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Serotonin reuptake inhibiting medications, including the selective serotonin reuptake inhibitors
(SSRls), serotonin-norepinephrine reuptake inhibitors (SNRIs), and the serotonin reuptake inhibiting
tricyclic antidepressants, as outlined in their datasheets, almost invariably affect sexual functioning
and do so after a first dose. The Sa-reductase inhibitors, finasteride and dutasteride, according to their
labels, commonly (5-9%) have acute effects on sexual functioning. Isotretinoin also has acute effects
on sexual functioning [1] but the frequency of this change is unknown and is not mentioned in the
medicine's label.

1. Introduction

Abstract.
OBJECTIVE: To investigate clinical reports of post-SSRI sexual dysfunction (PSSD), post-finasteride syndrome (PFS) and
enduring sexual dysfunction following isotretinoin.
METHQDS: Data fromRxISK.org, a global adverse event reporting website, havebeen used toestablish the clinical features,
demographic details and clinical trajectories of syndromes of persistent sexual difficulties following three superficially
different treatment modalities.
RESULTS: We report on300 cases of enduring sex.ualdysfunction from 37countries following 14different drugs comprised
of serotonin reuptake inhibiting antidepressants, 5a-reductase inhibitors and isotretinoin. While reports of certain issues were
unique to the antidepressants, such as the onset of premature ejaculation and persistent genital arousal disorder (POAD),
there was also a significant overlap in symptom profile between the drug groups, with common features including genital
anaesthesia, pleasureless or weak orgasm, loss of libido and impotence. Secondary consequences included relationship
breakdown and impaired quality of life.
CONCLUSIONS: Thesedata point to a legacy syndromeor syndromes comprising arange of disturbances to sexualfunction.
More detailed studies will require developments in coding systems that recognise the condition(s). Further exploration of
these tardive sexual syndromes may yield greater understanding of tardive syndromes in general.

Keywords:Post-SSRI sexualdysfunction (PSSD), antidepressants, selectiveserotonin reuptakeinhibitors (SSRls). finasteride,
isotretinoin, erectile dysfunction

Received 22 August 2017
Accepted 22 December 2017

David Healy":", Joanna Le Noury" and Derelie Mangin"
"Nortn Wales Department of Psychological Medicine, Bangor, Wales, UK
bDavid Braley and Nancy Gordon Chair of Family Medicine, Department of Family Medicine,
McMaster University, ON, Canada

Enduring sexual dysfunction
after treatment with antidepressants,
Sa-reductase inhibitors and isotretinoin:
300 cases

125International Journal of Risk & Safety in Medicine 29 (2018) 125-134
DOl 1O.3233/JRS-180744
lOS Press



9Zr luaU/JViJ.lJ.iiJifvU01PUnjS,(P7vnxas8uJ.mpu:g/'1VIi},(7ViJH'a

'lOUseq(as"Md)UO~l::>UI1JSAP pmxosPTOII!1~U-1Sod'alTIlmalHIB:J~un::>aqlU~
pourauuaoqaA13qSddpUBaSSdanll.M'pgq::>lBasaloqUB::>lBqlscurcrpu/s011I!aroqoo01ATd1TIlOUglB
sirodor'apOJpaa~BU13JOoouasqaaqlU~inq'spgJJaas'dqlqlTMiuorsrsuoosirodaraABqABmSlOlBI~a'H
'ua)(BpapunglaMSBrupasaqlJOSl13plIUJTII!PaqlrraqMUMou110USBMuoddaqlqBTllisuoTlTPUOJas'dql
rcqiAlmq~ssodaqlpUB'maqlaSlUBOJallaAlOUop'(V"MOpav,I)SamA~pvAI01BlnBa'HIOJAruUOPJTO
I13JTpaWaqlSBqons'smalsAsBUTPOJWqlp13JaqlAqparoduraquoeqSBqsctnorpu/sasalllrroq::>lBasa'H

'[9I]UO!lJUfiJSAP
113nX'dSiuounsan-isodJOonsstaqlBUlssalppB10papaJJ13alBAUBurMoqJOUOT1U::>~PII! AUBglI!A~jnoqlTM
'luamlBal1JOpaJJaoptsBS13uOTpunJSAPanpalalSnpjnoqssionpordmormanostlIB10JUOTlBUllOJII!
ionpordaql113111pcpuourtuooarcornsS13qBPUUB;)qlIBaH,[~I]BlI!ddolSlalJBpoxrOSaIAIIfiJlOUpnq
smoidm/sasoqM10parcxoocrlOUlaqlTapaqOqMSlIIaT1BdaglljlpouodorOqM'gllrra;)aJUBgB~AOJ
-13UllBqdspUBpaql'dNaql'q'dlB'1morjApuanb'dsqnspUB'[L]sroqmeiuosardgqlUlOlJvIOZ01glBP
iuauneanlauuuoqJUfiJSAP113nX'dSBrrpnpuaJOsuodarpaqsnqlld'[I]amlTBJAIOlBTn::>BfaJOsuodcr
OMlpUBSl'dPIOSTPAJualodZ£BlI!pnpU1'£861II!qJUfiBISlTcornsuoqJUfiJSAPpmxcsaIBmJOsnodor
0~1UBlIlarourpaAT'dJalpsqaqJo"M113qlpcionutounanosrnoroprosrpAI01BlnJBfaJOtrodar17661V

'[vI]uOT1BnlI!lUOJsTPBruplaUBpaAOldIDTluqlAlTfBnbuonrcs
rood10IPUBAlTHll'dJUTgIBUlJOsuodcrBlI!qposapSBnIpqioq01poppuSBMB~MV'U~JadOldJO
uouentmuoosrplalJBpcrurnuooWqlSl'dPlOSTPmSBBlopUB'SlgpIOSTPuOTlBlnJuf'd'Sl'dPIOSTPoPTqnpUB
'lB:JSOldJOuonemrnuoosrplal]Bpanuuuoo1Bqloprqnpcseorocpoprqom01popuedxcSUMs~ql'ZIOZIlJ
'lU'dmlBallBu~ddolSlalJ13UOTlJUfiJSAPaHlJalaJOUlBM01'BpadoldpUBlB:JSOld10JaO~lBUlloJUlpnpold
aqlp'dlBpdn(VQd)UOT1l311S~UlmpvBruOpUBpoodSO'dql'1TOZIlJ'[£1-II]BUTMOrrOJ(Sdd)'dUlOlpUAS
appalsBUY-1SodUSBUOT1TPUOJaqlJOuoq13uBTsap13pUBsllodallaql1fiJql~MI10ZII!palBaddBsl:JaJJg
apTs113nX'dSBlI!mpUgJOsllodallSlYal{.L'L661U~ssauPIBqUlanBd'dlBUllOJpaSuaJqSBMgppalSBUH

'[01]"panuquoJs~ps~luaBBaqllgl]B
ls~sladABmuO~PUfiJSAPIBnxaspaJnpu~-lOlNTl{UTa)(BldnallI!U010las'saSUJauros1lJ"lBqlsalB1S'£IOZUl
paqsnqnd'(~-WSa)SlapJOS~OIBluaWJOIBnUBWTB:J~lSTlB1SpUB:)nSOUBB~OaqlJouompaq:y:yal{.L'[6]
,;waUI1B'dllauq'dxonyJOuO~lBnUnUOJSTPlaU13lSTsladAITBUOTSBJJOUOqOUfiJSAPTBnxasJOsUIoldmAS"
lBqlpaUlBMSBq(aunaxong):)BZOld10JUOHBUllOJUlpnpoldSOaql'110ZaJII!S'[8-Z]BUTMOrrOJ
(OSSd)uOTPunJsApIBuxasnISS-1Sod13S13slJaJJaasaq1JOuonuuBTsapaqlpUBsllodallaqUfiJqHM
900ZU~palBgddBslOlrq~Ula)(BldnalUTu010lasmOl]sl:JaJJaap~sIBnxasBU'[lnpUaJOSpodal1sryaq.L

'l[US'dIBSBsarsumsarapun.\Id~
glBgl'dqpoirodarS'dlOJS'dqlpUB'SP'dJPAJBg'dlgU'[lOJS01P'dlBgglOUgIBSu:rt{lPOgIBId~OprreO~X
'dq.L'P'dJPoprspUBuonaotpourU'd'dMlgq1un1'1JOAlmq~ssodBUOI1SUsoiotrcp+6pUB'j:)dIJaoprspUB
uonaorpotnUdaM1'dq)(UTIAld1TI13S'dlUJWU~8-~'pannborstUOTlBUllOJUlorourreqisersorpmv-oJO
'dlOJSV'jUaAaaqlloJayq~suodsals~grupX'dPII!UBlaql'dqMalI!Ull'd1'dpdjoq01IDqlPOgIBOfl1lllEl(alllno
poseqiuamssossaAl~IBsnB:J1'1AqpaMOnOJS~STll.L'SHBlapIB:JlU~Pql~MgUOlB(osnIoqOJIB'AJUB~ard
'BUT)(OurS'Ba)UOHUUlIOJUlqnBaqlUBAaplroqiopUBAlOlsTqIBJ~paUl'troudnmsuooBnIp'UTBpoJO
AljUnOJ'xos'aBulTaqlqsnqBlsa01snonsonbpcrruonnsJOlas13qBnOlqlsroirodorsa)(BlalTsqaMal{.1

'UO~PUfiJSAPpmxcsBU!lnpua10Jopoo01uondoaqlsronuomenspUBsroirodarSlaIJO)lSPQI
-surojqordcsoqiJOBUlpodalpaBUmOJUaAP1TIsrqipUB'tnouuanosrpUB'ap~lalsBrry'SnINSmrSSJO
ssnaqlBU~MOnOJUO~PUfiJSAPpmxcsBrrpnprramoqnSgPTllBJO.requmu1'1uruSBqensaql'£1OZaJrrTS
'Z1OZII!sluaAaaSlaApuIIBpUUSBruplIBuoB1UPBlI!panOJUBBaqq:J~qMA1HPBJBlI!podalluaAaaSlaApB
UBBupaJJo's~:mBuarrOJpUBsroqmnaqlAqdn19SaHsqaMAlgJusBrupiuoptrcdcpmUBSTBIO')lSPQI



Table 1
Treatments linked to enduring sexual dysfunction

Drug Male Female Total (%)

Isotretinoin 49 5 54 (18.0)
Escitalopram 30 12 42 (14.0)
Citalopram 29 12 41 (13.7)
Paroxetine 36 4 40 (13.3)
Sertraline 22 10 32 (10.7)
Fluoxetine 24 7 31 (10.3)
Finasteride 24 0 24 (8.0)
Venlafaxine 16 3 19 (6.3)
Duloxetine 8 2 10 (3.3)
Fluvoxamine 2 0 2 (0.7)
Vortioxetine 2 0 2 (0.7)
Clomipramine 0 1 (0.3)
Desvenlafaxine 0 1 (0.3)
Dutasteride 0 1 (0.3)

A breakdown of the 300 cases of post-treatment enduring sexual dysfunction reported to RxISK is
shown in Table 1.
The meancausality scores were 8.9 for serotonin reuptake inhibitors, 8.8 for 5a-reductase inhibitors

and 8.5 for isotretinoin.
Reports were received from a total of 37 countries across six continents: Europe (n = 137), North

America (n = 126), Oceania (n = 15),Asia (n = 14), South America (n = 6) and Africa (n = 2).
Age details were supplied by 295 subjects, ranging from 15to 66 years (Table 2). In 16 cases, onset

of the condition was reported to have occurred under the age of 18.
For 226 subjects, there were indicators as to the duration of treatment. These ranged from a single

dose to over 16 years. Nineteen subjects reported being on treatment for less than two weeks with
serotonin reuptake inhibitors (n = 15), 5a-reductase inhibitors (n = 3) or isotretinoin (n = 1).

3. Results

Finally, reporters are asked to rate and describe the impact of the problem on various aspects of their
life ie. physical, mental, work and social activities.
A total of 3033 adverse event reports were received from 17thJune 2012 to 17thDecember 2015,

and from 26th April 2016 to 21st August 2017. There is a gap in this timeline as the reporting facility
was unavailable for an extended period due to website maintenance.
The database was searched for reports of post-treatment sexual dysfunction relating to serotonin

reuptake inhibitors, 5a-reductase inhibitors and isotretinoin. Cases were then eliminated for various
reasons: unconvincing descriptions of the problem (n = 2), duplicate entries (n = 5), possible involve­
ment of confounding factors (n = 10), ambiguity (n = 14), and those whichdid not offer sufficientdetail
to contribute to the delineation of a syndrome (n = 20) egoreports which simply offered loss of libido
as the consequence of treatment.
Not included within this study are eight reports of enduring sexual dysfunction linked to antipsy­

chotics and catecholamine reuptake inhibitors. These are established causes of erectile dysfunction
and loss of libido but are not linked to genital anaesthesia, and it is not clear from our reports whether
there is an enduring syndrome that can be attributed to the use of these agents.
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Sixteen reporters sent details of decreased testosterone. PSSD and PFS can sometimes result in
borderline testosterone; tbis may be a consequence of the condition rather than the cause. Testosterone
treatment has not been reported to benefit these syndromes.

Five subjects reported the glans penis remaining flaccid when the shaft was erect. Four related to
serotonin reuptake inhibitors and one to isotretinoin.
There were two reports involving SSRIs describing an onset of penile curvature. This problem is

not associated with SSRIs. It is difficult to know whether it is treatment-linked or incidental.
Six subjects reported a reduction of nipple sensitivity. A further 15 subjects described reduced sen­

sation across other parts of the body, in some cases involving most or all of the body. A previous
paper in the literature described a male subject who developed severe tactile insensitivity of his chest
and abdomen in addition to penile numbness after using citalopram; and a female subject who expe­
rienced a reduction of genital and nipple sensitivity on fluoxetine which only partially resolved after
discontinuation of the drug [3].

In many instances the sexual dysfunction only appeared or became significantly worse when treat­
ment was stopped. There were 41 (18.6%) reports for serotonin reuptake inhibitors, 9 (16.7%) for
isotretinoin, and 7 (28.0%) for Sa-reductase inhibitors. Three subjects on SSRIs reported an increas­
ing loss of sexual function as the dose was tapered. For all three drug groups there were reports of
profound dysfunction appearing within days of stopping. This has similarities to antipsychotic-induced
tardive dyskinesia which can appear on treatment and remain afterwards, or only appear when the drug
is stopped.
Finasteride and isotretinoin are usually stopped abruptly whereas antidepressants are often tapered

over weeks or months due to a withdrawal syndrome. At present, it appears that PSSD is equally likely
following abrupt or gradual discontinuation of an SSRI or SNRI.

There were consistent reports that the condition made it difficult or impossible to engage in normal
romantic relationships, with 25 reporting that the condition had led to the breakup of a relationship,
including nine marriages. Ninety subjects reported that their work had been affected, including 12who
had lost jobs.

Seventeen subjects reported having the syndrome for at least 10 years since stopping treatment with
isotretinoin (n = 8), serotonin reuptake inhibitors (n = 8) or finasteride (n = 1). Of these, five subjects
reported that it had been over 20 years since stopping isotretinoin (n = 4) or fluoxetine (n = 1).

Subjects also reported fatigue (9%), muscle weakness (3%), and cognitive problems including brain
fog (19%) and memory impairment (11%). These were worse on finasteride. The cognitive symptoms

::remature

SRls = serotonin reuptake inhibitors, PGAD = persistent genital arousal disorder.
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Table 3b
Symptom profile and frequency (female)

Symptom SRIs (%) Isotretinoin (%) Total (%)

Loss of libido 36 (72.0) 5 (100.0) 41 (74.5)
Genital anaesthesia 30 (60.0) 3 (60.0) 33 (60.0)
Difficulty achieving orgasm 30 (60.0) 2 (40.0) 32 (58.2)
Emotional blunting 14 (28.0) 0 14 (25.5)
Pleasureless or weak orgasm 13 (26.0) 0 13 (23.6)
Vaginaldryness/pain 9(18.0) 3 (60.0) 12(21.8)
Other skin numbness 5 (10.0) I (20.0) 6 (10.9)
Reduced nipple sensitivity 5 (10.0) 0 5 (9.1)
PGAD 4 (8.0) 0 4 (7.3)
Reduced sense of taste 1 (2.0) 0 I (1.8)
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It isn't known how many people fully regain their original genital sensation, libido and other
domains of sexual functioning after using a serotonin reuptake inhibitor. Studies which have
included six month follow-up after discontinuation of the drug have found evidence of enduring
changes to sexual function [24-26]. Bahrick [4] highlighted the results of a study in which 55%
of subjects still had sexual dysfunction six months after switching from an SSRI to arnineptine,
compared to 4% who were treated solely with amineptine, a drug with no action on the serotonin
system [27].
The fact that symptoms can sometimes only appear when the drug is stopped or subjects only

recognise they have an enduring problem at that point undoubtedly adds to the difficulty in recognising
a link.
The physiological mechanisms underpinning genital anaesthesia and enduring dysfunction as seen

in these reports are yet to be understood. It remains unclear whether the problem is neurological or
endocrinological, or whether genital anaesthesia arises centrally or peripherally.
Rodents given fluoxetine were found to have sustained desensitisation of 5-HT1A receptors after

removal of the drug [28]. In another study, a 5-HTlA antagonist was shown to reverse and prevent
sexual dysfunction in rodents that were being administered with fluoxetine [29]. However, PSSD
sufferers through online support forums have tried and reported on the effects of all combinations of
medicines acting on serotonin and dopamine systems, and medicines known to enhance function such
as sildenafil, but without benefit. The problem is again similar to tardive dyskinesia in this respect,
in that counter manipulations of systems on which triggering agents work do not seem to remedy the
problem.

With regard to peripheral effects, amitriptyline, a potent serotonin reuptake inhibitor can cause
degeneration of peripheral nerve fibres [30]. In PFS patients, those with severe erectile dysfunction,
as opposed to mild-moderate, were found to have evidence of peripheral neuropathy of the pudendal
nerve [31]. Immunohistochemical evaluation of androgen receptor in human foreskin has revealed
differences between PFS patients and healthy controls who had never taken finasteride [32].
In the Tiger Balm case mentioned earlier, the patient reportedly gained a small degree of sensation

after undergoing treatment with low-power laser irradiation, though this improvement did not extend
to any aspects of sexual responsiveness. It was hypothesised that SSRIs may induce disturbances of
transient receptor potential (TRP) ion channels [8]. The serotonin reuptake inhibiting antidepressants
all have effects on sodium currents and other ion channels, raising the possibility that enduring effects
arise from this source rather than at conventional receptor sites.
In PFS patients, abnormalities have been reported in the cerebrospinal fluid and plasma lev­

els of neuroactive steroids [31]. Persistent changes to neuroactive steroids have also been seen in
the brains of rodents after withdrawal of finasteride [33]. Similar studies have not been carried
out for serotonin reuptake inhibitors, but these drugs have certainly been found to have effects
on sex steroids [34]. Serotonin reuptake inhibitors have also been found to produce a range of
effects that would typically be associated with the endocrine system, including hormone imbal­
ance, breast enlargement, and reproductive issues including reduced sperm numbers and functionality
[35,36].
Finally, there has been a preliminary report of abnormal function in brain areas linked to sexual

arousal in fMRI scans of PFS patients viewing erotic stimuli [37].
It is difficult to know which of these physiological, endocrine or central neurological features are

primary and which secondary. In terms of investigating tardive sexual syndromes further, these condi­
tions need coding and classifying so that they register in databases and in trials. A revision of causality
algorithms to accommodate legacy effects is also needed as algorithms like the Naranjo algorithm
work well for problems that occur on acute exposure to treatment or after treatment has been stopped,
but not for problems that may arise on treatment and continue thereafter.
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