx.doi.org/10.1159/000012299
http://www.ncbi.nlm.nih.gov/pubmed/9817955
http://dx.doi.org/10.1080/00926239808403967
http://www.ncbi.nlm.nih.gov/pubmed/9805292
http://dx.doi.org/10.1001/jama.289.1.56
http://dx.doi.org/10.1007/s00210-016-1334-3
http://dx.doi.org/10.1016/j.pbb.2012.08.012
http://dx.doi.org/10.1016/j.pnpbp.2012.02.013
http://dx.doi.org/10.1016/S0196-0644(05)81518-5
http://dx.doi.org/10.1016/S1734-1140(12)70922-2
http://dx.doi.org/10.4088/PCC.10m00994gre
http://www.ncbi.nlm.nih.gov/pubmed/21731833

J. Clin. Med. 2019, 8, 1640 18 of 19

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.
115.

Amiaz, R.; Pope, H.G.; Mahne, T.; Kelly, J.F; Brennan, B.P; Kanayama, G.; Weiser, M.; Hudson, J.I;
Seidman, S.N. Testosterone gel replacement improves sexual function in depressed men taking serotonergic
antidepressants: A randomized, placebo-controlled clinical trial. ]. Sex Marital Ther. 2011, 37, 243-254.
[CrossRef] [PubMed]

Rothschild, A.J. Selective serotonin reuptake inhibitor-induced sexual dysfunction: Efficacy of a drug holiday.
Am. |. Psychiatry 1995, 152, 1514. [PubMed]

Taylor, M.].; Rudkin, L.; Hawton, K. Strategies for managing antidepressant-induced sexual dysfunction:
Systematic review of randomised controlled trials. . Affect. Disord. 2005, 88, 241-254. [CrossRef] [PubMed]
Clayton, A.H.; Croft, H.A.; Horrigan, ].P.; Wightman, D.S.; Krishen, A.; Richard, N.E.; Modell, J.G. 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, 736-746. [CrossRef]
Coleman, C.C.; King, B.R.; Bolden-Watson, C.; Book, M.].; Segraves, R.T.; Richard, N.; Ascher, ].; Batey, S.;
Jamerson, B.; Metz, A. A placebo-controlled comparison of the effects on sexual functioning of bupropion
sustained release and fluoxetine. Clin. Ther. 2001, 23, 1040-1058. [CrossRef]

Kennedy, S.H.; McCann, S.M.; Masellis, M.; McIntyre, R.S.; Raskin, J.; McKay, G.; Baker, G.B. 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. [CrossRef]

Thase, M.E.; Haight, B.R.; Richard, N.; Rockett, C.B.; Mitton, M.; Modell, ].G.; VanMeter, S.; Harriett, A.E.;
Wang, Y. Remission rates following antidepressant therapy with bupropion or selective serotonin reuptake
inhibitors: A meta-analysis of original data from 7 randomized controlled trials. J. Clin. Psychiatry 2005, 66,
974-981. [CrossRef]

Wheatley, D.P.; van Moffaert, M.; Timmerman, L.; Kremer, C.M. Mirtazapine: Efficacy and tolerability in
comparison with fluoxetine in patients with moderate to severe major depressive disorder. Mirtazapine-
Fluoxetine Study Group. J. Clin. Psychiatry 1998, 59, 306-312. [CrossRef] [PubMed]

Boyarsky, B. Sexual side effects of mirtazapine in depression. In Proceedings of the New Research Program
and Abstracts of the 1998 Annual Meeting of the American Psychiatric Association, Toronto, ON, Canada,
30 May—4 June 1998; p. 72.

Boyarsky, B.K.; Haque, W.; Rouleau, M.R.; Hirschfeld, R.M. Sexual functioning in depressed outpatients
taking mirtazapine. Depress. Anxiety 1999, 9, 175-179. [CrossRef]

Koutouvidis, N.; Pratikakis, M.; Fotiadou, A. The use of mirtazapine in a group of 11 patients following
poor compliance to selective serotonin reuptake inhibitor treatment due to sexual dysfunction. Int. Clin.
Psychopharmacol. 1999, 14, 253-255. [CrossRef] [PubMed]

Garcia Plazaola, M.; Merino, M. Mirtazapina en el tratamiento de la disfuncion sexual secundaria al uso
de ISRS. In Proceedings of the IV National Spanish Congress of Psychiatry, Oviedo, Spain, 29 October-1
November 1999.

Montejo, A.L.; de Pedro, ].M.; Agtiera, L.; Bousofio, M.; Franch, ].; Alvarez Lobato, P.; Carrasco, J]. Cambio a
mirtazapina en 55 pacientes con disfuncién sexual secundaria a otros antidepresivos. Estudio prospectivo
con 6 meses de seguimiento. In Proceedings of the VI Spanish National Congress of Psychiatry, Barcelona,
Spain, 5-9 November 2002.

Schweitzer, I.; Tiller, J.; Maguire, K.; Davies, B. Treatment of atypical depression with moclobemide:
A sequential double controlled study. Int. J. Clin. Pharmacol. Res. 1989, 9, 111-117. [PubMed]

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, 149-153. [CrossRef]
Versiani, M.; Nardi, A.E.; Mundim, ED.; Alves, A.B.; Liebowitz, M.R.; Amrein, R. Pharmacotherapy of
social phobia. A controlled study with moclobemide and phenelzine. Br. J. Psychiatry 1992, 161, 353-360.
[CrossRef]

Khazaie, H.; Rezaie, L.; Rezaei Payam, N.; Najafi, F. Antidepressant-induced sexual dysfunction during
treatment with fluoxetine, sertraline and trazodone; a randomized controlled trial. Gen. Hosp. Psychiatry
2015, 37, 40-45. [CrossRef]

Pyke, R.E. Trazodone in Sexual Medicine: Underused and Overdosed? Sex. Med. Rev. 2018. [CrossRef]
Jacobsen, P.L.; Nomikos, G.G.; Zhong, W.; Cutler, A.J.; Affinito, J.; Clayton, A. Clinical implications of directly
switching antidepressants in well-treated depressed patients with treatment-emergent sexual dysfunction:
A comparison between vortioxetine and escitalopram. CNS Spectr. 2019, 1-14. [CrossRef]


http://dx.doi.org/10.1080/0092623X.2011.582425
http://www.ncbi.nlm.nih.gov/pubmed/21707327
http://www.ncbi.nlm.nih.gov/pubmed/7573593
http://dx.doi.org/10.1016/j.jad.2005.07.006
http://www.ncbi.nlm.nih.gov/pubmed/16162361
http://dx.doi.org/10.4088/JCP.v67n0507
http://dx.doi.org/10.1016/S0149-2918(01)80090-4
http://dx.doi.org/10.4088/JCP.v63n0302
http://dx.doi.org/10.4088/JCP.v66n0803
http://dx.doi.org/10.4088/JCP.v59n0606
http://www.ncbi.nlm.nih.gov/pubmed/9671343
http://dx.doi.org/10.1002/(SICI)1520-6394(1999)9:4&lt;175::AID-DA5&gt;3.0.CO;2-0
http://dx.doi.org/10.1097/00004850-199907000-00008
http://www.ncbi.nlm.nih.gov/pubmed/10468319
http://www.ncbi.nlm.nih.gov/pubmed/2654034
http://dx.doi.org/10.1097/00004850-199300730-00005
http://dx.doi.org/10.1192/bjp.161.3.353
http://dx.doi.org/10.1016/j.genhosppsych.2014.10.010
http://dx.doi.org/10.1016/j.sxmr.2018.08.003
http://dx.doi.org/10.1017/S1092852919000750

J. Clin. Med. 2019, 8, 1640 19 of 19

116.

117.

118.

119.

120.

Stanton, A.M.; Handy, A.B.; Meston, C.M. The Effects of Exercise on Sexual Function in Women. Sex. Med.
Rev. 2018, 6, 548-557. [CrossRef]

Farnia, V.; Shirzadifar, M.; Shakeri, J.; Rezaei, M.; Bajoghli, H.; Holsboer-Trachsler, E.; Brand, S. Rosa
damascena oil improves SSRI-induced sexual dysfunction in male patients suffering from major depressive
disorders: Results from a double-blind, randomized, and placebo-controlled clinical trial. Neuropsychiatr.
Dis. Treat. 2015, 11, 625-635. [PubMed]

Rosenbaum, T.; Aloni, R.; Heruti, R. Surrogate partner therapy: Ethical considerations in sexual medicine.
J. Sex. Med. 2014, 11, 321-329. [CrossRef] [PubMed]

Sturpe, D.A.; Mertens, M.K,; Scoville, C. What are the treatment options for SSRI-related sexual dysfunction?
J. Fam. Pract. 2002, 51, 680-682.

Harbour, R.; Miller, J. A new system for the Scottish Intercollegiate Guidelines Network Grading Review
Group. A new system for grading recommendations in evidence-based guidelines. BMJ 2001, 323, 334-336.
[CrossRef] [PubMed]

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.sxmr.2018.02.004
http://www.ncbi.nlm.nih.gov/pubmed/25834441
http://dx.doi.org/10.1111/jsm.12402
http://www.ncbi.nlm.nih.gov/pubmed/24261932
http://dx.doi.org/10.1136/bmj.323.7308.334
http://www.ncbi.nlm.nih.gov/pubmed/11498496
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methodology 
	Results and Clinical Approach 
	Primary Prevention: Using ADs with a Low Incidence of TESD 
	Detection and Exploration of TESD 
	Intervention 
	Waiting for Spontaneous Remission 
	Lowering the Dose of or Withdrawing AD Treatment 
	Potentiation Strategy: Addition of an “Antidote” or Add-On Treatment 
	Short-Term Interruption Periods or “Weekend Holidays” 
	Switching to Another AD Medication 
	Non-Pharmacological Measures 


	Clinical Recommendations 
	Conclusions 
	References

