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The Neurobiology, Neuropharmacology, and Pharmacological
Treatment of the Paraphilias and Compulsive Sexual Behaviour
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Therehasbeenincreasinginter estinthetreat ment of sexual disor dersinrecent years. Sexual disor dersareclassi fiedinDSM-1V
assex ual dysfunctions, paraphilias, and gender identity disor ders. Thesexual dysfunctions are nondeviant or nonparaphillic.
Thesexual dysfunction disor dersshouldinclude” hyper activesexual desiredisor der” under sexual desiredisor ders. Fur ther,
thereshould bea speci fier for paraphiliasof “ withhypersexuality” or “ without hypersexuality. ” Thereisstill incompleteunder-
standing of theneur obiol ogy of sexual disor der sal thoughfunctional neuroanatomy and neor ophar mcol ogical research hasex
posed the neurotransmitters, receptors, and hormones that are involvedinsexual desire. Various pharmacological agents
includingserotoninreuptakeinhibitors,antiandrogens, LHRH agonists, and oth ers have beendocumentedasreducing sexual
desire. Anal gorithmfor theuseof thesedrugsinthetreat ment of thepar aphiliasaswel | nonparaphilichyper sexualityisoutlined.
Themodesof action, dosages, aimsof treat ment, and usual meth odsof prescribingtheseagent sisreviewedinthisar ti cle. Some

futuredi rectionsof researchinphar macologi cal treat mentisal sodiscussed.

(CanJPsy chi atry 2001;46:26—34)
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Ithough it would be premature to say that the

neurobiology and neuropharmacol ogy of sex ual be hav-
iour isunder stood, there clearly have been major ad vancesin
recentyears. Therehasbeensignifi cantresearchonthesero-
tonin receptors and their function in the brain. Serotonin
(5-HT) isinvolved in the neurobiol ogy of many psy chi atric
disorders,particularly mood disorder, and specifically de-
pression,anxi ety, schizophrenia, eatingdisor ders,andobses
sive-compulsive disorder (OCD). It aso plays a role in
mi graines. Al thoughtheeti ol ogy of thesedisor dersisnot un-
der stood, pharmacol ogi cal treatmentsthatmodul atel ev el sof
5-HT haveshownto beef fectivein all of them. Fur ther, sex-
ual disorders, both paraphilic (sexual deviation) and
nonparaphilic (compul sivesex ual disor der or nonparaphilic
hypersexuality), have also responded to pharmacological
treat mentsmodulatingserotoninlevels(1). Thishasledtothe
spec ulationthat agroup of disor derscould beclassi fied to-
gether as obsessive-compulsive spectrum disorders (1,2).
This is based not only on the diagnostic characteristics of
thesedisor dersasout linedin DSM-IV but also onthefact that
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they respond to pharmacological treatment affecting the
central ner voussystemlevel of 5-HT (1,2).

Ingeneral, theassessment and treat ment of all typesof sex ual
disor dershavebeenneglected by psy chi atry.Inrecentyears,
how ever, advancesinpsy chi atricresearch havefocused gen
eral psychiatry on these important clinical entities. OCD
spectrum disorders include OCD, eating disorders,
somatoformdisor ders,impulsecontrol disor ders, andneure
psychiatric disor derssuch as Tourette syn drome (TS); they
may a soincludethesex ua disorders(1,2). Thereareclinical
similaritiesbetween OCD and sexual disorders that can be
summarizedasfol lows(1):

- Obsessionsaresimi lar tosex ual fantasies, both paraphilic
and nonparaphilic.

- Compul sionsaresimi lar tocom pul sivesex ual behaviour
(CSB), which can be paraphilic or nonparaphilic.

- Thereisacrossover of comorbidity between OCD andthe

sexual disorders, withdepressionandanxi ety disor dersbe-
ing com mon in both groups.

- At a neurobiological and neuropharmacological level,
thereisasignifi cant over lap betweenthesedisor ders.

There is no consensus at this time as to whether the
paraphiliasand com pul sivesex ual behaviour (nonparaphilic

hypersexuality) should be included in the OCD spectrum
disorders.
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Therehasbeen consider ablerecent prog ressin map ping out

5-HT receptor subtypes(3). Many phar macologi cal treat-
mentsactingonthecentral 5-HT system, suchasselectivese-
rotoninreuptakeinhibitors(SSRIs), anti depressantsacting

presynaptically to serotonergic neurons, and 5-HT receptor
antagonistsusedintheprophy laxisof mi graine, havemostly

nonsel ectiveef fectson postsynaptic 5-HT receptor subtypes
(3). Theinitial work on5-HT receptor subtypeswasbasedon

phar macologi cal tools. Sincethat time, receptor bindingpro-
files,commonsecondmessenger coupling, andfunctional ac-
tivity of ligands have isolatedfurtherreceptor types (3).
Based onthiswork, 4 mainsubgroupsof 5-HT receptorshave
been identified, specifically 5-HT;, 5-HT,, 5-HT5; and
5-HT.. Thisclassi fi cationhasbeenconfirmedby theso phisti-
catedtechniquesof molecularbi ol ogy, butthelatter haveal so
ledtotheidenti fi cationof “novel” 5-HT receptors, specif i-
cally 5-HT,r, 5-HT 5 5-HTg and 5-HT ,(3). Vari oussubtypes
havealso beenidenti fied. The 5-HT; receptor has5-HT 4,

5-HTig, 5-HT1p 5HTig, and 5-HTir subtypes. The 5-HT>
system has been shown to have 5-HT, o, 5-HT 5, and 5-HT ¢
subtypes. Theredonot yet ap pear tobeany subtypesof 5-HT;

and 5-HT 4receptors, but 5-HTs has 2 sub types, 5-HT 5, and

5-HT g Nosubtypeshavebeenidenti fied for the5-HTE and

5-HT;receptors(3). All of the5-HT receptorsbelongto a
family of G protein-coupledreceptors(3). Phar macologi cal

researchisestablishing selectiveligandsfor thevari ousre-
ceptor subtypes, facilitating the development of sub-
type-specific agonists and antagonists. This will help

eluci datehow 5-HT receptor subtypesaf fect behav iour,in-
cludingsexual disor ders.Itisalsopossi blethat other 5-HT re-
ceptor subtypeswill beisolated or that fur ther vari ationsin

receptorsubtypes will be found. Perhaps mutationsof the
5-HT receptor or subreceptor struc tureswill befoundto play

arole in a variety of psychiatric disorders (3).

Neuropharmacol ogical researchinto5-HT receptorsislikely

tocontinuetobeof signifi cantinter esttogeneral psy chi atry

andtotheeval uationandtreat ment of sex ual disor ders.

There have been severd sudies on the neurobiology of
hypersexuality. Broadly, theresearchlit er atureshowsthat le-
sionsin cer tain parts of the brain can lead to disinhibition of
sex ua behaviourthat may resultincom pul sivesex ual behav-
iour (3). Intheneurologi cal andneuropsy chi atricliterature,
thereareref er encesto disinhibited sex ual behav iour asare-
sult of frontal lobelesions. Thecaution hereisthat thisismost
likely part of agen eral be hav ioura disinhibition rather than
beingspecifictosex ua behaviour. Theclini cal presentation
of certainel derly patientswithdementiaanddisinhibited be-
haviourincluding paraphilic behaviour(exhibitionism) and
nonparaphilichypersexuality (inappropri atesex ual advances
towomen) ismostly reported. A moredetailedclini cal eval &
ationwould usually show that thisismoreclini cally obvi ous
disinhibited behaviour among a spectrum of other
disinhibited behaviours(4,5). Paraphilicbehaviour hasbeen
reported secondary to a wide variety of neuropsychiatric
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disorders. These include temporal lobe epilepsy,
postencephaliticneuropsy chi atricsyndromes, septal lesions,
TS, frontal lobelesions, tumoursinvar i oussites, bi lat eral

temporal lobe lesions, and multiple sclerosis (5). Both
nonparaphilic hyposexuality and hypersexuality have been
reportedinassoci ationwithvari ousbrainlesions. Inter est
ingly, OCD hasal sobeenobserved secondary tovari ousneu
rologi cal disor ders, and thesitesof thelesionscausing OCD
over lap con sid er ably with theonesthat areasso ci ated with
sex ual disor ders(5). Therehasalso been re search show ing
that corticostriatal cir cuits are most likely in volved in OCD
and TS (4,6,7). It has also been noted that there is
comorbidity betweensex ual disor dersand TS, including ex
hibitionism, other paraphilias, and nonparaphilic
hypersexuality (8). It is interesting that coprolaia and
copropraxiain T Sclearly haveasex ual behaviour component
(8). Other re search showsthat these symp tomsarerelated to
the degreeof Tourettesyndromegene-loadingthat ispresent
(7). These sexual symptomsdecreasewithtreat mentusing
SSRIs and dopamine blockers (4,6,7). These observations
supportarelationbetween paraphilicbehaviour,compul sive
sexual behaviour, and a neurobiological abnormality;

paraphiliaand CSB ap pear to be abe hav ioural re sponseto
that abnor mal ity. Atthesametime, thereispossi bly anover
lap of the neurobiological abnor mal ity and OCD spectrum
disorders.

Theex act natureof hypersexuality isdif fi culttodefine. The
total sex ua outlet (TSO), origi nally defined by Kinsey asthe
number of orgasms per week, is one measure of
hypersexuality. Kafkahasat temptedtoad dressthisproblem
inastudy of men pre senting for treat ment with com pul sive
sex ual be hav iour, which hede scribesas* paraphiliarelated
disor ders’ (PRD) (9). Indi vidua swith PRD werefoundina
small study to have 5 or more sex ual out lets (or gasms) per
week for long peri ods of their adult lives, whiletheav er age
manwould have3(9). Al thoughthisissmpleandattractive
inclini cal terms, it doesnot definehypersexuality inempir
cal terms. What is needed is alarge study of paraphilic and
nonparaphilic men and women inwhom typ i cal pat terns of
sex ua driveareex amined. Inad di tion, inmy opinion, there
would have to be some degreeof socia or oc cu pational or
other dysfunctioncoupledwithit, rather thansimply aquanti
tativemeasureof total or gasmsper week. Vari ouslev el sof
sex drive could be estab lished and de fined as hyposexuality,
normosexuality, and hypersexality, based on ranges of sex ual
outletmeasures. Whatisimportantconceptually, how ever,is
that there are some men who have hypersexuality, some of
whom may be paraphilic and somewho are not. Testing for
the presenceor ab senceof paraphiliawould berepli cated at
all levels of sexua drive, as men and women who have a
paraphiliamay be hypersexual, normosexual, or hyposexual.
Inaddition,someindividualsex hibitcompul sivesex ual be
hav iours(CSB) which arenonparaphilic. Thesein cludecom
pul sivemasturbation, com pul siveuseof por hog raphy, and
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promiscuity. Indi vidual swithCSB may al sobehypersexual,
normosexual, or hyposexual. As compul sivesex ual behav-
iour becomesmoredefined conceptually anddi agnosti cally,
a specific pharmacological gpproach to hypersexuality
(paraphilic or nonparaphilic), in con trast to normosexuality
or hyposexuality, would be developed. Hypersexuality
would berec og nized asdistinct from CSB and paraphilic be-
hav iour. What isnot clear from re search to date is whether
hypersexuality isanaggravat ingfactor in paraphilias. A con-
sistentdi agnosticformulationfor hypersexuality must be de-
vel oped, and it should bein cludedin DSM-V.

Animal research and clini cal stud ies have shown that the
monoamines 5-HT and dopamine affect sexual behaviour
(1,20). Fur ther, manipulationsof 5-HT and do paminecanei-
ther decrease or increase sexua behaviour, depending on

which neuropharmacological intervention occurs (1,10).
Anydiscussionof the ef fectsof neurobiology on sex ual be-
hav iour hasto takeinto ac count the neuropeptidesinthebrain
that are significantly involved with the regulation of hor -
mones (10). A neuropeptide, by def i ni tion, isachain of 2 or
more amino ac idslinked by pep tide bonds and dif fersfrom
other pro teins only in the nature of the pep tide links (10).
Over 100unique, bi ologi cally activepeptides, ranginginsize
from 2to about 40 amino acids, have beenfound, in cluding

gonadotropin-releasinghormone(GRH) and prolactin (10).
GRH stimulatesthereleaseof fol li cle-stimulating hor mone
(FSH) and luteinizing hormone (LH) from the pituitary,
whichdrivetheproductionof testoster oneinthetestesand es-
tro gen and other hor monesin the ovaries(11). The be hav-
ioural ef fectsof neuropeptideshavebeen ob served &f ter their
injection di rectly into the cen tral ner vous system—the pre-
ferredmethod of ad ministrationbecausemost of thepeptides
cannot penetratetheblood-brainbar rierinamountssuf fi cient
to be active (10). These neuropeptides are similar to
monoamine neurotransmitters in having receptors on neu-
rons, which they can ex cite or in hibit (10). One dif fer ence,

how ever, isthat therate of activ ity for neuropeptidesisslow
com pared with that of the monoamine neurotransmitters, and

thedurationof their activity canbeex tendedfor substantially

lon ger peri odsof time(10).

Neuropeptidesarefound through out thecentral ner voussys-
temaswadll asinperiphera or ganssuchasthegastrointesti nal
tract, thepan creas, and thead rena glands(10). Thehy potha
lamic regions contain considerable amounts of these
neuropeptides, including, among others, GRH,
corticotropin-releasing hormone (CRH), and thy-
roid-releasing hor mone (TRH) (10). Clearly, the role of the
neuropeptidetransmitter GRHiscriti cal toanunder standing
of humansex ual behaviour (11). Al thoughresearchinrats
has shown that the ef fects of neuropeptides on sex ual be hav-
iour aremedi ated solely through cer tain serotoninreceptor
subtypes(12), theassumptionthat ei ther 5-HT or dopamine
independently have a dominant neurobiological role in
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controlling sexual behav iour inhu mansismost likely com.
pletely inaccurate. Thesituation in humans is much more
complicated(11). How ever, both ani mal re search and re
search on thehu man malehave shown that sex ual behav iour
declinesfol lowingsur gi cal castrationandthat thisoccursat
dif ferentratesindif fer ent species. Thefirst el ement that dis
appears is gaculation, followed by intromission, and then
mountingbehaviour (11). Theseresponsesarerestoredinthe
reversesequence withandrogenreplacement (11). Thesites
of actionof androgensinthemaleani mal areknowntoacer
tain de gree. These are in the limbic sys tem of the brain, the
spi nal cord, andthepenis(11). Inthespi nal cord, thereflexes
control lingerectionandeacul ationareandrogen-dependent
and in the penis, tactile sensitivity is androgen-dependent
(11). Studiesof hor monereplacementin hypogonadal menas
well asstud ies of the ef fectsof hor monelev elsin menwith
sex ual dysfunctionhaveall contributedto our knowl edgeof
theroleof androgensinmalesex ual behaviour (11). Studies
of hyperprolactinemiashow that it causesadeclineinsex ua
desire, asseenin cer tain prolactin-producing tu mours (11).
Thebehavioural ef fectsof theprinci pal androgensinthehu
man male, testoster one(T) and dihydrotestosterone (DHT),
are medi atedthrough T receptorsand DHT receptorsinthe
brain,particularly in the septal region, thepi tuitary, andthe
hy pothal amus(11-13). Testoster onecan also be aromatized
to estradiol. Aromatization oc cursin the hy po thal amusand
elsewhereandisalsorelated to sex ual driveinhumans(11).
Thus, the neurobiology of human sexual behaviour is ex-
tremely com pli cated and in volves not only the monoamine
transmitters5-HT and, toalesser ex tent, do paminebutisalso
reg ulated by neuropeptideneurotransmitters, locatedprinci
pallyinthehy pothal amus.Inaddition,circulatingandrogens
and intracellular DHT and T receptors, specificaly in the
septal areaand hy pothal amus, al soplay averyimpor tantrole.
Clearly,compli cated mechanismsbothfacil i tateandin hibit
sex ual behaviour andinvolveall of theseneurobiological sys
tems—and prob ably oth ersaswell. Itisob vi ousthat these
mechanisms are not fully understood at this time and it is
therefore ex tremely pre matureto talk about a“ monoamine
hypothesis of compulsive sex ual be haviour.” At the same
time, certain pharmacological agents, by their actions on
monoamine neurotransmittersand their ef fectsonandro gen
receptorsandcir culating hor monelev els, canhavevery sig
nifi cantandlastingef fectsonsex ual behaviour (1,14-16). A
reduction in sexual behaviour, whether nonparaphilic or
paraphilic, can be achieved.

The etiology of the paraphilias or sexual devi ationsis un-
known (17,18). Further, theactual inci denceand prev alence
of the paraphiliasisun known (18,19). What isknown isthat
thelevel of victimization of malesandfemalesinthegeneral
populationisfairly consistent. Asini tially reportedby Kinsey
inthelate 1940s, 24% of fe males had been vic tims of sex ual
abusewhenthey were 14 yearsof ageor youn ger (20). A na
tional surveyinCanadain1984foundthat 23.5% of females
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and 12.8% of maleswerevictimsof child hood sex ual abuse
(21), whichisquite con sistent with Kinsey’ sdata. Thismay
assist in gaugingtheprevalence of one paraphilia, specifi-
cally, pedophilia. Forexample, itisknownthat amongidenti-
fied pedophiles, ap prox i mately 35% werevictimsof sex ual

abuse as children. The average number of victims per
pedophileisalsoknown. It may thereforebe possi bleto esti-
matetheprev alenceof pedophiliainthegeneral population
through extrapolation. In one study of sexual fantasies,
two-thirds of malesre ported het ero sex ual pedophilicfanta-
siesand about one-third of maleshad rapefantasies(22). As
thepresenceof devi ant sex ual fantasiesisanindi cationof the
presenceof aparaphiliaat amildlevel, thisim pliesthat mild
pedophilia is prev alent at astag ger ingly highrateinmenin
thegenera population. Fur ther, assumingthat thepresenceof
rape fantasies indicates the presence of ancther paraphilia,
specifi caly sex ua sadism, then mild sadismwould also be
highly prevalentinthepopulationatlarge. Inmy opinion,
these are gross overestimates o the prevaence of mild
pedophiliaand sex ual sadism. How ever, evenif thesefigures
wereover esti mated by afactor of 10, andthereal lev elsare
6% and 3%, these disor derswould still haveavastly higher
prevalence than most other psychiatric disorders. At this
time, theprev alenceof paraphiliasinthegeneral population
isunknown, andtheprev alenceof com pul sivesex ual behav-
iour isalso un known.

Thereareanumber of phar macologi cal inter ventionsthatare
avail ablefor thetreat ment of CSB and the paraphilias. These
agentsap pear to haveadi rect im pact onsex ual drive. Sex ua

driveconsistsof vari ouscomponents, includingapsy cholog
i cal componentof subjectivedesiretoengageinsex ual activ
ity (thesex ual equiv alent of hunger); the presenceof sex ua

fantasieswhich may benonparaphilic or paraphilic; astate of
sex ual arousal that providesmoti vationfor seekingout sex ual
activity; andfinally, theactual sexual activityitself,whichul-
ti mately resultsinan or gasm (23). Phar macologi cal agents
have beenidenti fied that can af fect all of the com po nents of
sex ual drive. Ideally, how ever, one would want phar ma co-
logi cal agentsthat couldaf fectdevi ant sex ual inter estsinthe
case of paraphilias but not af fect nondeviant sex ual be hav-
iour. Asdiscussedlater inthispaper, thereisat least someev i-
dence that this might occur with the specificantiandrogen
cyproterone ac e tate and the SSRI sertraline (24). In the case
of CSB, theideal treat ment would resultin agen eral reduc-
tionof sex ual drivewith out extinguishingit—but givingthe
indi vidual morecontrol over hisor her sex ual behaviour.

The evaluation of sexua behaviour requiresexpertise and
training in sexology and a specialized sexud behaviours
clinic. Insuchaclinic, thereistypi cally adetailed psy chi atric
andphysi cal exami nationandanassessment of sex ual behav-
iour, usingvariouspsy chologi cal andphysi ologi cal tests. As
variousneuropsy chi atricproblemscanhaveasignifi cantef-
fect on sexuality, neuropsychiatric expertise should be
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avail ableand should beusedto com pletetheeval uation. The
eval uationincludesasex hor moneprofile, consistingof free
andtotal testoster one, FSH, LH, estradiol, prolactin,and pre
gesterone. This sex hormone profile will also provide the
baselinefor any treat mentsin volv ing antiandrogens or hor
mones. In addition, sex drive abnormalities and certain
high-risk casesfor sex ual vi olencemay involvehor moneab
normalities. Variousqguestionnairesare used to provide a
structured sex ual history and measurethenatureand degree
of sex ual fantasies, thenatureand degreeof cogni tivedistor

tionsand how they relate to paraphilias, com po nents of sex
ual drive and of nonparaphilic sexual behaviour, and the
presenceand ex tent of sub stance abuse. Thelast com po nent
of theeval uationisphysi ologi cal testingof sex ual arousal to
establish whether a devi ant sex ual pref er enceispresent or
not.

This author has recently established an algorithm for the
treatment of paraphilias (24) that is based on an enhanced
classifi cationof paraphiliasdescribedintheDSM-111-R (23).
Thenew classi fi cationschemehas4 cat egories(24):

1. Mild

2. Moder ate

3. Severe

4. Catastrophic

Thelast cat egory, cat astrophic, hasbeenaddedtotheorigi nal
3describedinDSM-I11-R. Thefull ver sion of thisclassi fi ca

tionisavail ableinarecent publi cation by thisauthor (23).
The newly-developed agorithm encompasses 6 levels of
treat ment for the4 cat egoriesof paraphilia

Level 1: Regardlessof thesever ity of theparaphilia, cog ni-
tive-behavioural treat ment andrelapse-preventiontreat ment
would al waysbegiven.

L evel 2: Phar macologi cal treat mentwouldstart with SSRIs.
Thiswould beindi cated in all cases of mild paraphilia.

Level 3: IftheSSRIswerenot ef fectivein4to6weeksat ad e-

guatedosagelev els, asmall doseof anantiandrogenwould be
added. A typi cal phar macologi cal regimewouldbesertraline
200 mg daily with 50 mg of medroxyprogesterone acetate
(MPA) or 50 mg of cyproteroneac etate (CPA). Thiswould be
used in mild and mod er atelev elsof paraphilia.

L evel 4: Thefull antiandrogen or hor monal treat ment would
be given orally. Thiswould in volve 50 to 300 mg of MPA

daily or 50 to 300 mg of CPA daily. Thisregi menwould be
used in most mod er ate cases and in Some Se Vere cases.

Level 5: Thefull antiandrogen treat ment or hor monal treat
ment would be given intramuscularly (IM). This would
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involve 300 mg of MPA given IM each week with 200 mg of
CPA givenIM ev ery 2weeks. Thisregi menwould beusedin
severe cases and some catastophic cases.

L evel 6: A completesup pressionof androgensand sex drive
would be sought by giv ing CPA 200to 400 mg IM weekly or
providingaluteinizinghor mone-rel easinghormone(LHRH)
agonist. Thisregi menwoul d beusedfor someseverecasesof
paraphilia and would be the treatment of choice in cata
strophic cases.

Theaimsof treat ment using thisal go rithmwould bethe sup-
pressionof devi ant sex ual fantasies, urges, and behaviours,
with ami nor im pact on sex ual drive at Levels2 and 3. Sup-
pression d devi ant sex ual fantasies, urges, and behaviour,
withamod er atereductionin sex ual drive, would be seen at
Levels3and 4, but thiswould be dose-dependent. Sup pres-

sionof devi ant sex ual fantasies, urges, and behaviour,anda
severereduction of sex ual drive (de pend ing on the dose of

medi cation)wouldoccur at Levels 4 and 5. A completeor

near-complete sup pression of sex ual drive would be seen at
Level 6.

Ingeneral, theaimsof phar macologi cal treat mentswouldbe
tosuppressdevi ant sex ual fantasies, tosup pressdevi ant sex-
ual urgesand behav iour, andtoreducetherisk of recidi vism

and further victimization. With regard to nonparaphilic
hypersexuality (NPH), amild, mod er ate, and severeclassi fi-

cationwould ap ply fol low ing theout linein DSM-I1I.
Pharmacological Treatment

Thereare3maincat egoriesof phar macologi cal intervention
inthe paraphilias, and to acer tain de gree, they could also be
usedfor thetreat ment of nonparaphilic hypersexuality. These
phar macologi cal treat mentsare(24):

- Thespecificserotoninreuptakeinhibitors(SSRIs)
- The antiandrogens and hormond treatments
- The LHRH agonists

The SSRIs

TheSSRIshavelongbeendocumentedascausingareduction
insexual desire. They haveal sobeenanimportantadvancein
the treat ment of the paraphiliasbe causethey arewell-known
totheaveragepsychiatrist (15,25). Decreasingbrain 5-HT in
ani malsresultedinsex ual drivein creasesasmeasured by in-

creased mounting behaviour. In contrast, increasing brain
levels of 5-HT reduced sex ua driveandsex ual behaviour.

Thereforedrugsthat in crease 5-HT lev elsinthebrain have
been used to treat paraphilias (15, 25). Starting in 1990, treat-
ment suc cessesfor var i ous paraphilias, such asex hi bi tion-
ism, usingfluoxetinehy drochlorideand sertraline, havebeen
reported (25-36). Fluoxetine and sertraline have been the
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most com monly used phar macologi cal agentsfor thetreat
ment of the paraphilias and nonparaphilic hypersexuality.
Kafkareported on 4 patientstreated for NPH with fluoxetine
hydrochloride (30). Significant reductions in sexua drive
were observed. He also reported on 3 cases of paraphilia
treated with fluoxetine hydrochloride, where considerable
clini cal improvement wasob served (30). Kafkaand Prentky
completed an open-label outpatient study on one group of
men with paraphilia and an other group suf fer ing from NPH.
Both groups were treated over a12-week period with amean

dose of 30 mg fluoxetine hydrochloride daily. Clinical im-
provement in all cases was noted (31). Stein and oth ersre-

ported a failure of treatment of sexual disorders with
fluoxetine hydrochloride (32). Coleman and others com-
pleted a study of 13 men with paraphilia treated with
fluoxetinehy drochlorideandreportedimprovementinall as
pectsof devi ant sex ual behaviour but, specifi cally, areduc
tionindevi ant sex ual fantasies, urges, and be hav iours(33).
Kafkare ported on an open-label clini cal trial of men suf fer
ing from paraphiliaand NPH us ing sertraline (34). The sub-
jects showed a significant reduction in deviant sexual
fantasies, urges, mastur bation, and devi ant and nondeviant

sexua behaviour. The clini cal re sponserate was 50%. The
treat ment nonresponderswereof fered fluoxetinehy drochle

ride, and about 60% of this group showed someclini cal im-
prove ment. The mean dos age of sertralinein Kafka s study
was 100 mg daily, and for fluoxetine hydrochlorideit was
51.1 mg daily. The mean duration of treatment was 30.5
weeks (SD 16.8 weeks).

Brad ford and oth ersre ported on a 12-week open-label dose
study of pedophiliatreated with sertraline (35). Therewere 20
subjectsinthestudy. Two subjectsdropped out. Themean ef
fectivedosageof sertralinewas 131 mgdaily. Noneof thepa

tientsdiscontinuedthesertralineduetoinad equatetreat ment
response. Thestudy looked at var i oussex ual behaviours,in

cludingsex ual arousal pat terns. All of thedevi ant sex ual be
haviours were reduced by the sertraline and, in addition,
heterosexualintercourse showed a slight in crease over the
course of the study. This indicated some improvement in
normophilic behaviour. Physiological measures of sexud
arousal showed deviant arousal was reduced, while at the
same time, comparative levels of normophilic
arousal—arousal to con sent ing sex with adults—was main
tained orinfactincreased. Greenbergand otherstreatedava
riety of paraphilias using 3 different SSRIs, specificaly
sertraline, fluoxetine, and fluvoxamine(36). Thefi nal sample
(n=58) showedthat the3 SSRIswereequal intheir ef fective
nessinreducingdevi ant sex ual fantasies, urges, and behav
iour. The principle ef fect wason devi ant sex ual fantasies
(36).Inasimi lar study, Greenberg and oth erslooked at asant
ple @ = 95) of paraphilic men treated with SSRIs com pared
with a control group ( n = 104) who received only
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cognitive-behavioural treatment (25). Over the initial
12-week period of treat ment, the fre quency and sever ity of
sexually devi ant fantasiesand urgesweresignif i cantly re-
duced in the SSRI-treated group com pared with the con trol
group. Thesestudiesprovideevi dencethat SSRIsreducede-
viant sexual fantasies, urges, and behaviour. This would
make them the drug of choice in the treat ment of paraphilias
aswell asnonparaphilic hypersexuality. The num ber of stud-
iescom pleted to dateis still small, how ever, and no dou ble
blind studieshave been re ported.

Antiandrogensand Hor monal Agents

The initial hormonal treatment for the paraphilias used
estrogens. The effectiveness of these treatments, however,
wasreducedbecauseof theirvarioussideef fects, specifically
nau sea, vomiting, weight gain, and feminization (37—41).

Medroxyprogesterone acetate (Provera) has been the most
commonformof pharmacologi cal treat mentfor sex ual devi a
tion in the US. Thisis partly due to studies started at Johns
Hopkins, but hasal so beendictated by thelack of al ter natives
suchasCPA. Sev erd clini cal studieshave been com pleted
(42-58).

MPA isaprogestagen and hasamo tive ac tion through thein-
ductionof testoster onereductaseintheliver, thereby decreas-
ingcirculatinglevelsof testoster one. Inaddi tion, itsactionas
aprogestagenblocksthesecretion of thegonadotropins(FSH
andLH), al thoughthemechanismof actionisnot fully under-
stood (15). Studies have shown that it does not com pete with
androgens at the androgen receptor level and therefore by
def i ni tionisnot atrueantiandrogen (15). MPA canbegiven
both orally or IM. A num ber of side ef fects have been de-
scribed, including weight gain, decreased spermproduction,
ahyperinsulinicresponsetoaglucoseload, andthepotential

toaggravateor precipi tatedi abetesmellitus, headache, deep
vein thrombosis, hot flashes, nausea or vomiting, and
feminization. Clini cal stud iesshow that MPA hasasig nif i-
cantim pact ondevi ant sex ual fantasiesand devi ant sex ua

urgesand be hav iour. MPA hasbeen used pri mar ily in open
clinical tri als and most com monly isgiven IM at a dos age
level of 300to 400 mgweekly aspart of anini tial treat ment,
withthereductionto 100 mgweekly aspart of amaintenance
pro gram. MPA can begiven orally in dosagesrang ing from
50t0300mgdaily (15, 24). Twoopenclini ca studiesof note
were com pleted in 1981. In the first, Berlin and Mienecke

treated 20 paraphilic men (42). They showed that MPA was
anef fectivetreat mentinreducing devi ant sex ual fantasies

and urges. At the same time, they ob served that there was a
significant relapse rate if treat mentwerediscontinued. The
dos age of MPA was 200 to 400 mg IM given weekly. Inthe
sec ond study, Gagnetreated 48 patients (45) and re ported ef-
fects similar to those of Berlin and Mienecke. He aso
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extensively documented vaious side effects, as outlined
above. Winczeand otherscompleted adouble-blind study on
3 pedophiles using MPA (58). They noted that sexud
arousal, as measured by penile tumescence in a laboratory
setting, showed significant reduction in response to erotic
stimuli. Self-reported arousal out sideof thelab oratory set
ting, however, was unreliable and inconsistent. Nocturnal
peniletu mescencewasa so measured andwasreducedinall
cases with activetreat ment. Meyer and oth erscompleted a
study of 40 men treated with both MPA and group psy cho-

ther apy (49). The MPA was given at a dosage of 400 mg
weekly by IM injectionsandtheduration of treat ment ranged

from 6 monthsto 12 years. They in cluded acontrol group of
treat ment refuserswhore ceived only group psy cho ther apy
over thesameperiod. Thisstudy also as sessed treat ment out

come. The MPA-treated group had an 18% recid i vism rate
whilethetreat ment-refuser group had a35% recidi vismrate.
Gottesman and Schu bert used alow dosage of MPA (60 mg
daily) given orally for aperiod of 15 monthsin an open-label

trialinvolving 7 subjects(46). They reportedasignifi cantre
ductionindevi antsex ual fantasiesand posi tivetreat ment out
comeinall of these patients. Thesig nif i cant feature of this

study isthat itistheonly onetoex aminesystemati cally the
ef fectsof orally administered MPA.

Cyproterone ac etateisatrue antiandrogen aswell ashav ing
progestinic and antigonadotropic ef fects (15). CPA isby far
the most ex ten sively stud ied antiandrogen intermsof itsef
fectsasatreat mentfor sex ual devi ation(15). Itwasorigi nally
used in Ger many in the mid-1960s and since then has been
used ex ten sively in var i ous parts of the world (59-71; and
OrtmannJ, 1984, unpublished observations).

Asatrueantiandrogen, CPA isactiveat androgenreceptors

through out the body. It blockstheintracellular molecular re
ceptors. Theblock of androgenreceptorsdecreasesall types

of sexual behaviour,includingsex ual fantasies, devi ant sex
ual behaviour,masturbation,and sexua intercourse, and it
also has an impact on erections. CPA also has strong
progestational activity, reducingthelevelsof FSHandLH. It
is the acetate radical that gives it the progestinic effect.
Cyproterone without the acetate radical has no
antigonadotropic ef fects. CPA isacom peti tiveinhibi tor of
testosterone and dihydrotestosterone at androgenreceptors
through out the body (15,24).

Thefirstclini cal studiesusing CPA werecon ductedin Ger
many (66,67). In 1971, Laschet and L aschet re ported on more

than 100 sex u ally devi ant men who weretreated with CPA.
They were mostly ex hi bi tionistsand pedophiles, aswell as
sex ual sadists. About 50% of thesub jectswereal so sex ual of
fenders. Thiswasan open-label clini cal trial witha treat ment
du ration of 6 monthsto 4 years (67). In 80% of cases, CPA
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givenorally at 100mgdaily andsignif i cantly reduced sex ua
drive, erections, and or gasms. CPA wasalso ad ministered
IM at levds of 300 mg every second week. With this ap-
proach, 20% of ex hi bi tionistshad acom pleteelimi nation of
all devi ant sex ual behav iour and, insomecases, thesebehav-
ioursdidnotreturnevenaf ter thetreat mentwasdiscontinued.
Side effects of weight gain, depression, and feminization
werenoted. Laschet and Laschet reported onasimi lar study
on 300 mentreated for upto 8 yearswith ex cel lent treat ment
out come (66). Sev eral other stud ies have since then been

completed, all of which show that CPA isgen er aly an ef fec-
tivetreat mentfor sex ual devi ation. Thisauthor completed 2

studieson CPA, oneadou ble-blind study and the other an ex-
amination of the sexual arousal patterns of pedophiles
(59,60). Thedou ble-blind cross over study used 19 sub jects,
all of whommet DSM-I111-R cri teriafor pedophilia. Thissam-
pleasoincludedsex ua of fenders, princi pally withhighpre-
treatment recidivism rates and a mean of 2.5 previous
convictionsfor sex ual of fencesper subject. CPA wasad min-
isteredorally in3-monthactive-treatment phasesal ter nating
with3-month placebo phases. Therewasareductioninsex ual
arousal responsesby active drug treat ment that did not quite

reach statistical signif i cance. Self-reported urgesof sex ua
arousal were all reduced, as was psychopathology as mea-

suredby vari ouswriting styles. Other measuresof sex ual be-
haviour,including sexud fantasiesandmasturbation,were
all signifi cantly reduced by CPA. Inthestudy of CPA ef fects
onthesex ual arousal pat ternsof pedophiles, it wasnoted that
deviant sexual arousal was affected differently from
normophilicarousal inthesamesubjects. Thisdif fer ential ef-
fectonsexual arousal isaveryimportantclini cal observation
that requiresfur ther research.

LHRHAgonists

L uteinizing hor mone—releasinghor mone agonists have also
been used to treat paraphilias. They have the spe cific treat-

ment ef fect of over stimulatingthehy pothal amus. Thereis
ini tially anincreasein GRH secretionandthenareductionto
al most zero. Consequently, thereisnogonad otropinsecre-
tionandthecirculatinglevelsof T and DHT dropto castra-
tion lev els (15, 24). The LHRH agonists are given IM and
haveaprolongedaction. They werefirstflaggedaspotential

treat ment by thisauthorin 1985 (14). Therehavebeenlimited
clinical studies on the use of LHRH agonists (72-75). A
study by Rousseau and oth ersin 1998 doc u mented changesin
sexual behaviour in prostate cancer patients treated with

flutamideaswell asan LHRH ag o nist. Therewasasig nif i-
cantim pact onsex ual functioning comparedwithapretreat-

ment phase. Thibaut and oth ersre ported on thetreat ment of 6
men who suf fered from aparaphilia, prin ci pally pedophilia
Two of them had pre vi ously been treated with oral CPA at
dos agesrang ing from 150 to 300 mg daily, but they did not
appear to respond; however, their compliance was in
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guestion. The patients were treated with triptorelin 3.75 mg
IM monthly concurrently with CPA 200 mg daily for 5
months. In5 out of the 6 patients, amarked decreasein sex ual
behav iour wasnoted (75). A very im por tant study was pub
lished by Rosler and Witztum (73). Thiswasan uncontrolled
open study of 30 men with amean age of 32 yearswho were
treated with triptorelin. They re ceived monthly injectionsof

3.75mgof triptorelinand sup portivepsy chother apy for afol
low-up period of be tween 8 and 42 months. Treat ment out

come was measured by questionnaires. All of these men

showed a decreaseindevi ant sex ual fantasiesand devi ant
sexual urges. Plasma testosterone levels fell to castration

levels.

Conclusion

There are several pharmacologi cal treatments avail ablefor
the treatment of the paraphilias and nonparaphilic

hypersexuality. These treat ments are based on estab lished
neurobiological princi ples. Futureresearchonserotoninre
ceptorsand polypeptidic neurotransmittersislikely tolead to
new pharmacologi caltreatments. Hypersexuality should be
included asaseparatesex ual dysfunction (sex ual desiredis
order) inDSM-V.
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Résumé—Laneurobiologie, laneuropharmacologieetletraite mentpharmacologiquedes
paraphiliesetducomporte mentsexuel com pul sif

Cesderniéresannées, on constate un intérét accru pour letraitement destroubles sexuels. Lestraubl es sexuel ssont classésdans
leManuel diagnostique et statistique des troubles mentaux (DSM V) comme étant les dysfonctions sexuelles, les paraphilies et

lestroublesdel’ identité sexuelle. Lesdysfonctions sexuelles sont non déviantes ou non paraphili ques. Les dysfonctions sexuelles
devraient inclure « le trouble du désir sexuel hyperactif », dans la catégorie des troubles du désir sexuel. En outre, on devrait

spécifier silesparaphiliessont « avec hyper sexualité » ou « sans hypersexualité ». On ne comprend pas encor e complétement la
neurobiologie des troubles sexuels, bien que la neuroanatomie fonctionnelle et la recherche neuropharmacologique aient

exposeé les neurotransmetteurs, les récepteurs et les hormones responsables du désir sexuel. Les études indiquent que divers
agents pharmacol ogiques, y comprislesinhibiteursderecaptage dela sérotonine (IRS), lesantiandrogenes, les agonistes LHRH
et d’ autresréduisent ledésir sexuel. Un algorithme pour I’ utilisation de ces médi caments dans| etr aitement des paraphilies et de
I” hyper sexualité non paraphilique est présenté. Lesmodes d’ action, les dosages, |es cibles du tratement et lesméthodes usuelles
deprescription de cesagents sont recensésdanscet article. Ony présenteaussi certainesorientationsfuturesdelarechercheen
traitement pharmacol ogique.



February 2001

35



36

The CanadianJour nal of Psy chiatry

Vol 46, No 1



February 2001

37



38

The CanadianJour nal of Psy chiatry

Vol 46, No 1



