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Abstract

Background: Post-SSRI sexual dysfunction (PSSD) is a set of heterogeneous sexual disorders, that may arise during the administration
of antidepressant Selective Serotonin Reuptake Inhibitors (SSRIs) and serotonin and norepinephrine reuptake inhibitor (SNRIs) and
may persist after their discontinuation. PSSD is commonly associated with sexual problems with marked distress and poor quality of
life. To date, however, no effective treatment is available. The study describes the clinical experience with a newly introduced systems
sexology approach involving bio-psycho-social interventions. Methods: In this studywe retrospectively analyzed (from July 2019 to July
2020) twelve PSSD male patients (mean age 31.3± 6.21 years old) treated according to a recently introduced approach involving system
sexology and bio-psycho-social interventions. The protocol was based on a combination of lifestyle changes, nutritional supplementation,
pharmacological and behavioral interventions. Results: 12 patients with high probability of PSSD were selected. Patients reported a
significant improvement in all International Index of Erectile Function-15 (IIEF) domains and Orgasmometer scores from the baseline
at 6 months of follow-up. Conclusions: This study described for the first time a feasible and handy treatment procedure for PSSD,
framework to improve patients complains, sexual function and satisfaction, and quality of life. Future randomized, placebo-controlled
clinical studies with bigger cohorts will be needed in order to better assess this efficacy and confirm our results.
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1. Introduction
Selective serotonin reuptake inhibitors (SSRIs) are

one of the most used psychiatric drugs, either due to an on-
label or to an off-label application [1]. However, sexual
dysfunction, with a prevalence up to 80%, is a well-known
side effect of SSRIs, causing many patients to drop out their
therapies [2,3].

Post-SSRI sexual dysfunction (PSSD) is a set of symp-
toms that most frequently features genital anesthesia, anor-
gasmia, delayed orgasms, ejaculatory dysfunctions, and de-
creased libido, that may arise when SSRIs are used chroni-
cally and specifically endure when they have been discon-
tinued [4–8]. Themost frequent triad of sexual symptoms is
genital anesthesia, lack of libido, and, as patients define it,
a “disconnection” between the brain and the genitals [9,10].

Although the sexual dysfunction is a common side
effect of SSRIs, its pathophysiology remains largely
unknown. Most early evidence points out how 5-
hydroxytryptamine (serotonin, 5-HT) might be implicated
in regulating dopamine release in mesolimbic and hypotha-
lamic areas, whose activation occurs during each phase of
a sexual intercourse [11,12]. According to a recently intro-
duced hypothesis, an enduring serotonin stimulation may
lead to a chronic “serotonin mediated tonic inhibition” [13].
This theory is grounded in early evidence that shows how a
chronic rather than an acute administration of SSRIs gives

rise to an increased and long-lasting firing rate of sero-
toninergic neurons across all projection areas [14]. This
may result in non-sexual incentives, as 5-HT neurons ex-
ert an indirect inhibitory tone on dopamine-releasing cells
in the mesolimbic system, a pivotal player of sexual behav-
ior [15].

In addition, serotoninergic neurotoxicity may also fur-
ther explain the pathophysiology of PSSD. Similar to 3,4-
methylenedioxymethamphetamine, a persistent serotonin
stimulation may cause, among predisposed patients, axonal
damage in peripheral nerves, which may for instance lead
to a neurogenic erectile dysfunction (ED) [4].

Some authors have also suggested how epigenetic
changes may arise after a chronic serotoninergic stimula-
tion. Recent evidence shows, in fact, how a long-lasting
administration of SSRIs may cause persistent downregula-
tion of 5-hydroxytryptamine receptor 1A (5-HT1A). Since
5-HT1A is widely regarded as an auto-receptor that reduces
the firing rate of the serotoninergic neurons, its downreg-
ulation may persistently increase the serotoninergic tone,
which may concur to the overall “tonic inhibition” and
eventually cause sexual impairments [16].

PSSD is challenging to diagnose as there are currently
no consistent methods of investigation. In addition, PSSD
presents with various degrees of severity and symptom per-
sistence. It can indeed begin after a few doses of treatment
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or only become apparent after years of exposure and it can
persist for decades afterwards. PSSD may moreover occur
in all ages and in both sexes, regardless of any ethnic groups
[17].

A new consensus on enduring sexual dysfunction
following treatment with antidepressants, finasteride and
isotretinoin has finally set the diagnostic criteria of such
disorder. PSSD, besides featuring genital anesthesia, ejac-
ulatory and orgasm dysfunction, and decreased libido, is a
condition that must be present for at least 3 months, with
no current medical condition accounting for the symptoms
[18]. Since PSSD has only recently been codified as a
stand-alone condition, there are no well-designed clinical
trials and, therefore, a clear consensus on treatment modal-
ities has not been reached so far. For these reasons, the
scope of the present article is to describe our clinical expe-
rience with patients treated according to a new multimodal
approach involving the systems sexology and bio-psycho-
social interventions [19]. Indeed, this project aims at devel-
oping a framework to improve patients complains, sexual
function and satisfaction, and quality of life.

2. Methods
2.1 Subjects

In the period of July 2019 and July 2020, 17 male pa-
tients from 7 European countries were referred to our clinics
due to a suspicion of PSSD. Because of the COVID-19 pan-
demic impediment that limited travelling, for 8 of them the
contact was established through digital measures.

Informed consent was given for their data to be rou-
tinely and anonymously recorded for retrospective assess-
ment. Patients were interviewed according to a stan-
dard procedure which included questions about their demo-
graphic information (sex, age, relationship status, country
of origin, occupation and daily activities), experiences of
sexual dysfunction when taking any medication, specifics
of all drugs used during sexual dysfunction (names, doses,
durations of use, and time of use), current sexual function,
questions about genital anesthesia and erectile function, re-
action to sexual stimuli, current and past medical problems
including potential psychiatric disorders, medication usage
(names and doses of all drugs taken, including over-the-
counter ones, substance use, use of alcohol and current and
past smoking). To exclude co-existent depression as a co-
founding effect on sexual dysfunction the 21-itemBeck De-
pression Inventory-II (BDI-II) was used [20]. Effect of the
complaints on their relationship and quality of life and cop-
ing with the problems.

All patients that met the following inclusion criteria
were included: age between 18 and 60 years old, no pre-
SSRI treatment sexual dysfunction, treatment-emergent
sexual dysfunction while taking one antidepressant of the
SSRI or and serotonin and norepinephrine reuptake in-
hibitor (SNRI) class, the antidepressant was discontinued
at least 1 month before interview, sexual dysfunction per-

sisted despite drug discontinuation, medical conditions and
current medication use not associated with known sexual
dysfunction, no report of addictive substances use. Only
patients with high probability of PSSD according to previ-
ous published criteria have been selected [4,18].

All patients were requested to perform laboratory
tests, including hemoglobin, white blood cell count, C-
reactive proteine, creatinine, sodium, potassium, albumin,
aspartate transaminase and alanine transaminase, luteiniz-
ing hormmone, follicle-stimulating hormone, total testos-
terone, prolactin, Sex Hormone Binding Globulin (SHBG)
and Thyroid StimulatingHormone (TSH). Free testosterone
and bioavailable testosterone were also calculated accord-
ing to the Vermeulen formula [21].

2.2 Outcome Measures
Patients were asked to fill in the International Index of

Erectile Function-15 (IIEF-15) [22] for sexual dysfunction
as well as the male Orgasmometer, a well validated psycho-
metric tool to measure on a 0–10 visual analogue scale the
intensity of the orgasm [23], at baseline and after a follow-
up period of 6 months. The IIEF is composed of five subdo-
mains: erectile function (items 1, 2, 3, 4, 5, and 15), orgas-
mic function (items 9, and 10), sexual desire (items 11, and
12), intercourse satisfaction (items 6, 7, and 8), and overall
satisfaction (items 13, and 14). Since items 13 and 14 mea-
sure general satisfaction, a low score on them may be also
intended as an indicator of sexual distress. Severity of ED
was classified as severe for IIEF scores ≤10, moderate for
scores between 11 and 16, or mild, for scores between 17
and 25, with EF >25 indicating no ED. All questionnaires
were given in English language.

2.3 Experimental Design
The protocol of administration included bio-psycho-

social interventions in the perspective of systems sexology
for a period of 6 months [19].

These included: recommendations for lifestyle (i.e.,
all participants agreed not to use any drug of abuse or more
than 2 alcohol units per day); recommendations for physi-
cal activity (i.e., supervised training consisting of 40 min-
utes of aerobic exercise of moderate to vigorous intensity
4–5 times a week) [24,25]; discontinuation of any form of
nicotine or at least shift to non-burning cigarettes [26]; cor-
rection of possible hormonal abnormalities when needed,
based on patient’s laboratory findings. The patients were
also instructed not to assume any serotonin or tryptophan-
derivate supplements.

On the other hand, as patients often avoid the use of
SSRI or other medications, we recommended the use of
supplements with evidence of neurotransmitter improve-
ment. Patients were administered with L-Arginine (3 g/d)
and L-Carnitine (2 g/d) supplementation [27–32].

Sexual dysfunctions were treated with a pharmaco-
logical therapy on a shared decision-making ground. For
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ED, type 5 phosphodiesterase inhibitors (PDE5i) were pre-
scribed according to patient needs [33]. Buspirone was also
off-label prescribed for hypoactive sexual desire disorder
(HDD) and delayed ejaculation or anorgasmia. The dosage
is the same as the one used for anxiety (15 mg to 60 mg
daily) [34].

The following psychological interventions were in-
cluded in the protocol. Ten patients (83.3%) were referred
to mindfulness training to reduce anxiety, and tension and
cognitive-behavioral therapy when sexual inadequacy and
low self-esteem where apparent. Two of the twelve patients
(16.3%) were referred to sex therapy & sensate focus (solo
or partnered). Sex therapy and sensate focus aims to edu-
cate the partners that the sexual dysfunction is a side effect
of the medication and gain pleasurable experiences [35,36].

All patients have been consulted once per 2 weeks for
further instruction, counseling on specific topic and dose
adaptation when needed.

2.4 Statistical Analysis
Quantitative variables were described using means

and standard deviations (SD) or median and range. Nor-
mal distribution of quantitative variables was explored by
means of the Kolmogorov–Smirnov test. Student’s t test
for paired samples was used to compare variables’ means.
Due to the non-normal distribution of the study variables
and to the small number of the population, a bootstrapping
analysis was performed, and results were given as 95% con-
fidence intervals (95% CI). The bootstrap method is a re-
sampling technique used to estimate statistics on a popu-
lation by sampling a dataset with replacement. A crucial
point is that bootstrap works without needing assumptions
like normality [37]. Categorical variables (symptoms, com-
plaints, and comorbidities) were summarized with numbers
and percentages. Data were analyzed using SPSS software
for MacOs (version 25; IBM Corporation, New York, NY,
USA).

3. Results
In a period of 12 months, of the 17 patients report-

ing SSRI-related sexual dysfunction, only 12 male patients
have been selected with high probability of PSSD. The
mean agewas 31.3± 6.21 years, with an average bodymass
index (BMI) of 25.3 ± 2.18 (Table 1). All patient labora-
tory results did not report any alteration in blood analytes.
None of them had a clinical history of systemic diseases.
One patient reported a recurrent urine tract infection, one
reported a chronic prostatitis and another reported chronic
pelvic pain. None of the patients was diagnosed with drug
or alcohol abuse disorder. In Table 2 the SSRI/SNRI use
and ceasing period of the patients are given.

The PSSD symptoms in order of frequency of appear-
ance are given in Table 3. Most of the complaints started
during the use of SSRI and continued after their cessation.
Pleasureless orgasm, genital numbness, memory impair-
ment and fatigue were reported to appear after withdrawal

Table 1. Sociodemographic and clinical variables.
Variables (normal range) Patients

Age 31.3 (±6.21)*
BMI 25.3 (±2.18)*
Sex 12 M (100%)**
Marital status:
Unmarried 8 (66.6%)
In a stable relationship 4 (33.4%)
Total testosterone (12–35 nmol/L) 16.2 (±4.91)*
Free testosterone (0.173–0.777 nmol/L) 0.339 (±0.169)*
Luteinizing hormone (1.5–8 U/L) 3.33 (±1.09)*
Follicle-stimulating hormone (<7 U/L) 3.03 (±1.40)*
Sex hormone binding globulin (14.6–68.9 nmol/L) 42.8 (±11.9)*
Thyroid-stimulating hormone (0.5–3.9 mU/L) 1.98 (±1.15)*
Prolactin (100–300 mU/L) 156 (±46.4)*
*, mean (±standard deviation); **, frequency (percentage).

from SSRI in 3 (25%), 3 (25%), 2 (16.66%), and 2 patients
respectively.

Routine laboratory investigations did not show any
liver function or kidney function abnormality. There was
no evidence for infections according to white cell blood
count or c-reactive protein. Average and standard devia-
tion (range) for the laboratory tests are described in Table 1.
None of these blood values requested any pharmacological
intervention.

All IIEF domains, although on average EDwas classi-
fied as mild both at baseline (EF = 19.11) and at follow-up
(EF = 23.69) time points, as well as Orgasmometer scores
reported a significant improvement from the baseline to
post-treatment. Our results indicate a decrease in the per-
ceived overall sexual distress, as items 13 and 14 are also a
surrogate marker of general sexual dissatisfaction, as well
as an improvement in the orgasmic function at the Orgas-
mometer (Table 4).

All patients were adherent to healthy lifestyle program
offered. No drop-out event was registered within the 6
months of the study protocol. They all used the supple-
ments proposed. It should be mentioned that during the first
2 to 3 months of treatment, patients needed to be motivated
to continue the treatment as limited improvement were no-
ticed. Four patients (33.3%) were using PDE5i (tadalafil 5
mg once a day, vardenafil 20 mg or sildenafil 50 mg orodis-
persible pills, sildenafil 75 mg orodispersible film for 3 to
5 months). Five patients (41.6%) with orgasmic complains
were using Buspirone at 5 mg dose 3 times a day for six
months.

4. Discussion
This real-life retrospective study describes a small se-

ries of patients diagnosed with PSSD according to the re-
cently published selection criteria and treated with a new
multimodal approach, consisting of system sexology and
bio-psycho-social interventions (Fig. 1) [18].
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Table 2. SSRI/SNRI use and ceasing period of the patients.
Patient No. SSRI/SNRI used Daily dose (mg) Duration (months) Duration since discontinuation (months)

1 Fluoxetine 40 14 9
2 Sertraline 100 12 16
3 Escitalopram 20 9 26
4 Fluoxetine 20 6 16
5 Escitalopram 20 12 12
6 Venlafaxine 75 16 8
7 Escitalopram 10 4 6
8 Amitriptyline 50 3 14
9 Escitalopram 10 4 21
10 Paroxetine 20 36 3
11 Paroxetine 20 36 4
12 Escitalopram 20 12 6
Mean (±SD) 33.5 (±28.1) 13.66 (±11.3) 11.8 (±7.10)
Median 20.0 12.0 10.5
Range 90 (10–100) 33 (3–36) 23 (3–26)

Fig. 1. PSSD is frequently described by the patients as a “disconnection” between the brain and the genitals, featuring lack of
libido, anorgasmia, ejaculatory-orgasm delay and genital anesthesia. The present multimodal approach consists of systems sexology
and bio-psycho-social interventions aiming at restoring such brain-genital connection and achieving a better sexual health.

Consistent with evidence from the literature, we did
not find any peripheral hormonal abnormalities which re-
quested treatment [17,38]. The sexual clinical history of
the couples involved in our study did not show primary fe-
male sexual dysfunction (FSD). However, the possibility of
a reactive FSD due to the male PSSD is currently a matter
of further examination [39].

Our multimodal treatment, based on life style in-
terventions, L-carnitine/L-arginine integrators, PDE5i and
buspirone administration, and behavioral psychotherapies
significantly improved every IIEF domain as well as Or-
gasmometer scores in a cohort of 12 PSSD patients.

In this regard, recent evidence is showing how physi-
cal exercise positively impacts on erectile function as well
as on a self-concept [24,25]. In addition, a review arti-
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Table 3. Frequency of symptoms appearance according to
patient’s complaints.

Symptom Percentage and (number)

Loss of libido 91 (11)
Reduced sexual activities 75 (9)
Pleasureless orgasm 75 (9)
Loss of morning erections 75 (9)
Genital numbness 67 (8)
Erectile dysfunction 50 (6)
Disconnection between genitals and brain 50 (6)
Emotional blunting 41 (5)
Reduced orgasmic intensity 41 (5)
Difficulty to achieve orgasm 33 (4)
Memory impairment 17 (2)
Fatigue 17 (2)
Reduced power of ejaculation 8 (1)

cle indicates an improvement in the concentration of serum
testosterone by physical activity, which is key for each
phase of a sexual intercourse [40]. Similarly, by means
of the vaginal photoplethysmography, genital arousal was
found to be increased without any effect on self-reported
arousal perceptions among women who do daily exercises
[41].

L-arginine administration could have played a pivotal
role in patients with PSSD. Nitric oxide (NO) is indeed the
main factor involved in endothelial-dependent relaxation of
human corpora cavernosa and oral L-arginine is an efficient
donor of NO. It is therefore possible that boosting the ni-
trergic pathways may have rebalanced the iatrogenic dys-
functional serotonergic tonic inhibition. In this regard, a
consistent body of literature stresses how L-arginine have
shown a certain efficacity in the treatment of ED, especially
in combination with PDE5i [42].

On the other hand, L-carnitine is a necessary nutrient
for the generation of energy in vital organs, including the
liver, kidneys and brain. L-carnitine supplementation (2
g/day) may indeed potentially reduce chronic fatigue [43].
In addition, findings indicate that the favorable cardiovas-
cular effects of L-Carnitine may also reflect on male sex-
ual function [31,32]. Most of early evidence also highlights
how carnitines might contribute to treat ED, being synergis-
tic with PEDE5i. Such molecules may be in fact responsi-
ble for reducing free radical production, by depleting fatty
acid peroxidation. Moreover, they also act on mitochon-
drial membranes, restoring their phospholipid composition.
Consistently, carnitine acts also on cellular energetics, in-
creasing the cytoplasmatic availability of acetyl-coenzyme
A, eventually resulting in an improvement of the antioxi-
dant activity [44]. Although evidence on this topic is not
large, the role of nutraceuticals and dietary supplements in
treating sexual dysfunction, both in women and in men,
seems indeed promising [45–47]. To this end, a recent case
report shows how the administration of supplements con-

taining L-citrulline was effective in treating PSSD in a 23-
year-old man [48].

Buspirone is a 5HT1A partial antagonist and it has
been developed as an anxiolytic compound to treat general-
ized anxiety disorder. However, a consistent body of liter-
ature provides evidence for its use to treat sexual dysfunc-
tions, such as hypoactive sexual desire disorder [49,50]. In-
deed, an established protocol requires patients to take bus-
pirone once a day [34]. The dosage is the same as the one
used for anxiety (15 mg to 60 mg daily). The mechanism
for buspirone treat sexual dysfunctions might be the stimu-
lation of somatodendritic and presynaptic 5HT1A receptors
which in turn may counteract the serotonergic inhibition
tone, leading to an improvement of sexual function [34].

Patients were referred to mindfulness training to re-
duce anxiety and tension and therefore to obtain a better
sexual life [35]. A mindful model of sexual health has been
extensively regarded as a foundation to investigate on one’s
own mind-body connection, in order to promote physical,
mental and sexual well-being [51]. In this regard, our aim
was to navigate patients’ feelings of disconnection between
brain and genitals, increasing awareness to explore their
own mind and body and therefore restoring such lost con-
nection (see Fig. 1).

The scope of the cognitive-behavioral therapy (CBT)
was instead to help patients to treat negative thoughts and
cognitions, such as sexual inadequacy and low self-esteem
[34]. Partners were meant to be involved in this approach
as well, since they were collaterally affected by PSSD. CBT
has also been used to help patients reach a better under-
standing of their condition and cope with their situation
[52].

Sex therapy and sensate focus (solo or partnered)
aimed to educate partners that sexual dysfunctions are a side
effect of the medication and not a lack of interest. In ad-
dition, sex therapy provides emotional and psychological
support for patients and partners and teaches them to focus
on pleasurable sexual experience and not on performance.

As PSSD is frequently described as a “disconnec-
tion” between the brain and the genitals, our multimodal
approach consisting of systems sexology and bio-psycho-
social interventions aimed at restoring such brain-genital
connection and achieving a better sexual health. The com-
bination of lifestyle advice, essential nutrient supplementa-
tions, PDE5i and buspirone administration, and behavioral
interventions may, in fact, act synergically to improve ev-
ery domain of sexual life (Fig. 1).

The present study adds important insights to the clin-
ical presentation and management of patients with PSSD.
In addition, it provides a handy and feasible treatment pro-
cedure for such a condition. Nonetheless, this work suf-
fers from a number of important limitations. Firstly, as this
work was conducted in a retrospective fashion and based on
self-administered outcome measures, and patients may not
be able to report symptoms or details accurately, a recall
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Table 4. Bootstrap* for Paired Samples t-test. IIEF-domains and Orgasmometer score at baseline and after 6 months follow-up.

IIEF domains
Mean at baseline

(±SD)
Mean at 6 months follow-up

(±SD)
Mean

difference
Standard
error

95% Confidence
interval (lower)

95% Confidence
interval (upper)

Sexual desire 3.78 (±1.39) 5.53 (±1.32) –1.75 0.358 –2.583 –1.083
Erectile function 19.11 (±4.76) 23.69 (±3.12) –4.58 1.487 –7.509 –1.500
Orgasmic function 4.67 (±1.73) 5.83 (±1.42) –1.16 0.453 –2.167 –0.500
Intercourse satisfaction 5.22 (±1.64) 7.88 (±2.92) –2.66 0.525 –3.583 –1.833
Overall satisfaction 3.56 (±1.01) 6.22 (±0.66) –2.66 0.174 –2.833 –2.417
Orgasmometer 3.22 (±1.42) 4.39 (±1.19) –1.17 0.41 –1.813 –0.087
*, bootstrap results are based on 3000 bootstrap samples.

bias may surely impact on the study results. Secondly, the
study population is small and not randomized.

Lastly, the present study does not have a controlled
population of healthy patients. This raises the question
whether symptoms remitted spontaneously or as a result of
our multimodal approach. Hence, we cannot exclude for
our findings to be due to a placebo effect. Indeed, caution
must be taken when generalizing these results, as this lim-
itation does not leave enough room for causal inferences.
For these reasons, further randomized clinical trials with
standardized protocols and larger populations will be de-
sirable in order to draw more consistent conclusions.

However, that our treatment must have been effec-
tive is suggested by the adherence of the patients. Psy-
chotherapies for sexual dysfunction given without nutri-
tional supplements or medication have been associated with
high dropout rates and reports of undue patient burden, at
least in women [53].

5. Conclusions
The study described for the first time a multimodal,

systems bio-psychological approach for the treatment of
PSSD. The protocol of intervention based on a combination
of lifestyle changes and nutritional supplementations and
pharmacological and psychological interventions reported
significant improvement of patients complains. Further re-
search will be needed to better define this treacherous con-
dition and develop a standardized treatment.
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