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Abstract.

BACKGROUND: A set of enduring conditions have been reported in the literature involving persistent sexual dysfunction after
discontinuation of serotonin reuptake inhibiting antidepressants, 5 alpha-reductase inhibitors and isotretinoin.

OBJECTIVE: To develop diagnostic criteria for post-SSRI sexual dysfunction (PSSD), persistent genital arousal disorder
(PGAD) following serotonin reuptake inhibitors, post-finasteride syndrome (PFS) and post-retinoid sexual dysfunction (PRSD).
METHODS: The original draft was designed using data from two published case series (Hogan et al., 2014 and Healy et al.,
2018), which represent the largest public collections of data on these enduring conditions. It was further developed with the
involvement of a multidisciplinary panel of experts.

RESULTS: A set of criteria were agreed upon for each of the above conditions. Features of PSSD, PFS and PRSD commonly
include decreased genital and orgasmic sensation, decreased sexual desire and erectile dysfunction. Ancillary non-sexual
symptoms vary depending on the specific condition but can include emotional blunting and cognitive impairment. PGAD presents
with an almost mirror image of unwanted sensations of genital arousal or irritability in the absence of sexual desire. A new term,
post-SSRI asexuality, is introduced to describe a dampening of sexual interest and pleasure resulting from a pre-natal or pre-teen
exposure to a serotonin reuptake inhibitor.

CONCLUSIONS: These criteria will help in both clinical and research settings. As with all criteria, they will likely need
modification in the light of developments.

Keywords: Post-SSRI sexual dysfunction, antidepressants, selective serotonin reuptake inhibitors, finasteride, isotretinoin
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1. Introduction

There is a growing awareness that a substantial number of medicines have effects, some positive and
some negative, on sexual functioning. These include antibiotics, anti-hypertensives, antidepressants, lipid
lowering agents, medicines affecting endocrine systems and others [1].

There is a set of effects that endure after treatment stops that at present are most closely linked to
serotonin reuptake inhibiting drugs, 5 alpha-reductase inhibitors, and isotretinoin. These include persistent
genital arousal disorder (PGAD) first formally described in 2001 [2], post-SSRI sexual dysfunction
(PSSD) described in 2006 [3,4], and post-finasteride syndrome (PFS) described in 2011 [5]. Cases of
persistent sexual dysfunction following isotretinoin were reported in this journal in 2014 [6], with the
condition designated as a post-retinoid sexual dysfunction (PRSD) in 2018 [1]. For each of these condi-
tions, it is now clear that cases had been reported or were present for a decade or more before appearing
in the academic literature. The Medicines and Healthcare products Regulatory Agency (MHRA) have
indicated that their first reports of a sexual dysfunction that continued after an SSRI was withdrawn
involved fluvoxamine in 1987 and fluoxetine in 1991 [7].

The incidence of these conditions is unknown. The number of patients who regain 100% of their
original sexual function after stopping serotonin reuptake inhibitors, 5 alpha-reductase inhibitors and
isotretinoin has never been properly investigated. Clinical trials do not routinely include follow-up to
assess the resolution of adverse sexual effects, and it would be unethical to carry out a randomized
controlled trial which specifically intended to produce an enduring sexual dysfunction in participants
in order to establish prevalence. Several healthy volunteer trials involving SSRIs that included follow-up
have hinted at incidence rates of enduring changes in sexual functioning following discontinuation [8]. In
one clinical study, 55% of participants still had sexual dysfunction six months after switching from an
SSRI to amineptine compared to 4% who were treated solely with amineptine, a drug with no action on
the serotonin system [9]. Three large studies into the use of SSRIs for premature ejaculation reported that
the ejaculation-delaying effects of the medication persisted for a significant number of participants at 3-
and 6-month follow-up after withdrawal of the drug [10—12]. A healthy volunteer study which assessed
the effects of paroxetine on sperm and sexual function reported that brief sexual function inventory (BSFI)
scores for erectile and ejaculatory functions had not returned to baseline four weeks after discontinuation
of the drug, with 9% of patients complaining of more than mild dysfunction [13].

While the ability to diagnose adverse effects should be part of any prescriber’s skill set, the fact that
these conditions can persist or emerge upon stopping the causative drug adds an extra level of complexity.
In addition, these conditions are little known and poorly understood by healthcare professionals.

Neglecting these disorders risks further harm to patients in terms of dismissive responses from
clinicians, unnecessary investigations, and misdiagnosis as a psychogenic problem which may result
in further use of the causative drug. A qualitative study into the experiences of PSSD patients when
engaging with healthcare professionals highlighted the difficulties that patients can face when trying to
seek help [14].

In the absence of a biomarker, diagnostic criteria may improve both research and clinical practice.
The criteria below offer a template for researchers, clinicians, patients, regulators and pharmaceutical
companies to support communication. They will hopefully increase the precision of phenotyping leading
to a more accurate quantification of the burden of these problems and will provide an operational
framework to facilitate multicentric collaborative research.
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2. Methods

The 2014 and 2018 case series from Hogan et al. and Healy et al. represent the largest public collections
of data on these enduring conditions and were used as a starting point for the original draft [1,6]. Common
features were identified and used to formulate a preliminary set of criteria. The data for those papers were
sourced from RxISK.org, an independent drug safety website that features a global adverse event reporting
facility. RXISK currently has around 1000 reports of these conditions.

A multidisciplinary panel of experts was enlisted to further develop the article. Many of the group
members are authors of peer reviewed literature on these conditions. Several have successfully petitioned
regulators in North America and Europe on the issue of PSSD, resulting in warnings about persistent
sexual dysfunction after discontinuation of treatment being added to medication labels [15].

The original draft was circulated to the group who made amendments based on published data,
clinical and research experience, and assessment of criteria suitability across international clinical settings.
Successive drafts were modified in response to comments and reissued until agreement was reached.

3. Post-SSRI sexual dysfunction (PSSD)

Significant sexual dysfunction can happen while on treatment and after stopping any serotonin reuptake
inhibiting (SRI) drug [1,3,4,6,14-20]. SRIs include the selective serotonin reuptake inhibitors (SSRIs),
serotonin-norepinephrine reuptake inhibitors (SNRIs), SRI tricyclic antidepressants, SRI antihistamines,
tetracycline antibiotics such as doxycycline, and analgesics like tramadol.

PSSD here refers to a common syndrome happening after any SRI. It is independent of any pre-existing
or reactive mental health problem and can be triggered in healthy volunteers after exposures of a few
weeks.

Criteria:

Necessary
(1) Prior treatment with a serotonin reuptake inhibitor.
(2) An enduring change in somatic (tactile) or erogenous (sexual) genital sensation after treatment stops.

Additional
(3) Enduring reduction or loss of sexual desire.
(4) Enduring erectile dysfunction (males).
(5) Enduring inability to orgasm or decreased sensation of pleasure during orgasm.
(6) The problem is present for 23 months after stopping treatment.

There should be
(7) No evidence of pre-drug sexual dysfunction that matches the current profile.
(8) No current medical conditions that could account for the symptoms.
(9) No current medication or substance misuse that could account for the symptoms.

Ancillary sexual symptoms may include:

e genital pain

e reduced nipple sensitivity

e decreased or loss of nocturnal erections (males)
e reduced ejaculatory force (males)
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e flaccid glans during erection (males)
e decreased vaginal lubrication (females).

Ancillary non-sexual symptoms may include:

e emotional numbing

e depersonalization

e other sensory problems involving skin, smell, taste or vision [1,3,21]

e cognitive impairment.

Close to all people taking an SRI have some alteration of genital sensitivity within an hour of starting
treatment. This may be noticeable or obscured by an apparent benefit such as improvement in premature
ejaculation in men.

In PSSD there is a marked escalation of genital sensory effects [22,23]. Some describe reduced
somatic (tactile) sensation — genitals feel like they were exposed to an anesthetic. Others describe reduced
erogenous (sexual) sensation — genital touch feels like being touched on any other body part. The condition
may be triggered by exposures as brief as several days [1].

Changes in genital sensation may be hidden beneath symptoms of loss of sexual desire or arousal. It is
important to enquire about changes in tactile and erogenous genital sensation, as well as changes in orgasm
sensation, as these sensory changes seem distinctive to PSSD. Making the diagnosis of PSSD rather than
another form of enduring sexual dysfunction depends on the presence of these symptoms.

PSSD resembles tardive dyskinesia which is linked to withdrawal of antipsychotics but can be present
prior to withdrawal. Where an individual cannot stop their SRI, a provisional diagnosis might be
warranted.

The sexual dysfunction that accompanies normal antidepressant use may linger for some days or weeks
following discontinuation of treatment. The present consensus is that once dysfunction lasts for three
months, it is more likely to be PSSD. In the case of standard withdrawal syndromes, there is no indication
that patients could rub a hard bristled brush up and down their genitals and not feel it, as has been described
for PSSD, although not all PSSD patients are as badly affected as this.

PSSD can vary in severity. Sexual side effects while taking an antidepressant can sometimes improve
significantly upon stopping the drug but still leave residual symptoms. For example, a patient may regain
the ability to achieve orgasm upon stopping the antidepressant after being completely unable to do so
while on treatment, but the orgasm no longer feels the same as pre-drug. Regardless of whether persisting
sexual effects are severe or mild, they should be classified as PSSD if there hasn’t been a full return to
pre-drug baseline.

Emotional and genital numbing commonly go together. But emotional numbing also happens on
antipsychotics without sexual dysfunction of this sort, and marked depersonalization can happen on drugs
that do not cause sexual dysfunction. Emotional numbing or depersonalization may be a person’s main
complaint in primary care, but this is less likely in a sexual dysfunction clinic.

In a 2018 study, two subjects reported penile curvature as part of PSSD [1]. Results of a ten-year
retrospective review of clinical PSSD cases, published in 2020, provided further evidence that PSSD may
result in damage to the erectile tissue of the penis [24]. This seems to overlap with findings from a major
PES study [25]. The discovery of erectile tissue abnormalities on an ultrasound scan might therefore
support rather than preclude a diagnosis of PSSD. Whether these changes are part of the syndrome or
co-incidental is uncertain.
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There are reports of some patients experiencing a brief improvement in their PSSD linked to stopping
another drug where their condition lifts for a few days only to return afterwards. However, this has failed
to lead to any treatment options.

PSSD is sometimes accompanied by symptoms of other pelvic conditions such as:

e Pelvic floor dysfunction in men or women.

o Interstitial cystitis/painful bladder syndrome in women, often diagnosed as recurrent urinary tract
infections.

e Interstitial cystitis/painful bladder syndrome in men, often diagnosed as recurrent prostatitis.

e Change in seminal volume and/or quality in men (this also happens while on SRI treatment).

SRIs can cause these conditions with or without sexual dysfunction. They risk further investigations
and potentially unhelpful, even damaging, treatment if a link to prior SRI or related treatment (where
present) is not recognised.

4. Persistent genital arousal disorder (PGAD)

PGAD can occur after trauma to the genital or pelvic area, may accompany Tarlov cysts, interstitial
cystitis, or other pelvic conditions, seems more common perimenopausally and postmenopausally, and
has been linked to a number of medicines that do not have effects on the serotonin system [26].

However, one of its commoner triggers is stopping serotonin reuptake inhibiting (SRI) drugs [1,27-30].
PGAD happening after SRIs can appear like a mirror image of PSSD with intense and painful or abnormal
genital sensations and spontaneous orgasms.

PGAD is commonly seen in pain clinics. Women may have a history of desperate remedies tried, and
many will be members of online support forums. The treatment history is likely to include gabapentinoids,
SSRIs for their genital anesthetic effect, opioids, botox, and more drastic interventions up to clitoridectomy
and pudendal nerve ablation.

Itis not clear if men are affected, but cases of premature or spontaneous ejaculation after discontinuation
of an SRI have been reported [1,31]. Some cases of PSSD may show alternating arousal (PGAD) or
dysfunction (PSSD), and some may evolve into PGAD or vice versa.

In psychosexual therapy settings, the question of links to sexual trauma/abuse is present. Clearly, sexual
abuse is common and some people with PGAD may have a background of sexual trauma, but at present
the two states do not appear linked.

Criteria:

Necessary
(1) Persistent unwelcome sensations of genital arousal or irritability.
(2) The genital arousal is painful or altered in quality rather than pleasurable.
(3) Sexual activity provides limited or no resolution.
(4) The abnormal sensations can be triggered by non-sexual stimuli.

Additional
(5) Spontaneous unwelcome and unpleasant orgasmic events.
(6) The condition is highly distressing and ego-dystonic.
(7) Management strategies such as access to icepacks are necessary.
(8) A history of efforts to have the problem treated is common.
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(9) The problem is continuous (although episodic exacerbations/remissions may occur).
(10) If linked to an SRI, the problem starts on discontinuation of the drug.
(11) The problem is present for 23 months after stopping treatment.

Ancillary conditions

o Interstitial cystitis/painful bladder syndrome
e Restless legs syndrome
e Pelvic floor dysfunction.

More detailed information about PGAD is available in a recently published consensus article by the
International Society for the Study of Women’s Sexual Health (ISSWSH) [26].

5. Post-finasteride syndrome (PFS)

Finasteride, dutasteride and saw palmetto are 5 alpha-reductase inhibitors that can trigger an enduring
sexual dysfunction with a very similar profile to PSSD [32]. As the name suggests, PFS is most commonly
associated with finasteride which was licensed for the treatment of male pattern baldness in 1997. In 2011,
a warning for erectile dysfunction that persisted after stopping treatment was added to the US product label
for the finasteride products, Propecia and Proscar. This was updated in 2012 to include libido disorders,
ejaculation disorders and orgasm disorders that continued after discontinuation of Propecia, and decreased
libido that continued after discontinuation of Proscar [33]. There should be no prior use of isotretinoin
or an SRI when making a PFS diagnosis. Sexual dysfunction that happens on finasteride but clears after
treatment stops is not PFS.

Criteria:

Necessary
(1) Prior treatment with a 5 alpha-reductase inhibitor.
(2) Enduring sexual dysfunction after stopping treatment.

Additional
(3) Enduring reduction or loss of sexual desire.
(4) Enduring erectile dysfunction.
(5) Enduring reduction in genital and orgasmic sensation.
(6) The problem is present for 23 months after stopping treatment.

There should be
(7) No evidence of pre-drug sexual dysfunction that matches the current profile.
(8) No current medical conditions that could account for the symptoms.
(9) No current medication or substance misuse that could account for the symptoms.
(10) No other prior medication that could account for the symptoms.

A number of related features may stem from finasteride without being diagnostic for PFS:

e gynecomastia
e altered seminal quantity and quality.

Additional finasteride effects that can occur independently of any sexual difficulties but may also
accompany sexual problems include:
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e cognitive impairment
e depression
e suicidality.

There is some evidence for penile curvature or other penile effects in men with PFS [25], but it is not
clear if this was present prior to treatment or has resulted since. Alterations in neuroactive steroid levels
[34], methylation of 5 alpha-reductase type 2 in cerebrospinal fluid [35], and gut microbiota population
[36] have also been found in PFS patients. But again, it is not clear whether these were present before
treatment.

6. Post-retinoid sexual dysfunction (PRSD)

Isotretinoin is a retinoid medication used in the treatment of acne and has been linked to sexual
dysfunction in the literature [37,38]. In 2017, Health Canada and the European Medicines Agency
recommended that a warning for erectile dysfunction should be added to the product information
for isotretinoin products, with decreased libido additionally recommended for inclusion in European
labels [39,40].

Reports of an enduring sexual dysfunction with a similar profile to PSSD and PFS were published in
2014 [6] and 2018 [1]. The Netherlands Pharmacovigilance Centre Lareb reported seven cases of sexual
dysfunction linked to isotretinoin, three of which had not resolved after stopping [41].

Isotretinoin has both serotonin reuptake inhibiting and 5 alpha-reductase inhibiting properties, but it
is not clear whether the problem stems from either of these actions. There should be no prior use of
finasteride or an SRI when making a PRSD diagnosis. There may be some sexual dysfunction on treatment,
but it is not clear what proportion of these problems persist after treatment stops.

Criteria:

Necessary
(1) Prior treatment with isotretinoin.
(2) Enduring sexual dysfunction after stopping treatment.

Additional
(3) Enduring reduction or loss of sexual desire.
(4) Enduring erectile dysfunction (males) or loss of vaginal lubrication (females).
(5) Enduring reduction in genital and orgasmic sensation.
(6) The problem is present for 23 months after stopping treatment.

There should be
(7) No evidence of pre-drug sexual dysfunction that matches the current profile.
(8) No current medical conditions that could account for the symptoms.
(9) No current medication or substance misuse that could account for the symptoms.
(10) No other prior medication that could account for the symptoms.

A number of related features may stem from isotretinoin without being diagnostic for PRSD eg.
gynecomastia.

Additional isotretinoin effects that can occur independently of any sexual difficulties but may also
accompany sexual problems include:
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e cognitive impairment
e skin changes

e joint changes

e bowel changes

e depression

e suicidality.

The term Post-Accutane Syndrome (PAS) is in widespread use and often refers to what is termed
PRSD here but equally often appears to include suicidality and other cognitive effects without sexual
difficulties.

7. Post-SSRI asexuality

Animal studies have found that exposure to an SSRI during pregnancy or at an early age produces
sexual deficits in adulthood [42]. A recent study in humans found evidence that there may be similar
implications for people exposed to an SSRI in childhood [43]. Given that these problems develop prior to
sexual maturity, the person may have no pre-drug baseline for comparison, making it difficult to recognise
symptoms such as low sexual desire, reduced genital sensation and pleasureless orgasm. We propose the
introduction of a new term, Post-SSRI asexuality, to describe a dampening of sexual interest and pleasure
resulting from a pre-natal or pre-teen exposure to a serotonin reuptake inhibitor. At present there are no
data on the proportion of people who define themselves as asexual and have a condition that may be linked
to medications.

Criteria:

(1) Clear evidence of maternal SRI intake in pregnancy or

(2) Evidence of extended pre-teen SRI intake.

(3) Lack of sexual interest in either the same sex or the opposite sex.
(4) No experience of pleasure from masturbation or sexual activity ever.
(5) Identification as asexual.

8. Other drugs

There are reports of a persistent sexual dysfunction that resembles PSSD after other psychotropic drugs
that are not SRIs including mirtazapine and aripiprazole. There is insufficient data to know whether these
states form a related or different syndrome.

Novel oral anticoagulants (NOACs) like rivaroxaban and dabigatran also appear to have produced
clinical pictures that resemble PSSD and PFS. There are online reports but no peer reviewed literature
about this.

In contrast, antipsychotics cause sexual difficulties including a loss of sexual desire, erectile dysfunction,
retrograde ejaculation and other problems. These states may endure, but they are not PSSD.

Norepinephrine reuptake inhibitors produce erectile dysfunction which may persist in some instances.
This is not PSSD.

A range of other drugs such as thiazide antihypertensives cause sexual dysfunction and some of these
might endure, but at present there is no evidence that these are the same as PSSD or PFS.
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9. Diagnostic interviewing

The criteria are intended for use alongside diagnostic interviewing which should involve a detailed drug
history. SRIs, 5 alpha-reductase inhibitors and isotretinoin may cause an enduring sexual dysfunction
even though prior use of the same drug or another from the same class did not produce a significant
problem. Patients with lifelong sexual dysfunction without prior use of SRIs, 5 alpha-reductase inhibitors
or isotretinoin, and without any obvious explanation for the problem, should be asked about possible
pre-natal exposure to an SRI.

The challenge-dechallenge-rechallenge strategy which is sometimes used to assess whether an effect
is linked to a medication is not suitable for investigating adverse effects that persist or worsen after a
medication is stopped.

Patients with PSSD, PFS, PRSD or PGAD typically have normal sexual functioning prior to starting
treatment. If a patient had prior sexual difficulties, it is important to decide on the degree of overlap to
the current problem. A current diagnosis of a mental health disorder does not prevent a diagnosis of these
enduring conditions. No psychiatric condition causes genital numbness or irritability to the point that
clitoridectomy might be contemplated.

These enduring conditions can remain for months, years or indefinitely after the causative drug
is stopped. There are reports of PSSD and PRSD having persisted for over two decades following
discontinuation of the drug [1], The criteria therefore provide no upper limit in terms of duration.

In some cases, an enduring sexual dysfunction may only appear when the drug is stopped, or a mild
dysfunction on treatment may worsen on stopping, sometimes with the appearance of new features. For
example, in the case of SSRIs, premature ejaculation seems to be most closely associated with stopping
the drug. There is a suggestion that a delay can sometimes occur between the last dose of the drug and
the onset of dysfunction ie. typically up to a couple of weeks. At present, as the data on this is limited,
it is not possible to set a time limit after which an enduring condition cannot be diagnosed, particularly
if all criteria are met and the clinical presentation is otherwise textbook. A degree of discretion may be
warranted in such cases when assessing a possible link to the medication.

PSSD, PES and PRSD are sometimes linked to borderline testosterone or other hormone levels. This
may be a consequence of the conditions rather than a cause. Testosterone treatment has not been reported
to reliably benefit these syndromes. Moreover, the efficacy of phosphodiesterase type 5 (PDES) inhibitors
appears reduced in these conditions.

If available, quantitative sensory testing (QST) of the penis (vibration, warm and cold temperatures)
may be helpful in assessing somatic sensation [24]. Erogenous sensation is poorly understood and there
are no available tests.

10. Conclusion

We hope these criteria will lead to increased awareness of the conditions, more accurate diagnoses,
and greater research efforts into treatment options for those affected. As with all criteria, they will likely
need modification in the light of developments. It is hoped they will ultimately be replaced by diagnostic
markers, whether genetic, electrophysiological, endocrine or other.
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