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SSRI-Induced extrapyramidal side-effects and akathisia: implications

for treatment
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The selective serotonin reuptake inhibitors (SSRIs) may occasionally induce extrapyramidal side-effacts ( EPS)

and/jor akathisia, This maybe g consequence of serotonergically-
Manifestations of these effects in patients may depend on
psychomotor disturbance, a previous history of drug-
antidopaminergic and/or serotonergic therapy. recent monoamine oxidase inhibitor discontinuartio
Parkinson's disease and possibly deficient cytochrome P450 (CYP) iscenzyme status. There is

mediated inhibitionofthe dopaminergic system.
predisposing faciors such as the presence of
induced akathisia end/or EPS. concurren
n. cumorbid

Increasing

awareness that there may be a distinct form of melancholic or endogenous depression with neurcbiological
underpinnings similar to those of disorders of the basal ganglia such as Paricinson’s disease. Thus. it is not

surprising that some individuals with depressive disorders appear to be susceptible to developing drug-

EPS and/or akathisie_ In addition, the propenaity for the SSRIs to induce ¢
forexample, on their selectivity for serotonin relative to othermonoamines,

vary withic the drug class depending,

induced
hese effects in individual patients may

affinity for the 5.HT, receptor, pharmacckinetic drug interaction potential with concomitantly administered
neuroleptics and patents! for accumulation due to a long half.life. The reiative risk of EPS and akathisia
associated with SSRIs have vet to be cleeriy established. The potential risks may be reduced by avoiding rapid

and unnecessary dose titration. Furthermaore, early reco
of these effects on patient complianee and subjective well-being. It 1s

urrence of EPS in patieats receiving 58RIz does not preciude their use in Parkinson's

akathisia is required to prevent the impact
imporzazt thartnerare oce

grition and appropriate management of EPS andior

disease where their petentially significant role requires more systemaric evaluatior.
Eey words: sicativisiz: busal ganglia; CYP2D6; doparmimre: extrapyremidai side—effecry; SSR1s; serctanin syndrome

Introduction

Extrapyrarmidal side-efTecty (EPS) apd akathisia may be
considered as disorgers promarily of the dopamine (DA}
system. Drugs such as the neuroleptics which act on the DA
system arc known 10 produce akathisia and EPS. However,
many psychatropic drugs with pharmscological effects which
do not directly inducs dopaminergic mechanisms may
occasionally also produce such side-effects. Perhaps, this is
not surprising considering the interrefationship of neurotrans-
mitter systems in the central nervous system (CNS). The
erotonin system. in parucular, has close associations with the
DA system.

This paper will first review the potentiai of SSRls. drugs
which apparently emhance serotonin feurotransmission, to
induce EPS and akathisiz; second, give some guidelines for the
prevention. ezriy recognition and m2oagement of these effects;
and third explore the pharmacodynamic mechanisms under-
lying these effects and possible differences in poienual to
induce these effects amongst the SSRIs.
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SSRIs and EPS/akathisia

SSRIs and EPS

EPS (Table I) may rarely be induced by §SRlis. They include
dystomias, dyskinesias and bruxism (Table 2% In a2 retro-
spective incidence swdy of depressed: genatnc. in-panents
(mean age 7576 years), recciving SSRIs. four (6% of §7
patients experienced an EPS, including akathisa, restng
tremor. cogwhesl ngidity and bradvkinesia (Gormiey er uf..
1997 Two of the patients had pre-exisung Parkinson's
disease. In reports of adverse reactians in 5555 patients given
fluoxetine throughout New Zealand. there were 15 noufica-
tions of EPS probably or passibly caused by fluoxetne
(Coulter and Pillans. 1995 Tabies 2 and 3. The reacuons
included muld dystonia. tremor. leg spasms. tnsmus, lorticollis,
opisthotonus, akathisiz and tardive dyskinesia. {n the case
series, two pauents were also receiving lithwm. four were
receiving antipsychotics. two were recemving ncychc anude-
pressants (TCAs), and one was recoiving metociopramide.
Nine of the !S patients were oider than 65 vEars.
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SRIS" EPS AND AKATHISIA

Dedmtion of terms used n this review

Table |

Akathusia A svndrome characterized By un mner swnsc ol
restl and am ngbilicy 70 w1t or atanc sull

Akinesia Absence ar lass of the power or voluntan movement

Basal ganglia  Stnate body and cell groups associaied with stnute
body. such as subthafamic nucleus and substantia
mgra

Bradvkinesa A decrease in spontanaty 4nd movement

Bruxism Ciencnung or grmamy of texh toites, vesurs dunng
sicept

Dy skinesia Abnormal inveluntary movements characiznzed by
msuppressibie. stereotyped. automatic movements
that cezse only duning sleep. They may be choreic
irapd. gerky, nonrepettivel, athetond (slow. sinuous.
conunuous) or choreoathiend and may aifeet any
part of the body

Dystonia A state of abnarmal (eizher bypo- or more ypusally

hyper-t onicuty 10 any musculature
Extrapyramudal  Usually describes abnormal movement ansing from
eifewts basal ganglia. ns assocated structures (substanual
Nigra. subthalamue nucleus) and s descending
connecuons with the mid-brain, These brawmn strue-
wires affect bodily isemaric) movement
One of 4 senes of shock-like involunizry contrac-
uons of a group of muscles
Almiess motor acuvity that is pooriy organized and
represcats a stawe of physical or menocal uncase.
Reiated terms ro describe phenormena that resemble.
of overfap with restessness inciude psychomotor
agitation. ficgeuness, hyperactivicy. jitterness and
benavioural acuvation. Akathista describes 2 syn-
drome of restessness
Collective name for the caudate ructeus and pura-
men which together with the gloous pailidus form the
striate body
Repennve oscillatory movements caused by uregular
contracion of oppostng muscie groups
Persistent contsaction of the massetsr muscies {ie. a
typs of dyvsiona)

Myoclonus

Restlessness

Stmatum

Tremor

Tnsmus

Although a definite association betwesn SSRIs and EPS has
not bezn established. in seven of the 15 paticnts in the case
series of Coutter and Pillans {1995). Hucxetine was the only
psychotropic agent used. That EPS disappeared or improved
ii 12 of the.15 panents afier withdrawal of Buoxetine-is also
supportive evidenc: that Auoxcune was causally reiated.
Furthermore, there are reported cases whers fAuoxetine
admnistration alone {Bouchard er of.. 1949; Reccoppa er af..
1990: Fleischacker. 1991: Black and Uhde. 1992 Steur. 1993;
Mander er al., 1994: Fizgerald and Healy. 1995: Sandler.
1996), fluvoxamine alone (Arya and Szabadi, 1$93; George
and Trimbie. 1993; Chong, 1995). paroxetine alone (Jimenez er
al. 1994; al-Adwani, 1995; Rone and Ferrando. 1996:
Romanelli er al., 1996). and sertraline alone [Shihabudden er
al.. 1994; Levns ef al., 1997), bave becn assqliated with EPS.
There were predispasing factors present i’ many of these case
reports. such as a hustary of previous brain damage
(Shihabuddin er al. 1994; al-Adwani [995: Coulter and
Pillans. 1995; Rone and Ferrando. 1996), Parkinson's discase
(Jimenez er al. 1994: al-Adwani. 1995) and previous ans-
dopaminerpic therapy. Ip one patienmt recmving flunxenne,
acute dystoma recurred on rechallenge ( Reccoppa er al.. 1990).
and i one pauent recorving patoxetine. diurmal bruxism
recurred on challenge to four differen: SSRIs (Fitzgerald and
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Healy, 1995). A sertraime-treated palienl who exseriencet
mandibular dystonia had cxperienced 1n adentpea) SPraGE
when sdmunistersd trazodone tLewis e ., 1Y% EPS fu
4ls0 bean observed 1 depressed PULEALS TOllowing e any.
nuation of duotetme (Stwoukides snd Swukides. (yvry Lpy
paroxetine 1D Arcy. 1993). ’

Other anudepressants —opecally amovzpine, bur g
TCAs. monazmipe vudase nhionors 1MAOIs), hupropnon
and lithium have uls0 been linked with EPS ISrouse of
[993: Samuel. 1993; for review see Boyer and Fewghner, jwai,
The risk of SSRI-associzted EPS relatve 10 thar ™ ather
anudepressants remains (o be determuned.

SSRIs and tardive dyskinesia

The apparent potegtial of SSRIs 10 induce EPS hus prompiey
speculation Lhat the drugs may induce persisient Jdyakiaesas
after long-term adminstration (Fishban, 198, Reports of
SSRI-induced dyskinesia. -varizbly persistent arter SSR]
discontinuation. have besn descnibed (Stemn. 1991: Budmun
znd Bruun, 1991: Schespers und Rowers. 1994; al-Aguan,,
1995: Caulter and Pillans, 1993; Fitzgerald and Heualy, ryws;
Botsans and Sypek. 1996: Dubovsky and Thomas. |w9s
Sandler, 1996). It is difficult to draw conciusions as almost 4il
these cases were compiicated by concomitant neurologicat
disorders and:or concurreat or previous sntidopaminergic
therapy. However. Dubovsky and Thomas 1996} reponed 4
4l-year-oid woman who developed 2bnotnal movements of
tardive dyskinesia afier 4 vears of fuoxetine monctherapy
The increase in abaormal movements with both withdrawal of
fluoxetine and addition of a dopaminergic agen:. as well 2y the
temporary suppression of movemeats with zn ingrease n
fiuoxetne dosage. are consistent with tardive cyskinestd. 1y 15
the persisience of the abnormal movemen:s long  after
disconunuauon of all medications. Permanent withdrawal of
fiuoxetine was followed by a1 transient increase n tbnormai
movements. which gradually dimunshed in imtensity but wers
still present 3 vear lz1er. During that vear. the pauent received
no mediczlion,

SSRIs and akathisia

One of the most sevtous EPS reported with the SSRIs 15
akathisia (Table 3). The term: akathisia. denved from the
Gresk, literally means ‘not sittng sall'. Akathusia is 2 common
side-effect of neuroleprics and the akathusia which is more
rarely associated with antidepressant administrauon, including
S5RI administration. appears w0 be milder bur glinicaliv
indis:inEEE‘ hable from that of neuroleptic-induced akathisia
(cubenko er al. 1987). There have been reports of SSRI-
induced akathisia in patients who had previously devetoped
akathisia during neurcleptic exposure {Lipinski er af.. 1989;
Opler, 1994; Poyurovsky et ai., 1995z). Akathisiz may occur

during treatment with antdepressants {rom diverse na.
cological groups, including ! s. SSRIs and
ne one tein ef 2l 19961, It has alsc besn descriped

with Bhitln (Poyurovsky er al., 1995c). carbamazepine
(Bodner er al. 1995), following clectroconvuisive thempy
(ECT) (Poyurovsky er af., 1995b), and a5 a consequence of
withdrawa! from 2nudepressan: treatment (Sathznanthan and
Grershon, 1973). SSRI-induced akathisia is 2 reiauvely rare
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Table I Literature reports of SSRI-induced extrapvramidal side efTests

RN LaNE

P"-‘d[\{ﬁl\l-‘.._l

facton .,

Referzaer Batrert Drugis) Onset latency  Erennisi
ADRAC (19961 29-year-oid female. Paroxetine, ) mg.day . 4h Oral dsskineaia .
depression
ADRAC (19961 22-vear-old female, Paroxeune. 0mp day 4 weeks Involuntar faas! movements, -
depressian dysphana. untayon
4l Adwam 11988} 2. ear-old male, Paronetme. 0mgdyy  Few days Left suded &ysionm PrEvIuus tert-nemy-
depresmon ey
ai Adwam 11995]  61-year-old femaie, Paroveune. 20mg day 3 wereks Ruprcliry, bradykinesia. buccoingusl  Purkigasn - e
depression dyskinesia
Aryz and Szabadi  JE-vear-uid female, Flupzeane, 100mg day 2 months Tic-tke drsorder. Blinking, ororaval
119931, depression - DR .- dyskanesia. mandibuizr dvsronia
Berk (19 s-vear-oid male. OCD  Paroxetne. 60mgday ) months Lingual dystonia, npduy. walorrives
Black and Uhde  3%-year-old maie, soqial Fluozeune, £0 mgday Few days Dysigma Rawel Juee a-
11992) phobiz. panic disorder, WFEdae, P
depresswy Tl aasifivg Lo
weths slter 2:Ga1-
g Huaretine
Jrmy Jas
Botsans er af. El-vear-old female, Paroxeune, 10mg day T wesks Buz=zalingual dyskinesa Presious evposure
119961 dementz. depression 1o halveperido
Botsans er al. 81.-vear-old female, Paroxeunc. 20 mg'day 4 weeks Buccolingual dyskinesia. truncal Dismsnnazauen
(1996} depreasion dyskinena Provhmaroerane 3
menths pravicualy
Bauchard e of. 47-year-old ferle, Fluoxeane, $0mgday — Cogwheet npdity, parkinsamsm Previous neuro-
(1989) borderfine personality teptic treatment
disarder
Bouchard er al. 45-year-old female. Fluozeune, 20mg:day — Cogwaes! npidity, tremor, akathima —
(19893 schzophresua, metan-
cholic derression
Brod (1989) 38-vear-old lemaie, Fluozenne. 0mpdzy 4 days Rigrctity Muscutar spzsmy
depression due o cereeral
Paisy, previous ney.
roiephs trezument
Bud and Bruun 43-year-old fermaie, whi- Fivozenne, 20 mpday 3 cays Buzzplinguaj dysinesia Prevwuy neuro-
(eely . zophrena disoraer fepirc trestmant
Chong ¢ [995) }8-vear-oid lemaie, Fluvoxamepe. [00mgr < $ months Mazodibular dystona -
depression day
Coulter and Piflzcy 38-year-old femaie Flurmenne, 20 mgeday 13 days Drswomza, oreniiy -
(1995 ’ ' .
Couiter and Pillans 32.year-old male Fiuoxeune $0mpday 7 days Mild dystonna -
11995)
Coulter and Pillens &!.year-old male Fluoxeupe, 60 mgeday month Cozrxe tremor of imbs -
11995}
Caulter and Pillans 27-vear-aid female Fluoxeune, M myday 4 monrhs Spasms right leg Previous head
t1995) mnjury, spastc
INpicps
Coulter znd Pillans 7|-year-old male Fluexenze 20mgday; | month Oputhotonus, npdity -
11998) thyroune: manitdine
Coulter and Pilans Ti-wewr-okl femaie Fluazeune 20mgrday; 14 cxys Trsus Concomuant neu.
11995) influoperazine 2 mpday toleplic treasment
Couller and Pillans 49-year-gld male Fluaxeupe. 40 mp/day: 3 months Severe generalized cremor Concomutant bus-
1199%) buspirone pIrone trearment
Coulter and Pillans 7i-year-old muie Fluazetine. Mmg/day; 6 weeks Tremor of e and feg -
({523 1] famotidiae, dipyndamoie; -
aspinn
Coulter and Pillzns 70-vezr-ald femyple Fleozetine. X mg/day: | month Dystonia, remor Cancomizant 4nu-
{1995 - . metociopramude, 30 mg/ dopamunerpe reat.
L7 day ) ment -
Coulter 2nd Pillans §T-year-oid female, Fluozetine. X mpyday; 10 moaths Dywoma Overdose suspected
(19951 depresuon carbamnazepine: lthuum:
thmepramise: captopnl
Coulter-and Pillans 1%5-year-old male Fluoreune, 20myrday:  § moaths Worsening leg tpasms Previous severe
11995} pencyanne head inpury
Fluozeune, 20 my/day: 6 months Tardive aytkineua Concomuant

Coulter and Pillaps
11995)

20-year-old female
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pmonde. 6mgday;
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neurcleplic ezt
meht’

v oniued

{3927¢



S5RIS EPS AND AKATHISIA

Table I tcosnnued.:
Predisponng
Reference Patiens Drugis; Onset latency  Evenms fwiorta,
Dave t1994) Movear-old female, Fieaxenne. 20mg day 4 weeks Bleohoraspasm. dystome pasture, Previous acur.y.
dearesuon wath hailuci- tremar of Lip ‘epUC teatrment
n3hons and akachisia
Danc er al. 119931 66-vear-old female, Fluoxeune, 20me.day: 2 days Tremor. hypertona- increased -
desression alpruzolam, 1.5 mg day PYVCROTOLOT fetarnton
Danuel er af. {19961 |3-vear-old male Fluoxenne. 20mgday: i week Oro-buceal dyskinesia Concumrtant unn.
. nspendone. 2-3 my day saachuge
Dubovsky and S.vear-old lemale, Fluoxeune, 80mg.day: £ weeks Orofacal, dvskinesia. bruxsm Concomitant
Ta (19961 dep . PTSD doxepin. 150 mg day: hithium. wimilyr
Ithtum, 900 mg day dvakinete mose.
- TEAls wn arEyvieuy
Reurgiestg ther o
Dubovsky and s2-vear-old lemale, Flusxenne. 60mgday 4 vears Orofzcial dyskinesia, athetoid hand  Stmilar muvemenis
Thomas t1996)  depresmon movements b months stter par-
aselne 20 my s
A0 b weeky aller
tuotenne 10 my
day
Dubovsky and A5-vear-old female Senraline, 1S0mg day 1 vear Orclamal dyskinesia —
Thomas | 1996}
Eiscahaver and | 2evear-ald male. Fluoxeune. X0 mg:day  § months Nurergus Ues {i.e.. evetid binking, =
Jermain (1993)  depression shoulder huncring, movernents of ao-
domen)
Ellison and If-vear-pld femaie, Fiuoxemne, 20 mgrday <[ moath Nocturnal bruxsm =
Stanzam ([993)  atypical depresnion, '
' FTSD
Ellison and 43«vear-old female. Fluozetine. 15 mg-day <1 we=ks Nocrurral bruzrem. akathisia -
Stannam (1993) depression .
Eilison and -vear-oid femaie. Fluozenge, 20 mrpday <2 wesis *ocrurnal bruxm -
Sanzzo (193] desrmsmon dystayms,
PTSD
Ellisoa and J6-vear-old feraie, Sertraline, 25 mypday <2 weeks Nocturnal bruzaim. pight sweats. -
Stanzam (1993) atypical depression. heacache
PTSD
Fallen and 3B.vear-old female, Fluoxeune. 20mp:day  § days Truccal aysiunena. leg restisssness Monthiy eveiopno-
Liesowtz (1991) depreision. SYSIETTuL sphamice and me-
tupus erythematans toclopramude an
day &~ of Auare.
une therapy. white
maiter lestons on
MRI anc neuropsy-
tholopeal deficis
Firzgerald and “3evear-ald female. Sertraline, 100 mprday: 2 weeis Diurnal bruzjsm. restiessness Recent dose reduc-
Healy (1995} 2nxiety fAupeathuxol. | mgrday ucn of Aupenthixol,
umlar symptams
oh paroxeting. fu-
vezamine and clo-
mipramine
Fizgerzid and 23-vexr-ale fernie, Fluoxerme Omprday <) weeid Diumal bruusm Previous neuroles-
Healy 11995} bordertine personality uc treatment, jim-
disorder lar symptoms on
sertrakine. paroxe.
upe and Ayvoua-
mune
Fitzgeraid and §7-year-old female, Parcxetice, 20mpday || monzhs Dhurnad bruxism Previous neurelep-
Healy (1995) depression Lc treatmene. .
akattusia 1n re.
1ponM 10 fspen-
done
Fiuzgeraid and Ai-year-old (emaie. Fluoxeune, 20 mgrday <| week Diurnal brezism -
Healy {1995) depression
Fitzgerald and Y-vear-oid fetnate, Fluoxeting, 20 mgrday <6 monthsy Nocrarnal brutisre -
Healy (1995) deprezuon
Fitzgerald and §1-vear-oi¢ maie. Flyozeunc, 20 mg/day 3 monuu Diurgzl bruxisem. poor sesp. Previous neucoiep-
Healy (199%) aepresmon swomach churmuag, anxiety ug [reatment re-
crotly ducontmues
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Tabke 1 tcunninued -
Predtispininy
Reference Fapent Drugis) Onset latency Evenuss NG PR
Fux e ul. {1997) 42-vear-old female, Paroxetune. 20mg davy |4 hours Choreiform movements ot ail umbs.
depression venlogy Az enss. hypoloa.
tuchyeurdia
George and 16-vear-oid fermale, Fluoseune. 20 me day 4 weeks Mandibular dysionia
Tamble 11983 OCD and nc sympioms
Jimenez et af. Fvear-ond maie. Paroxeuns IDimg day 4 weeks Masked facies, tremor. nndiny, PArKIMsIns Sracsne
119841 Jdepression postural inscabebiey. Sha'une gan
Iones-Feanng 12-year-oid female. Fluoxeune. [0mg day 4 days Ornfactal dystona. tnsmus,
11996) depression. panic disorder retrocolis. npdiy of upper
. CRIrEmEtIes
Lock eral (19901 d43-vear-oid female, Fluoxeune. 20mg.day: 2 weeks Torucollis. cogwheel ngwdiny. Concomiant ==y-
depression perphenanne. $mg bad. hyperrefieua rolepie treasment
Marchiont rr al. Ti.vear-old femaie, Fluoxeune, 0 mg day 7 months Ataxia. chorsform movements. Dericient TYP 20w
11996} deprestion orofacial dyskmesia actrony
Recoppa r af. 2uycar-old (emale. Fluozeume. S0 mg day 10 days Tnsmus. lmgual and neck suiTness.
11996} depression . anuety
Sandler [ 1996) 28-vear-old male. OCD  Fluoxeune, $O0mp:day 12 months Orofacal dyskinesa N .
Schespers and 2deyear-cld female Flucxetme. X0mg:day < months Limb-truncai, choreo-athetod Discunitnucy
Rogers (1994) movements satpinue 3 s
previvusiy
Schezpers and =5-year-old maie, Parozetine, Ximg'dzy 2 weeks Dyskinetic movements and neck Resmerzence .
Rogers 119641 depression - and limos MOrEmeEnt Jisaraer
on duucenne ang
clomipramine
Schespers anc 30-vear-old female, Sertraline. 150 mgyday 4 weeks Dyskinesia Previous neyrvien.
Rogers (1934 OCD, psychone LT Rrezimens. are.
SYmpLoms vious Jrskinesa
and Jkattusia wn
fluoseune
Singh er al. (1999)  Tvewr-oid male. Fluoxeune. 20 mgeday; al-7-3 days Tremor, bradykinesta. npdiry, reste =
depression prazoizm, 0,5 mg nocte leasness. disanentation
Shinabuddiz and  }5-vear-oid male. Sertraline, 200 mg-day  Jdays Mandibular dystonia, restless legs. Presious suburaghs
Rapport (1994)  cepression torncollis nored Buemorrhaye
Stemn (199 1) 39-vear-old male. Fiuoxetine. 0mg'day: > 5 months Bucsolingual dysiinesia -

paranoid regcuons

halopendol, S mg day

CCD. Obsessive—compulsive disorder: FTSD, Pest-traumanc disordes; MRL magneus rsonzoce Imagpog.

event bul is {requently unrecognized when it does oczur.
Following a recognized case of paroxetine-induced akathisia.
Baldassano er al. {1996) reviewed their practice records and
found tha: they had encountered three such cases among 67
paroxetine-treated patieats.

6 addition to the obvious motor {objective) manifestations
of “inability to sit stll', most researchers 3gree that akathisia
has a strong psyehological {subjective) component. The precise
definition of akathisia is a matter of controversy, as is the
reiative imporance of the objective and subjective aspests of
the disorder. [s akathisia a movement disorder or an intense
and uncomforable mental state (characterized by dysphoria
angd inner agitation) that builds to a level sufficient to compel
non-specific moter manifestations? Sachdev (1995) gives an
excellent description of the manifestgrions of akathisia (Tabie
4). The most outstanding feature of akathisia is the subjective
distress. In its milder form. it is experienced as a vagus fesling
of apprehension, irritability, dysphoria. impatience or general
unease. [t is likeiy that dysphoria is an iptegral par of
akzthisia and in mild cases it may be the only symptom
experienced (Chung and Chiu. 1996) Almost all patients
describe a feciing of inner restlessness. especiaily if this
descripuion is suggested 1o them, znd this may be referred to

Motus/Pfizer Docs

the mind or the body or both. but has a characienstic rererence
1o the lower limbs. There s a sirong urgs 10 move the leys
while sitting or stznding. and pacing may be one consequence
of this. The urge 1o move may be unrclenting and mas
preoccupy the person's thinking. Mild cases can often be
detected by asking patients if they have difficulty i queuing ut
supermarkets, cooking 2 meal while standing. or suung
watchung television. The armount of time a pauent is able 10,
stay in 2 particular position without being compelled 10 move
may be an indication of the severity of akathusia -
Since the diagnosis of akarthisia is a climcal diagnosis. the
subjective and objective features musi be disunguished from a
number of other disorders producing simular subjectve
distress. with or without the motor features. Mild cases may
present as non-specific dysphoria that may be wrongly
interpreted by both sufferers and clinicians as part ol the
original psychiatric illness. Agitzrion may be a feature of both
depression snd mania. A aon-zgiated depression may Jppear
to convert to an agitated form if Auoxetne-induced axkathusia
is produced. In fact. in ome group's opimon ‘“agiated
depression and severe [fluoxeune-induced] akathisia are. .
indistinguishable and very likeiy share the same pathopnyswi-
ogy' (Lipinski er af.. 1989). Sweer e al (1993) biindlv
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3SRIS" EPS AND AKATHISIA

Tabie 3 Luiterature rcpbm of 55RI-nauced gkathisia

Reference

Pauent

Drugis)

Onset latency

Evenusi

Pr:-.:upmmg ST ILT IR

Adler ind
Angnst ({9951

63-sear-old. male.
depression, pamuc
desorder .

ADRAC (1999 S6-vear-old femaie.

Alshuler er Jf,
11994}

Baldassaro
ef af. | 1996}

Biangs er ol
11994)

Bertschy and
Vandel 11993)

Cauiter and
Fillans 11995)

Coulter and
Pitlans {1995)
Hamiltor and
Opier 11992}

Hoaken [1995)

depression
J8-vear-oid femaie,

depression

18-year-oid lemale,
depression

|&-vear-old male,
depression. conduct
disorder
evear-old female.
ipolar depression

29-year-old male.
schizopnrema

Ti-vear-old female

Hoimann (1996} 60-vear-old femaie,

—

Kles and

Kromg (19931

Lepinsici et af.
{1989)

Lip:nski er af.
t1989)

Liptnsii er al.
(1989)

Liptrisks er al.
11989}

Lavin er al
{1993}

Paroxeting, 20mg cay

Paroxeune. 20mp day;

felodipine. $ mg day
Sertraime, S me cay;
trazodone. S0 mg as
flegded

Paroxeune. X0 mg day;
clonazepam. 0.5mg
necte

Fluoxenne. 20 mg. day

Fluozeune, 40 mg, day:
carbamazepine,

400 mg day .
Fluoxezne. J0mg. day:
halopendol. i.m.,

[00 mg-month
Fluoxeune. 20mg day;
digonun: frusemide:

La Porta (1993} $8-vezr-ald female,

La Porta (1993}, 4-year-oid female.

Muly et af.
{11¥h

Olivera {[996)

tllopunnal;
indomethaan
32-vear-old female. Fluoxetine,
depression. panic 50mg, day
disorder
TE-year-oid feraie, Scrrabine.
depression marked 100 mg. day
physiczl and cogrutive
anxery
Citaloprzm.
depressed 20 mgsday
[B-year-old [emale, Sertraiine, 2§ mg, day
depression
2b-vear-old f Fi
oCD 60 mgrday
Deyvear-old maie, Fluozeune,
depressicn 60 mg. day
15-year-oid female, Fluoxeune,
oCD 20 mg . day
J0-vear-old female, Fluoxetine,
och L mgday
-vear-0ld female Fiuoxesine,
depressec. OCD, 140 mg,day
previous swoide
arempes
Sertraline,
refractory depression S0 mg.day:
thiothixene,
60 mg nocte
Sereraline. SOmgiday
dysthyTua
Jé-vear-old Female, Fiuozenne,
depression 40 mgsday: lithium,
900 mg day
40-vear-old femaie, Pargaenne.
OCD and pamx 20 mgraay
disorder

¥ months

§ weeks

6 days

& weeks
3 weeks
7 days

<4 months

3 weeks”

Few days

Few days

3 days

7 days

5 days
[2h

2 days

1 dayy

Few days

Few days

Few days

3 days

Motus/Pfizer Docs

Akachisia

.-\-kauum

Parsesthesia. dirmnens.

headaches. niuseg,
resticssness, enxicty.
Jyspnoea

Dysphana. insomaia.
restless. anxious,
moderate akathisia

1Barmes Akzthiuia Sale)

Akathisia
Akathuisiz. apathy
Severe akathisia

Akathisia, resung
tremor

Akzthisia, suradal
ideation

Akathiza npdicy

Akatlusia. swadal
idezuon, worseung of
mood

Akachusia

Emsommz, anxiety.
akarhisia

Severe anxsety,
akathista
ARnety, acathusia

Akathisia

Akathisia, persiszent
headache, worsemng
of mood. suinidat
ideauon

Anxiery, restlessness,
skathisia

Akathisiz

Alkathisis. hyperflenns,
shivening, tremor,
incoordinaucn,
myoclonus, duarrhoea
Alkathisia

Psychomaror d2tiation

Drwortinuey LI
pramine 2 weeiy

Concomitant neurg.
lepuc treatment

Presvigus ewiosure o
ciomprimine

Siruiar more intense
S¥Implems previousls on

Previous nocturnal
myoclonic jerks on

Sirular more intense
$yTpioms previausly un

High dote. rpwd utra-

Concornitant neuro-
tepre trezement and
oralbuszal dyskinesia

Fluoxetne. 20mg day
discontiaued phor 10
imuavoe of sermraline
Concomuant hthium

Recent dissantinuanan
on aalopendol

continued
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Tadle J (connaved)

R A LaXE

Reference Paneat Drugts: Onset latency Evenuss Predssposing racton s
Opler (1994) Movear-old female. Sertraiine. S0mg dzy. Few days Akathisia Previous Jk tnisea an
depression and lithium. 300 myg. day: haloperdol i
psycnosis thiondazne. '
| 50 mg. nocte
Povurovsky 32-vear-old male, Fluvexamine, - Akatusia. dnxety Previous neurolesne
ef al. | 1995a) [ 2] JM0mg day treatment. presous
akdthtiig on Ralopenge
Rothschid and  25-vear-old fermale. Fluoxenme, 0mg.day 6 days Severe anxiefy. Previous sicigy)
Locke 119913 meizncholic depression ukathisia. swadal weation
ideation
Rothschild and  47-vear-old male, Fluoxeuns O9mg day 5 days Seveze anxiety. -
Locke (1991),  depression akathisia
Rothschild and  J4-year-oid female. Fluozetine, 40 mg day I days Akathisia Previous suicige
Locke (1921} depression ' dtiempls
Sertle (1993) 35-year-old female. Sentraline. S0 mg:day 7 days Tremuiousnes. -
: panic disoeder, restiessness.
agoraphobis. nervousacis, motor
depressed resdessness. mild
dysphoria. suicdal
) ideaton .
Tan (1996) 38-vear-old male. Fluvoxamine. 7 days Akathisia Previous Jlomipramine
ocD 300 mg-day; reaiment
propanolal
60 myg-day

OCD, obsesstve—compuisive disorder

examined 127 admissions to an acute psychogeriatnic unit and
found eight panen= sever of whom fulfilfed critenz for major
depression. previously unexpossd [0 neuroieptics who pre-
sented with subjective akathisia type symptoms.

-The “jittexjpess syngrorge’ reported in some patients with
panic disorder whez treatment with antidepressants, inciuding
S5RIs. is ipitialed. may resemble isig (Gormag er alf.

1987). Descriptions of Ifg,jintenpess svndrome. such as ‘imirial
insoroiz. jitleriness, shaicinesy, occasional racing thoughts,
and _a_restisssness that made him fesl be bad o be moving,

v share some

3 isia. and sugges: thar the syndromes
aspects of their pathophysiologv (Lipinski er al. 1989).
Akathisia Bas besn reported in patients with panic disorder

Table 4 Signs and symptoms of akathisia (Sechdev, 1995)

Subjecuve
Feeling of inper restermess
Inabulity to remar still when standing or usting
Inawility to keep legs auill
Dustressing sensations i lirmin
Objgective ’

Situng
Semipurposeful/purposeless (normal) leg feet movements
Shifting body positian in chair
[nabilicy 1o keep toes sl
Semipurpesefy] hanl/arm movemens

Standing '
Shifting weight from foot-to-foot aad/or walking on the spot
Purposciexs (normal) ool movernents
[rability 1o remawn standing oo ope spet [e.g. walking or pading)

Lyving down
Coarse tremor of legssfame
Myciome jerks of the fext
Sermupurposeful or purpasei
Inabuliry to remamn Iyng down

Motus/Pfizer Docs

or marked agxiery who were initiated on SSRIs ( Harmilidn and
Opier. 199 Settle, 1983; Adler and Angst 1995 Olivera.
1996, 1997).

[t has beer suggested that SSRl-induced akathisia may be
associated with the emergence of ego-dystonic sucidaily
(Lipinsii er of.. 1989; Rothschilé and Locke, 1991: Hamilion
and Opler, 1992). The most consistent facior 1mpiicaled o
these anecdotal accounts of rare adverse reaciions invelviag
suicidal ideation and beravior durmg flucxetme treatment was
the development of akathisia with agitation. restiessness dnd
dyspboria (Power and Cowen. 1992). In the case semes of
Teicher ez al. {1990}, these symptoms. iz most cases. were
artributed w0 @ worsening of depression and the dosage
increased 2s these symploms deveicped.,

{t may be less of a queston of patients expemencing
fuoxetine-induced suicidal ideation. thas paueats fesling
thar ‘deach is 2 welcorne result’ whee the acuiely discomiorung
symptoms of akachisiz are expesienced on top of aiready
discressing disorders. Hamilton and Opler (1992} szared that
the term ‘suicidal idestion’ to describe the apparent suicidality
associated with akathisia was misleading a5 the “swiadal
ideation” reported in patients receiving fuoxeune was a
reaction to the side-effect of akathisia (i.e. unbearable
discomfort and restiessness) and not true suicidal ideation as
is typically described By depressed patients expencnocing
suicidal idemtion. In the case reports of Rothschild -and
Locke {1990} three depressed pazients developed severe
akathisiaz 2nd suicidal ideation. These symptoms disappeared
within 72b of discontnuing fucxetine in onc case and
remitted on ireamment witk propracolol in the remaning
caset. Although the reporting of cases of SSRI-nducsd
akachisia or worsening of depression 1s often occamioned
by the occurreace of suicidal ideauon or behaviors. it has
been suggested that sweidal ideanon s not a freguent
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SSRIS EP5 AND AKATHISIA

accompaniment of serotonermc oversumulation. akarhisia
(Cain. [992).

Predisposing factors

SSRIs and Parkinson’s disease

Pauents may be vulnerzbic to experiencing extrapyranmdal
reactions il their exiapyramidal system is already compro-
mised. Parkinson's disease is a progressive disabling
neurological disorder resulting from loss of DA-containing
cells in che substantial figra. The central feztures of this
disorder are its molor mamfestations. although 2 variety of
behavioral disturbances, including depression. are also fre-
quently comorbid with Parkinson's disease. Patients with
underlying Parkinson's disease may be more likely to
experiznce reactions when a SSRI is administered (Bouchard
er al.. 1989; Brod. 1989: Chouinard and Sultan, 1992: Daric er
al.. 1993: Steur, 1993; Jimenez er al.. 1994; Meco er al. 1994:
al Adwani. 1995; Orengo er af., 1996; Simons. 1996; Gormley
er al., 1997). However, in the presence of such predisposition it
is difficult to predict the occurtence er type of motor disarder.
Pauents suffering from idiopathic Parkinsoa's disease have
besa reported 10 tolerate 2 SSRI well (Caley and Friedman.,
1992; McCance-Katz er al., 1992; Durif er al., 1995 Meara er
al.. 199%). Cziey and Friecman (1952) reporied oo exacerba-
tion of Parkinson's syroptoms in 20 patients and worsening of
SYTAPIOMmS in tares depressed patients with Parkinson's disease
recziving up to 40 mgrday of luoxetine. In an open study, i 21
patients with Parkinson's disease, Meara er af. (1995) found
depression was effectivelv and safeiy treated with sercmaiine
without deterioration in motor disability. Inde=d, in the group
of responders (60%: ) measures of upper limb akinesiz indicated
significant improvement aver the 3-momd reacment penod.

There are good reasons to relate depressive sympitoms in
patients with Parkinson’s diseass 10 DA depletion. Greatly
improved mood in pauents with depression and Parkinson's
diszase in response wo the psychostimulan: metaylphenidate
was found in onc well-designed study (Cantello er al., 1989).
The antidepressant effect of t-dopa in Parkinsen's discase
{Goodwin and Sack. 1974}, aiso suggess DA deficiency may
undertic parkinsonian depression. However, depression in
Parkinson's disease is in no semsc ¢ pure DA deficiency
syndrome and other monoamines such as serotonin and
noradrenaline (NA) are also depieted (Mayeux er of.. 1958).
The admunisiration of the serotonin precursor, S-hydroxy-
tryptophan (5-HT), has been shown to effectively treat
depression in Parkinson's disease (Mayeux er /. 1988).

Very few controlled studies have been published on the
treatment of depression in Parkinsog's disease and none of
those availzble provide a relizbie anoswer om how to treat it
(Klaassen e al.. 1995). Without treatment, depression in
Parkinson's disease can persist, exacerbating cognitive decline.,
physical disability, as well as hastening progression through
the stages of the disease (Starkstein er af., 1992). The putative
roic of serotomn in depression in Pzridnson's disezse patients
suggeses SSRIs may be theoretically of special value. The
evidence from open swudies (Caley and Friedman, 1992
McCance-Kawz er af. 1992; Mearz er al.. 1995), suggest
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SSRIs may. be effective teatments for (he deprevsion
assoctated with Parkinsen's disease.

SS5RIs and neuroleptics

Panenis may be more vuinerzble to expenenang EPS they
are recoiving coocomutant seratonergic and paruculariv anu-
dopamirer;ic medication.  such  as Reurotepucs  und
metoclopramide (Coulter and Prllzns. 1995 Chnsiensen and
Byerly. 1996). It has been suggesied that even remote exposure
[0 neurcleptics may sensitize mgrosmatal dopuminergie
responses to ihcreased serotonergic mpu: from the tuphe
nuciei (Budman and Bruun. [991) "However. studies
schizophrenic patents where the neurolepuc trestment tegy-
men was zugmented with fiuoxetne (Golf e of., (W3,
filuvoxamine (Silver and Nassar, 1992). sertraline (Thakore er
al.. 1996) or citalopram (Salokangas er al.. 19961 have rzported
improvements in symptoms. particularly negative symproms.
of schizophrenia with no exacerbation ol EPS.

The findings of Caley and Friedman (1992) and Meur or of
(1995), that patients with Parkinson’s disease generally 1oierate
SSRIs well., 2re consistent with evidencs suggesungp thar
worsening of parkinsonism or akathisia 1s uncommon when
S3RIs are added to 2 stabie neuroleptic regimsn in chronically
ill schizophrenic panienss. [t has besn suggested that exacer-
bation of EPS are more likely to occur early in the course of
neurviepts therapy (Goff er al., |995). The iotobitory effects
of 55RIs or stnatal DA funcuon, which may underiie such
adverse neurologicai effects, are most apparent when DA
levels are elevated above bassline levels. typically dunng the
first few weeks of aeuroleptic therapy (Palfrevman er al.. 19983;
Korsgaard er of, 1985} Chrogicatly il patents of long-
s:anding stabie doses of neuroicptics may be at less sk for an
exacerator of EPS whez SSRIs are addsd. However.
worsening of pariinsonian symptoms. akathisia. tardive
dyskinesia and psychosis has beera reported when fAucxenne
was added to peurcleptic therapy in patient with chronic
schizophrenia (Bacher apd Ruskiz, 1991: Ames et al.. [993).

There may be differences ammongst the SSRIsin therr abiiity
to inducs EPS whea coadminustered with neuroleptics due 10
pharmacokinetic considerations. EPS and akathisia in pauents
mecoiving peurolepue are dose-related poesemena, SSRIs
differ markedly iz their ability to inhibit the cytachrome
P450 (CYP) isoenzyme-mediated metzbolism of nevrolepues.
Thus, a pharmacokinetc interaction may have contnbuted o
the experience of EPS in (he patients in the Auoxenne case
series of Coulter and Pillans (1995) who were also receiving
neuroleptics. Many other reporis of the coadmunistrauon of
fAuoxetine with neurcleptics and risperidone. have repored an
apparent poteatiatien of EPS and/or the induction of akathrsia
(Tate. 1989: Bouchard er al.. 1989; Lock er al.. 1990: Bacher &
Rusiin, 1991; Goll &r al., 1991: Stein. [991; Kerai. 1993;
Fitzgerald and Healy. 1995; Daniel er al. 1996; Bauer &1 af.,
1996; Benazz, [994; Brown, 1997).

Paroxetine bhas also demonstrated a chm:ﬂly relevant
interaction with neurcleptiss with poteguauor of EPS
{(Hormngan and Bamhill. 1994; Malek-Abmadi and Allen,
1995 Ozdemir er al. 1996). Fluoxetine, norducxerne and
paroxeune are potent inhibitors of CYP2D6 actvity (Preskom
et al., 1994; Alderman er al., 1934). Sertraline, fuvoxamune
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and calopram have muld potenual to tnhibu CYPID6
Preskorn er af., 1994; Ereschesky. 19966). However. duvox-
amine potently mubis other importani cviochrome P450)
soenzymes. such as CYPIAZL which may also mediate the
metaoglism of néurclepucs (Lape. 1996). For example.

halopendol concentrauons have besn Jdemonstrited o be

approximately doubled by the addinon of fuvoxamine t Danel
er ch. 19540,

Management of SSRI-induced EPS/akathisia

The nsk factors for S5RI-induced EPS are summarized in
Tabie § and treasment strategies found usaful in the manage-
ment of SSRI-induced EPS are summarized in Tabie 6. SS5RI-
induced EPS may increase with dosage increase (Bouchard er
al., 1989: George and Trimble. 19931, improve with dose
reduction (Black and Uhde. 1992 Berk. 1993; George and
Trimble. 1993 Chong. 1995). and usuallv disappear entirely
following discontnuation. However. dyskinesias appear to
benave somewhat differentdy from other EPS. They ofien only
become manifest after many weeks or months of SSRI
administration, do not appear to be dose related and may
also take weeks or months 1o resolve following SSRI
disconunuation. On the other hand. dystoniz and classical
parkinsonian-effects. like akathisia. are oficn manifest within
days of SSRI! initiation or dosage increzse and disappear
rapidty with dosage reducuon or disconunuation of the SSRI.
$SRI-induced dystonia and parkinsoman effects may be more
fixely than dyskinesia to be associated with concorairant
akathisic symptoms or a history of akathisia (Black and Uhde.
1992: Shihabuddan and Rapport. 1994; Hoaken, 1995

EPS assocated with SSRI admimistration also appear to
respone to established pharmacological trearments Jor neuro-
ieptic-nduced EPS, sueh as  anucholinergcs. including
benztropine.  diphennvdramine. and  trihexyphenidyi
{Recoppa ef al.. 1990: Black and Uhde, 1992 George and
Tnmble, 1993; Shihabuddin and Rapport, 1994; Dave. 1994;
Singh er af.. 1995: Jones-Fearing, 1996: Fox er al.. 1997).

Bromocnpiene was noted to help resolve Parkinsonizn side-
effects (Bouchard et al.. 1989). but has aiso besn associated
with increased dyskinetc movements (Dubovsky and Thormas.
1996). Ellison and Stanzani reported four cases of SSRI-
induced nocturnal bruxista. which resoived in three cases with
co-adminisuration of buspirone (5-i0mg nocte), and in the
fourth afier decreasing the dose of SSRIL [1 was postulated that
these cases may have arisen from an SSRI-induced exacsrba-
tion of nocturnal bruxism found oormally in assomauon with
sleep. However, Fitzgerald and Healy (1995) described several
cases of diurnal bruxism in patients ressiving SSRIs, usually in

Table & Risk factors for SSRI-induced exsrapyramudal
ride-efTects

Previous or concomitant anudepaminerpc treatment,
e.g. halopendol

Metociapramude

Previpus brain damage. e.§- $troke

Basal gangisa disease, eg. Parkinson's disezse

Concorumnr wrotonerpe medicauon. €.§. lithuum

Motus/Pfizer Docs

Table & Treatment wraleme: 1ound Neegval ot op
SSRI-induced evtrapy mmdas wde-eriesis

S5R [-dicontunuation dose reducnnn
Antichedinergics. ¢ g, benztropine
Bromoenpiene

Bustpirone

Switeh 1o TCA ¢ g nornprhine

tration. in which buspirone was inettectine These nndin
consistent with those of Michelll et wi 119931 who rop
that antidopamnergic drug exposure vould fesult m Jiurma
bruxism. which responded pourhy 10 nterenions
Substutution with 2 TCA has also been found i =¢ un
effective strziegy for the management of EPS mnduwed =
SSRIs (Shihabuddin and Rappert. 1994, Fitzgerald & Hean,
1995). '

Akathisia may be prevented or avoided i Juention s gnen
1o the risk factors listed in Table 7. The minimum secom.
mended dose of SSR{ in depression should not be sicezded
{e.g. M0mg.day of fAluoxeune and paroxeune. 3itmg Jduy o
sertraline) until a rezsonabie 1nal of these lower Joses hus been
achieved. Agigrion, anxiety, pervousmess Und _restigspns

i ¢ introduction of an SSR[ or &n incrsase i the
dose mav represent the development or the prodromal teajurss
of akathisia, CORCOMULANt SETCIONETEIC MCAICILONS  may
?r-.:di_spo-sm serotonin toxicity in general ¢nc concomutant
antidopaminerpe medications, such s newTOiEPUCS. muy
predispose to akathisiz and EPS. parucdiariy f recentl
inutiated. Following MAOI treatment. SSRIs should nor be
administered for at icast 2 wesks and shouid be inttialeZ 21 low
dose with close climczl moaitonng. Loss of therapeune =ifeo:
after initial response, particulariv if accompanmes by ~ide-
effects of agitation. resticssnes and anxiety. may Se Juz
serotonergic oversumulation and may be managed by Jdose
reduction, possibly after a temporary treatmeant disconunud-
ton, rather than by dosage increase.

Treatment strategies found usetul for SSRI-induczd akath:-
sia are illusirated in Tzbie 8. Akathisia shouid be managed by
discontinpuation of the SSRI. dosage decrease. or if close

Takie 7 | Risk facwors for SSRI-induced akatmsia

History of drug-nduced akathma

Concomitan: neuroieptic therapy (espesially gk potency. recently
miudted or rapd up-uirzuen!

Concomptant serosonerpe medwanon (eapenally resently wianed
or dose increase)

MAOI! discontinuation in previous 4 weeks

High dose S5RI

Undssirable pharmacokineuc profile nEGSR!'

Treatment La reactio ;IF

IarTey \
Svmptoms of agitatzon and restlessness at treatment basehine.

MADQL Monsarmmae axgase inbor,

‘Potennal 1o appreczably nhibit ‘the metapolsm of cancom:tant
neuroicpuc and serotonerc medicanucn. non-linedr prarmacoknetics
such thal dose inereasss produce dispropartionate ingrezses 1o plasma
levels. 2 long-acung acuve metabolile with potenual (or alow
accumuiation and subsiznually wmoreased piasma ievers an elaeriy

compared (o younger individuals,
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S5RIS" EPS AND AKATHISIA

Table 8 Treatmen: stratepes found successful for SSRI-
induces akathisia

Frequent follow.op: supportve ama pyschoeducational
SSRI disconunuaton.dose reduction davided doses X
Switch 1o an S5R[ with less potennal to induce dkathuia
B-blockers ¢.g. propranciol

Benzodiarepines e.§. lorazepem

Anuchelinerges e bipengsa

An T Ly low-dose muaaesTL Oy profhaanE
Buspurone

clinical monitoring is possible. by continuation of the SSRI
with the addition of propranolol. short-term benzodiazepine
treatment or possibly low-dose mianserin. Mild cases may
resolve with continued treatment (Olivera. 1997). However.
symptoms of akathisia have been noted 1o persist for over |
year in patients receiving fuoxetine, suggesting that at least in
soms patients tolerance to this side-s{Tec: may not develop
{Lipinski er af.. 1989). Switching from fluoxetine 10 anocther
SSRI which has less potential to induce akathisia is another
possible strategy (Bauer er afl, 1996). However, 2 suitable
wash-out period. perhaps at least 2 wesks, should be emploved
alter discontnuing ﬂuox:nne (Lane aad Fischler, [995).
tidenressant-ingus iz i revessibie disconti-
tion or dose reducton of the drug [
1991: Hamultoo and 6;]:- 1992; Bertschy and Vandel. 1993
La Porta. 1993; Bangs er ai.. 1994: Coulter 2nd Pillans, 1995;
Hoaken. 1995 [ also ;EP to_respond: o estabhished
pharmacological treatments ior neuroieptic-ind: akathisia
i). p-blockers have been used sucsessfully
it patieats wuh SSRI-induced akathisia (Lipinski er al., 1989;
Rothschild and Locke. 1991; Kles 2and Krouig, 1993: Adler
and Angnst. 1995; Balaassapo er af,, 1996), as have benzodia-
zepines (La Porta, 1993: Settle, 1993; Altsnuier er afl.. 1994:).

Low<iose mianscrur (15og au aight), 2 5-HT gy SHTwm 5

HT,; pre-synaptic 2,-adrenoreceplor antagonist. has also been
shown to be effective in SSRI. ECT and lithium-induced
akathusia (Povurovsky er al.. 1995a—<). Cyproneptadine wns
aiso efTective in 2 case of akathisia induced by the addition of
lithivm  to  fluoxetine ireatment (Muly e af. 1993}
Cyproheptadine has antichoiinerpic properties, but the bene-
ficial effects of cyproheptadine are thought 1w be due to is
marked antiserotomergic activity.

The usafuiness of actichotinergic agents is not zs weil
established in treating akathisia. They have besn demonstrated
1o be effective in neuroleptic-induced akathisia (Adler ¢ af..
1993). However, Braud er af, (1983) found better response lo
anticholinergic drugs when akathisia was accompanied by
drug-induced parkinsonism. In a case of SSRI-induced
akathisia accompanied by dystomia the administration of
anticholinergics relieved dystonia, but not akathisia
[Shihabuddin and Rappor. 1994}, However, antichalinerpcs
have also be=n found to be effective in SSRI-induced akattusia
with (Singh er al.. 1995). and without accompzaying parkia-
sonizn symptoms (Klee and Kronig, 1993; Tan, [996).

The zddition of buspirone has aiso been found 1o be
effective in relieving SSRJ-nducedt akathrna (Ellison and
Sranziani. [993). Buspirone, in addiuon lo paruai agomist
effects ar §-MT,, receplors, interacis witk DA receptors
(Geienberg er ai.. 1991).
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wit
Pharmacodynamic mechanisms

Serotonin-DA interactions

TMM;M_QLM::}._ EPS. which may he

‘heterogenous. is unknown. One possible ﬂplmanon 304

direct effect of the serotonergic svstem. [n addiuon 1o
innervation of secondary motor reas wr the b swch =
the extrapyramdal svsiem (basal gangha), the serotonermic
svsiem zlso innervatss primary motor sreas (Scenbuseh., It)-c-u
innervation 1s heterogenous wath preferential nnenation of |
molor neurons projesung 10 axial rather than distal museu-
lature. n the brainstem. 5-HT neurons denscly innerate the
moator neurons which project to the large muscles of the jaw.
face and neck. but there 1s little innervation oi the extraocular
muscles (Steinbusch. 193[). The distnbution of serotonergic
neurons is associated with structures involved in movements
using grass skeletal muscles and facial muscles rather than
thase involved in fine somatosensory discnmination. A role fur
the serotonergic system in coordinating sensory and automane
functions has besn proposed by Jaccbs and Foral 119913,

[t has also bezn suggested that SSRI-induced EPS may be
caused by serotonergically mediated inhibition of dopaminer-
gic transmission (Melwer er af.. 197%: Bouchard er af., 198%).
DA associated functions in the brain are mediated through
thres distinc: pathways. The doparmunergic system arises {rom
a group of cells in the midbrain. Neurons {rom ihe substanuz
nigra ascend (o the sinarum. via the mgrostatal pathway, and
are igvoived 10 the control of compiex musculer movements
and posture. Reduced DA neurotransmission in this pathway
cause Lhe suffness, tremor and muscular dyssoerdination of
parkinsomstm. A second pathway, the tuberoiniundibular
tract, is associated with the production and reicase of
prolactin. Neurons from the ventral tegmenial arex proses:
i 2 third- pathway, or setof prehways. the mesolimbic [to the
limbic region comprising the caudate. putamen. nucieus
accumbens. septum and substantia inominata {Nauta. |986)]
and mesocortical {to the cortical regon).

The serotonergic neurons also anse from discretz mudbram
nuciel; the dorsal raphé nucleus and the median raphé nucleus

provide the most prominent projeciions. The median raphe

nucieus prosects 1o the limbic regions. Serolonerpe projecuions
from the dorsal raphé project directly o the basal gangiia and
inhibir the finng of the dopaminerpe neurons {facobs and
Armitia. 1992). This inhibition of the DA nturons n the
striatumn and substantiz nigra by serolonin appears Lo be
mediated by 5-HT, receptors (Ugedo er al.. 198%: Muramatsu
et af.. 198E),

The concepr of serotonergic mndulmon of DA funclion s
supparied by in vivo studies in arumal models (Korsgaard er
al., 1985; Dewey et al, 1995). For example. positron emussion
wmography (PET) studies in baboons showed that a 5-HT,
antagonist (altanserin} increased the reiease of endogenous
DA. while cralopram. a SSRI decreased the reicase of
endogenous DA (Dewey er al. 1995). Furthermore, paroxetine
was feported to inducs oral hyperkinesia in the monkey
(Korsgaard er al.. {985) and to weakly porenuate haloperidoi-
induced symptoms of parkinsonism and dystoma. A preciini-
cal study found that chronic Ruoxeunc treammert caysed
decreasss in DA levels in the nuclens gezumbens and stnatum
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in rats of berwezn 60 and 70 percent that peruisted for up to 14
days after fluexcune was disconnnued (Gardier er al.. 1994).

The 1nteraciion of seroomp~and Da-mediated neurowaps-
mussion is extremely compiex and may be influencsd by the
relative zctivity of each svsiem. Some additenal studies have
failed to demonstrate SSRI inhibition of DA tumover and
others have actually demonstrated zugmentauon (for review
see Bezsiey. 1994 Thhomen er al. 1996). [0 is likely that
differeat 3-HT receptor subtvpes. whick oway vary in thew
distjbution within the basal ganglia. may mediate different
etfects on the DA system. For exampie, activaton of 3-HT,
receptors has an apparent inhibitory effect. wherzas 5-HT,
2gorusts appear to increase DA reiease (Blandina er af.. |988).
Furthermore. seroionin also has 2 direct influence on the
cholinergic aod 7-aminobutyric acid (GABA) system. and
some of serotonin’s effects an the DA system may be mediated.
indirectly. through its modulation of the GABA and choliner-
pec systems (Dewey er af. 19932.b). Perhaps it is this
compiexity that expiains the clinical heterogeneny. ie. the
finding that only a small subser of pauents wreated with SSRIs
experience EPS. However, the study of serotonergic modula-
non of DA funcuion has implications for ctologic and
treatment mechanisms in several nevropsychiatnc discase
states. including schizopnrenia. affective disorders and obses-
sive—compulsive disorder. It has besn hypothesized that an
imbalance betwesa serotonin and DA systems occurs in thess
diseasa states, in part on the basis of the greater tnerapeunc
efficacy of treatments thar alter both systems racther than each
system individually (Deursch #¢ af., 1991: Brown and Gersaon.
1923 McDougle ef al. 1992,

The basal ganglia and depression

in the last few vears there have besn major advamcss in the
undesstznding of besal panghia function. There has beerm am
inareasing awareness of both the centrality of psychomortor deficits
1 melancholic-type depesssion and the siriking ciinical paraliels
between meiznchoiia and seriain basai ganglia disorders such as
Parkinson's discase and Hunungtion's chorea (Rogers et al.. 1987:
Parker and Hadzi-Paviovic, 1996). The possibility exisis that
meiancholia may be appropriately viewed as a neuroiopeal
disorder in us own right and that the mechanizms leading 10 the
motor, cogniuve and mood changes in ceruin neuroiogiczl
disordery may also be igvoived in creating smifar. alberr
charactenstically individual. combinations of such features in
meiancholia {Austn and Miwchell, 1996). Cummings (1992)
proposed that the motor manifestations (affecting posture, gait
and speech) of depression were similar to those in Parkinson's
disease, where such features appedr (0 be mediated by the basal
gangiia (posture. gait and specch) and the right fronwi cortex
(speech). The ciinicai presentation of melancholia has much in
common with the “subcorneal dementia” prescataion that often
characterizes disorders affecting the basal ganglia such as
Parkinson's disease and Huntington's chorea. which are char-
acterized by slowed mentation and movement. apathy, depresuion
and reduced ability o manjpulate acquired knowiedge in the
absence of so=alled cortrmi deficits suck as apraxia, zgnosia and
dysphasia fAlbert e al., 1974). [n addilion to subcarucal deficits.
sigmfcant ‘fronnl’ executive defiqts are also noted in these
disorders.
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Recent esumates suggest that approximatels =311 per
of Parkinson’s disease pauents expenence depression Juna
the course of the disordes (Cummngs. 19921 Resent -ludic
emploving a number of diverse methods have ndicated 1nat
the prefrontal ¢cortex and basal gzangha mas be impartant
depression. parucuizrly in elderly pauents. Studies ustng MRI
have revealed an ncrease in lesions of the basal a_:un:zhu n
eiderly depressed pauents [CofTew er wh, 19903 306 10 depresiad

"patients in both elderiy und non-eiderly age yroups. An eweess

of hypenntensiues has been observed 10 the basal wingna-
thalamocortical cireunt fibres tKnshnan er ol 19%%, Hickie o
al.. 1995; Salloway er of.. 19961 Decreased soiume of the
putamental and caudate nuclei has been obsered 1n Jepressed
patients (Krishnan er al.. [992). PET scanming hay shown
significanily decreased glucose metabobism in the busai ganela
of pauents with depression (Buchsbaum er of.. 1956, Baxier of
al.. 1989). Also. stroke wictums 1n whom the csudate aucieus »
alfected appear 1o have a higher frequency of major depres<on
than those with strokes affecung other areas (Starkste:mn er uf.
1987. Mendez ¢r af.. 1989).

Although the basat ganglia were previously thought 10 be
involved only in the modulation of movemeni it has besn
proposed that several parallel neural networks angnate n the
prefroneal cortex and pass through the basal ganglia. und that
some of thess netwarks may be involved in moed or cogriue
function and others in movement. Mood disordess could resuit
from dysfunction of one such nerwerk. for exampie a limbic
loop” linking the ventral stnztal pucievs of the basal gangiia to
medial prefrontal conical structures. whertas cogtive Jdys-
function could result from impairment of 3 “prefrontal ioop’
linking the czudate nucieus with lateral prefrontal struciures
{Alexander er ai.. 1986}, This hypothesis may expiain the iack
of cormelation between metor disabilily ang cognitive umputr-
ment in patients with Parkinson’s disease (Coaper er ai.. 19911,
Cogoitive defics in Parkinson's disease tend to be associated
with concurreal depression (Starksien er af.. 1989) and this
correlation of cognitive deficits and depression severnity has
also be=n reported in endogenously depressed patients rAusun
er al., 1992b), and pauents with late-tife-anset major depres-
sion {Salloway er al., |996).

It is clear that depression frequently occurs in parients with
disorders affecting the basal gangiia such as Parkinson’s
disease, that the bradykinesia of melanchoita is indisunguish-
abie fromy that seen 1t Parkinson’s disease. and that 3 distinct
subcortical pattern of cognitive deficits is common te both
disorders. Both functional and structural disruption of the
reievant braiz regioes or neural networks may be responsible
for varatioz in the clinical presemiation of metanchobia.
Recurren: episodes of melanchalie depression with full
recovery between episodes may reflect intermittent penods of
abnormal function in geneucally vulnerabie individuals. in
contras. treztment remstance or lack of full recovery often
scen in patients with predominandy late onset melanchoiia
may be explained by structural. and thus potentiafly irrever-
sible, disruption in these functional netweorks. The resznt MRI
studies of elderly depressad subjects dentifving gesp whie
maruer and subcorucal grey matter hypenmensitics would
suppon the possibility of such structural lesions. Where the
lesions themszives are of osuffictent severny 1o lead to
symptoms. the addition of 2 stressor such 35 1 neguine hife
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SSRIS' EPS AND AKATHISIA

event might be required for depression ro oceur (Knshnan.
1993b).

Srucies of the prevaience of extrapyramudal signs m
neuroleptic-naive. first episode schizoprenic pauents indicate
that extrapyramidal signs arc present in approximarety 20
percent (Caligiun er af., 1993; Chatterjee o7 af.. 1995 Gupta er
al.. 1995). suggesung the involvement of basal gangiia
pathology i the schizophrenic process. The mvotvement of
basal ganglia pathology in depression indicates that depressed
pauecats may alsc be more vulnerzbie than non<dcpressed
subjects to extrapyramidal reactions. Reduction of dapami-
nergic transmission induced by SSRIs could account for acute
EPS and zkathisia. while chronic decreases in dopaminergic
trapsrussion could result in hypersensitivity of post-synaptic
DA receptors, which is postulated to be involved in tardive
dyskinesia (Fishbain er al, 1992). Conssient with this
possibility. chronic treatment with fluoxetne has been
demonstraled to up-regulate Dy and D. receprors in meso-
limbic terminals (Hammer er al.. 1953).

Is akathisin a serotonin syndrome?
‘Dopamune-acstyichoiine imbalance was first coaceptualized
as the underlying pathophysioiogy of akathisia. This was due
lo the fact that akathisia is commonly induced by DA
antagonists aond is associated with idiopathic Parkinson’s
discase. However. parkirsomtsm and dysionia are characier-
isuc side-effects of neurcieptics and although they usually
accompany oeurdlspuc-ipduced akathisia, they are usually
absent in anugepressant-inducsd akathisia. The exact patho-
phyvsiology of akathisia is far from clear, and whether 1t shouid
or should not be coasidered an EPS 15 still 20 unsoived issue
(Casey, 1994).

The aigrosinatal system is the largest proiection of DA
neurcnes to the forebraie anc ¢nfancsd scrotomergic neurs-
transimussion occasionally produces EPS via anm ichibitien of
DA neurotransmission in this pathway., However, there is 2
second. smaller projection of DA neurons to the forebrain in
the mesocorucoiimbic system. [t is through enhanced,
serotonin tand,or NA) mediated inhibition of the DA
neurones of this system that SSRI-inducsc akattusia is thought
10 be mediated (Lipinsid er al_ 1989). [t mas bern suggested
[Marsdan and Jenomer. 1980), thai the mesccorticolimbic
DArgic pathway is involved iz the pathophysioiogy brcause
this pathway has been shown in animal models to be
responsible for an inhibitory effect on motor activity.
Bilateral lesions of the ventral legmental arex which conrzing
the DA neuron c=il bodies of this pathway, =an incuce a
behavioral equivalent of akathisia in raws characterized by
permanent locomotor hyperactvity and a reduction in
atteation span (Tassin e al. 1978). Scrotonergc and
noradregergic input on the veatral iegmentai arcz may have
an inhibitory effect on DA neurotransmussion and hence lead
to hypofuacticn of the mesocorticolimbic pathway (Lipinski er
al.. 1989). This model explains antidepressant-induced akathi-
sia and pesilive treatment response to 5-MT, antagonists and
f-adrenergic  antagonusis  (Povurovsiy er al. 19954
Baldassano ez a/.. 1996). Thus hypothests fits with the resulis
of preciirucal studies which have shown that high dose
propranoiol 1acrezses DA peurctransmission 1o the mesecor-
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ucelimbic pathway but not in the mgrostnatal patnwas
(Wiesel, 1976; Fuxe e al., 1976),

Serotoneregic drags may have differcnuzl effects un the DA
neurons of the mgrosinatal and mesocortucolimpic svstems 1t
different doses. For cxample. Goldstern er ol (198~ 5t
demonstrated that a1 low doses 5-HT. receptor antagonmsis
tncreased Anng rates of DA neurons in the mesocorucolimatc
systerz But not in the nigrosznaral systen. wieress i1 hmgher
doses. these agents increase fining rates of DA, neurons n botk
svsierms, The differing and dose-dependens effects of 3-HT.
receptor anzgomsts on DA neurons of the two main D4
projection systems fmay be the reason that SSR[-induced
akathusia is only rarely accompanied by parkinsonian symp-
toms. That is. the doses of fluoxetine and the SSRIS used in
clinical pracuce may be sufficient 1o enhance seroctomin-
ticolmbic system (rarely to produce akathisiz_but more

sige-eriec ALAUOR. ACrvOUsness.
ARt not sulbcienl (o mnibu

neurotransoussion m IETOSinatal  sysiem except n

suscepuble individuals.
SSET-mduced Zkathisia may represent a form of serotoner-

gc overstimulztion or serotonain toxicly fCam. 1992) The
seroto yoarome 15 alse thought 10 anse from "acute
serotonergic overstimulation when SSR[s or other serotoner-
git medication. are administered in combinaiion with other
medications acting via serotomerpe mechanisms. This sexdio-
nin toxicity syndrome includes changes in meatal status and
behavior, neuromuscular system changss and 2utpnomic

instability (Lane and Baldwin, 1997). Agitation. restlessncss
and insomnia arzr_commoaly seen in gases of the serotonin

syndrome and may be early prodromal signs ol the svndrome
(Bodner ef o, 1995). Lremor Dyperrernie e
aiso invaniably present Jaw jericing and dvstona {Novesks e

_ai_, 1989; Feighner er af.. 1990; Muly er ai.. [993: Lacpin and

Auchiocloss, 1994), dyskinesiz (Sovmer and Woife, 1988;
Lappin and Auchincioss. 1994; Bodner e: al.. 1995). and
akathisia (Muly er al.. 1993} have aise besn rzperted. Some
cases in which EPS have been deseribed [ollowing SSRI
adrunistration may be part of, or @ mild form of, 2 serotonin
syndrome (Dursun et af., 1993 Dursun er al. 1995). [n a
suggested revision of the Stermbach eriteria (Sternbach, 19911
{for.the diagnosis of the serotonun Syndiome, Racomski. er of.
(1995 inciuded akatsiz, oculogyrre crisis and choreiform
movements as additional clinical features of the syndrome.
The co-administration of serotonergic medicauons often
leads to an increase in side-effecu of insomnia. agmtation.
netvousness. manic reaction. etc. in addition to rarely inducing
akattusia (Hopwood. er al.. 1993). In ao open study 50 patents
with refractory depression receiving 20 mg day of luoxeune or
parcxetine were co-adimunistered increasing doses of moclobe-
rude to0 2 maximmith of 600 mg/day. The $0 pztrems recerving
SSRIs, co-administered moclobemide, reported numerous
matment-emmergent  adverse  evenis,  including wnsomma
(64%), diznness and ataxia (30%), myoclonic jeris {14%%),
confusion (12%). diaphoresis {12%), akathisia ([0%) and one
patient expericaced the serotonin syndrome {Hawiey e af.
1996). Co-admunustrauon of lithiuvm and SSRIs has besn
reported to produce 2kathisia (Muly er af.. 1993 Opier. 1994).
io addivon, a sigruficantly higher inodence of adverse
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experiences such i anxety. insomaia and Nervousness were
reporied when pauents who had disconunued Huoxeune
U IEIT Were Inmreciasety muzied .06 paroxctine (reximent
compared (o patienis initiated on paroxetune teeatment after 3
placebo wash-out period of 2 wesis i Lane and Fischler. 1995).

The increased incidence of adversz events in the immediate -

switch group is indicative of cnhanced serotonergic activity in
thus group due (0 the adonosTation of paroxetps Lo pITEAS
with significant levels of arculaung fucxetine and noruox-
eupe. The onset of a serotonun syndrome and mandibular
dystomia was rcported in 2 pauent initizted on paroxetine
120 mg day] alter disconunuing fluoxetine 120 mg. day} 2 days
earfier (Mills. 1995). In one case of akatfusia after a few days
of sertraline (50mg.day) administration, fluoxetine (20 mg;
day) had bess discontinued prior to the initiation of seriraline
{La Porta, 1993

The greates: potential for 2 serotonin <yndrome appears n
exist when z potent serotopin reuptake inhibitor is co-
admunistered with 2 MAOQ! (Lane and Baldwin. 1997). Some
of the reported cases of fluoxetine-inducsd akathisia ocsurred
after a comparatively brief penod of withdrawa! from MAQIs
{Teicher er af.. 1990). [t has bezn proposed that previous
MAOI yeatment may predispose patients 1o the deveiopment
of serotonin ioxicity {Berkley, [990: Brewerton, 1991). The
runimum MAO! wash-our penod recommended before
begtaning an SSRI is currently 2 weeks, however. persisting
MA.Q! inhibition may be pharmacslogically demonsirabie for
at least 4 weexks after cessanon of treaement (lnsef er af.. 1982).

The overiar petwesn symploms of the sercionin syndrom
{Sterabach. 1991). akathisia (Sacadev, 1995) and the neuro-
ieptiz mahean' sxndromc (Leveason., 1985). mean that they they
arz likely to share sumilar underivicg pathopaysiolo
respond to similas reatments. [ Gey may represent a spectrum
of agversa effecis that ocout when therz is an alteration in the
balames berwesn serotonin and DA in the ONS: symproms of
the neuroiepric malignant syndrome occurting in association
with antdopamunergic agents. symptoms of the serotomn
syndrome ocurfing in associauor with antiserotanerpc
‘agsnts and symptoms of akathisiz occuming with both types

of agenis. In_many cases symploms will {ulfill the accepted

definitions for two or ail thres of these disorders.

Possible SSRI differences

Whilst serotonin reuptake inhibitien is the most striking
charactersuc of all the five widely markeied SSRIs. other
receptor and reuptake activity may explain the more subte
differences berwezn the five compounds { Hale, 1996), Amongst
the SSRIs. differences in efficacy are smerging in subgroups of
depressed panents. such as patients with psychomolor agita-
tion and meiancholic depression. As previous discuzaor o this
review has demonstrated. these patients may have similar

underlying pathophysiology to that underlying SSRI-induced .

EPS and akathisia  [n addition. the pharmacokinetics of the
SSRIs vary rmarkedly amongst the group. This means that the
ability of an SSRI 1o deliver a prediciabie effect site
concentration will also vary wideiv withim the group. |

The reianve potennal for the differemt SSRIs te cause
ceriun exifapyramiaal effecus may vary, The UK Commuttes
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on Safety of Medicines (CSM_ 1993 Choo. 1993 rae —u:—--uc
has warned that orofacial dvsionia was being reouoert e
frequemtly with paroxerne than w LN In o
cases. the reactions occurred after several dass o treatment
and were self-limiting. A compansan of the Post-marhenny
safety profiles of SSRIs using spontancous adverse Jrug
reacion (ADR) report data from the Adverse Druy
Reacnon On-Line lnformavon Tracking (ADRGITS Latabuse
again revealed that aeurclopical ADRs 1wueh g dysoma aadg
lremor) were more COMMOR With puroxetne und pyychiaine
ADRs tsuch as agtavon. dggresuon. <wedd) deation were
more common with Quosetine [Price, Walker and Wood, fyvh,

Furthermore. the Drug Safety Research Lni 1DSRU ) s ihe

UK conducted a preseniplion-event Momienng comparien of
fluvoxamne. fluoxeune. sertraline and purcveune m ap
cbservational cohort swdy (wuh greaeer thun [0 panients
in each SSRI cohort) tMacKay ot of  I971 Tremor wa,
reported significantly more ofien in the first month ier
starting therapy with paroxeunc or Huvetamine. than wih

sertraline or fiuoxeuns. -

SSRIs: seroconin vs DA and NA
Toe SSRIs differ in thewr selecuvity for monoamine reupiake
mechanisms. Paroxetine is the most selestive lor serotonin vs
DA reuprake innibition ( Bolden-Watsan and Riche!san. 199 3:
Hyusel. 1995 Tabie 9). Sertraline 1s an wnhibitor of DA uptake
i virro with an ICy of 48 am (Hyuet, 19931 No other SSRI
shows 3 simijar profiie: Fluoxetine and paroxenine dre 1he next
mast potent DA reupraks inhibitors with 1C.s af 5000 and
5100 nm respectvely, Sertraline bas besn demonstrates 1o have
one-third the i wire potency for DA reuptuke 45 O-
amphetamine (Bolden-Warson and Richeison. 1993

Zubenkn et af [1987) suggestec (22! 1he mcfhamsm of
afudepressamt-induced zkathista was v mexns of ephanesd
neurnuzns'mssxon through -arlr-ﬂuc-mors. 1s_hyvpothesis
war 1[50 acvanced by Pohl e al. (1988} 1o sccount for
anliGEpressani-nauced 1|t:='1nes;| prmskl el ul. 11989
cxtended this Aypothesis bv 3 which
powerlully ennancsd noradrenerpic and Or 5¢rOtonCiEIC neu-
ctransmission could potentially
jitteriness syndrome by the same net e‘T =i the anhshuion of

DA newrouansmission 18 ths mesocorucelimonc pataway.

Tabbe 9  ElTect of antidepressants on the uptake of hiogenic smines we
wire {Hyrel, 19931

S-Hydroxy- = Noradrenatine  Dopamine
Drug typlamine untake upldke
Citalapram L& 6100 ENTET)
Senraline 0.19 &0 E)
Paroretne 0.29 3 iy
Fluvoxamune 11 620 ERT]
Filuoxeune 6.8 170 i)
Clomipramune 1.5 21 PR
Amitnptyline 9 23 IR
Imipramne 15 1= 171HK)
Nonnpryhne 370 14 i1y
Desiorarmune 200 nil EITLT
Lolepramne $00 ey 30

IC o vaiues. NM: lower vaiues indicatc Mgher polency
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Fluoxetune 1s the least sclective amongst the SSRIs for the
reuptake inhibiven of serotonmn relative 1o NA (Hyttel 1993
Boiden-Waisor and Richelson. 1993).This lack af selecuvity
of fluexeunes may result o effects on NA reuptake in addition
1o serotonifi, When inHibition of NA uptake by Auoxeuns and
desipramine was compared using rat cerebral cortex (Harms.
1983; Hughs and Stanford. 1995), it was observed that there
was little differencs in the potesces of these two compounds.
However, this fack ol seiecuvity may bea speczél feajure of the
cerebral cortex. because comparisons of the effecis of
fluoxetine and destprarmuine on NA uptake in the hippocampus
{Bolden-Watson and Richelson, 1993) and hypothalamus (Koe
er af.. 1983: Thomas er al., 1987), produee differences in the X,
and IC values in the order of 100—00-(old. o

Jordan er al (1994) utilized in vive microdialysis to
simultaneously measure serotonit. norepinephrine. and DA
in the medial prefrontal cortex of ram receiving imipramine.
fluoxetine and fluvoxamine. They found that imipramine and
fAuoxetine both increased norepincphrine and DA releass,
while fluvoxamine produced very minimal effects on these 1wo
reurotransmitiers. Therefore. compared with fluoxetine and
imipramine, fluvoxamine had 2 more selective neurochemical
-profile in vive. The effects of fiuoxetine on extracsllular
monoamines have been shown (o vary over lime: acute
administration of fAuoxetine elevated DA and serotanin
concenirations in the rat prefrontal cortex but only serotonin
remained elevated after chronic administraton (Tapda e al.,
1996). Chronic wreatment with sertraline increased NA ievels in
rat prefrontal cortex (Nutt er al.. 1997). Citalopram inereased
NA effiux in the venttal tegmental area at 2 concentration 100-
foid higher thae that required to increzse serotomin effiux
{Chen and Reith, 1994). The administration of citalopram has
been shown to decrease extracsiluiar DA concentrations in the
striatum { Dewey er al.. £995). The reasons for these effects on
extracelivlar NA and DA concemtrazuions zre unresofved.
Het=rorecepiors {e.g. S-HT reczptors on NA neurpne nerve
lerminals) are 2 possibility bur direct effects on NA and DA
reuptake cinnot be ruled out.

SSRIs: sigme binding sites

The SSRIs differ in their affimry For the o-binding site in the
Bran. Sertraline and fuvoxamine have high. fluoxetine and
citalopram have moderate and paroxetne has low affinity for
a,-binding sites (Tulloch er &/, 1995, Narita er al. 1996:
Sanchez and Meier, 1997},

The precise role of the e-binding site in brain functioning is
unciear. It is known that s-binding sites have a high deasity in
many brain regions that control movement (Grundlack er af..
1986 review). Experimental studies have demonstrated that o.-
ligands dose dependently ighibit the fining of rubral neurons
tMatsumoto and Walker. 1992\ Fahexty et al (1997) studied
the effects “of single injecuons of the $SRIs sertraline,
paroxetine. citalopfam. fluozetine and Auvoxamine into the
red pucleus of the rar and compared the resuling motor
disturbances with those elicited by known c-iigands. The
known g-ligands predictably caused an acute dystonic reaction
and torticollis lasung for 3 min following the imection. OF the
SSRls imvesugated. fuvoxamine -and fhuoxeune induced
moderate dystonia. suggesung that they may produce some
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of their dystomic effects by acung at T-hinding wies Ia
dddinon. chronic weatment with Ruvoxanune. in conras w
paroxeime. seTrahine and cuwalopram has besn shown (o
augment a-ligand-induced dystomia m rais 1C. 1 Fohern
A. ). Harkin and B. E. Leonard. unpublished. :

Acuvity at o-brading sites may also modulate DA funciron
within the bran ( Bastanetto, er wf.. 19951 This modelacon of
DA fupctioe may be due to wueszciion with Vemethsj-p-
asparnate (NMDARivpe receptors. which are known 1o .pmy
an important role in the migrostnatal system lvengur o ui.
19904, A recent study has suggesied a porentiating effect of # -
figands on NMDA recepror-mediated glutaminergie neuro.
transmission (Mautice er af.. 1994}

SSRIs: 5-HTy receptors
Fluoxetine hzs affinity for the SHT . receptor us suweested i
some in vitro and iz vive studies (Wong, ef ol 1991, Jenck o
af.. 1993: Wood er al. 1993: Tulloch er al.. 1995; Pahimaki er
al.. 1996). As discussed in this review, 5-HT. receptor
antagonists have demonstraied their unlity 1o the munagement
of SSRI-induced akarthisia. [f Auoxetine was 2 weak 3-HT,.
receptor agonist. this actvity might augment the poteaual for
Auoxetime to cause side-effects of agitation and. or akathisia,
Drugs interacting with 5-HT,c receptors. such as the parual
serotonin agonist m-chlorophenyipiperazine. the actuve meia-
balite of nrefazodome and trazodone. have be=n shown o
produce sympioms of anxiery, derealizanon, sumulation and
impaired cognition (Murphy er al.. 1939

SSRIs: CYP2D4

Given the frequent recommendation for long-term anndepres-
sant therapy, an area requiring further study is the potennal
long-term health conseguences of substanuaily alienng ¢vie-
chrome P450 enzyme functon (Preskorn and Magnus, 1994)
There is 2 suggested association berwesn geneucally deficient
CYP2D6 (uncuon and the development of Parkinson's disease
tBarbeau er al. 1985). which has found some support in
epidemiological studies (Smuth er ol 19921 Geneucally
deficient CYP2D4 functions have bezn shown to be rwice a3
common in patiesis with Parkinson's disease as in age-
matched coatrols (Armstrong er af.. [99% Smith er ul.
1992). Steiger er al (1992) also found a statistically significant
higher modemes of CYP2D6 deficiency m pauents with
Parkinson’s disease vs controls ¢p<0.01). However.these
findings have pot bezn confirmed by all invesugzions in the
field (Gudjonssoa er al.. 1990).

The potential link between deficient CYP2D6 acuvity and
the pathogenesis of Parkinson’s disease has bezn highlighted
by the enviroamenrzl neurotoxin. MPTP (\V-methyil-=-phenyl-
1,2.3.6-tetrahydropyridine). which induces a form of parkin-
sonism clinically indtstmgurshable from the comomon forms of
the disease. MPTP is selecuvely toxic 1o doparmunergic cells
the substantia nigra znd is metabolized by CYP2D6 (Fonne-
Pfister er al.. 1987). )

[t has also been suggested that CYP2D6 may be funcuonally
related to the DA transporter { Nisnik er af.. [990; Tyndale ot
al.. 1995 Allard er &f.. 1994}, and that deficien: CYP2IDé&
activity may compromise DA neurcnal response to neurc-
transmitiers. CYP2DE acuvity status may be 3 usetul marker
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of dopamunergic function. independent of us role in metabo-
tizng drugs. For exampie. EPS and akathisia have been found
in poor metabolizers of CYPZD6 substrales 1o a degres not
accounted for by. comparatively modest elevalons 1 the
plasma levels of their anudopamunerg:c medicauon tBrosen.
1990:; Llerena et al.
side-efTeczs suckh as EPS, tardive dyskinesia and sedation have
been shown te have a higher madenze 1z CYP2D$6 poor
metaboiizers (Pollock. 1993: Armstroag er al. 1997
Andreasson er al. 1997). Significant correlation has besn
described between the degres of impairment of CYPIDé&
activity and the seventy of tardive dyskinesia dunng long-term
neuroleptic treatment (Arthur er af., 1995). In most reports of
S3RI-induced EPS the CYP2D6 activity status af the patieat
has not been derermuned. However, a choreiform syndrome
has been rsported in a 7dycar-old woman with deficient
CYP2D6 activity who was receiving tiuoxerine {20 mg, day) for
the treatment of maior depression (Marchioni ef af.. 1996).

SSRIs: agitation, melancholia and serotonin
overstimulation

Thes e ce of symproms of akathisia could be misiaken
for 2 worsening of depression. especiaily the conversion of
non-agitated depression to an agiated fo Furthsrmors,
fEyCLomotor agitalion present prior to anudepressant therapy
may be a risk factor for SSRI-inducsd akarhistz (Adler and
Angrist, 1995). Lipinski and colieagues (1989} speculated that
agitated depression and fluoxstine [SSRIJ-induced akathusia
might share the same pathopnysiciogy. Swest e al. (1993}
found subjective akathisia type symptorms to be common
amongst geriatric patenls presenting with major depression.
Subjective improvements in dysphora have usualiy been noted
in panears sucs=ssiuily trezted for aicatiusia (Povurovsky e al..
1995¢).

It has been suggested that fluoxetins is not an approprate
choice of antidepressant for depressed parients with agtauon
or restiessness (Maany and Dhopesh. 1990). However. the
distincuen has besn made in reference to fluoxenns betwesn
agrtation and restlessness appearing duning treatmeat and the
efTects of fuoxetine on depressed pauents anxious or agitared
prior to the inttiation of treatinent {Toiiefson er al.. 1995). The
results of the amalysis of the pauent subgroup with basciine
psychomotor agtation im a 6-week double-biind swdy
comparing setiraline and fluoxetine in 284 out-patienis with
major depression indicate that this may not be a valid
distincuon (Bisserbe er af.. 1996). Fluoxetine demonstrated
significantly less efficacy in depressive and anxiety symptoms
in the subgroup of patients with psychomotor agitation
compared to the sertraline-trextment group. Eymhemmors.

RAlients with gsvchomgg; agirarion al basefine demonstrated
a higher incxdence of premature treaoment gg;gnununon or

side-efTfects of agtation. anxiety and manic moa in_the
fluoxetine group (6.5%) relative to the ser: (*] *

Furthermore. in a &-month double-blind study comparmg
sertraline and fluoxetine in the treatment of 136 depressed out-
patients. 2 significant difference in favour of seriraline was
observed on the Hamuiton Depression Scale item 9—
psvchomorter agitation at study endpoint (Sechier and Troy.
1997). [0 addition. Small er al. (1995) re-examuped dara from a

Motus/Pfizer Docs

1992}, In addinon. neurolepuc-inducsd

R M Laxg
doubie-blind. placebo controlled studs 1 ™1 elderty 1 » =
tears) OUL-PRUERLS with major depression n 4
regressiont mode! for powenual predictors o qresemen
response. This analysis indicated that the absence of m:uz.n -n
predicted response ta Auoxetine tFig. (). In 4 fineur regravaen
analysis of this data by the author 1o ussess the trend for
response 10 decraise Witk INCITANNE 4210AUON It wis ~emneint
for flueseuns 1p<0.01). but not for piaceo 1< =%,

Pindolol. a f-adrenerzic und 3-HT., recspror antagonn:,
has beent reported to improve the response fates to SSRI. i
open studies (Artigas ef al. 1994 Blier and Bergeron. i,
and to Auoxeunc 3nd paroxetine in placebo-controlled studics
tPerez cer af.. 1999: Tome ei al.. 1997 The mechanism 1a
thought to relate to antagonism of 5HT . receptors
However. is it possible that the f-adrenuceplor intiyemu
acuvity of pindoiol by decrsasing Amtauon. wm . wrmiar
mannet 1o the amelioraton of symptoms of agitaton
akathisia by p-adrenoceplor antagomsts. may  aitow he
antidepressant effects of SSRIs. such as fuoxeune, o hevome
manifest.

{n the study of Heiiigenstein et ol 119931 duoseuns
demonstrated significant efficacy vs placebo i the subgroup
of depressed out-patients with melancholia. However, duax.
etine was significantly less effectve than venlafaxine and
nortryptyline in studies of hospitalized depressec pauents with
melancholia (DeClerc 2t af.. 1994; Roose er of., 1994,
Sertraline has shown comparable efficacy o amutnptyline
and clomipramine and superior efficacy to muunsenn sad
fiuoxetine in outpatients with endogenous or melunchoii
depression (Reimberr ef al.. 1990: Malt. 1995 Bisserde or vl
1996; Latimer er i, 1996; Lepine et al. 1997). Ciwsivprzam
demonstrated significantly less efficacy reiative 1o viomipra.
mine in hospitaiized patients with endogznous Jzpression
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{DUAG. 1986 2nd paroxeune was significanty less effecuve
than irupramine. clomipramine and sertrziine m hospitalized
patients (DUAG. 1990; Lausitzen e al.. 1996; Zanardi er af..
1996].

The preduc: insert_for uoxeune describes “dnaiery. aer-
vousness. and insomnia’ in [0 to 15 percent of treated panents.
leading to drug discontinuation 1w 5 percent (Medical
Economics Data. [995). In placebo<onsrolled studies. Ruox-
eunc has becn associated with signifrcantly more side-effects
such as insomma. agreation and anxfety (Small er of.. 1995). In
a prospective naturalistic study of fuoxetine in 248 general
psychiatric out-patients the most common events leading to
withdrawal of weatment were anxery.agitation (4%). head-
ache (2%):-insomnia {2%) and aggression (1%) (Mortimore
and Blacker. 1996). Mild or subthreshold kathisia_may
agcount for these side-effects of Auoxgting. Far exampic "the

S N o . N

inger_sense of rest of

%akarhisia might be deseribed bv the patjent or the cligigian gs
anxery or agitauon. Thus, these side-efTects may be the milder
and more common manifestations of 2 spectrum of beha-
vioural toxieiry at the end of which is overt akzthisia.
Comparative clinicai studies have shown that sertraline
may be associated with fewer of these types of side—cffects’
than fAuoxetne (Agugha e al.. 1993 vag Moffaen er af.
1995,  Bisscrbe, er af, 1996). Moreover. in 2 study of
patients discontinuing fluoxetine for side-effects of mainly
headache. insomnia. agtation and anxiety who were them
trezted with sertralige 2ft— 2 switable wash-our peniod.
seruraiine therapy was well tolerated (Brown and Harrison,
1995). In the aferementioned §-week double-blind cormpara-
tive study of sertraline and paroxetine in 46 hospitalized
depressed patients with psychotic features. the dropout rate
in the paroxetine group was substantial (41%) for side
effezs of anxiety, agitation and insomnia {Zznardi er ai.
1996). However, side-cffects of agitation. anxiety, insomma
and manic resclion appear to be dose-related (Fabre ef .
1995). The few comparisons berween SSRIs to datz have
used differen: dosingstitration regimeas and have been
conducted in varying patien: populations. Thus. the relative
potenuial of each SSRI to inducs thess =fTects requires more

2

Serowonergic overstimulanuon and akathisia mIy he more
Likely dos:; of S5RIs are higher than optimum. Serotoner g
_c;vcrsnmulahon may be especially disabling i¥ doves gre v
In fTsponse 10 un 3pparent return or WOrSEnINg i depressie
Symproms, Numerous reports decument relapse of deoressine
svmptomartoiogy after imitial response 1o SSRIs Fichtner ¢
al.. 1991 Cain. 1992, Rapport and Calabrese. 1991, Goldberg
et al 1995;. Thess panents often furher decompensaten 4k
dosage increases, and improved markedly when SSRI way
discontinued. [1 has besn suggested that the re-Cmergence af
depressive symptoms. paruculatly unuety. Jaitanen  any
dysphoria after nitial good response may be the resulr of
serotonergic overstimulauon (Bouchard. er of.. 19%y: Lipansic
ei al - 1989: Sternbach. 1991}, and that-this.muv vecur i the
absence of typical SSRI side-effects (Casn. 19921,

Uanlike the TCAs. in which the opumum dose sppears cluse
to maximum tolerated doses. the $5RIs have a relative isck o
side-cfTects that could place their opumum doses well heigu
doses at which side-effects are seen. It has bern demonatrared
in 6-week fixed dose studies that deses higher than 20 my Jus
of fuoxetine or paroxeting and 50mgday of sertraline Jre
usually ne more effective tn the treatment of major depression
(Wernicke er al.. 1987; Dunner and Dunbar. 992 Fubre er of.
1995). However, the much tonger hall-life of Buoxetine meuns
thal the use of higher-than-neczssary dosages may be almost
inevitabie. [t takes 6-8 wesks for fluoxetne and norifvoxenne
10 approach steady-staie piasma levels (Preskom er of.. 1991
Newhouse et ai.. 1996}, {mprovemients dunng the nmuat 6
weeks on a fixed-dose of fluoxetine may occur before steady-
state plasma ievels have besn achieved.

Thus. 20mg;day of fuoxeune as a starting dos2 may result
in a relauveiv higher proportion of pauenis teventuzily g
receiving higher-thag-nesessary plasma levels (0 achueve or
maintain aaticepressan: responss compared 10 other SSRUs.
The insidious rise ify ptasma levels durme the infal 65 weeks
of treatment with a fixed dose of Auoxetine means that
treatment emnergent side éffects and toxicity can develop late in
trezimegnt.  Furthermore, the simuanty of such evenrs (o
symptomns of depression can make propet assessments of
causauon Lifficult and clinic:ans and patents may be tempred

systamanc evaiuation. to  escaiate cosages resulung in  turther serotonergic
Table 10 Pharmacokineuc proties of SSRIs.(Lane, 1996t}
Feature Ciralopram Fluoseune Fluvosirune Paroxeune Sertratine
Elirucauon balftlife 33k in non-eldery 1= days acute: 15h 2l h ac low dose 26h
4—6 days chronic: in non-ciderly
&~16 days for
norflucxetine
Steadv-state levels 7=14 days in 8 weeks 7 days 7 dayy al low dose 7 davs
including active non-elderly
meabolite e
Clinically relevant No Yes . No No No
SSRI activiey of {norflucceune)
metabolite
Dose tncrease produce No Yo Yes Yes No
disproparuchnate
nertase 1n plasma
leveit
Hall-iife markedly Yes Unknown No Yes No

InCTeANeT 1 elderty
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oversumulation zkathisia {Lavin er al., 19931 Thus, the
different pharmacokinetic profiles of the SSRIs including
tength of half-life. ttme to achieve steady-state. proporuonality
of increases wn plasma levels to dose increases and the presence
ar absence of conuinuing accumulation of a long-acting active
metabolitet may be an addinonal cominbuung factor 1o
possible variation in the porennal to cause akatiusia amongst
the S3RIs 1see Lane. 19960 for review: Table 10

Conclusions

Report in the literature suggest that SSRI administration may
rarely be associated wath extrapyramudal reactions. Most likely
SS5RIs influence DA neuron firing in the substanua nigra
through their effects on serotonin input into this aucleus. A
direc: effec: of serotonin via the innervation by scrotonergic
neurons of primary motor areas, is a possible alternative
explanation. especially for dystonic reactions. The rarity of
these evenrs suggests thal the contribution of an additional
factor, namely biolomeal vanancs betweer individuals, may be
considerzble.  Predisposing factors such as  comorbid
Parkinson's disease or concomitarm znndopaminergic therapy
may increase the likelihood of extrapyramidal reactions or an
exacsrbation of pre-cxisting problems. However, this shouid
not preciude the use of SSRIs in depression associated with
Parkinson’s disease and:or depression and negative symrpoms
in schwzophrenia. where ther porennally significant roie
requires further investigaticn.

Pharmacodynamuc mechansms have besn suggssted to
sxpiain why enhanced serotonerpc neurotransmission may
resuit in extrapyramidal sffezts. Their more commer occur-
rence in siuations of seroronergic hypesumulanon and thesr
r=sponse 1o dose reducuon or discontinuation jllustrates the
impartance of pbarmacoi:nerc mechanisms, Furthermore.
some of the SSRIs may affec: the metabolism of other
psychotropic medications. The roie of the cyvtochrome
P2502D6 isoenzyme in the brain has vet to be fully elucidated.

(1 15 possible 1hat the reiative selecuvity of the various SSRIs
for serotonin vs DA reuptake iahibition may resull in differing
potential amongst the SSRIs 1o cause certain extrapyramidal
effects. Paroxeune is the most seiective SSRI for serotonin
reuprake reiative to DA and it has also besn reported to be
dssocated witk more EPS. such st oroficial dystonia.
However. thesz findings require confimation before any
conciusions may be drawn.

The rare octurrence of akathisia whea SSRIs are acrunis-
tered even to patients with predisposing factors, poines to the
fac: that certain individuzis may have an underlying constitu-
tional predisposition to these SSRI-induced effects. This is also
illustrazed by repores of patients who, having previously
expericnced akathisiz whep receiving neurcleptics. had a
recurrence of akathisia when admunistered SSRIs. SSRI-
igduced " akathisiz _is_indisunguishabie from neurpieptic-

mngdueed akaihisia excepr that SSRI-induced akathisiz is less

cammgn. ustally somewhat milder. and symptoms ol parkin-
sonism or dystomuz. which invanably accompany neuroleptic-
induced akathisia. are often absent. syndrome of akathisia
ks oot been clearly defined to date and its pathophysiology is
tar [rom cleag, The subjecttve components of akathisia afe so

Motus/Pfizer

RoA Lang
disunct and overwhelmrmng [ Ul w et her ohathie
should be classined as 4 motor disorder, [i 15 not -e; :;J.
W, 7 ihe SubiESHve nner 5 ot dviphore tne

- 2 sytficlen: i themselivey s
without the objective motonie £Omponentsl. for its Jiggnoei-
Further research 15 required on the FUBecive commpris
akathisia and the subte affecuve symptoms heraldiny mator
manifestanons. -

All S5RIs have the rare porernal o cyge tkathisia
However. 5-HT., ugomsm. ik of sefectsity far mhrhmes
of serotomn refative 1o NA reuptake 2nd potennal e
accumuiation due to a long haif-life may increase the risk or
akathisiz in patients receving fAuaxcune. However, quanusica.
tion of differences in the potenual of individuzl SSR 5 1o vaywe
akathisia requires more syslematic evaluaton. .

Increased knowledge of the complex interdependeacs
betwesn dopaminergic and serotonergIc sy <lems :n hrog,
and partcularly in the basal gangha have opened new svenues
for exploring the pathophysiology und pharmucology
depression and other brain disorders. !t s not vet clear how
fruitful these new avenues will be. However, they have led 1o 4
great increase in the aitention given to the neurotransmitters
and the neuronal connections of the basat ganglia.
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