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ABSTRACT 

Free radicals are consistently implicated in the physiology of 

normal aging and in the pathophysiology of neuropsychiatric disorders 

such as Tardive Dyskinesia (TO). 

Alpha-tocopherol (Vitamin E), a potent antioxidant, was compared 

to Placebo in a double-blind randomized crossover study among thirty­

three subjects with TO. Six subjects terminated prematurely while the 

remaining twenty-seven subjects (17 female; 10 male) had a mean age+ 
SO of 42.9 ± 12.6 and an age range of 19-69. Twenty-two subjects 

satisfied DSM-III-R criteria for schizophrenia and five subjects met 

DSM-III-R criteria for bipolar disorder. All subjects satisfied 

Research Diagnoses Criteria (Schooler and Kane) for at least mild TO. 

Patient's psychopathology and psychotropic regimen remained stable 

throughout the study. 

Subjects were ~andomly assigned to two 6 week treatment periods, 

each with Vitamin E and Placebo. A 2-3 week Placebo washout was 

conducted between each 6 week treatment period. Vitamin E or Placebo 

was administered double-blind on a fixed dosage schedule of one 400 

I.U. capsule of Vitamin E, or one identical placebo capsule, three 

times daily. 

The Abnormal Involuntary Movement Scale (AIMS) and the 

Extrapyramidal Symptom Rating Scale (ESRS) served as primary outcome 
measures. Scores on the ESRS subscales I-VI and AIMS total score, at 

termination of Vitamin E and Placebo treatment, from analysis of 
variance for the two-period crossover design, revealed no significant 

differences (with alpha levels set at .05). These results suggest that 

Vitamin E, at the dosage level used, confers no consistent short term 

symptomatic benefit to patients with TO. This finding does not 

replicate those of two previous reports where Vitamin E, administered 

for a four week period, showed a significant effect over Placebo. 

Possible reasons for these differences are discussed. Nevertheless, 

further research with a long-term follow-up cohort of newly treated 

schizophrenics with neuroleptics, is a likely step to clarify the 

prophylactic use of Vitamin E alone, or in combination with other 

antioxidants. 
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Rt::SUMI$: 

Les radicaux libres sont impliques dans le vieillissement normal 
ainsi que dans la physiopathologie de desordres neuropsychiatriques tels 
que la Dyskinesia Tardive {DT). 

L'alpha-tocopherol (Vitamine E), un antioxidant reconnu, a ete 
compare au Placebo dans une etude chasse-croise randomisee en double 
aveugle aupres de trente-trois sujets ayant une DT. Six sujets ont 
interrompus l'etude, alors que les vingt-sept restants (17 femmes; 10 
hommes) ava i ent un age moyen ± ecart-type de 42. 9 ± 12. 6 et un age 
variant de 19-69. Selon les criteres du DSM-III-R, vingt-deux sujets 
avaient un diagnostique de schizophrenia et cinq sujets un diagnostique 
de trouble bipolaire. Tout les sujets repondaient a des criteres de 
recherche etablis (Schooler et Kane) pour definir une DT au moins 
legere. La psychopathologie et le regime psychotrope des sujets sont 
demeures stables tout au long de l'etude. 

Chaque sujet fut expose a deux periodes de traitement, d'une duree 
de six semaines chacunes, avec de la Vitamine E et du Placebo . 
L'administration d'un Placebo, pendant deux a trois semaines, est 
survenu entre chaque periode de traitement. La Vitamine E ou Placebo fut 
administree en double aveugle avec un dosage fixe d'une capsule de 400 
U.I. de Vitamine E, ou d'une capsule identique de Placebo, trois fois 
par jour. 

L'Abnormal Involuntary Movement Scale (AIMS) et le Extrapyramidal 
Symptom Rating Scale (ESRS) ont servies d'echelles de mesure 
principales. Les resultats aux sous-echelles I a VI du ESRS et au score 
total a l'AIMS, a la fin d'une periode de six semaines d'un traitement 
a la Vitamine E et au Placebo n'a revele aucune difference significative 
(avec un niveau de signification de .05) a l'analyse de variance pour 
une etude a deux periodes avec chasse-croise. 

Cette etude suggere que 1 a Vi tami ne E, aux doses uti 1 i sees, ne 
confere aucune efficacite claire a court terme aupres de sujets 
souffrant de DT. Ce resul tat ne corrobore pas ce 1 u i de deux etudes 
anterieures ou la Vitamine E, administree pendant une periode de quatres 

semaines, s'est revelee superieure au Placebo. Des raisons possibles 
pour cette divergence de resultats sont discutees. 
Neanmoins, une etude contrOlee menee aupres d'une cohorte de patients 
nouvellement traites aux neuroleptiques, e1ucidera le rOle 
prophylactique de la Vitamine E seule ou combinee avec d'autres 
antioxidants. 
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1.0 IRTRODUCTIOR 

1.1 SCBIZOPBRBRIA 

i) Clinical Features: 

Schizophrenia is a chronic aental disorder which affects 

about one percent of the world population (1). Its social 

costs are considerable since the disorder typically appears 

during adolescence or early adulthood. Essential features of 

the disorder are the presence of characteristic psychotic 

phase of the illness and 

iapairaent in several areas of routine daily functioning 

such as work, social relations and self-care (2). It is a 

heterogenous condition with clear genetic. biological, 

environaental, faailial, psychological and social factors, 

which in varying degrees, confer an individual's 

susceptibility to the onset of the disease (2-8). The long-

tera outcoae of schizophrenia is variable. A ten-year 

longitudinal follow-up study of first adaission cases 

reported that G8 of a cohort of ei1hty-ei1ht 

schizophrenics bad no social or intellectual deficits, 51 • 

had noraal econoaic productivity, and 69 - bad a 1ood or 

fair social adjustaent (9). In this cohort, only 8- had an 

unreaittinl course requiring institutionalization. Possible 

reasons for the iaproved pro1noais in schizophrenia are: 

short initial hospitalization. use of coaaunity services 

(psychiatric and social), and the use of aaintenance 

antipsychotic dru1 treataent (9). 

Several claaatftcation aysteas have been su1gested in 
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schizophrenia aaonest which DSM-111-R criteria for 

schizophrenia (2), listed in the Appendices. Schizophrenia 

has also been divided into two iaportant clinical syndroae 

profiles, Type I and Type II, which, althoueh generally 

regarded as independent of each other, are not autually 

exclusive (10-13). The Type I syndroae is characterized by 

positive syaptoaa such as delusions, hallucinations and 

thought disorder. The Type II syndroae is aanifested by a 

predoainance of neeative syaptoas such as coenttive 

iapoverishaent, affective flattening, social withdrawal and 

avolition. Central nervous systea structural abnoraalities 

on coaputerized toaoeraphy and a aore chronic course have 

often been associated with the Type II syndroae. The latter 

syndroae has been associated with tardive dyskinesia (14) 

and la also believed to be leas responsive to conventional 

neuroleptic&. However, recent findings challenge the notion 

of neuroleptic resistance in Type II schizophrenics (15-16) . 

11) Rearobloloctcal Bxpotheaea: 

The dopaaine hypothesis of schizophrenia, which has 

doatnated biological psychiatry research for aore than two 

decades, proposes that schizophrenia reaulta froa aoae fora 

of hyperdopaainereic activity in the aeaoliabic or 

aeaocortical DA nerve terainal regions (17-19). This 

aasuaption is based on the followina observations: 1) that 

antipsychotic drugs are dopaaine (DA) antaaoniata and their 
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potency is correlated with DA recaptor blockade; and 2) DA 

agonists such as aaphetaaine induce psychotic states siailar 

to paranoid schizophrenia (17-21). This DA hyperactivity 

could result froa several possible aechanisas such as: 

dysregulation of DA synthesis, increased DA release froa 

terainals, iapaired DA reaoval froa nerve ending terainals, 

or an elevation of either the nuaber of receptora or their 

sensitivity. There is however no direct evidence supporting 

inherent DA neuron hyperactivity in schizophrenia. Dopaaine 

aetabolite levels of hoaovanillic acid (BVA) and 

dihydrozyphenylacetic acid (DOPAC) in the cerebrospinal 

fluid (CSP) of schizophrenics have not been shown to be 

higher than in noraal controls (22). Purtheraore, 

aeasureaents of DA aetabolites such as HVA in either plasaa 

or CSP, as indicators of dopaaine activity, are currently 

unable to tease out the central versus peripheral nervous 

aystea contributions to plasaa HVA, nor can they adequately 

extrapolate on aesoliabic dopaaine activity (as opposed to 

cortical or ntgrostriatal) froa cerebrospinal fluid HVA 

Support for DA hyperactivity in schizophrenia originates 

froa receptor studies where D8 dopaaine receptors have a 

high affinity with antipsychotic drug binding. D8 receptors 

have been found, although not consistently, to be increased 

in the postaortea brains of schizophrenic patients (23}. An 

iaportant issue reaains whether brain DA receptor density is 

elevated in schizophrenia, independent of the increase which 



-·-
Chriatiaa Shrtqui: Tardive D7aktaeaia 4 

would be expected as an adaptive response to long-tera 

neuroleptic drug treataent. Despite technical controversy, 

an increase in o. receptor denaity haa however been reported 

in drug-naive schizophrenics (24). Little is known about the 

I role of the D1 dopaaine receptors (25). However, it has been 

suggested that D1 receptors noraally exert soae influence on 

Da receptors, but a dysfunction of this coaauaication would 

- occur in schizophrenia (28). Despite recent progress, there 

• is still little understanding of the physiological and 

psychological roles of dopaaine tracts in the central 

• nervous systea and the quest for a clinically aeasurable 

indicator of central dopaaine activit¥ continues. Current 
• 

research is devoting attention on the interactions between -
• dopaaine and other neurocheaical aysteas such aa serotonin, 

acetylcholine. cholecystokinin (CCK), neurotensin, substance 

P, and the prostaalandins (PG) (27-33). The developaent of 

certain atypical antipsychotics, such as clozapine. which .. 
have a relative!¥ weak affinity for D-2 receptors, yet - significant serotonin 5-BTa receptor antagonist properties, 

i 
eaphaaize the presence of a ore than one unique 

neurotraaaaitter s7stea abnoraality in schizophrenia (34-

38). 

1.2 BIPOLAR DISORDBR 

1) Cllaical features: 

The lifetiae risk for bipolar disorder in industrialized 

!I • 
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nations is less than one percent for both sexes (39). The 

illness usually aanifests itself in the early 20a, and 

coaaonly has serious consequences such as: aarital 

instability, job loss, financial recklessness, alienation of 

faaily, alcohol abuse, and death by suicide (2). Varying 

degrees of genetic, biological, environaental, faailial, 

psychological and social factors play a role in ita 

developaent. The essential clinical features of bipolar 

disorder are one or aore aanic episode usually accoapanied 

by one or aore aajor depressive episode. DSM-111-R criteria 

for bipolar disorder are aeoerall• used in clinical practice 

and research (2). These criteria are listed in the 

Appendices. Psychosis is a coaaon yet coaplicatina factor in 

the aanageaent of bipolar disorder (40). Classical 

" schizophrenic" syaptoaa, includina aany types of 

hallucinations, delusions, catatonic syaptoas, and 

Schneiderian first-rank syaptoas have been reported in 20 ' 

to SO~ of cases of bipolar illness (41). The presence or 

absence of psychosis further augaeata the disorders 

heteroaeneity in clinical, biological, and treataent 

response characteristics. 

it) •••robioloctcal hYpotheses: 

The aonoaaine hypothesis of affective disorders eaerged 

following a greater understanding in the 1980s of the action 

ot paychotropic drugs on the biogenic aaines norepinephrine 
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(NB). serotonin (5-HT). and to a leaser decree. epinephrine 

and dopaaine (42,43). Tricyclic antidepressants (TCAs) and 

aonoaaine oxidase (MAO) inhibitors, used principally for 

treatine aajor depressive episodes, acutely increase the 

availability of biogenic aaine transaitters to postsynaptic 

receptors through two distinct aechanisas. TCAs block 

presynaptic autoreceptora, thus proaote neurotransaitter 

release, and block their reuptake into the presynaptic 

terainal (44). MAO inhibitors inhibit the intracytoplasaic 

enzyae iaportant in the aetabolic deeradation of bioeenic 

aaine neurotransaitters and therefore increase vesicular and 

cytoplasaic concentrations of aonoaaines (45). These drug 

actions led to the aonoaaine hypothesis that a deficit in 

the aaount of norepinephrine or serotonin available to 

postsynaptic receptora results in depression, and an excess 

leads to aania. Support for this hypothesis is provided by 

aeasureaents of the urinary excretion of the norepinephrine 

aetabolite 3-aetboxy-4-hydroxyphenylglycol (MBPG) which has 

been reported to be low in depressed patients and elevated 

in aanic patients (46). A subgroup of depressed patients 

have been identified with low CSP levels of the serotonin 

aetabolite, 5-hydroxyindolacetic acid (5-BIAA) (47). 

However. in addition to difficultiea in aeaauring aonoaaines 

and their aetabolitea, the CNS contribution to levels 

aeasured in serua or urine is controversial. A revised 

version of the aonoaaine hypothesis, based on recaptor down-
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regulation at postsynaptic receptor sites, takes into 

account the fact that the brain noraally coapensates for 

acute pharaacologic effects (44). While the aonoaaine 

I hypothesis of affective illness focused largely on 

norepinephrine, altered functional dopaainergic activity in 

both depressed and aanic patients have been suggested (48). 

In a subgroup of depressed patients there would be a reduced 

level of dopaaine activity while the opposite would occur in -• aanic patients. Support for an increase in dopaaine function 

- in aania originates fro• clinical and pharaacological 

• observations with dopaaine agonists and antagonists. 

Aaphetaaine has activating and aood-elevating effects which 

• can, after prolonged use, lead to psychotic states that are 

• treatable by dopaaine antagonists (48). These behavioral 

- effects bear siailarities to aania whose response to 

neuroleptic drugs is also linked to dopaaine receptor 

- blockade (48) . 

• -• 1.3 DRUG TRBAT.BBT OP SCBIZOPBRBBIA ABD BIPOLAR DISORDER 

A cornerstone for the achizophreaia has been 

drug aainteaaace therapy since the 

introduction of these agents in clinical practice in 1952. 

However, currently used antipsychotic drugs do not 

constitute a cure for schizophrenia, and have additional 

1iai tat ions: l) 11ai ted effect! veness in· a sign! f i cant 

nuaber of patients (up to 20 percent); I) poor efficacy in 
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iaproving social and Interpersonal functioning; 3) lack of 

neurotransaitter specificity with actions on serotonergic, 

auscarinic and noradrenergic systeas in addition to dopaaine 

receptor blockade; •) poor regional dopaaine specificity 

with actions not only on the aesocortical/aesoliabic systeas 

( regarded as the neuronal substrates for psychopathology), 

but also on the hypophyseal systea accounting for 

neuroendocrine abnoraalities such as hyperprolactineaia and 

aaenorrhea ), and on the nigrostriatal systea causing 

extrapyraaidal aide-effects, which will be the subject of 

further discussion (36, 49,50). 

With its proven efficacy, llthlua is the priaary treataent 

for acute aania, and for the prophylaxis of bipolar disorder 

(40,51,52). However, because of its delayed therapeutic 

onset of action, aany clinicians often coabine lithiua with 

antipsychotic agents in the acute aanageaent of aania, 

especially when there are associated psychotic syaptoas 

and/or severe agitation (40,53,54). 

In order to decrease exposure to antipsychotic drugs, 

benzodiazepinea such as clonazepaa and lorazepaa, aay play a 

significant role, either alone or in coabination with other 

psychotropic&, in controlling aania (55-59). While it is not 

usual to prescribe aaintenance antipsychotic drug treataent 

to bipolar patients, such a treataent alternative can be 

necessary in controlling the underlying psychopathology in 

severely affected patients whose coapliance or clinical 
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response to lithiua is poor, e.g., rapid cyclers, and 

patients with coexistent psychotic features (40). In such 

patients, carefully docuaenting the reasons for aaintenance 

neuroleptic treataent is essential since affective disorder 

patients aay be at increased risk of developing Tardive 

Dyskinesia (60--66). 

1.4 NEUROLOGICAL SIDB-IPPICTS OP ANTIPSYCHOTIC DRUGS 

Neurological, particularly extrapyraaidal side-effects 

(EPSBs) are the aoat coaaon troublesoae adverse reactions to 

antipsychotic drug (8'1,88). Conventional 

antipsychotic& share an equal propensity to induce BPSBs. 

Novel antipsychotic& such as clozapine have a significantly 

lower incidence of BPSBs (34,38-38). In the case of 

clozapine, because of ita higher risk of agranulocytosis, 

ita use is aoatly targeted for treataent-resistant 

schizophrenics to conventional neuroleptic& (89,'10). 

The pathophyaioloay of these neurological aide-effects 

·reaalns poorly understood, although 

ayateas in the basal aanglia are believed to be involved. 

Theae ayadroaea caa be divided la the following five 

categoriea (so.eo.ea.71-77): 

a) Acute dzatonia: Acute dystonia& usually occur within the 

first few days of treataent and are associated with the use 

of high-potency neuroleptic& (80,'11,'18,'1'1)~ They aay be 

tr111•red by a alngle dose of aedication reaardlesa of the 
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route of adainlatration. Acute dystonia& consist of 

involuntary auacle apaaaa of the neck and oro-facial areas 

but aay involve virtually any striated auacle producine 

oculogyric crisis, torticollis, retrocollia, opisthotonos, 

and carpopedal apaaa. Acute dystonia can alate a seizure 

disorder, tetany or tetanus, and a conversion reaction 

(60,71,77). Dystonia occurs aore frequently in youneer, aale 

patients (71,77). Laryneeal dystonia, a potentially life-

threatening aedical eaereency, is fortunately rare in ita 

severe fora (77). The treataent by injection of an 

antiparkinaonian aedication has both diagnostic and curative 

values and la usually draaatically effective (60,71,77). 

b) Drac-lndnced parklnsonlsa: Drug-induced parkinsoniaa 

usually occurs weeks to aonths after the initiation of 

treataent (60,71,77). Woaen and the elderly are at increased 

risk (71,77). The ayndroae a ay be clinically 

indiatineuiahable froa idiopathic or post-encephalitic 

parkinaoniaa and consists of a triad of stcas: bradykinesia 

or akinesia, rtatdity, and treaor (60,71,77). The latter is 

typically ereater at rest than durine activity and has a 

frequency of four to eieht cycles per second. Tbe 

bradyklnetic patient can present a clinical picture of 

cogwheel rigidity of upper and lower joints, stooped 

posture, festinant ealt and aask-like inexpressive facies 

(60,71,77). Seborrhea and hyperaalivatibn· are 

associated features. The rabbit syadroae, characterized by 
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an isolated perioral treaor aiaicking the facial expression 

of a rabbit chewing a carrot, is a late occuring variant of 

drug-induced parkinaoniaa which can be aiataken for tardive 

dyskinesia (60,71,77). Unlike the latter, the rabbit 

syndroae usually responds favorably to antiparkinsonian 

agents. Soae "tolerance" to drug-induced parkinsonisa 

develops in certain patients with a fading of clinical signs 

over two or three aonths (71,77). The syndroae can be 

iaproved by a decrease in the dosage of neuroleptics to the 

ainiaal effective dose when possible, but frequently its 

treataent requires the use of antiparkinaonian agents such 

as benztropine aesylate (Cogentin) or procyclidine 

(Keaadrin)(71,77). Antiparkinsonian agents should be 

gradually discontinued after one to three aonths while 

aonitoring for a possible reeaergence of ayaptoaa {77). 

c) Akathiaia: Akathiaia is one of the aost iaportant of the 

neuroleptic aide effects (50,60). Woaen are aore coaaonly 

affected than aen (77). Subjectively, patients relate a 

sensation of increased tension, inner restlessness, and a 

drive or coapulsion to aove about. Objectively, the syndroae 

is characterized by actual aotor restlessness, fidgeting, 

pacing, and "restless legs". The feeling of restlessness is 

not only unpleasant to the patient, but the associated 

dysphoria can lead to non-coapliance to drug treataent. The 

"akathiaia triad" of inaoania, hyperaotility, and psychic 
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discoMfort are frequently Mistaken as an exacerbation of the 

patient's psychosis which results in an inappropriate 

increase of neuroleptic Medication (80,77). Thll in turn 

Magnifies the patient's initial coMplaint. Por •any years, 

akathisia was thought to be a typical neuroleptic-induced 

side effect treatable by antiparkinsonian agents. However, 

the treatMent of akathisia is frequently disappointing. 

Antiparkinsonian anticholinergic antihiataaine drugs and 

benzodiazepinea provide only ainiaal relief in the aajority 

of cases (60). Lowering the dose of the neuroleptic or 

switching fro• a high-potency to a low-potency agent are 

possible strategies to decrease the syndroMe's severity 

(60,71). These latter approaches are not feasible for a 

aajority of patients whose psychoses are controlled with 

their current neuroleptic drug treatMent. The current 

treatMent of choice for akathisia are beta-blockera, such as 

the lipophilic selective beta 1 -blocker •etoprolol 

(Betaloc,Lopreaor)(50,78). 

d) •••rolepttc •alicnant arndro•e: Neuroleptic Malignant 

ayndro•e (BMS) is a life-threatening coMplication of 

neuroleptic treatMent (50,60,74-78). The •ain ay•pto•s of 

NMS are Muscle rigidity, fever, diaphoresis, and autono•ic 

instability (50,60,74-76). In •oat cases these sy•pto•s are 

present together. Other ay•pto•s such as tre•or, dystonia, 

dyskinesia, sialorrhea, incontinence, Muteness and stupor 

•ay be present. The values of creatine phosphokinase are 
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usually very high and leucocytosis is coaaon (50,74,75). 

Syaptoas of NMS have been reported without the full-blown 

syndroae. The aortality rate related to NMS is approxiaately 

20% (60), but this figure aay actually reflect severe foraa 

I of the disorder. Despite the frequent use of neuroleptic& in 

clinical practice, the incidence of NMS is fortunately low, 

but in recent years, there has been a steady increase in the 

nuaber of reported cases (75). The ayndroae is aore frequent 

in young aalea but also affects the elderly (74,75). Other 

risk factors include: the nuaber of intraauacular doses of 

neuroleptic, the first few days of ·a first dose or a rapid 

increase in neuroleptic dose {79). The iaaediate withdrawal 

of neuroleptic& in a patient with suspected NMS is a first 

step to treataent (60). Evaluating the efficacy of specific 

therapeutic agents in NMS is coaplicated by the saall nuaber 

of single case reports. Nevertheless, dantrolene and - broaocriptine have deaonatrated therapeutic effects as well 
• 

as aaantadine, levodopa, and benzodiazepinea in a few cases 

• (74-78). The use of electroconvulsive therapy for NMS is a 

I . 
coatroveralal approach (74,75). 

e) Tard1•• Drakiaeala: Tardive dyskinesia (TD) is a aajor 

I of long-tera neuroleptic drug treataent 

(50,60,62,71-73,76) and is discussed in the following 

section. 

I 
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2.0 TARDIVE DYSKIRBSIA 

2.1 Introduction 

Tardive dyskinesia (TD) is a hyperkinetic syndroae of 

heteroeenous abnoraal aoveaents, which occurs in predisposed 

individuals durine or followin& the cessation of long-tera 

neuroleptic drue therapy, and which ia not attributable to 

other causes (60,62,71). TD's sirnificant prevalence, 

conservatively estiaated at 15-20 %, potential for 

irreversibility, lack of effective treataent, and leral 

iaplicationa are a concern to clinicians prescribinr 

aaintenance neuroleptic drur therapy (60-64,71-73). The 

reversibility of tbe ayndro•e was recornized since ita early 

descriptions (80), nevertheless, a persistent course is not 

uncoaaon. 

2.2 Clinical •anifeatationa and outco•e: 

Clinically, TD is characterized by involuntary, repetitive, 

purposeless hyperkinetic aove•ents of choreoathetotic and 

dyatonlc nature vary in~ in location and intensity 

(60.62,71). The initial descriptions eaphaaized oro-tacial 

sirna particularly a•ongat elderly patients (60,63,72,73). 

Oro-tacial airna include tonrue protuaion, puckering, 

aaackinr. poutinr. chewinr and lateral jaw aoveaenta, but TD 

can also involve the upper and lower eztreaities, neck, 

trunk aa well aa virtually any auacle rroup (60). At ti•es, 
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the fingers and toes aove in a repetitive pattern that 

reseables an invisible piano (60,62,63,71,72). Mild foras of 

respiratory dyskinesia& with irregular respiratory ratea and 

grunting noises are not that uncoaaon but are aeldoaly 

diagnosed (60,81). 

Early reports of TD in children eaphasized axial features 

such as heaiballisa but recent evaluations suggest a greater 

siailarity to the adult presentations {60,62,72). Atypical 

foras of TD like tardive dystonia and tardive akathisia have 

been reported but it is unclear if these sub-types have 

their own underlying pathophysiology or represent syaptoa 

clusters of one unique syndroae (60,62). TD frequently 

coexists with other aoveaent disorders such as parkinsonisa 

and akathisia (60,82,83) . 

Three types of dyskinesia have been described with respect 

to their tiae of onset (60,62,84,85). Covert d7akinea1a is 

unaasked when neuroleptic drugs are reduced or discontinued. 

Withdrawal d7akinealaa appear under siailar circuastances 

but, by definition, resolve spontaneously within 3 aonths . 

Overt d7akineala is present during the course of neuroleptic 

treataent. 

Research dtaenoatic criteria for TD have been widely 

accepted in clinical practice and research and include three 

prerequisites: 1) at least three aontha of cuaulative 

neuroleptic exposure, 2) at least aoijerate abnoraal 

involuntary aoveaents in one or aore body areas or aild 
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aoveaents in two or aore body areas, and 3) the absence of 

other conditions that produce involuntary hyperkinetic 

dyskinesia& (85). 

The lone-tera outcoae of TO is unpredictable and varies 

widely across studies (80,82,83,88,87). However, recent 

findings support the conclusion that once TD develops, its 

course is not unreaittingly progressive and can actually 

iaprove with or without cessation of aedication (83,88-90). 

A recent 5-year loneitudinal study in a cohort of 189 

schizophrenic outpatients found that the prevalence of TD 

increased froa 22 to 44 ~ (83). Of those 131 patients who 

did not have TD at the start of the study, 35 ~ developed 

it, at an annual incidence rate of 8.4 ~ . Nine of the 38 

cases who had TD 5 years previously did not have it at the 

follow-up exaaination. 

Defining persistent TD as irreversible if the dyskinetic 

syndroae is of twelve aonths duration or greater is 

inappropriate when taking into account its varying long-tera 

outcoae (62). 

Pactora that influence the iaproveaent of TO are: patient 

variables (age, sex, and psychiatric diagnosis), treataent 

paraaeters (drug dosage, cuaulative expoaure, discontinued 

veraua continued treataent), and teaporal aapecta (duration 

of TD, length of follow-up) (60,82-84,73,83,86,87,91,92). 
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2.3 Differential diacaoaia: 

Tardive dyskinesia (TD) auat be diatinautahed froa other 

EPSEs of neuroleptic&. Even thouab TO baa been reported 

followina brief periods of neuroleptic dru1 treataent, it ia 

rare for the ayndroae to develop before three to six aonths 

of treataent (60) . 

In recent years, increaaina concern about tardive dyskinesia 

has increased awareness aaonc clinicians. The latter should 

be careful however to not overdiagnose the syndroae. A 

dia1nosia of TO should be considered in any patient with 

abnoraal involuntary aoveaents who has a history of takin1 

neuroleptic ·aedication for at least three aontha (91). A 

careful neuropsychiatric evaluation and detailed laboratory 

assessaent includinl thyroid function studies are necessary 

since there are no clinical or laboratory teats that are 

pathoanoaontc for TD (60). Since the dia1noats of TD is aade 

largely by excluaion, knowled1e of it's differential 

diacnoaia, liated in Tahle I of tbe Appeadlcea, is essential 

(60,82,71,81,93) . 

INSERT TABLE I ABOUT BBRB 

L-DOPA and aaphetaainea can induce dyskinetic aoveaents that 

resolve followin& the cessation of aedication (60). 

Tr1cycl1c anttdepreaaanta, rarely aaaoctated with persistant 
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TD, have alaoat always occured in patients who had a history 

of antipsychotic drug treataent ( 60). Metoclopraaide 

(Maxeran), a drug frequently uaed in 1aatroenteroloev. with 

a cheaical structure siailar to the antipsychotic sulpiride, 

has been reported to cause TD (94,95). Spontaneous 

dyskinesia&, with an estiaated prevalence of 4 to '1 % , are 

usually orofacial in their distribution, and occur chiefly 

in elderly individuals (72,96). Stereotyped aoveaents in 

schizophrenics have a syabolic aeaning to patients who, 

usually, are aware of the• (60). 

2.4 Bpideaiolocx: 

a) Prevalence and incidence: 

The Aaerican Psychiatric Association Task force Report on 

Tardive Dyskinesia reported prevalence rates of TD 

varyina between 0.5 to 65 percent, with an estiaated aean of 

20 percent (71). This wide variability was related to 

several factors: heterogenous patient population&, 

differences in diaanostic criteria for TD, aethods of case 

aacertainaent and neurological assesaaent {71) . 

A retrospective analysis of 34 555 patients enrolled in 56 

studies publ!ahed froa 1959 to 1979, eatiaated a 20 percent 

aean prevalence rate of TD (64). However. several studies 

have reported hi1her prevalence and incidence rates 

(66,83,97-101). 

b) Risk factors: 

A recent atudy evaluated 50 achizopbrenics never treated 
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with neuroleptic& and failed to find any cases of TD (102). 

This report further establishes the central role of 

neuroleptic& in the etioloay of TD. 

Aaongst the aany suggested, advancine age la the sinsle aost 

consistent risk factor for TD, with youneer patients likely 

to show the sreatest (60.82-64,71-

73,86,87,91,92). Feaale sex is the second aost frequently 

sussested risk factor (80,62,71,86,87,91,92). Several 

reports note that affective disorders aay be a risk factor 

tor TD, yet it is not clear it schizophrenia is a risk or a 

protective factor for the disorder (60,62,64-66,99). Recent 

data susaest that clinically sisnificant parkinsonisa 

constitutes a risk factor tor TD (83,91,103). Furtheraore, 

recent evidence shows a cuaulative increase in the incidence 

of TD with lonser duration of neuroleptic exposure, at least 

durins the first 4 to 5 yeara of treataent (83.103,104). 

2.& PbyaiopatboloCJ: 

Deapite considerable research efforts, the pathophysiology 

of tardive dyakinesia (TD) reaatna larsely unknown (60). 

Aaonaat the several hypotheses sussested. the one that has 

received the aost attention is that of TD which is 

characterized by a functional hyperdopaainersic state with 

striatal postsynaptic dopaaine receptor supersensitivity 

(60,62.71,87,105-109). By blockins postsynaptic dopaaine 

reoeptora, neuroleptic• would create a cheaical state 
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analocoua to surgical denervation. Prolonged receptor 

blockade would either "sensitize" postsynaptic dopaaine 

receptora, or increase their nuabera, or both. In lonc-tera 

neuroleptic treated rata, dopaaine receptor auperaenaitivity 

clearly occurs (105-106). In priaates, such as aonkeys and 

huaana, this supersenaitivity only occasionally produces 

clinically aanifest dykineaias (82,105-109). Neuroleptic 

withdrawal eaercent dyakinesias aay result froa a 

auperaenaitivity aechanlsa aore than persistent foras of TD 

(1 07) . This is supported by the observation that 

auperaenaitivity la often short lived and can be elicited 

after only a aincle injection of a neuroleptic (108,107). 

TD'a heteroceneity both in its clinical aanifeatations and 

response to various agents aakea it likely that apart fro• 

dopaaine, other neurotranaaittera particularly 

norepinephrine, L-Gaaaa-Aainobutyric acid ( GABA), 

acetylcholine. and serotonin aay be involved in ita 

pathophysiolocy (80,82,105-110). Both noradrenergic 

hyperactivity and hypoactivity, as evidenced by plaaaa and 

CSF dopaaine-b@ta-hydroxylase [DBH the enzyae that 

catalyzea the foraation of norepinephrine froa dopaaine] 

levels, have been reported in subsets of TD subjects 

(80,105,108). 

GABA is frequently iaplicated in the pathophyaiolocy of TD 

(80,62,87,105,108,111,112). The inhibitory effect of GABA on 

DA neurone la the rationale for increaainc GABA activity as 
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a treataent for TD (62). Now, however, clinical use of 

GABAaiaetic drugs is based on the critical role GABAergic 

neurons play in the substantia nigra para rettoulata in 

aediating dyskinetic aoveaenta (113). These aubatantia nigra 

pars reticulata GABA-containing neurons fora an iaportant 

inhibitory efferent pathway froa the basal ganglia (112). In 

the experiaental aniaal, disruption of these GABAergic 

efferents can produce hyperkinetic involuntary aoveaents 

(114). Chronic neuroleptic treataent in aniaala haa resulted 

in a loss of striatal neurons (which could be GABA-ergic) 

and in a reduction of glutaaic acid decarboxylase (GAD - the 

enzyae which catalyzes the synthesis of GABA) activity in 

the substantia nigra (105,106,115). In an experiaental 

aodel, aonkeya chronically treated with neuroleptic& that 

developed a dyskinetic syndroae, deaonatrated a reduction in 

GAD activity, whereas slailarly treated aniaala without 

dyskinesia did not (115). Treataent with GABA-ergic drugs 

such as clonazepaa. ausciaol, and gaaaa-acetylenic GABA have 

reduced •·v•ptoa severity in patients with TD 

(1el,108,112r116). These observations have led to the 

proposal that a GABA-ergic dysfunction aay be an iaportant 

underlying aechanisa in tardive dyskinesia {106,112,116-

118). 

An overlapping of neurocheaical and neuroanatoaical 

abnoraalitles aay be laportant factors in the developaent of 

TD (105-107). While dopaatnerglc supersenaitivlty aay be a 
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coaaon featare aaongst neuroleptic-treated subjects, as well 

as in the developaent of withdrawal eaergent dyskinesias, 

other neurocheaical abnoraalitiea <•·•· t 
noradrener1ic 

hyperactivity, GABA-ergic bypoactivity, or cbolinerliC 

hypoactivity) aay be iaportant for the occurence of specific 

subtypes of persistent TD (60,82,105,106). 

Coaputerized axial toaography (CAT) scans have been 

inconsistent in showing significant differences between TD 

and non-TD patients (60,82,87,105). Soae neuropathological 

studies have reported higher rates of nigra! degeneration 

and gliosis in TD subjects while others have concluded that 

these changes are non specific and age related (62,119) . 

Basal ganglia alteratioas in rodeats chronically treated 

with neuroleptics have been reported (120) but this !a not a 

consistent finding (62). The precise aecbanisaa underlying 

neuronal daaage in persistent TD are unknown but aay involve 

the actioa of cytotoxic free radicals (120-128). 

z.e PreYeatioa: 

Becauae of lack of effective treataent, prevention of TD is 

esaeatial (80). Priaary preveat!on 1acludea: liaiting the 

indications of long-tera neuroleptic drug therapy to 

essentially schizophrenia (60,61). Prior to initiation of 

neuroleptic drugs, patients should be exaained to deteraine 

the presence of any preexisting aoveaent disorder and should 

be reexaained at periodic intervala. Secondary preventioa 
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conaiata of: 1) liaiting the duration of neuroleptic 

treataent especially aaongst first break episode patients, 

and 2) using the lowest possible dose for aaintenance 

treataent (60,61,91,129). Barly detection with coaaonly used 

rating scales such aa the Abnoraal Involuntary Moveaent 

Scale (AIMS) (130) or the Extrapyraaidal Syaptoa Rating 

Scale (BSRS) (131) used every six aonths aay help contain 

the progression or increase the likelihood of reversibility 

of the ayndroae. 

2.7 Treataent: 

Despite several dozen clinical trials with nuaerous agents 

(60,62,71,87,91,105,132,133), the present treataent of 

choice for tardive dyskinesia is gradual reduction of 

antipsychotic drug treataent when possible (60). 

Discontinuing drug treataent generally stabilizes or 

iaproves TD but this is not a realistic alternative for a 

aajority of chronic schizophrenic patients (88). Maintenance 

neuroleptic drug therapy at low to aoderate doses (300-600 

ag/day of cblorproaazine equivalents or leas) frequently 

stabilizes or iaproves TD ayaptoas (80,86,90). 

Pharaacolo11cal atrate11ea: 

Dopaaine 

Increasing the dosage of neuroleptic& consistently aasks TD 

(80,82,105,132). This antidyakinetic effect of neuroleptics 
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appears to be separate fro• their sedative and antipsychotic -• effects (132). This strategy is priaarily indicated in 

I 
patients who present a aoderate to severe fora of TD which 

is unresponsive to other agenta, and who need continued 

neuroleptic drug treataent. Clozapine treataent has led to 

various iaproveaents in patients with TD (133-136). Its use 

aay becoae an iaportant alternative strategy in patients 

with aoderate to severe TO who need continued antipsychotic 

drug therapy. 

Agents that decrease presynaptic DA activity via depletion 

or false transaission such as reserpine, tetrabenazine. 

alpha-aethyl-paratyrosine have produced variable changes in 

• 
TO severity (62.107,132). Desensitizing hypersensitive DA 

receptors by teaporarily increasing dopaaine levels is an 

appealing research strategy still under investigation (137) . 

... 
-

Acetylcholine -• Ant1cboliner&1c drugs aay be of benefit in subtypes of TO 

with tardive dystonia (132). However, these agents usually 

have no effect or aggravate aore typical foras of TO 

I (82,132). Aueaenting cholinergic function with 

physostieaine, an acetylcholine esterase inhibitor, has had 

inconsistent results which could be related to aubtypes of 

TO or to aide effects of phyaoatigaiae· (62). Clinical 

reaulta with choline precursors such as deanol. choline, and 
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lecithin, were initially encouraaing but later studies were 

relatively unsuccessful (60,62,71,72,138,139). 

• i 
GABAaiaetic treataents vary in their antidyskinetic effects . 

Studies with putative GABAergic drugs such as baclofen and 

valproic acid have been inconsistent in their antidyskinetic • 
action (62,112,132). Bncouragina results with the potent 

GABA 4 aaonist ausciaol, and with direct (e.g., progabide) 

... and indirect (e.g., Gaaaa-vi•yl GABA) GABA agonist drugs 

• have been reported (111,112,116). However, despite an 

' effective antidyskinetic action, side effects of several • 
specific GABA aaonists have precluded their further clinical - applicability (112). 

Benzodiazepine receptors, with a aubpopulation of GABA4 

receptora, fora the GABA-benzodiazepine-chloride ion channel 

coaplex (140). Benzodiazepinea act at this site as indirect 

GABAA agoniata. In a recent 12-week, double-blind, placebo--• controlled, randoaized crossover trial in 19 chronically ill 

patients with TD, clonazepaa treataent led to a 35 ~ 

decrease in dyskinesia ratinas (112). The authors observed 

• I 
that tolerance to clonazepaa'a antidyakinetic effect 

developed after lona-ter• use of the drua, but a 2-week 

clonazepaa-free period was able to recapture the druaa 

antidyskinetic effect. 
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Other 

Miscellaneous agents used to treat TD such as tryptophan and 

5-hydroxy-tryptophan (both serotonergic agonist&), 

cyproheptadine (a serotonergic antagonist), lithiua, 

propranolol, estrogen, and aany others have been generally 

unsuccessful (62,105,132). Clonidine, a presynaptic alpha 2 -

adrenergic receptor agonist, has shown aoae efficacy in 

patients with TD (105,106). In a recent open pilot study, 

verapaail. a calciua channel blocker, was successful in four 

out of six patients with severe TD (141). Alpha-tocopherol 

in the treataent of TO is a novel research strategy which, 

so far. has had encouraging results (123,142) . 

S.O PRBB RADICALS 

Free radicals (e.g., superoxide, hydroxyl radicals) are 

consistently iaplicated in the physiology of noraal aging 

and in the pathophysiology of neuropsychiatric disorders 

such as Parkinson's disease, Alzheiaer'a disease, 

achlzophrenia, and tardive dyskinesia (120-128,143,144-147). 

They are highly reactive coapounda, with short half-lives, 

containing at least one unpaired electron, and are produced 

by a wide variety of "in vivo" reaction• which include water 

foraation (120-126,148,149). Although not a free radical 

itself, hydrogen peroxide, when reacting ·with transition 

aetala (e.g., iron, copper, aanganeae) foraa in hydroxyl 
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radicals (148). These aetals, found in aaaaaalian brain 

regions rich in catecholaainea (e.g., substantia nigra, 

basal ganglia) aay contribute to enhance free radical 

reactions (126,143,150,151). There are no laboratory aethoda 

available to directly aeasure the activity level of free 

radicals in vivo. However, thiobarbituric acid (TBA) 

reactivity assays (152-154) constitute an index of free 

radical induced lipid peroxidation. Cells depend on 

elaborate and often autually supportive systeas to protect 

theaaelves froa oxldative daaage. Antioxidants such as 

alpha-tocopherol (vitaain E), ascorbic acid (vitaain C), 

glutathione, ·superoxide disautase, catalase and peroxidase 

protect cella froa oxidative stress (122). When the 

oxidative deaanda of free radicals exceed the threshold of 

available protective systeas, aeabrane lipid peroxidation 

chain reactions can occur and result in aeabrane 

destabilization and cell death (149,155,156). This process 

in the central nervous aystea could contribute to structural 

neuropatboloctcal changes observed in soae patients with 

persistent foras of TO (122). 

4.0 IVIDIICK •oR •RII RADICAL IIVOLVIKIIT 11 TARDIVI 

DYSKIIISIA: 

Striatal daaage in TO could result froa the destabilizing 

effects of cytotoxic free radicals whose production would be 

tncreaaed by the autoxidation of catecbolaaines, especially 
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dopaaine and norepinephrine (120-128,148,149). An increase 

in catecholaaine turnover. and biocheaical alterations such 

as noradrenersic hyperactivity. in a aub1roup of TD 

patients, could lead to a proereaaive build-up of free 

radical activity, resulting in neuropathological alteration& 

in the niero-striatal basal ganglia systea. This process 

could underly the disruption of inhibitory efferent pathways 

fro a the basal sanglia. e.g .• GABA-ergic efferent&, 

iaportant in the aodulation of voluntary aotor control. The 

basal ganglia, by virtue of its high lipid and oxyeen 

conauaption, elevated concentration of transition aetals, 

and high aetabolic activity derived froa hydrogen peroxide 

foraation, are an ideal site for the decenerative actions of 

free radicals (157). Thus, the basal ganglia would be 

particularly vulnerable to the cytotoxic effects of lipid 

peroxidatlon. 

With neuroleptics increasing catecholaaine turnover (158), 

aore catecholaaines would be available for enzyaatic and 

non-enzyaatic deeradation. which would increase production 

of ozldative free radicals. 

Autoxidation of catecholaaines such as 8-hydroxydopaaine (6-

OHDA) leads to superoxide radical foraation (143,148). 

Antioxidants such as alpha-tocopherol attenuate the toxic 

effects of intraatriatal injection of 6-hydroxydopaaine (6-

OHDA) in rata (159). Purtheraore, 8-0BDA atiaulatea lipid 

peroxidation in rat brain aynaptoaoaea by eeneration of 
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superoxide anion-radicals (127,180). With the use of 

thiobarbituric acid (TBA) reactivity assays (152-154), 

rodents exposed to six aontha adainiatratlon of neuroleptic& 

showed a aarked increase of lipid peroxidation in the cortex 

and hypothalaaus. which decreased to control levels with 

siaultaneous adainistration of alpha-tocopherol (127.180). 

Increased TBA reactivity in the peripheral lyaphocytes. 

plasaa. and cerebrospinal fluid (CSP) of schizophrenics 

receivine neuroleptic& is an increasingly consistent finding 

(127.180,181-184). In a study with thirty-two schizophrenic 

subjects on neuroleptics, TBA reactivity in plasaa and 

peripheral lyaphocytes was significantly increased (p < .01) 

when coapared to a group of 35 healthy controls (127.180). 

When the saae schizophrenic subjects received siaultaneously 

six weeks of alpha-tocopherol (400 ag daily dose). TBA 

reactivity in both plasaa and peripheral lyaphocytes 

decreased to the levels of healthy controls (127,180). 

Further pre-clinical support for free radical involveaent in 

tardive dyskinesia is provided by a study where a aoveaent 

disorder in rodents was induced following an injection with 

the neurotoxin iainodipropionitrile (IDPN) (186). Since IDPN 

toxicity and vitaain B deficiency states share siailar 

neuropathological features, the underlying neurocheaical 

basis of both conditions could involve free radical 

production. Indirect support was provided when injection of 

the antioxidant alpha-tocopherol partially reversed the 
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dyskinetic syndroae (185). 

In a double-blind placebo controlled crossover study on 

fifteen schizophrenic or achizo-affective patients with 

tardive dyskinesia treated with alpha-tocopherol for a four 

week period, Abnoraal Involuntary Moveaent Scale (AIMS) 

scores were significantly reduced after treataent with 

alpha-tocopherol but not after placebo (123). The aean 

reduction in the AIMS score with alpha-tocopherol was 43 

percent, and seven patients bad a greater than 50 percent 

reduction in their dyskinesia rating (123). A aore recent 

study, in a saaller nuaber of patients (n•8) found alpha-

tocopherol superior to placebo in reducing AIMS scores 

(142). These findings support the potential value of 

antioxidant suppleaentation in suppressing the long-tera 

side effects of neuroleptic drug therapy. 

5.0 VITAMIR B Vitamin E 
CH, 

6 0 Ci'11 CH1 CH, CH, 

q' / '\. / I I ./ 
H C-C C C -tCH1hCHtCH1},CH(CH1hCHCH1 

, f 11 'eH, 
HO-C C CH, 

~c/ 'c/ 
I H, 

CH1 

Vitamin E (Tocopherol) 
Aloha Tocopherol: 5.7.8·trimerhyltocol. or 2.5.7. 8·tetra·methyl·2· 
(4; 8' 12'•trimethylcecyl)-o·Chromanol 

The only aajor function known of Vita.in E in huaan 

aetaboliea 11 that ot an antioxidant capable of protecting 
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unsaturated llpida of degradation froa free radical chain 

reactions (147,155,156,166-170}. Vitaain B has been shown to 

be aore potent than other coaaon antioxidant• (158). Of the 

four fat soluble tocopherols, alpha-tocopherol ia the aajor 

chainbreaking antioxidant present in aaaaalian lipid. The 

chroaan ring plays a crucial role in the antioxidant 

efficacy of tocopherol (170). Absorption of Vitaain B froa 

the gastrointeatinal tract depends on the presence of bile 

and about 20-60* of the vitaain obtained froa dietary 

sources ia usually absorbed (169). Vitaain E la aetabolized 

in the liver and excreted priaarily in bile (169). Plaaaa 

concentrations of the tocopherol• vary aaong individuals but 

plaaaa aeasureaenta in noraal adults range between 0.8 and 

1.4 ag per 100 aL (167). Noraal requireaents for Vitaain E 

are estiaated at 25-30 ag daily. One •c of alpha-tocopherol 

la approxiaately equivalent to 1 I.U. of alpha-tocopherol. 

In experiaental aniaals, the aaount of vitaain B required in 

the diet to prevent signa of deficiency depend on: 1) the 

aaount of dietary polyunsaturated fatty acids, and 2) the 

preaence of other natural or aynthetic fat-soluble 

antioxidant• in the diet (168,167). 

The richest dietary sources of Vitaain B are certain seed 

oils such as corn, peanut, and aoybean oil, wheat gera, 

liver, and egaa (167). Vitaain B deficiency states in 

adults, with or without fat aalabaorption can induce 

neurolocical abnoraalitiea producinc ayaptoaa ot ataxia, and 
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areflexia (171-173). Low levels of Vitaain E can be found in 

i abetalipoproteinaeaia, aalabsorption syndroaes in cystic 

I 
fibrosis, short bowel and blind loop ayndroaea, and in 

cholestatic liver disease (171-173). In aalabaorption 

states, suggested replaceaent therapy averages 100 ag per 

kilograa per day, and a dose of one to two graas daily of 

alpha-tocopherol has been considered as effective 

antioxidant therapy (143,145,148,188). However, doses of 900 

I.U. daily or lower of alpha-tocopherol aay also represent 

- effective antioxidant therapy (174). Adverse reactions have 
I 

rarely been reported with large doses (greater than 300 I.U. 

daily) of alpha tocopherol (187,189,175). Rare adverse 

reactions include: nausea, diarrhea, intestinal craaps, -
fatigue, weakness, headache, blurred vision, rash, all of 

• which are known to disappear after discontinuing the vitaain 

• (189). 

Nutritionists • have long been opposed to vitaain 

suppleaentation in adults, stating that intake of vitaains 

• above levels of the Recoaaended Dietary Allowance are of no 

- appreciable benefit (178). While this is true ot vitaains 

that are only functional coaponents of enzyaatic systeas, it - is not the case for antioxidants such as vitaain E (178). 

Biological requireaents for antioxidants are dependent on 

I the concentrations of free radicals and other oxidants, and ,.... 
~-

the polyunsaturated fatty acid content of body tissues 

1 (187,168,178). 
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8.0 STUDY OBJICTIVIS 

In relation to a previous study (123) 1
, the objective of the 

current study was to replicate the abort tera efficacy of 

alpha-tocopherol in the treataent of tardive dyskinesia in a 

larger saaple of patients. 

T.O BYPOTBBSIS TO BB TBSTID: 

With the preaiae that tardive dyskinesia aay involve a 

neurodegenerative process resulting froa a cytotoxic effect 

of free radicals, it is hypothesized that short-tera 

antioxidative suppleaentation therapy with alpha-tocopherol 

aay be of benefit to patients suffering froa tardive 

dyskinesia who have, to aoae degree, reversible free 

radical-induced neuroaeabrane alterations. 

8.0 •BTBOD 

8.1 Deaica: 

The study was double-blind, placebo controlled, with a 

crossover period. Bach subject was randoaly assigned to an 

iaitial 8 week treataent period with either alpha-tocopherol 

or placebo. This first period was followed by a two or three 

week placebo washout depending on each subjects aedication 

1 This study was carried out prior to the publication of the 
study by Blkaahef A. M. et al: Vitaaia I ia the 
treataent of tardive dyskinesis. Aa J Psychiatry, April 
1990, 14?: 505-508. 
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interval, for exaaple, if subjects were on depot 

neuroleptic& every 2 or 3 weeks. The placebo washout before 

the start of the second period was done in order to •ini•ize 

the possibility of a carryover effect of alpha-tocopherol 

(if received in the first period) durin~ the second period 

of the crossover. A second 6-week crossover treataent period 

followed durin~ which subjects received alpha-tocopherol if 

they had initially been on placebo, or placebo if they had 

initially received active •edication. The desicn of the 

study is illustrated below: 

Alpha-tocopherol 
400 I.U. tid 

Alpha-tocopherol 
400 I.U. tjd 

>< ~0----~~~q-u-i~v-a~l-e_n_t _______ &~ Placebo '--8---9--~B-q_u_i~v-a-l~e--n-t---1-4---1-5 

Placebo tid Washout Placebo tid 

WIIKS 

8.2 Subjects: 

Thirty-three outpatients recruited fro• St. Mary•s Hospital 

Center, Montreal. and the Royal Ottawa Hospital, Ottawa, 

were selected for participation in the study as they becaae 

available. 

Inclusion criteria included: 1) subjects had a priaary 

diagnosis of schizophrenia or bipolar disorder accordinc to 

DSM-III-R criteria (2), 2) aet Research Dlacnoses Criteria 

(Schooler and Kane 1982) for at least aild TD (85), 3) 
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subjects were of either sex and between the ages of 18 to 70 

years, 4) subjects bad a stable level of psychopathology not 

requiring aedication changes in the last two aontbs, 5) 

subjects bad stable psychotropic drug regiaena for at least 

two aontbs prior to study entry, 8) subjects bad adequate 

educational levels capable of understanding the study and 

giving inforaed consent. 

Bxclasioa criteria iacladed: 1) significant neurological or 

disease (apart froa tardive dyskinesia and 

parkinsonisa). 2) use of any drugs with significant aoveaent 

disorder inducing potential (except antipsychotic and 

antiparkinsonian aedications), 3) signs of organic brain 

syndroae, 4) BCT treataent within the last five years, 5) 

history of drug or alcohol abuse/dependance in the last six 

aontbs, 8) faaily history of illnesses associated. with a 

aoveaent disorder (e.g., Huntington's disease, Wilson's 

disease), 7) for study design purposes, subjects receiving 

aonthly depot neuroleptic injections. 

8.& .. dicatioa Schedule: 

Alpha-tocopherol or placebo was adainistered double-blind on 

a fixed dosage schedule. All drugs were prepared in 

identical capsules which contained 400 I.U. each of alpha-

tocopherol or an equivalent placebo (Novopbara Ltd.). All 

subjects received either one 400 I.U. capsule of alpha-

tocopherol, or one identical placebo capsule, three tiaes 
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daily (tid). In between the two treataent periods, a placebo 

washout was adainistered with a dosage regiaen of one 

placebo capsule, three tiaes daily (tid). To eneure 

coapliance, capsule count was verified at each viait. 

With regard to the subjects regular psychotropic 

aedications. no changes in these aedications occured 

throughout the study. Neuroleptics. antiparkinsonian agents, 

benzodiazepines, lithiua, were peraitted as long as each 

patient had been on stable doses of aedication at least two 

aonths prior to study entry. 

8.4 Aaaeaaaent: 

For the first three aonths of the study, patients were 

jointly assessed by the candidiate (C.S.) and the thesis 

supervisor (J.B.) until concordance in ratings had been 

reached. Following this standardized training period, all 

patients were subsequently evaluated by the candidate. 

Involuntary aoveaents were assessed with the Abnoraal 

Javolaatar~ Scale (AIMS) (130) and the 

Bztrap~raaidal Syaptoa Rattna Scale (ESRS) (131) at baseline 

and every 2 or 3 weeks thereafter (depending on the 

injection schedule of each subject, if on depot 

neuroleptic&) until study coapletion. These evaluations were 

carried out under the following standardized conditions: 1) 

for subjects on depot neuroleptic&, TD aasessaents were 

conducted just prior to their next neuroleptic injection, 2) 
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due to possible diurnal fluctuations in TD severity, an 

I effort was aade to assess each subject at siailar tiaes 

durin& the study visits. 

I The Brief Psychiatric Ratinc Scale (BPRS) (130,177) and the 

I 
Global Asaeaaaent Scale (GAS) (130,178) were used to assess 

the level of psychopathology and functioning of each subject 

I at baseline and at study teraination. Side effects related 

to the study aedication were recorded at each visit. 

I 
I 

8.5 Studr aeaaurea: 

I a) Clinical · evaluations: A neurolocical exaaination was 

perforaed for each patient prior to study entry. 

. I 
b) Ratlnc scales: 

1) The Abnoraal Involuatarr •oveaent Scale (Al.S): 

The AIMS scale, a frequently used 12-itea clinical ratinc 

scale, designed to record in detail the occurence of 

dyskinetic aoveaents, has a detailed standardized 

exaaination procedure (130). The AIMS total score is 

obtained by the addition of individual results for each 

!tea. All !teas, except for two iteas concerning the 

subject's dental status, range froa none to severe or 0 to 

4. In 1976, the AIMS scale was aade available throuch the 

ECDBU Assessaent Manual for Psychopharaacology without 

foraal interrater reliability and validation studies. To the 

... 
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candidate's knowledge, specific validity and reliability 

data for the scale have not been published. A copy of the 

AI•s acale ta included in the appeadicea. 

tt) The Bztraprraaldal sraptoa Ratiac Scale (ISRS): 

The ESRS consists of a parkinsonisa, dystonia, and 

dyskinesia questionnaire and behavioral scale, a physician's 

exaaination of parkinsonisa and dyskinetic aoveaents, and a 

clinical global iapression of severity of dyskinesia and 

parkinsonisa. The 12-itea questionnaire allows the patient 

to report on extrapyraaidal syaptoas and other neuroleptic 

side effects at periods other than the tiae of their 

exaaination. 

The questionnaire itea scores range froa " absent " to 

" severe " or 0 to 3. The evaluation of parkinsonisa 

includes an 8-itea subscale, and each parkinsonisa !tea 

score ranges froa 0 to 6. Tardive dyskinesia is rated 

followinl a standard procedure desi1ned to activate or 

uncover covert dyskinesias. Dyskinetic aoveaents in each of 

the coaaonly involved auscle groups are rated according to 

their frequency (occasional, frequent, constant or alaost 

so) and aaplitude with each !tea havin1 a score range of 0 

to 6. The scale also includes two clinical global 

iapression of severity scales for dyskinesia and parkisonisa 

each ran1in1 in scores froa " absent " to " extreaely severe 

" or 0 to 8. The last subscale of the BSRS·, concerning the 

1ta1e of parkinaoniaa, was not appropriate for use in this 
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study. The ESRS has been validated in 8 double-blind studies 

and was found to be sensitive in its ability to detect 

changes in both parkinsonian and dyakinetic ayaptoaa and to 

give results consistent with those fro• studiea using 

standard scales such as the AIMS. Inter-rater reliability 

coefficients have ranged froa 0.80 to 0.97 (130). The ESRS 

is a sensitive and reliable instruaent for aeasuring 

parkinsonian and dyskinetic syaptoas. A copy of the ISRS is 

included in the appendices. 

ii1) The Brief Psychiatric Rating Scale (BPRS): 

The BPRS consists of 18 syaptoa constructs or !teas that are 

rated on a 7-point scale of severity. Each !tea score ranges 

fro a "not present" to "extreaely severe" or 1 to 7. This 

scale provides a rapid and efficient evaluation of 

psychopathology and is frequently used in clinical drug 

trials. Brief instructions for rating each itea are printed 

on the scale itself, but to increase coaaunality in 

interpretation, the !teas are defined in greater detail in 

the BCDEU Asaesaent Manual for Psychopharaacology (130). In 

ita original 18-itea version, interrater reliability was 

established with an r range varying fro• .82 to .87 (177). A 

copy of the BPRS is included in the appendices . 

iv) The Global Aaaeaaaent Scale (GAS): 

The GAS evaluates the overall functioning of a subject on a 

continuua froa psychological or psychiatric illness to 

health with values ranging froa 01, the hypothetically 
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sickest posaible individual, to 100, the hypothetically 

healthiest. The scale is divided into ten equal intervals: 

01-10, 11-20, 21-30, and ao on to 91-100. The defining 

characteristics of each 10 point interval coapriae the 

scale. Specific guidelines for the proper rating of the GAS 

are found in the BCDBU Aaaessaent Manual for 

Psychopharaacology (130) and in a procedure detailed by the 

authors of the scale (178). In five interrater reliability 

studies, the GAS waa found to have a good reliability, with 

an intraclasa correlation coefficient of reliability ranging 

froa 0.69 to 0.91. (178). A copy of the GAS in included in 

the appendices. 

v) Side effect checklist: 

A side effect checkliat, derived froa side effects having 

been reported with Vitaain E, was coapleted at each study 

visit. A copy of thia checklist la included in the 

appendices. 

c) Laboratert aeaaurea: All subjects underwent a detailed 

laboratory assessaent which included thyroid function 

studiea. 

Willinc aubjecta had blood drawn for aeasureaent of plasaa 

tocopherol levels at baseline, and blindly during active and 

placebo periods (Clinical Rutriti~n. Pharaa Industry Unit, 

Departaent of Buaan Nutrition and Health,· P. Boffaann La 

Roobe I Co. Ltd., Vitaaina and Pine Cheaicals Division, 
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Basle, Switzerland). 

8.8 Bthical coaaiderattoaa: 

Subjects participated only after the nature of the study had 

been explained and written inforaed consent had been 

obtained. The study was approved by the Health Protection 

Branch of Health and Welfare Canada and by the Ethics Review 

Coaaittees of St. Nary's Hospital, Montr,al, and of the 

Royal Ottawa Hospital, Ottawa. A copy of the taforaed 

conaeat for• la tacluded ta the Appeadices. 

8.7 Stattattcal Aaalraia: 

Scores for ESRS aad AIMS scores at ter•ination of Vttaain E 

and Placebo treataent were exaained usine analysis of 

variance for the two-period cross-over desten (179). Mean 

end point chances froa baseline were analysed for all 27 

subjects at terainatton of V1ta•1n E and Placebo treataents. 

The breakdown of ana of squares in the analysis of variance 

table 1a reported in Table II. 

INSERT TABLE II ABOUT HERE 



; 
~~ 
~ 
I 
I 
I 
I 
I 
I 
I 
I 
I 

• ·•.if • 
-i; • 

-• -• j~ .,., 
ill 

-

Christian Shriqui: Tardive D¥akineaia 42 

9.0 RBSULTS 

9.1 Patieat Characteristics: 

The saaple consisted of thirty-three subjects, six of whoa 

terainated preaaturely (see section below). The reaaining 

twenty-seven subjects ( 17 feaale; 10 aale) had a aean age ~ 

SD of 42.9 ~ 12.6 and an age range of 19-69. Twenty-two 

subjects satisfied DSM-111-R criteria for schizophrenia and 

five subjects aet DSM-111-R criteria for bipolar disorder 

(2). Twenty-one subjects were on injectable neuroleptics, 

five subjects were on oral neuroleptic&, and one subject 

received no ·neuroleptic&. Eighteen subjects (67%) received 

concoaitant antiparkinsonian agents; thirteen subjects (48%) 

received concoaitant benzodiazepine aedication; and four 

subjects (all bipolars) were on concoaitant lithiua therapy. 

One bipolar and one schizophrenic subject also received 

therapy with carbaaazepine. Twenty subjects (74%) had an 

illness duration ereater than ten years. A aajority of these 

patients were on continued neuroleptic drug therapy for an 

equally Iona period. The patients' psychopathology reaained 

stable throuahout the entire study period as there were no 

significant ( p < .05 ) differences between baseline and end 

point scores on the Brief Psychiatric Rating Scale (BPRS) 

and the Global Assesaaent Scale (GAS) . 
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9.2 Drop-outa: 

Apart froa the 27 subjects who coapleted the study, five 

schizophrenic patients discontinued their participation due 

to noncoapliance unrelated to adverse effecta of treataent, 

and one elderly bipolar patient was forced to withdraw her 

participation for aedical reasons unrelated to the use of 

the study aedication. Due to the crossover nature of the 

study, none of these six patients was included in the 

statistical analyses. 

9.3 Treataeat reapoaae: 

Scores for Extrapyraaidal Syaptoa Ratinc Scale (ESRS) and 

Abnoraal Involuntary Moveaent Scale (AIMS) total score at 

baseline and at the end of the placebo washout (week 8-9), 

is shown in Table Ill. 

INSERT TABLE Ill ABOUT HERE 

Scorea for ISRS and AIMS total score in subjects first 

treated with Vitaain E and subjects first treated with 

Placebo are shown in Tablea IV aad V. 

INSERT TABLE IV ABOUT HIRE 
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INSERT TABLE V ABOUT HERE 

Scores for ESRS I-VI, ESRS total score, and AIMS total score 

in subjects first treated with Vitaain E and subjects first 

treated with Placebo are illustrated in Pteurea 1-8. 

INSERT PIGURES 1-8 ABOUT HERE 

Scores on the ESRS subscales I-VI and AIMS total score, at 

terainatlon of Vltaain E and Placebo treataent, froa 

analysis of variance for the two-period crossover design, 

revealed no sicnificant differences (with alpha levels set 

at .OS) as shown on Table VI. 

INSERT TABLE VI ABOUT HERB 

Differences froa baseline scores on the aean AIMS total 

score at teraination of Vitaain E and Placebo treataents 

were sicnificant ( p < .OS, paired t test). At teraination 

of Vitaain E, the aean AIMS total score dropped 48 ' froa 

baseline levels. At teraination of Placebo, AIMS total score 

dropped 4S • froa baseline levels. When both treataent 
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groups were co•pared. no significant ( p < .05) differences 

e•erged on any of the individual ite•s of the BSRS (IV) 

dyskinesia subscale (i.e .• no differential treat•ent effect 

was observed with regard to the affected body region). 

Period effect analysis (period 1: initial six weeks, period 

2: last 6 weeks of the study). irrespective of drug 

treat•ent, using analysis of variance for the two-period 

crossover design. showed no significant differences except 

on parkinsonis• (BSRS 11) and on the Clinical Global 

I•pression (CGI) of Severity of Parkinsonis• (BSRS VI) 

scores as shown on Table VII. 

INSBRT TABLB VII ABOUT HERB 

0.4 Side eftecte: 

Side effecta reported while receiving V1ta•1n B and Placebo 

are abown in Table VIII. Side effects are reported as they 

occured in each subject. If a particular aide effect occured 

•ore than once in the sa•e subject, the side effect is 

reported only once for that given subject. 

INSERT TABLB VIII ABOUT BBRB 
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In all subjects, the side effects were short lived, aild in 

severity, and seldoa occured aore than once. No 1ide etteot1 

required any particular treataent. A aurpriainaly hiah 

nuaber of subjects (33 ~) reported aild diarrhea while on 

Placebo. 

9.8 Plaa•a tocopherol levels and chance in dJaklneaia 

acorea: 

Twenty out of the twenty-seven subjects agreed to have blood 

drawn at baseline and at the end of each 6 week treataent 

period for deteraination of plasaa tocopherol levels. Mean 

levels + SBM were 27.19 ± 3.7 aicroaol/L ( or 11.55 ± 1.32 

g/al) at baseline, and 62.02 ± 6.8 aicroaol/L ( or 26.53 ± 

2.88 g/al) after six weeks of tocopherol adainistration 

(paired t-teat • -6.41, p < 0.001). The increase in the 

tocopherol/cholesterol ratio after 8 weeks of treataent with 

vitaain B was equally significant (paired t-test • -6.98, 

p < 0.001). Results of tocopherol plasaa levels and 

tocopherol/cholesterol ratio at baseline and following 6 

weeks of tocopherol adainistration are illustrated in Picure 

.!· A correlation analysis, between plasaa tocopherol 

levels and change in severity of dyskinesia ratings on the 

BSRS and AIMS total score failed to show any significance 

(with alpha level set at .05). 
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INSERT FIGURE 9 ABOUT HERE 

9.8 Statiatical Power Aaalvata: 

Table IX shows the ainiaua detectable treataent differences 

for this study with 80~ and 90~ power (using a two-tailed 

test at p•0.05), as based on the study results. For 

instance, at 80~ power, the study could detect a treataent 

difference of 2.91 scale points in the ESRS IV scores (total 

scores for tardive dyskinesia), which represents a 29.5~ 

difference fro• the observed placebo endpotnt aean score. 

Siatlarly, the ainiaua detectable difference in AIMS scores 

at 80 ~ power was 22.5~. As the saaple size was estiaated in 

order to detect 25~ differences in tardive dyskinesia scores 

at 80~ power, it is reasonable to conclude that the actual 

power of the study was close to ita original aia. The power 

calculations were aade uaing the aethod described by Lachin 

( 1981) ( 180) . 

INSERT TABLE IX ABOUT BBRB 
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10.0 DISCUSSIOR 

The results of this study suggests that alpha-tocopherol, at 

the dosage level used, confers no consistent short tera 

ayaptoaatic benefit to patients with tardive dyskinesia. 

This finding does not replicate those of two previous 

reports where alpha-tocopherol, adainistered for a four week 

period, showed a significant effect over placebo (123,142). 

In both these studies, the saall saaple size raises the 

issue of how representative the saaples were of a wider 

population of TD subjects. Purtheraore, these diverging 

results aay reflect a pharaacokinetic drug interaction 

between tocopherol and neuroleptic drug levels. Most of the 

patients in this study were on injectable neuroleptics and 

were regularly assessed just prior to their next neuroleptic 

injection. The tiaing of asseasaent aay have added a 

withdrawal eaergent coaponent to their dyskinesia for which 

antioxidative therapy aay be of little or no benefit. 

Alternatively, the subjects in both previous studies 

(123,142) were aoatly on oral neuroleptic&. Since alpha-

tocopherol undergoes hepatic aetabolisa, high tocopherol 

plasaa levels aay have interfered with neuroleptic 

aetaboliaa in the liver. This effect aay have been less 

proainent aaongst the injectable neuroleptic treated 

subjects of this study since injectable neuroleptics do not 

undergo a first pass effect in the liver. Such a drug 

interaction could have led to a higher increase in 
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neuroleptic plasaa levels, despite the constant dose 

received, aaongst patients on oral neuroleptics. This effect 

could of partly covered up their dyskinesia and led to a 

falsely positive result (181). The findina of •arkedly 

increased tocopherol levels followina 8 weeks of tocopherol 

adainistration indicates a necessity to clarify the possible 

significance of a drug interaction between tocopherol and 

neuroleptic aetabolisa. Subjects in this study had 

coaparable plasaa tocopherol levels at baseline and 

following tocopherol ad•inistration to those reported in the 

study by Lohr et al (123). The significant increase in 

tocopherol plasaa levels is also consistent with an overall 

good coapliance a•ongst the patients who coapleted the 

study. 

Deaographically, subjects were also coaparable with regard 

to age and illness duration to those in the study by Lohr et 

al (123). Due to deficiencies in record taking, poor 

historical reliability of subjects, and frequent anosognosia 

of TD •oveaents, it was not possible to adequately deteraine 

the duration of tardive dyskinesia for each patient. This is 

regretful since a correlation analysis between TD duration 

and treat•ent response could have clarified so•e aspects 

pertaining to the expected greater reversibility of TD in 

patients with a relatively early onset of •oveaent disorder. 

Since there were no clear differences in side effects 

in both treat•ent aroupa (alpha-tocopherol and placebo), it 
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is difficult to tease out which treataent eaergent syaptoaa 

were really related to alpha-tocopherol. Factors such as 

the excipient& in the capsule preparation, and 

suggestibility of patients when warned of poeaible aide-

effects, could have played a role in the occurence of 

treataent eaergent ayaptoas. 

The placebo effect observed has been reported in other 

TD controlled studies (105,132). Several of the subjects 

enrolled in this study were " vitaain friendly " and had 

engaged in taking vitaain auppleaents in the past. This 

factor could represent an unintentional selection bias which 

could of played a role in the placebo response. 

The period effect noticed only for parkinsonisa in the 

ESRS II and VI aubscalea raiaea the possibility of a 

pharaacokinetic drug interaction between the excipient& in 

the capsule preparation and anticholinergic antiparkinaonian 

aedication . Stress aay also have played a greater role in 

parkinaonlaa scores during the second period of the study. 

Since the reaaining findings were consistent, it is unlikely 

that the period effect observed on parkinaonisa reflects an 

inconaiatancy in ratings. 

.ODIL lW TARDIVI DYSKIRISIA 

The evidence supporting free radical toxicity in the 

developaent of tardive dyskineaia 11 ateadily 1ncreaa1na. A 
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significant shortcoaing reaains the inability to directly 

aeasure free radical activity in the central nervous systea. 

Nevertheless, assay techniques uaine th1obarb1tur1o acid 

(TBA) reactivity, aeasurine lipid peroxidation in plaaaa, 

peripheral lyaphocytes and in the CSP, clearly suegest 

increased free radical activity in neuroleptic treated 

subjects. 

At this tiae, the free radical aodel is unclear as to 

why only a percentage of patients receiving chronic 

neuroleptic drug therapy develop tardive dyskinesia. Pre-

clinical and clinical findings (123,142,159,161,163,164,165) 

support the notion that Vitaain B aay neutralize the toxic 

effects of free radicals in the central nervous systea. 

Although it seeas paradoxical for free radicals to play a 

role in the developaent of clinically opposite aotor 

conditions, it is possible that patients with tardive 

dyskinesia have in coaaon with patients with Parkinson's 

disease endogenously low levels of free radical scavenging 

enzyaes (144,157,182). In individuals predisposed to the 

developaent of TO, neuroleptic& could suppress the activity 

of protective enzyaes and lead to increasing free radical 

activity which could progressively lead to basal ganglia 

neuropathology. The hypokinetic or hyperkinetic nature of 

the aoveaent disorder would depend on the location(s) of 

structural daaage (e.g., basal ganglia, substantia nigra) as 

well •• on which efferent pathway or coabination of pathways 
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(e.g., dopaainergic, GABAergic) is affected. 

Despite these equivocal findings, further research 

with a long-tera follow-up cohort ot newly treated 

schizophrenics with neuroleptic&, ia a likely atep to 

clarify the prophylactic use of alpha-tocopherol alone, or 

in coabination with other potent antioxidants, for exaaple, 

deprenyl. 
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DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
STUDY PATIENT FORM PERIOD RATER HOSPITAL 

PUBLIC HEALTH SERVICE 
117 ALCOHOL. DRUG ABUSE, ANO MENTAL HEALTH ADMINISTRATION 

NATIONAL INSTITUTE OF MENTAL HEALTH 
(1-61 17·91 (10·121 (13·151 116·171 (79-801 

PATIENT'S NAME 

ABNORMAL INVOLUNTARY 
MOVEMENT SCALE RATER 

" 
(AIMS) DATE 

Code: 0 • None INSTRUCTIONS: Complete Examination Procedure (reverse side) before 
making ratings. 
MOVEMENT RATINGS: Rate highest severity observed. 
Rate movements that occur upon activation one f!!B than 
those observed sjxlntaneously. 

1 = Minimal, may be extreme normal 
2 =Mild 

FACIAL 

AND ORAL 

MOVEMENTS: 

-
-

EXTREMITY 

MOVEMENTS: 

- TRUNK 
MOVEMENTS: 

-
GLOBAL 

JUDGMENTS: 

--
I . 

I DENTAL ,...,. STATUS: 

Jl/fll'wl 
I MH.a-117 

11·74 

I 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

d. 

9. 

10. 

11. 

12. 

I 
Muscles bf Facial Expression 
e.g.1 movements of forehead, eyebrows; periorbital area, cheeks; 
include frowning, blinking, smiling, grimacing 

Lips and Perioral Area 
e.g., puCkering, pouting, smacking 
Jaw 
e.g., biting, clenching, chewing; mouth opening, lateral movement 
Tongue 
Rate only increase in ~ment both in and out of mouth, 
NOT inability to sustain movement 

Upper (arms, wrists, hands, fingers} 
Include choreic movements, (I.e., rapid, objectively purposeless, 

3 =Moderate 
4 =Severe 

(Circle One) 

0 1 ~ 3 

0 1 2 3 

D 1 2 3 

0 1 2 3 

irregular, spontaneous), athetoid movements (i.e., slow, irregular, 0 1 2 3 
complex; serpentine). 
po NOT. include tremor (i.e., repetitive, regular, rhythmic) 

Lower (leg~, knees, anklt!s, toes} 
,.g., lateral knee movernent1 .foot tapping, heel droPping, foot 0 1 2 3 
squirming, invenion and eversion of foot -
Neck. shoulders, h!ps 

0 1 2 e.g., rocking, twisting, Squirming, pelvic gyrations 3 

Severity of abnormal movements None, normal 

Minimal 

Mild 

Moderate 

Severe .. . 
Incapacitation due to llbnorrilal movem..-tts None, normal 

Minimal 

Mild 

Moderate 

Sev .. 

Patient'siiWllfeneu of ab~ movements 
. 

No awareness 
Rate only patient's report Awn; no distrea 

Awn~ mild di~llll 
Aw .... moderate distress 

Aw ... , severed~ 

Current problems wi1h teeth md/or dentures 
No 
Yes. -

Does patient usually wear dentures? 
( No 

Yes 

534 

CARD01 
(18-191 

4 (20) 

4 (21) 

4 (22) 

4 (23) 

4 (24) 

4 (25) 

4 (26) 

0 
1 

2 (27) 

3 
4 

0 
1 

2 (28) 

3 

4 

0 
1 

2 C29J 
3 
4 

0 
(30) 

1 

0 
(31) 

1 
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11 EXTRAPYRAMIDAL SYMPTOM RATING SCALE 
(CSOUINARD & ROSS-CHOUINJLqo) 

~ Study No. • ESRS 

i 
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Date of assessment Pt. No. 

v. 

VI. 

Year . .., ..... Month Day Initials 

CLINICAL GLOBAL IMPRESSION OF SEVERITY OF DYSKINESIA 
Considering your clinical experience, how severe is 
the dyskinesia at this time? 

0: absent 
1: borderline 
2: very mild 

.. 

3: mild 
4: moderate 
5: moderately severe 

6: marked 
7: severe 
8: extremely severe 

CLINICAL GLOBAL IMPRESSION OF SEVERITY OF PARKINSONISM 
Considering your clinical experience, how severe is the 
parkinsonism at this time? 

0: absent 
1: borderline 
2: very mild 

3: mild 
4: moderate 
5: moderately severe 

6: nU!.rked 
7: severe 
8: extremely severe 

VII. STAGE OF PARKINSONISM (Hoehn & Yahr} 

0: normal 
1: unilateral involvement only, minimal or no functional 

impairment (stage I) 
2: bilateral or midline involvement, without imnairment 

of balance (stage II) · 
3: mildly to moderately disabling: first signs of 

impaired righting or postural reflex (unsteadiness 
as the patient turns or when he is pushed from 
standing equilibrium with the feet together and eyes 
closed), patient is physically capable of leading 
independent life (stage III) 

4: severely disabling: patient is still able to walk and 
stand unassisted but is markedly incapacitated 
(stave IV) 

5: confinement to bed or wheelchair (stage V) 

Investigator's signature ----------------------~ Date -----------
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INSTRUCTIONS: lnSI!rt Gtm~ral Scoring ShHt llfld Cocn 01 Under ShHt Number. 

This form consists of 18 symptom constructs. each to be rated on a 7 -point scale of 
severity ranging from "not present" to "extremely severe". If a specific symptom is 
not rated, mark "0" • Not Assessed. 

Mark the column headed by the term which best describes the patient's present condition. 

USE A NO. 2 LEAD PENCIL. BE SURE TO MAKE MARKS HEAVY AND DARK. ERASE COMPLETELY ANY MARKS YOU WISH TO CHANGE. 

Mllrk on right half of scoring sheet on row specified ROW 
NO. IIOOER· EX· IIOT 

SOMATIC 
Ol!gtH of concetl'l OWf preser1t bodily healtll. Rate tile 
degtH to which physical health is perceived •• • p•Obletn by 1 

CONCERN the potient, whethe< complaints .._a tealistic blli• Ot riOt. 

WOtty, feat, 01 over-coi'ICerl'l lot ptnent o• futute. Rate 

ANXIETY 
solely on the IMiil of ~N~tbal tepOtt of potient'l own oubi4c· 

2 tiw upe<iencfl. Do 1'101 infer •n•ietv from physical tltm 
Ot lrOtn neurotic <Hfense mechanitmS. 

Deficiency in <elating to tile intetVicwer and to the inteMe..,. 
EMOTIONAL et litUlltion. Rate only the deft• to which the pllient ....., 3 
WITHDRAWAL thl impfasion of failing to be in emotional contoct ,.;th 

other people in the ir1te,..._ situation. 

Ollgree to which the thCI\Igl\t pr- are conluled, dil-

'CONCEPTUAl connected or disort~~nized. Rote on the basis of iflt19"1tion 
of the ~N~tt~al prOduets of the potient: do not rate on thl • OISORGANI· bllit of potient's subjecti~N~ impression of his - levtl of 

ZATION functioning. 

O...r-concern or remorse for put behwior. Rile on tile 

GUILT 
basis of the potient's Wbjectiw eope<ietlcts of guilt ., 5 
evidenced by ~~ report with oppr-ia'* afle<:t: do not 

FEELINGS infer tuilt feelings from deprenion. •n•iotty Ot neurotic 

del-•· 
Physical and motor manifeotations of tension,"--." 
and heiglltefted Ktivation level. T-ion mould be med 

TENSION solely on thl basis of phyticalsigns and motor behavior and 5 
not on thiiMiil of subjective uperiei'ICU of •-ion 
teported by the potiel'lt. 

Unusu1l and unnatur11 mot01 belmrior, tile type of motor 
MANNERISM$ beii<Mor which CliUift cert.~in mental potienll to 111nd out 

ANO in a crowd of I'IOfmlll people. Rile only abnot'mllily of 7 

POSTURING -r1u; dO not rate simple hlifhtentel motor KtMty 
here. 

Ex,...rtted sell-opinion, conviction of unutull ability 0t 
.,_.,, Rate only on lht basis of potient's stettments-. 

GRANDIOSITY himself 0t Mlf.ifloftlltion·tOoOthlri,I'IOt Oft tile baltl of his I 

cHmelnor in the ifl.........,situ•tion. 

De~ in mood. lld_.. fll111e only Cf<l9t'ft of 
DEPRESSIVE delpondency; do not ,.,.Oft thl batrt of lnf-- • MOOD cerning dep<enion bMed - ,....,., rt1ardltion and 

socn.ac.c complaints# 

Animost'Y, COI'IItmpt,beflirtet-. dildatn tor otht< 11110111t 
OUIStCN lhe inttrvi<fw lit ... liofl. Alltlt IOJely 01'1 thlllllis of 

HOSTILITY tM -boil r..,_ of f ..... and action~ of the Pltient t-
10 othets: dO not inter hostility from neurotic dcl•non. 

an•~•v r101 somatic complaints. tlf•r••ttitudtt t~ 
ittt•ndtl,.r Ultd« .,ulfii:OOt/;Hit'•ti..,..,.-J 

8elitf (tltlllllioMI Oif othflt~l thel others"- -·or 

SUSPICIOUS. 
...... had in the pan. malicioul or discriminltOty intent 

NESS 
•-ard thl patient. On thl blob of ~N~tbll repOtt, rate only 11 
thoM ouspiciofts which .,. currently htlcl whethlr they 
concern pen or p,_nt circurnll-. 

12. 

13. 

14. 

15. 

16. 

17. 

, .. 

158 

..S· NOT'. \'tRY MOOEA· ATELY T119otllV 
SfSSal PRESENT M11.11 loiiUI ATE SIM:IIE SIM:R£ SIM:IIE 

0 1 2 3 • s 6 7 

Continue marking on right half of scoring sheet on row specified 

HALLUCINA· 
TORY 
BEHAVIOR 

MOTOR 
RETAROA· 
TION 

UN CO. 
OPERATIVE· 
NESS 

UNUSUAL 
THOUGHT 
CONTENT 

BLUNTED 
AFFECT 

EXCITEMENT 

DISORIENT· 
ATION 

Perceptions witllout normal external nimuluJ corre· 
sponder~Ce. Rate only those exPt<iencn which are 
reportH to hawott occurred witllin the 1111 WHk ond wh • ich 

nd - clncribed •• distinctly different from the tllought a 
i........., pt- of I'IOfmll people.' 

Reduetion in tnettV lewl evidenced in p-.:1 _,. ..... 
nly; 
f 

Rate on the bllit of obMrwd behaYiOt of the patient o 
dO not rate on blsit of patiel'lt's subjective imprellion o 
-mervyltvel 

EYiclenct of retltt-e, unfriendlineu, r-ntment, and lick 
lyon of readiness to cooperatt wilt! thl intetV.._r. Rate on 

the balis of the patient's attiW<H and raponift to thl 
intervil-r and thl in .. rview litwtion; dO not rate on 
of reparsed --• or uncooperttiwnesl outlicH th 
inte,..._ tilUaliOI'I. 

bllis 
• # 

Unuklal, odd, strange, or biz••• thought content. Rate 
hire the..,.. .. of unusualneu, not the c~~tree of cli 
iution of thought pr-. 

Reduced emotioftll •-· opporent lock of normalfeeli 
or involvement. 

He;ghtafted emotional •-· ~~git•tion, inctUMcl r-tivi "'· 
Confusion .,.. lick of - MSoci•tion'for ,..,......, 
or time. 

ROW 
NO. 

12 

13 

14 

15 

16 

17 

11 
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GLOBAL ASSESSMENT SCALE (241-GAS) 
R. L. Spitzer, M. Gibbon and J. Endicott 

Rate the subject 1s lowest level of functioning in the last week by selecting 
the lowest range which describes his functioning on a hypothetical continuum 
of mental health-illness. For example, a subject whose 11behavio~ is consider­
ably influenced by delusions" (range 21-30) should be given a rating in that 
range even though he has 11major impairment in several areas 11 (range 31-40). 
Use intermediary levels when appropriate (e.g., 35, 58, 63). Rate actual func­
tioning independent of whether or not subject is receiving and may be helped 
by medication or some other form of treatment. 

100 

9~ 
90 

I 
81 

8f 
71 

70 

I 
61 

610 

51 

50 

J 
40 

31 

30 

I 
21 

20 

Jl 
10 
I 

01 

No symptoms, superior functioning in a wide,range of activities, 1ife 1 s 
problems never seem to get out of hand, is ~ought out by others because 
of his warmth and integrity. 
Transient symptoms may occur, but good functioning in all areas, inter­
ested and involved in a wide range of activities, socially effective, 
generally satisfied with life, "everyday" worries that only occFJsionally 
get out of hand. 

Minimal symptoms may be present but no more than si ight impairment in 
function'ing, varying degrees of "everyday" worries and problems that some­
times get out of hand. 

Some mild symptoms (e.g., depressive mood and mild insomnia) OR some diffi­
culty in several areas of functioning, but generally functioning pretty well, 
has some meaningful interpersonal relationships and most untrained people· 
would not consider him "sick". 

Moderate symptoms OR generally functioning with some difficulty (e.g., few 
friends and flat affect, depressed mood, and pathological self-doubt, eu­
phoric mood and pressure of speech, moderately severe antisocial behavior}. 

Any serious symptomatology or impairment in functioning that most clinici.ans 
would think obviously requires treatment or attention (e.g., suicidal pre­
occupation or gesture, severe obsessiona1 rituals, frequent anxiety attacks, 
serious antisocial behavior, compulsive drinking). 

Major impairment in several areas, such as work, family relations, judgment, 
thinking, or mood (e.g., depressed woman avoids friends, neglects family, un­
able to do housework), OR some impairment in reality testing or communication 
(e.g., speech is at times obscure, illogical. or irrelevant), OR single 
serious suicide attempt. 

Unable to function in almost all areas (e.g., stays in bed all day), OR be­
havior is considerably influenced by either delusions or hallucinations, OR 
serious impairmen~ in communication (e.g., sometimes incoherent or unrespon­
sive) or judgment (e.g., acts grossly inappropriately). 

Needs some supervision to prevent hurting self or others, or to maintain 
minimal personal hygiene (e.g., repeated suicide attempts, frequently violent, 
manic'excitement, smears feces), OR gross impairment in communication {e.g., 
largely incoherent or mute). 

Needs constant supervision for several days to prevent hurting self or others, 
or makes no attempt to maintain minimal personal hygiene. 

583 
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P.ATIENT INITIALS: __ _ 

PATIENT #: -~-

DATE: I I SIDE EFFECT SHEET 

NAUSEA ----­

DLARRHEA ----

INTESTINAL CRAMPS ___ _ 

FATIGUE ----

WEAKNESS ----

HEADACHE ----

BLURRED VIS·ION ----­

RASH-----

I ABSENCE __ _ 

OTHER----------------

. 
!ill: CHECK ONLY THOSE PRESENT . ;= · • 

:: 
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Differential Diagnosis of Tardive Dyskinesia 

• Neuroleptic withdrawal-emergent dysklneslas 

• Stereotyped movements and mannerisms associated wl th 
schizophrenia 

• Spontaneous oral dysklneslas of advanced age or senility 

• Oral dysklneslas related to dental conditions or prostheses 

• Huntington's disease, Wilson's disease. Tourette's syndrome 

• Rheumatic (Sydenham's) chorea; Postanoxic. postencephalitic 
extrapyramidal syndromes 

• Drug Intoxication's (L-dopa, amphetamines. antlcholinerglca. 
antidepressants, lithium, phenytoin) 

. • CNS complications of systemic metabolic disorders (e.g., 
hepatic or renal failure, hyperthyroidism. 
hypoparathyroidism, hypoglycemla) 

• Brain neoplasm (thalamic, basal ganglia) 

• Fahr'a ayndrome (familial calcification of the baul 
ganglia) 

• Foci1 dyatonlaa (Melge syndrome, apaamodlc torticollis) 

Table I 



.. 
• 

t 
i 

I 
i 

.. 
11 

I 
! 

\~ 
r -
-
i_ -

. I 
i 

I ,....,. 
,.,.~ 

11 

I 

Table II Breakdown of sum of squares in the analysis 
of variance table 

VARIABLE DEGREES OF FREEDOM ( df) 

Between patients 26 

Between drugs 1 

Between periods 1 

Residual Error 25 
' 

Total 53 
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Table Ill 

-X (SEM) 
n= 27 

ESRS I 

ESRS II 

ESRS III 

ESRS IV 

ESRS V 

ESRS VI 

ESRS TOTAL 

AIMS TOTAL 

Scores for ESRS and AIMS total score at baseline 
and at the end of the placebo washout: means and 
standard error of the mean (SEM) 

WEEK 8-9 
BASELINE PLACEBO WASH-OUT 

3.296 (0.557) 2.462 (0.423) 

7.852 (0.954) 5.692 (0.908) 

1.074 (0.306) 0.923 (0.254) 

13.889 (0.878) 1 0.154 (1.172) 

3.407 (0.215) 2.731 (0.189) 

0.963 (0.242) 1. 000 (0.192) 

30.481 (1.928) 22.962 (1.867) 

8.519 (0.707) 5.960 (0.871) 
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Table IV 

-X (SEM) 
n= 12 

ESRS I 

ESRS II 

ESRS III 

ESRS IV 

ESRS V 

ESRS VI 

ESRS TOTAL 

AIMS TOTAL 

Scores for ESRS ans AIMS total score in patients 
first treated with Vitamin E: means and standard 
error of the mean (SEM) 

VITAMIN E FIRST GROUP 

Vitamin E Placebo 

Wk 2-3 Wk 6 Wk 12 Wk 14-15 

4.167 2.000 2.333 2.500 
{0.860) (0.522) {0.396) (0.337) 

5.750 4.333 6.083 7.667 
(1.088) (0.924) (1.234) (1.322) 

1.833 1.000 0.500 0.917 
(0.562) (0.400) (0.230) (0.260) 

13.333 11.000 11.083 11.083 
(1.616) (1.805) (1.712) (1.443) 

3.417 2.833 3.250 3.000 
(0.336) (0.241) (0.329) (0.246) 

1. 417 0.667 1. 083 1. 417 
(0.313} (0.284) (0.313) (0.260) 

29.917 21.833 24.333 26.583 
(2.980) (2.489) (2.530) (2.043) 

8.667 6.000 6.455 6.667 
(1.176} (1.267) (1.358) (0.980) 
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Table V 

-X (SEM} 
n= 15 

ESRS I 

ESRS II 

ESRS III 

ESRS IV 

ESRS V 

ESRS VI 

Scores for ESRS and AIMS total score in patients first 
treated with placebo: means and standard error of the 
mean (SEM} 

PLACEBO FIRST GROUP 

Placebo Vitamin E 

Wk 2-3 I Wk 6 Wk 12 Wk 14-15 

1.500 1.851 1.530 2.214 
{0.374) {0.376) (0.256) (0.434) 

6.400 5.800 5.600 6.571 
(1.588) (1.562) (1.344) (1.926} 

1. 571 0.333 0.667 0.929 
(0.532) {0.126) (0.232) (0.305} 

8.800 9.467 9.667 8.929 
{1.239) (1.138) (1.504) (1.458} 

2.533 2.600 2.667 2.500 
(0.236) (0.235) {0.232) (0.228) 

1., 33 0.733 1.067 1. 214 
(0.322) (0.284) (0.267) (0.318) 

22.786 21.500 21.200 22.357 
ESRS TOTAL (3.389) (2.460) (1.981) (2.376) 

5.400 4.800 4.800 5.214 
AIMS TOTAL (0.779) {0.670) (0.846) (0.956) 



Table VI Scores · for Extrapyramidal Symptom Rating Scale ( ESRS) and AIMS at 
termination of Vitamin E and Placebo treatment: means and standard 
deviations (SO), mean differences and standard errors (SE), t 
values and statistical significance of differences from analysis of 
variance for two-period cross-over design. 

* 

-·-··-····················-·-··-··············~-

Vitamin E Placebo Difference 

Mean SD Mean so LS * SEM t p 
Mean 

ESRS I 2.07 1. 66 2.19 1. 30 -0.15 0.30 0.50 0.62 

ESRS II 5.70 5.60 6.63 5.43 -1.17 1.07 1.09 0.29 

ESRS Ill 0.93 1. 30 0.59 0.75 0.31 0.24 1.20 0.21 

ESRS IV 9.05 5.70 10.19 4.60 -0.31 1.00 0.31 0.76 

ESRS V 2.63 0.84 2.78 0.89 -0.15 0.13 1.15 0.26 

ESRS VI 0.93 1.11 1.04 1.06 -0.18 0.24 0.72 0.48 

AIMS 7.11 4.27 7.11 3.61 -0.05 0.55 0.09 0.93 

Least squares estimate from analysis of variance for two-period cross­
over design. Note that the least squares estimate is adjusted for the 
fact that the number of patients beginning treatment with Vitamin E 
differed from the number beginning treatment with Placebo, 

' 

( ) 
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Table VII Period effect analysis, irrespective of drug treatment: 
means and standard deviations (50), and statistical 
significance of differences from analysis of variance 
for the two-period crossover design 

First 6 weeks Last 6 weeks 
PERIOD I PERIOD 2 

p 

Mean 50 Mean 50 

E5R5 I 1.96 1.56 2.30 1. 41 0.252 

E5R5 II 5.15 4.96 7.19 5.96 0.054 

E5RS III 0.63 1 • 11 0.89 1. 01 0.359 

ESRS IV 10.15 5.25 9.89 5.16 0.824 

ESR5 V 2.70 0.87 2.70 0.87 0.900 

ESRS VI 0.70 1.03 1.26 1. 06 0.027 

AIMS TOT. 6.89 4.01 7.33 3.88 0.422 

* 

* 
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Table VIII Side effects reported with Vitamin E or Placebo 
(n=27) 

NUMBER OF PATIENTS REPORTING SIDE EFFECTS 

VITAMIN E PLACEBO 

Nausea 2 0 

Diarrhea 2 9 

Intestinal 
cramps 3 3 

Fatigue 3 0 

Weakness 0 1 

Headache 1 0 

Blurred 
Vision 1 0 

Rash 2 1 

Other 5 2 



Table IX Statistical Power Analysis: Minimum Detectable Treatment Differences with 80% and 
90% Power and N=27 (two-tailed tests at p=O.OS). 

ESRS I 2.07 1.56 

ESRS II 5.70 5.56 

ESRS III 0.93 1.25 

ESRS IV 9.85 5.20 

ESRS V 2.63 0.68 

ESRS VI 0.93 1.25 

AIMS 7.11 2.86 

t ) 
1,,~ r~'''l ~ 1 '"'• :~ ·;, .. >::.:.;, ', ',,',: 1

,~ • ,,. &''',~ 

:r;:~ ·.,~i,,::. ..".:.W 

0.87 1.01 I 42. o I 48.8 

3.11 3.60 I 54.6 I 63.2 

0.70 0.81 I 75.3 I 87.1 

2.91 3.37 I 29.5 I 34.2 

0.38 0.44 I 14 .s I 16.7 

0.70 0.81 I 75.3 I 87.1 

1.60 1.85 I 22 .s I 26. o 

I ~:· I ,~I l J l I t , I f I I I I I 1~;~. -
') .. <,,. -



,·-~ 

Figure 1 

ESRS 
TOTAL SCORE 

QUESTIONNAIRE & BEHAVIORAL SCALE 
5r-

4 ......................................................................................................................................................................................................................................................... ~ 

3 
V 

2 

1 

0 
Bsln Wk 2-3 Wk 6 Wk 8-9 Wk 12 Wk 14-15 

MEDICATION ORDER 

T • S.E.M. -Vitamin first 

1•'~).,. t• e.. f'!il-- (:g l::ll l .1 Ll-- l I I I I J __ I •. ~ .,_ .. ._(~~ .._ 



Figure 2 

PARKINSONISM 
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Figure 3 
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Figure 4 
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Figure 6 
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Diagnostic. criteria ior Schizophrenia : ... ; -· · ... "-·.; . " . :. · ·.:._ " ·-- ·: .~ .~ ·, :- c ·•. • ~: .: ~: 

A. Presence of characteristic psychotic symptoms in the active phase: either (1 ), 
(2), or {3) for at least one week (unless the symptoms are successfully treated): 

(1) two of the following: 

(a) delusions 
(b) prominent hallucinations (throughout the day for several days or sev­

eral times a week for several weeks, each hallucinatory experience 
not being limited to a few brief moments) 

(c) incoherence or marked loosening of associations 
(d) catatonic behavior 
(e) flat or grossly inappropriate affect 

(2) bizarre delusions (i.e., involving a phenomenon that the person's culture 
would regard as totally implausible, e.g., thought broadcasting, being 
controlled by a dead person) 

(3) prominent hallucinations [as defined in (l)(b) above] of a voice with 
content having no apparent relation to depression or elation, or a voice 
keeping up a running commentary on the person's behavior or thoughts, 
or two or more voices conversing with each other 

B. During the course of the disturbance, functioning in such areas as work, social 
relations, and self-care is markedly below the highest level achieved before 
on~t of the disturbance (or, when the onset is in childhood or adolescence, 
failure to achieve expected level of social d~velopment). . 

C. Schizoaffective Disorder and Mood Disorder with Psychotic Features have 
been ruled out, i.e., if a Major Depressive or Manic Syndrome has ever been 
present during an active phase of the disturbance, the total duration of all 
episodes of a mood syndrome has been brief relative to the total duration of 
the active and residual phases of the disturbance. 

D. Continuous signs of the disturbance for at least six months. The six·month 
period must include an active phase (of at least one week, or less if symptoms 
have been successfully treated) during which there were psychotic symptoms 
characteristic of Schizophrenia (symptoms in A), with or without a prodromal 
or residual phase, as defined below. 

Prodromal phase: A dear deterioration in functioning before the active phase 
of the disturbance that is not due to a disturbance in mood or to a Psychoac­
tive Substance Use Disorder and that involves at least two of the symptoms 
listed below. 

Residual ph.se: Following the active phase of the disturbance, persistence of 
at least two of the symptoms noted below, these not being due to a distur­
bance in mood or to a Psychoactive Substance Use Disorder. 

Prodromal or Residual Symptoms: 

(1) marked social isolation or withdrawal 
(2) marked impairment in role functioning as wage-earner, student, or home· 

maker 
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(3) markedly peculiar behavior (e.g., collecting garbage, talking to self in 
public, hoarding food) 

(4) marked impairment in personal hygiene and grooming 
(5) blunted or inappropriate affect 
(6) digressive, vague, overelaborate, or circumstantial speech, or poverty of 

speech, or poverty of content of speech 
(7) odd beliefs or magical thinking, influencing behavior and inconsistent 

with cultural norms, e.g., superstitiousn~ss,-belief in clairvoyance, telep­
athy, "sixth sense," "others can feel my feelings," overvalued ideas, ideas 
of reference · 

(8) unusual perceptual experiences, e.g., recurrent illusions, sensing the 
presence of a force or person not actually present 

(9) marked lack of initiative, interests, or energy 

Examples: Six months of prodromal symptoms with one week of symptoms 
from A; no prodromal symptoms with six months of symptoms from A; no 
prodromal symptoms with one week of symptoms from A and six months of 
residual symptoms. 

E. lt cannot be established that an organic factor initiated and maintained the 
disturbance. 

F. If there is a history of Au.tistic Disorder, the additional diagnosis of .Schizo­
phrenia is made only if prominent delusions or hallucinations are also.'present. 

Classification of course. The course of the disturbance is coded in the 1ifth digit: 

1-Subchronic. The time from the beginning of the disturbance, when the 
person first began to show signs of the disturbance (including prodromal, 
active, and residual phases) more or less continuously, is less than two 
years, but at least six months. 

2·Chronic. Same as above, but more than two years. 

3-Subchronic with Acute Exacerbation. Reemergence or prominent psy· 
chotic symptoms in a person with a subchronic course who has been in the 
residual phase oi the disturbance. 

4-Chronic with Acute Exacerbation. Reemergence of prominent psychotic 
symptoms in a person with a chronic course who has been in the residual 
phase of the disturbance. 

S-In Remission. When a person with a history of Schizophrenia is free of all 
signs of the disturbance (whether or not on medication), "in Remission" 
should be coded. Differentiating Schizophrenia in Remission from No Men­
tal Disorder requires consideration of overall level of functioning, length of 
time since the last episode of disturbance, total duration of the disturbance, 
and whether prophylactic treatment is being given. 

0-Unspecified. 
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296.6x Bipolar Disorder, Mixed 

For fifth digit, use the Manic Episode codes (p. 218) to describe current state • . 
A. Current (or most recent) episode involves the full symptomatic picture of 

both Manic and Major Depressive Episodes (except for the duration require­
ment of two weeks for depressive symptoms) (p. 217 and p. 222), intermixed 
or rapidly alternating every few days. 

B. Prominent depressive symptoms lasting at least a full day. 

Specify if seasonal pattern . 

296.4x Bipolar Disorder, Manic 

For fifth digit, use the Manic Episode codes (p. 218) to describe current state. 

Currently (or most recently) in a Manic Episode (p. 217). (If there has been a 
previous Manic Episode, the current episode need not meet the full criteria for a 
Manic Episode.) 

Specify if seasonal pattern . 

296.5x Bipolar Disorder. Depressed 

for fifth digit, use the Major Depressive Episode codes (p. 223) to describe 
current state. 

A. Has had one or more Manic Episodes 

8. Currently (or most recently) in a Major Depressive Episode (p. 222). (If there 
has beeh a previous Major Depressive Episode, the current episode need not 
meet the full criteria for a Ma!or Depressive Episode.) 

Specify if seasonal pattern 



~ ··-.. '-' 
• 

I 
I 

r 
j .. 

-

.. 
• 
i 
I 

I 

Note: A "Manic Syndrome" is defined as including criteria A, 8, and C below. A 
"Hypomanic Syndrome" is defined as including crit~ria A and 8, but not C, i.e., no 
marked impairment. 

A A distinct period of abnormally and persistently ele:vated, expansive, or irrita­
ble mood. 

B. During the period of mood disturbance, at least three of the following symp­
toms have persisted (four if the mood is only irritable) and have been present 
to a significant degree: 

I 

(1) inflated self-esteem or grandiosity ' 
(2) decreased need for sleep, e.g., feels rested after only three hour$ .of sleep 
(3) more talkative than usual or pressure to keep talking 
(4) flight of ideas or subjective experience that thoughts are racing 
(5) distractibility, i.e., attention too easily drawn to unimportant or irrelevant 

external stimuli 
(6} increase in goal-directed activity (either socially, at work or school, or 

sexually) or psychomotor agitation · 
(7) excessive involvement in pleasurable activities which have a high poten­

tial for painful consequences, e.g., the person engages in unrestrained 
buying sprees, sexual indiscretions, or foolish business investments 

C. Mood disturbance sufficiently severe to cause marked impairment in occupa­
tional functioning or in usual social activities or relationships with others, or to 
necessitate hospitalization to prevent harm to self or others. 

D. At no time during the disturbance have there been delusions or hallucinations 
for as long as two weeks in the absence of prominent mood symptoms (i.e., 
before the mood symptoms developed or after they have remitted). 

E. Not superimposed on Schizophrenia, Schizophreniforrn Disorder, Delusional 
Disorder, or Psychotic Disorder NOS. 

F. lt cannot be established that an organic factor initiated and maintained the 
disturbance. Note: Somatic antidepressant treatment (e.g., drugs, ECT} that 
apparently precipitates a mood disturbance should not be considered an 
etiologic organic factor. 

(continued} 
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Diagnostic-criteriaiorManic.Episode continued · . ·-· · ,'.· ---- -.,, --·;.' ,.·_; 

Manic Episode codes: fifth-digit code numbers and triteria for severity of current 
state of Bipolar Disorder, Manic or Mixed: · ·. 

1-Mild: Meets minimum symptom criteria for a Manic Episode (or almost 
meets symptom criteria if there has been a previous Manic Episode): • .. 

2-Moderate: Extreme increase in activity or impairment in judgment. 

3-Severe, without Psychotic Features: Almost continual supervision required 
in order to prevent physical harm to self or others. 

4-With Psychotic features: Delusions, hallucinations, or catatonic symptoms. 
If possible, specify whether the psychotic features are mood-congruent or 
mood-incongruent. 

Mood-congruent psychotic features: Delusions or hallucinations whose 
content is entirely consistent with the typical- manic themes of inflated 
worth, power, knowledge, identity, or special relationship to a dei(y or 
famous person. 

Mood-incongruent psychotic features: Either (a) or (b): 

(a) Delusions or hallucinations whose content does not involve the typical 
manic themes of inflated worth, power, knowledge, identity, or special 
relationship to a deity or famous person. Included are such symptoms 
as; persecutory delusions (not directly related to grandiose ideas or 
themes), thought insertion, and delusions of being controlled. 

(b) Catatonic symptoms, e.g., stupor, mutism, negativism, posturing. 

S-In Partial Remission: Full criteria were previously, but are not currently, 
met; some signs or symptoms of the disturbance have persisted. 

6·1n Full Remission: Full criteria were previously met, but there have been no 
significant signs or symptoms of the disturbance for at least six months. 

0-Unspecified. 
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Diagnostic criteria for Major Depressive Episode· · ·. · · • ; · .. · '-. · ·· ... , ., :... -

Note: A "Major Depressive Syndrome" is defined as criterion A.below. 

A. At least five of the following symptoms have been present during the same 
two-week period and represent a change from previous functioning; at least 
one of die symptoms is either (1) depressed mood, or (2) loss of interest or 
pleasur;e. (Do not include symptoms that are clearly due to a physical condi­
tion, niood-incongruent delusions or hallucinations, incoherence, or marked 
loosening of associations.) 

(1) depressed mood (or can be irritable mood in children and adolescents) 
most of the day, nearly every day, as indicated either by subjective ac­
count or observation by others 

(2) markedly diminished interest or pleasure in all, or almost all, activities 
most of the day, nearly every day (as indicated either by subjective ac-
count or observation by others of apathy most of the time) : 

(3) significant weight loss or weight gain when not dieting (e.g., more than 
5% of body weight in a month), or decrease or increase in appetite nearly 
every day (in children, consider failure to make expected weight gains) 

(4) insomnia or hypersomnia nearly every day · 
(5) psychomotor agitation or retardation nearly every day (observable by 

others, not merely subjective feelings of restlessness or being slowed 
down) 

(6) fatigue or loss of energy nearly every day 
(7) feelings of worthlessness or excessive or inappropriate guilt {which may 

be delusional) nearly every day (not merely self-reproach or guilt about 
being sick) 

{8) diminished ability to think or concentrate, or indecisiveness, nearly every 
day {either by subjective account or as observed by others) 

(9) recurrent thoughts of death (not just fear of dying), recurrent suicidal 
ideation without a specific plan, or a suicide attempt or a specific plan for 
committing suicide 
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Diagnostic: criteria foR Majo&-: Depressive E"pisodecontinue~ .z ,.! ' ', ·-:..:;." ;~ . .: ,,, ., -·•.· ::-... 

B. (1) lt cannot be established that an organic factor initiated and maintained 
the disturbance 

(2) The disturbance is not a normal reaction to the death of a loved one 
(Uncomplicated Bereavement) 

Note: Morbid preoccupation with worthlessness, suicidal ideation, 
marked fundional impairment or psychomotor retardation, or prolonged 
duration suggest bereavement complicated by ~ajor Depression. 

C. At no time during the disturbance have there been delusions or hallucinations 
for as long as two weeks in the absence of prominent mood symptoms (i.e., 
before the mood symptoms developed or after they have remitted). 

D. Not superimposed on Schizophrenia, Schizophreniform Disorder, Delusional 
Disorder, or Psychotic Disorder NOS. 

Major Depressive Episode codes: fifth-digit code numbers and criteria for sever­
ity of current state of Bipolar Disorder, Depressed, or Major Depression: 

1-Mild: Few, if any, symptoms in excess of those required to make the diagno­
sis, and symptoms result in only minor impairment in occupational func­
tioning or in usual social activities or relationships with others. 

2-Moderate: Symptoms or functional impairment between "mild" and "se-
vere." ; 

J 

3-Severe, without Psychotic Features: Several symptoms in excess of those 
required to make the diagnosis, and symptoms markedly interfere with 
occupational fundioning or with usual social activities or relationships with 
others. 

4-With Psychotic Features: Delusions or hallucinations. If possible, specify 
whether the psychotic features are mood-congruent or mood-incongruent. 

Mood-congruent psychotic features: Delusions or hallucinations whose 
content is entirely consistent with the typical depressive themes of personal 
inadequacy, guilt, disease, death, nihilism, or deserved punishment. 

Mood-incongruent psychotic features: Delusions or hallucinations whose 
content does not involve typical depressive themes of personal inade­
quacy, guilt, disease, death, nihilism. or deserved punishment. Included 
here are such symptoms as persecutory delusions (not directly related to 
depressive themes), thought insertion, thought broadcasting, and delusions 
of control. 

S-In Partial Remission: Intermediate between "In Full Remission" and 
"Mild," and no previous Dysthymia. (If Major Depressive Episode was 
superimposed on Dysthymia, the diagnosis of Dysthymia alone is given 
once the full criteria for a Major Depressive Episode are no longer met.) 

6-ln Full Remission: During the past six months no significant signs or symp­
toms of the disturbance. 

0-Unspecified. 
(continued) 
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Diagnostic. criteria for Major Depressive Episode continued - · · · ·. · , .. • -~- •..:-

Specify chronic if current episode has lasted two consecutive years without a 
period of two months or longer during which there were no significant depressive 
symptoms. 

Specify if current episode is Melancholic Type. 

Diagnostic criteria for Melancholic.·Type . :.!'~.: • ; .• ... ~· • · ·_. · ., • .·;;;· •· • •. : . ..,"' 

The presence of at least five of the following: 

(1) loss of interest or pleasure in all, or almost all, activities 
(2) lack of reactivity to usually pleasurable stimuli (does not feel much better, 

even temporarily, when something good happens) 
(3) depression regularly worse in the morning 
(4) early morning awakening (at least two hours before usual time of awaken­

ing) 
(5) psychomotor retardation or agitation (not merely subjective complaints) 
(6) significant anorexia or weight loss (e.g., more than 5% of body weight in a 

month) 
(7) no significant personality disturbance before first Major Depressive Epi­

sode 
(8) one or more previous Major Depressive Episodes followed by complete, 

or nearly complete, recovery 
(9) previous good response to specific and adequate somatic antidepressant 

therapy, e.g., tricyclics, ECT, MAOI, lithium 
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INFORMED CONSENT AGREEMENT 

PATIENT NAME: 

DATE OF BIRTH: _/ __ /_ 

You are being asked to participate in a drug research project. However, 
before you give your consent to be a volunteer, we want you to read the 
following and ask as many questions as necessary to be sure that you 
understand what your participation would involve. 

NAmRE OF THE Sl'UDY 

You are being asked to take part in a drug study which involves your receiving 
and taking, in a random order, Vitamin E (Alpha-Tocopherol) and placebo 
(inactive substance) separately, in capsule form, for a six week period each. 
Since Vitamin E (Alpha-Tocopherol) is experimental in the treatment of Tardive 
Dyskinesia it has not yet been approved for this purpose in Canada by the 
Health Protection Branch (HPB). This research project has been reviewed by an 
institutional review committee, and the committee has given permission to your 
psychiatrist to allow people such as yourself to volunteer to participate in 
the study. 

PURPOSE AND DP.SIGN OF THE STUDY 

The objective of this study is to evaluate the effectiveness of Vitamin E 
(Alpha-Tocopherol) in the treatment of Tardive Dyskinesia. Tardive Dyskinesia 
is a movement disorder which is an undesirable side effect which occurs in 
certain patients receiving long term antipsychotic drug treatment. There is 
still as yet no clear effective treatment for tardive dyskinesia. The design 
of this study is double-blind which means that neither you, nor your 
psychiatrist will know which medication you are taking(placebo or Vitamin B) 
during the 12 week total study period (except in case of emergency). 
Throughout the study you will have received for a six week period each both 
the Vitamin B treatment and the placebo individually. This is done in order 
to assess the true efficacy of Vitamin E in the treatment of Tardive 
Dyskinesia, more precisely, the efficacy of Vitamin E in decreasing your 
movement disorder. 

PROCEDUR.BS TO BE FOWJWED DOliNG THE S11JDY 

At the beginning of the study you will be seen at least once weekly for the 
first two weeks and then at two to three week intervals which would correspond 
to the scheduled day of your intramuscular injection of depot antipsychotic 
medication if you are receiving such medication. You will be interviewed and 
assessed by the same psychiatrist throughout the study period. There will be 
a neurological examination performed before entrance to the study and also 
some blood tests.done. There may be some pain or bruising associated with the 
blood drawing. The purpose of these periodic evaluations will be to determine 
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whether the treatment you are rece~v~ng is helpful in decreasing the movement 
disorder associated with Tardive Dyskinesia and to be sure that it is not 
causing you any harm. Your reactions to the medication you will. be taking 
during this study will be carefully monitored. You will be asked to tell your 
psychiatrist of all other drugs which you take, in addition to the study drug, 
while you are participating in the study. It will also be important that you 
discuss with the psychiatrist any unpleasant or unusual as well as positive 
symptoms which you might experience during the study. Your participation in 
the study is voluntary. It will involve your participation at regularly 
scheduled visits. At each visit, except the last, you will be given 
medication to take orally everyday until your next visit. 

FORFSERABLE RISfS 

Adverse reactions have rarely been reported with large doses of Vitamin E. 
Such rare adverse reactions include: nausea, diarrhea, intestinal cramps, 
fatigue, weakness, headache, blurred vision, rash, gonadal dysfunction, 
decreased thyroid laboratory measurements (serum thyroxine and 
triiodothyronine). These effects are known to disappear after discontinuing 
the medication. You should realize that the side effects which have been 
listed represent a wide range of side effects. You may experience some of 
these side effects but it is most unlikely that you would experience all of 
them. It is important for you to know that the drug could have no beneficial 
effects for your movement disorder • 

There is one study in the literature which has reported some beneficial 
effects of Vitamin E . (Alpha-Tocopherol) in the treatment of Tardive 
Dyskinesia. Therefore, patients receiving this drug may experience a decrease 
of their movement disorder. All patients in this study will receive the 
benefit of periodic evaluation of symptoms and general health discussions with 
the doctor, the health information derived from laboratory tests, and finally 
the chance to contribute to a scientific investigation. 

Every reasonable effort will be made to keep your medical records 
confidential. By signing this consent form, you give permission to your 
physician to release the information regarding or obtained as a result of your 
participation in this study to the Canadian Health Protection Branch and other 
government agencies which, if needed, would allow them to inspect all your 
medical records. Your identity will remain confidential, except that it will 
be provided as noted above or as may be required by law. 

Your participation in this study is purely voluntary, and you may withdraw 
your consent and discontinue your partic'ipation in the study at any time. 
Should you wish to withdraw your consent, you would be asked to notify your 
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study psychiatrist. Such a decision on your part will not influence your 
further medical care or result in loss of benefits to which you are otherwise 
entitled. 

Your participation in the study may be discontinued without your consent if, 
in your psychiatrist's clinical judgement, discontinuance is in your best 
interest; and if you fail to comply with study procedures. If you have an 
adverse reaction as a result of the study; or you have any questions about the 
study; or any additional concerns, please contact: 

Dr. Jacques Bradwejn or Dr. Christian Shriqui at 344-3584. 

We have tried to explain all the important details about the drug and the 
study to you.; If you have any questions that are not answered here, your 
psychiatrist will be happy to give you further information. 
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I.NFORHIID CXlNSENT AGREEHF.JiT 

I have read the preceding information and I have had an opportunity to ask 
questions to help me understand what my participation will involve. I freely 
give my consent to participate in the study. 

My signature below indicates that the study and related procedures have been 
explained to me in terms I can understand.. I agree to participate in the 
study until .I decide otherwise. I acknowledge having received a copy of this 
agreement. 

Signature of Patient or Legally 
Authorized Representative 

Signature of Witness 

Signature of Investigator 

. . 

__/__/_ 
Date 

__/__/_ 
Date 

__/__/_ 
Date 
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NOM DU PATIENT: 

DATE DE NAISSANCE: ____/ ____ / ____ / 

On vous propose de participer a un pro jet de recherche sur un medicament. 
Avant d 1aceorder votre consentement, nous vous demandons de lire ce document 
attentivement et de poser toutes lea questions que vous jugez utiles pour vous 
assurer de comprendre ce a quoi vous vous engagez. 

NATURE DE L 1 ETUDE 

On vous propose de participer a une etude sur un medicament qui implique la 
prise de vitamine E (Alpha-Tocopherol) et d 1un placebo (substance inactive) 
separement pour une periode de six semaines pour chaque substance. Vu que la 
vitamine E (Alpha-Tocopherol) est experimental dans le trai tement de la 
dyskineaie tardive, son usage n 1est pas approuve a eette fin au Canada par la 
Direction Generale de la Protection de la Sante (Health Protection Branch). 
Cette etude a eta revisee par le eomite de deontologie de 1 1h8pital St. Mary's 
qui a autorise votre psychiatre a permettre la participation de personnes 
comme vous. 

L 1 OBJECT IF ET MODALITE DE L 'ETUDE 

L'objeetif de cette etude est d 1evaluer l'efficacite de la vitamine E (Alpha­
Tocopherol) dans le traitement de la dyakinesie tardive. La dyskinesia 
tardive est un desordre du mouvement survenant comme effet seconde.ire 
indesirable chez eertains patients recevant une medication antipsychotique a 
long terme. Il n 1existe aucun traitement demontre clairement effieace pour la 
dyskinesia tardive. Cette etude est a double insuet ni VOUS ni VOtre 
psychiatre ne saurez lequel des deux medicaments (placebo ou vitamine E) vous 
sera administre durant lea 12 semaines de l 'etude ( saur dans un cas 
d 1urgence). Au eours de l'etude voua recevrez la vitamine E et le placebo 
aeparement pour une p6riode de six semaines chaque. Ceci est fait afin .de 
determiner 1 1efticacite veritable de la vitamine E dans le traitement de la 
dyskinesia tardive soit son efficacite a pouvoir diminuer 1 1intensite de vas 
mouvements involontaires. 

DliMARCHE A SUIVRE DU1Wf'.r L t ETUDE 

Pour lea premieres deux semaines de 1 1 etude vous serez evalue par votre 
psychiatre. au moins une fois par semaine a des intervales de deux a trois 
semaines dependant dU calendrier d I inj action· de votre medication 
antipsychotique a longue action (si voua rece.vez une telle medication). Un 
examen neurologique sera fait ainsi que des prises .de sang avant votre entree 
dans 1 1etude. Il se peut que qu'une douleur ou la formation d'une ec~ose 
survienne avec lea prise de sang. Le but des evaluations periodiques sera de 
determiner 1 1efticacite de la medication que vous recevrez a diminuer 
1 11ntensi te de vos mouvements involontaires et aussi pour s 1 assurer que cet 
agent ne vous cause aucun probleme. On surveillera attentivement vos 
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reactions au medicament. Il eat important que vous mentionniez au psychiatre a 
chaq·ll 1une des entrevues le nom de tout autre medicament que vous prenez 
pendant que vous participez a 1 1etude. Il eat important que vous diacutez 
avec le psychiatre de tout sympt8mes desagreables ou inhabituels ainsi que 
d I effete poaitifs pouvant survenir durant 1 t etude. Votre participation a 
cette etude est sur une base toute a fait volontaire. Celle-ci implique votre 
participation a des visites regulieres et a chaque visite, sauf la dernfere, 
vous recevrez une medication a prendre par la bouche chaque jour jusqu 1a la 
visite subsequente. 

RISQUES POSSIBLES 

Des reactions adverses ont rarement ete rapporteea avec !'utilisation de 
hautea doses de vitamine E. De telles reactions adverses peuvent inclure: 
nausees, diarrhees, crampes intestinalea, fatigue, sensation de faiblesse, 
maux de tete, vision embrouillee, eruption cutanee, troubles de la fonction 
gonadique, une baisse des mesures de laboratoires de fonction thyro!dienne 
(thyroxine et triiodothyronine serique). De tela reactions adverses 
disparaissent apres 1 1 interruption du medicament. Vous devez comprendre que 
lea effete indesirables enumeres representant une large gamme de reactions. 
Il est possible que voua preaentiez certaines de ces reactions mais il est 
peut probable· que vous lea presentiez toutee. Il est important que vous 
sachiez qu'il n'est pas garantie que le medicament ameliore 1 1intensite de vos 
mouvements involontaires. 

AVANTAGES POSSIBLES DE L1ETUDE 

Il y a une etude dans la litterature qui a rapportee des effete benefiques de 
la vitamine E (Alpha-Tocopherol) dans le traitement de la dyskinesia tardive. 
Ainsi, il est raisonnable de penser que lea patients qui recevront cette 
medication pourraient voir l 1intensite de leur mouvements involontaires 
diminuer. Tous lea patients participant a cette etude vont beneficier d 1une 
evaluation reguliere de leur sympt8mea et de discussions avec un psychiatre 
sur lea resultats des tests de laboratoire entrepris et leur etat de sante 
general. De plus, lea patients participant a l'etude auront la satisfaction 
de contribuer a une investigation clinique. 

CARACTERE OONFIDENTIEL 

Tous lea ef'f'orta possibles seront fait pour que 1 1intormation contenue dans 
vos dossiers a8dicaux deaeure conf'identielle. En signant cette formula de 
consentement, vous autorisez votre psychiatre a transmettre des renseignements 
obtenus durant votre participation a cette etude a la Direction generale de la 
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protection de la sante, a d'autres divisions de Sante.Canada, ou a d'autres 
gouvernements, et vous consentez a ce qu 1ils inspectent, au besoin, taus vos 
dossiers medioaux. Votre identite demeurera confidentielle sauf en dehors des 
clauses mentionees ci~haut ou tel que requia par la loi. 

GENERALITES 

Votre participation a oette etude se fait sur un base tout i fait volontaire. 
Vous pouvez retirer votre consentement ou interrompre votre participation a 
oette etude a n'importe quel moment. Si VOUS desirez retirer votre 
oonsentement, veuillez en aviser votre psyohiatre. Une telle decision de 
votre part n1influenoera en rien lea soins medioaux qui vous seront prodigues 
ulterieurement et n 1entraineront pas la perte des avantages auxquels vous avez 
droit. Votre .Participation a cette etude pourra 3tre interrompue sans votre 
oonsentement si votre psyohiatre juge que c 1est mieux pour vous, et si vous ne 
respeotez pas lea modalites de l'etude. Si vous presentez une reaction 
adverse suite a cette etude, ou si vous avez des questions au sujet de 1 1 etude 
ou toute autre question, n 1hesitez pas a communiquer avec le Dr. Jacques 
Bradwejn ou le Dr. Christian Shriqui en composant le 344-.3584. Nous avons 
tente de vous expliquer tous lea details importants relatifs au medicament et 
a l'etude. Si vous avez d 1autres questions, votre psychiatre sera heureux de 
vous donner de plus amples renseignements. 
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ENTENTE DE COli'SEr~Tl!XEHT ECLAIRE 

J 1ai lu 1 1 information precedente et j 1ai eu l'opportunite de poser toutes 
questions afin de m1aider a comprendre lea implications de ma participation. 
Je consens librement a participer a cette etude. 

Ma signature ci-dessous indique que 1 1etude et la demarche relative a celle-ci 
mon ete expliquees en des termes accessibles a mon niveau de comprehension. 
J'accepte de participer a cette etude mais je peux retirer mon consentement en 
tout temps. J 1acquiesse avoir reou une copie de cette entente. 

Signature du patient ou du 
representant legalement autorise 

Signature du temoin 

Signature du chercheur 

_!_! __ 
Date 

_!_!_ 
Date 

_1_1_ 
Date 
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THE REVIEWS 

Dyskinesia tardive: mise a jour* 

CHRISnAN L. SHRIQUI.•.d.1 • 

lA Dyskinlsi~ UJ.rdiv~ (DT) ~~~ un synd;om~ 
M~Uologiqw /U 4i lutilillltion 4i long ttrme fk mldictJ.tU:Jn 
tJ.nlipsychotiqw. Sll prlwlknce significtJ.tive r~stimh Q 
J $-20'16), son irriwTsibilitl pot•ntwlk ~n font "" 
problhrw d'llttirit mt1jalf ~n psychitltm. 

lA ttl.bktl.ll cliniqw se ctJ.rtJ.ctiriM PtJ.r 14 combiluli.ron 
vtl.f'itl.bk M mouwmsus involonttl.ir~s ripititi/1 M ry~ 
choriiform~. at/Wtosiqw ou dystontqw: d'lnrerutti *'M 
localisation varillbks. L 'holution individwlle du 
syradrom~ ut imprivuibk m11il Ms itufkslonfituditul.ks 
ricmtes sur son ivolutU:Jn dortMnt lku 4i "" optimum~ 
prufknt. 

Tous l~s neuroleptiqu~s .ront impliqub dtJ.ns 
l'tl.pptl.rition du .ryndrom~ 11 plusiftlrs jtJ.ct.urs d~ rilqw 
on it I in'ti()((Uh. S.ul ligt IIVtJ.nci jow un r6k cloiremtrit 
prldi.rpos11.111. 

&.n qw plusiftlrs hypot/Ws.s tJ.ilrtt ltl invoquhs. lo 
physU:Jp~~.tholop du .rynt'.Uom~ MmiUI'~ un myltnt. 

lA quntion du corutntem~nt informl 111 11.bordh m 
rtl.ison M!l implictJ.lloru mldico-UgtJ.ks du .ryndromt. 

LtJ. priwntU:Jn du synt'.Uom~. qui nt dilpos1 d'tl.ucun 
trtJ.illment dlmontrl cltJ.iflmtnt •lfictJ.ct. 111 unt 
coruidlrtJ.Iion ~:JStnt141k. S.uk lo bllwt pt1.dwll1 (11 
idltJ.kmmtl'tl.rrlt compkt) tklo mldictJ.tion tl.lltipsycho­
liqw.lorsqw l'lttl.t mtnttJ.I du pt1.ti1nt k pnm~t. corutitw 
I~ trllitem~nt d~ choix 4i l'hl&lre tJ.Ctutlk. 

En 1952, !'introduction des neuroleptiques en 
tberapeutique amcna unc veritable revolution 

propulsantla psychiatric dans unc ere nouvclle. L 'espoir 
qu•a suscitc ccttc dCc:ouvcne dcmcure inCpW jusqu•a 
present. Toutefois c:es apnts th•rapcutiques onl 
plusieun limitations: ill De p6rissent pas la schizopbre· 
nie .. sont de faible effiCIIJI:iM f-=e aux sympt6mes neaatifs 
de- cette maladic, C'l IIIU'IIIDent des effets secondaires 
varies, essentiellemcmc IDOtnrl, souvenl ,tnanu pour les 
patients, parfois irrevcnibla. 

La dyskinesie tardive peut se d~finir commc un 
syndrome neurolopque de mouvcmcnts involontaires 

•Texw ~ octobre 1916. 
'Raideat en~. Oiplnnleat de psychiatne. Untvcniti de 
MonuU!. 
JktU~ttlt~ ~~~ tlri1 i fMrl: Dr. C.L. Shriqul. Division de 
ps,chopharauw:olosie, ~de psyctWwie, Centre Hospitalier 
de St. Mll"f, 3130 Awnutl.IICOnabe. Moautaa. Quebec HJT I MS. 
a.._ Ca de l'sJeMalrlt YOI. ll. OdOIIn 1911 
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heteroaenes, repetitifs et anonnaux, d'intensite et de 
severit~ variables. qui survient cbez cenains individus 
exposes a un traitemcnt neuroleptique a Ions terrae 
( arbitrairement defini dans la litterature comme une 
pCriode minimaJe de 3 1 6 mois), et qui n"est pas 
attribuable a d'aulreS causes (1-6). Cc syndrome fut 
rapeone pour la prem.iere fois dans la lit\Crature par 
Schonecker en 1957 (7}. Sipa.l.d C'l al en 1959 furent les 
preniien i introduire la description des dyskinesies 
"facio-bucco-liquo-muticatrice", mais le syndrome ne 
~t le tenne de dyskinisie tardive (OT) proprement dit 
qu'avec Faurbye C't a1 en 1961 pour le distinper des 
dyskioaies ail'* qui surviennent plus t6t en cours de 
traitement (8,9). 

La nature rtversible du syndrome fut soulipee des ses 
premieres publications (7,9,10) mais c:eci est peu connu et 
cede i la croyance plus p~Mrale de son irrivenibilite ( 11 ). 
Bien que sa nature parfois irreversible soit documentee 
( l ). unt dyskinlsi~ ttJ.rdtvt n -., p11..r .rynonym1 
di"ivlnibilitl (3). 

Sa prevalence sitnific:ative, son irreversibilite 
potentielle. ses implications n*tico-letales recentes (aux 
!tats·Unis panic:ulierement). font de ce syndrome un 
probteme d'intem majeur en psychiatric. 

Tableau cllnlque et bolution 
La dyskinisie tardive. trouble hyperkinetique de nature 

extrapyrarnidale. est caracterisee par la combinaison 
variable de mouvements involontaires repecitifs. non 
rytbmiques et sans but. de type choreique. athetosique C't 
dystonique affectant le plus souvent la boucbe.les levres. la 
lanpe. la mkboire (triade bucco--linpo-masticatricc) 
mais aussi les extremites. le cou, le tronc ainsi que 
n1mpone quel autre groupe musculaire (1.2.12-14). 

Les dyskinesies lintuales et orofaciales. plus 
frequemment mrouvees chez des patients lps. sont les 
plus caracteristiques du syndrome (2-4.1S). Les 
mouvements de la lanpe insidieux au debut. des 
mouvements '"tic-like" du visqe ou un clianotement 
frequent des yeux sont dC$ sipcs prCc:occs. o·autres 
mouvemenu tels le .. piano-playinJ" des doiats et des 
oneils, des anmaces. du blepharospume peuvent 
survenir ( 1-4.16). 

Comme le sugerent Cbiana C'l al ( 17), la dysldnesie 
respiratoire n·m peut-«re pal aussi rare qu•on le croit. 
cclle-ci etant diffac:ile l diqnostiquer. Un cas de 
dysfonction sexuelle comme complication d'une OT 
vient d'!lre recemment rappone dans la litterature ( 18). 
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Lea mouvemencs dyskiD6tiqucs sont babituellem~nt 
exacerbes par la tensioD 6motionnellc. une concentration 
soutcnue lors de tkbel fiDCI, e~le mouvement volontaire 
d.'aucm JI"OUpes musculaires; par contre, ils sont 
attenues par la sedation ou la somnolence et disparaissent 
pend.ant lesommeil (3,4,13), mais ces indices ne soot pas 
fiables pour poser un diapostic ( 19). 

U n. syDClrome msemblant a la DT a ete rap pone chez 
!'enfant, se manifestant par de la choree, atbetose, 
myoclonic et hemiballisme (3,4). 

L 'anosoposie des patients face a leurs sympt6mes 
dyskinetiques serait plus fri:quente aupm de paticuts 
institutionnalises chrooiques, qu'aupres de jeunes 
patients aneiots mow s6vtrement (4). 

Les maaifestations Wteroaena de la DT peuvcut 
retleter l'existC1lc:e de divers sous-aroupes du syndrome, 
ayant chKUn une physiopatbolope, une lymptomatolo­
gie et unc repoose au traitement distindes. 

Bieo que 7 variantes de DT aient ece ideotifiees dans la 
litterature (20), on peut distioper la DT en 2 sous­
aroupes principaux: unc forme classique choreoathe­
toide et la dystooie tardive. Cbacun de ces 2 sous-types 
serait redivise cu 3 sous-classe:l: orofaciale, tronculaire et 
des exuemites (6). 

11 est imponaot de souliper qu 'unc DT peut cocxister 
avec d'autres troubles moteurs tell uoe akathisie ou des 
sympt6mes parkinsooiens (14). 

Trois typeS de dyskinesies, en rappon avcc leur 
apparition en cours de traitement, ont ete dCcrites: la 
dyskinesie tardive manifeste (oven), masquee (coven) et 
de retrait (withdrawal) (16, 21). La dyskioesie de retrait 
est dcfmie comme uoe forme poeralement circonscrite 
de OT, ayant le meillcur prooostic et disparaissant 
spontanement daos les 12 semaioes apris l'arrtt de la 
medication. La forme masquee se manifeste avec l'antt 
ou la baisse de la medication neuroleptique sans 
resolution spontanee. 

Bien que d'inter!t tbeorique, la distinction entre ces 3 
types de dyskinesia est loin d'kre aussi clairement 
delimitee en pratique courante. 11 est peut..etre plus 
prudent d'enoncer que ces diwrs types de OT, qui 
fiaurent dans les cri*es diapostics de recherche de 
Se hooter et Kane (22), oat leur plus lf&l1d intertt dans cc 
domaine. 

L 'evolution spolli&D6e des DT at imprevisible et il est 
clair que son pronoatic i looc termc n ·a pas encore ete 
suffumment ctudi6. La eft'eu binCf'aques de l'arr!t de la 
medication neuroleptique sur l'evolution a Iona terme de 
la DT semblent de plus en plus ctablis (1-4,23,24). Les 
etudes lonaitudioales r6centes sur l'evolution a lone 
termc de la DT. et lcs duplications futures de telles etudes 
vont c:enainement entraioer une reevaluation de la 
distinction entre DT irreveniblcs et DT persistantes, car 
c:omme le d6montreot plusieun de ces etudes. il n 'est pas 
rare d'observer des remissions spontanees a pm plusieun 
annees. 

Gardos et aL daos leur etude longitudinal• sur S ans de 
8S patients scbizopbttnes ex.temes. tous traites aux 

ncuroleptiques de fa~on uniforme, montraient la 
tendance i.lona terme de la DT a atteindre un plateau unc 
fois que la dyskinesie aueiaoait une severite lcsere, alors 
que chez seulcment uoe minorite de patients la dyskinetic 
avait tendance i. s'aaraver (25). 

Oaos une etude r6c:ente, Casey ( 11) a fait un sui vi de 27 
patients dyskinetiques pendant S ans. Au terme de 
l'&ude, la DT avait disparu cbed des 27 patients (29 .6%) 
et s'etait ametioree de plus de 50% chez la majorite des 
patients sevra en totalite ou paniellement de leurs 
neuroleptiqucs. Cette etude lonptudinale conduit a 
diverses observations : 
• La poursuite du traitement neuroleptique, lorsque les 

binCfices sont Cvideots pour le patient, n 'entralne pas 
invariablement uoe qaravation de la symptomatolo­
pe dyskinetique 

• Cbez certai.DI patients. la DT s'ameliore avec ou sans 
l'arr!t de la mtdication 

• L 'lac est eo comlation inverse avec le deare 
d'amelioratioo de la DT; la patients plus jcunes 
s'amelioreot davaotqe que lcs patients lps 

• L 'utilisatioD de la dose minimale efficace, ou l'arrtt de 
la midicacioo lonque possible, est uoe approcbe 
rationnelle et bin6fique. 

Dlaposdc cllft4reatW 
Tous la aocipsychotiqucs actuellement disponibles sur 

le marcbe produilcnt des eft'eu secondaires ncurolo­
pques ind6sirabla. La DT doit kre distiopee d 'autres 
sympt6mes exuapyramidaux induits par les neuroiep­
tiques qui inclueot: le parkinsooisme, l'akatbisie, la 
dystonic aipi!, le syndrome malin aux oeuroleptiques, 
qui surviennent souvcut t6t en cours de traitement et 
revenibla pour la plupart apres la baisse ou l'amt de la 
medication (Tableau 1). 

Bien que des DT soient survenues tors de durees de 
traitement plus counes, il n'est pas courant qu'elles 
survienneot avant au moins 3 l 6 mois de traitement; en 
fait, cUes survicndraient aineralement apm I i. 2 ans de 
traitement neqroleptique continu (I ,3,4). 

Schooler et Kane ont propose des criteres diaanos~ 
tiques de recherche de DT qui sont souvent employes 
dans la litterature (22). Mallf6 le caractere arbitraire de 
cenains de ces c:ritem, ces auteurs ont eu le merite de 
mettre de l'ordre daos la classifiCation nosoaraphique des 
DT. offrant ainsi i.la communautc scientifique un repere 
commun pour l'ctude de l'epidemiolosie, de la 
pbysiopatbolope et du traitement des DT (5). 

L inter!t accru de la DT entraine une plus Jtande 
attention des cliniciens vis-i.-vis de mouvements suspectS 
decelables a l'examen clioique. 11 est important 
neanmoins de ne pas surdiapostiquer le syndrome 
dyskinetique tardif qui peut imiter divers troubles et qui 
connait un diapostic differentiel etendu (Tableau Ill 
( 1,3,4,16,26). . 

La production de mouvemeots involontaires persist· 
ants d'oriaine medicameoteuse est vinuellement 
exclusive a la medication antipsychotique et le terme 
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Tableau I 
Uita MCOIIdaires aeurofo&iques aia- des aadpeycllodquel 

RtACTION MANIFESTATiONS CLINIQUES PtRIODE TRAITEMENT 

DyskinCsie lip! 
(dystonie aipl!) 

Parldnsonisme 

Syndrome malin aux 
neuroleptiqucs 

Akadtisie 

Spume, musc:la medians (cou. vi.sqe, 
lanpe, yeux,aorp, dos), peut mimcr 
conwl.sions 
BrldykinCsie (masque facial, pene de 
balanc:emcnt bras), ri&idite, posture et 
demarchc anormalcs, tremblemenu, 
syndrome du lapin 

Riaidit6, tremblemcnts. dystonic, 
mutisme. Slupeur, byperactivite 
autonomique (hypenbermie, 
diaphortse, tachyewdie, byper I 
hypotension. ioc:ontinence urinaire) 

Aptation motrice. sensation subjective 
de tension, '"'pacia&" ... restless lep", 
compulsion d'etre en mouvement a 
dminauer d'une agravation 
psyehotique 

.. dyskinaie tardive .. doit d'ailleurs etre raerve aux seules 
dyskinesia induites par ces qents (4,5). 

La L·DOPA et les ampbetamines produisent des dys­
ki.Msies disparaisaant rapidement avec l'arrtt de la 
medication. Les antidepresseurs tricycliques. rarement 
associes i. des DT persistantes.l'ont ete presque toujours 
aupri:s de patients qui avaient une bistoire de traitements 
aux antipsychotiques. L'arrivee de l'Amoxapine, un 
antidepmRur heterocyclique ayant une structure 
chimique similaire a la Loxapine, qui peut induire des 
reactions cxtrapyramidales (REP), devrait ftre utilisee 
avec prudence a cause de son potentiel a entrainer une 
DT (19). L'observation que le Metoclopramide peut 
induire des DT chez des patients non psychiatriques. 
semble etre liCe a ses proprietes antqonistes aupres des 
reccptcurs dopaminerpques (DA) (4,16). 

Le Syndro~M du lApilt. apparaissant souvent tard en 
coun de traitement. serail uae forme l.ocalisee (bouche, 
rnkhoire) de trembleraeau partinsoniens. reversible. qui 
repond habituellement aux anticholinergiques 
antiparkinsonieDS. 

Les tnlll'lihiuna et ~ racontres chez des 
schizophrines chroniques oat une valcu.r symbolique et 
sont habituellement conscients pour le patient (3,4.27). 

Les dyllcinbitts spomtllltia ( dont la prevalence est 
estimee autour de 4 i 7%). habituellement orofaciales. 
renconuees leplus souvent cbez des patients igCs seniles. 
one une prevalence aettement infmeure ala DT evatuee a 
IS% (lorsque corriFc pour le caux de dyskinesies 
spomanees) (4.27 .28). 

La pracnce d'affections du · syaeme extrapyramidal 
aenetiquernent dewrmiaics telles la choree de Huntington 
et la maladie de Wilson doit 4tre envisagee. 

D'APPARmON* 

1-S jows 

S-90jours 

Variable 

6-60joun 
(parfois plus 

twd) 

Apnts antiparkinsoniens 
antic:holinerpqucs: valeur diapostic 
et curative (I. M. puis P.O.) 

Apnu antiparkinsoniens 
( anticholinerpqucs, amantadine) 

Arret immCdiat des antipsychotiqucs. 
soins intensifs. Bromocriptine, 
Dantrolfte (monalite environ 20%) 

Baisse ou cbanpment 
d'antipsycbotique?, Propranolol?, 
antic:bolinerJiques. benzodiuepines 

L'examen neurololique d'unc DT. en plus de meter la 
pr&enc:e de mouvements involol'ltlires sugestifs du 
syndrome. ne devrait pas meter la prC:sence de sipes 
neurolosiques cerebellcwc. sensitifs ou pyramidaux (a 
moins que la DT ne soit concomitante d'un autre trouble 
neuroloaique) (19). 

Plusieurs eumeDS paracliniques de laboratoire (cuivre 
et ceruleoplumine seriques, SGOT/SGPT, bilirubine, 
albumine, creatinine serique et clearance creatinine. T ,, T ,., 
TSH.calcium et Jlucose seriques ... ) et radiologiques 
(tomoaraphie Wale dans la choree de Huntington, 
neoplasics cerebrales ... ) peuvent aue utiles au diqnostic 
differentiel pour eliminer des causes autres qu'une DT. 

Bien que l"EEG soit utile dans le diapostic: differentiel. 
la DT ne serait pas associee a des c:hanaements 
specifiques a l'EEG (29). Seton une etude rCc:ente,l'EMG 
peut mettre en evidence des c:arac:teristiques differentes 
entre des patients atteints de tremblements et de DT (30). 

£pidemiolotie 
l. Tawc tk priwlknc~ 

Le Task Force Repon de l'Americ:an Psychiatric 
Association soulipait la arande variabilite des taux de 
prevalence de la DT rappones dans la litterature. 
oscillut entre O.S et 65% (moyenne evaluee autour de 
20%). Cette varia&ion relevait de divers £ac:teurs: 
l'inbomopneite d~ populations de patients etudies."les 
critercs diaposdcs et methodes d'evaluation differentes 
employ& ( l ). 

Bien que rapponee i. des taux plus eleves (31-33), le 
taux de prevalence des DT se situerait autour de lS-20<1(­
et la prevalence du syndrome irait mame en augmentant 
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• Autres syndromes extr&pyramidaux induits par les 
neurolcptiques (Tableau I) 

• Mouvements stereotypes et manicrismes de la schizophrCnie 
• OyskinCsics orales spontanm associees a l'lp avance ou a 

ladcmcncc 
• Oystonies £oca.les (syndrome de Meip, tonicolis spasmo-

dique) 
• Maladie de Hunt.inpon 
• Maladie de Wilson 
• Maladie de Oilles de la Toumte 
• Syndromes extrapyramidaux postanoxiques, postencepha­

lit.iques 
• Intoxication chronique au manganese ou autres mmux 

lourds 
• Choree rhumatismale (Sydenham) 
• Syndrotne de Fahr (calcifacation £amiliale des pnalions de 

la bue) 
• lntoxicat.ions rnedicamenteuses (L-OOPA. amphetamines, 

ant.icbolinerpques. anUdepresaeurs. lithium, phenytoin) 
• Complications neurolopques de troubles . metabotiques 

systemiques (e.J. insuffisanc:e hepatique OU renale, 
hypenhyroldie, hypoparathyroidie, hypoatycemie) 

• Tutneur cerebrale ou autre anomalie stnacturale impliquant 
le thalamus ou les aan&lions de la bue 

(2-i,li,IS.27.28). L'imponante etude de Kane et Smith 
( 1982). rearoupant 34 sss patients de 56 etudes publiees 
de 1959 • 1979, evaluait a 20% le taux de prevalence 
moyea de la DT (28). 

L 'incidence de aouveaux cas de DT serait de 3-i% par 
anaee d'expositioa aux aeuroleptiques (34). 

Le r6le etiolopque des aeuroleptiques sur les DT. base 
larsemeat sur les preuves epidcmiolopques, est assez 
c:lairemeat affirmi daas la litthature ( 1,4,14, 
16,28.35,36). Toutefois, cenaias auceun s 'opposcat a uae 
telle affumatioa et iavoqueat le r6le que joue la maladie 
(scbizopbrtaie) dans rapparitioa de c:es mouvements 
iavoloataires (37 ,38). De plus. il est probable que d'autres 
facteun eels uae susceptibiliti iDdividueUe puisseat jouer 
ua r61e imponaat daas l'apparitioa du syndrome (I). 

2. FactewJ M rllfW 
De aombreux fiiii:IIUI'I de risque oat cte suaeres. Que 

!'exposition aux ~joue ua r6le daas le dive· 
loppemeat d\me DT est iab6reat • la cWmitioa mane du 
syndrome. La majoriti del DT apparaissant dans les 3 pre· 
mitres aanees de traitemem. et le fait que plusieun patients 
traites aux aeuroleptiques peodaat des anaies ne deve· 
loppeat jamais le syndrome, sugere l'exiscem:e d'ua cenain 
seuil oil l'expositioa continue et la durie de traicement 
cesseat dltre ua fiCfeut de risque d6termiaant (2.9,14.28). 

La arande majoriti des etudes a'oat pu ctablir de f~on 
cenaiae un risque accru de DT avec la dose totale 
cumulative et la dune de traitemeat aux antipsycbo- . 
tiques (1.2.14,1S,28,38). 

Dans une etude recente entre la duree de traitemeat 
au~ neurolepti~u~ et la p'"!valeace de la DT aupres de 57 
paueats psycbtatnques qes et hospitalises, T oeaaiessea 
et Casey oat trouve que la prevalence de la DT, dans ce 
groupe d'qe. ausmeatait avec une plus tongue duree de 
traitemeat (dans !'etude, le taux de prevalence des DT 
etait de 49%). Leur analyse revelait que le risque maximal 
de DT dans cette population de patients lges survenait au 
cours des 2 premieres aaaees de traitement (39). Cette 
etude souleva deux questions non encore resolues dans la 
titterature: 

I) la prCsem:e d'ua syndrome cerebral organique (SCO) 
jouerait-elle ua r6le dans le aiveau de susceptibiliti des 
patients i. d.Mlopper uae DT? (2,14,28,31). 

2) instituer pour la premiere fois un traitement neuro­
leptique de maiatiea cbe:z ua patient lge ausmeate·t-il 
davantqe le risque de DT penisteate? ( 40). 

Cenaias aaeau. eels la Thioridaz:iae eatrainant moins de 
reactions extrapyramidales aisues. seraient moias 
susceptibles d'iaduire des DT (14,36,41). Ea depit de cet 
effet protecteur sugirt de la Thioridaziae, tous lcs 
aeuroleptiques soat susceptibles de provoquer uae DT et il 
n 'a pas ece possible. a cause de difficult& metbodolopques 
(entre autres facteun la polypbannacologie aeurolep­
tique), de distiftauer uae cilsse ou type paniculier de 
neuroleptique qui serait elairement susceptible, a plus haut 
ou faible risque, d'iaduire uae DT (1,2.14,15,28). 

Seul l'qe avance est clairemeat implique dans la 
littcrature (1-i,ll,ll,IS,l6,19.27,31,39,42); les DT ayanc 
une prevalem:e accrue chu les penonnes a,ees. La 
vieillesse a aussi ece associi:e a uae sevmte et une 
persistanc:e plus pude del DT et c:ertaiaes etudes one note 
une augmentation propessive des DT jusqu'a l'qe de 70 
ans, apres quoi l'l&e serait une variable moias 
discriminance (15,40). 

Bien que la preponderance du sexe feminin soit 
rapportee dans la littcrature, cenaiaes etudes ne l'ont pas 
demontre ( 1,28). Chouinard et at oat m~me rapporte que 
les patients de sexe masculin semblaieat plus susceptibles 
de developper des formes severes de DT (12). 

La presence d'une seasibilite iadividuelle genetique 
dans !'apparition des DT resce i defiair. 

A l'heure actuelle, auc:ua consensus n 'existe quant au role 
des antic:bolinergiques et des reactions extrapyramidalcs 
aigues dans !'apparition du syndrome (1.2.14.15.28). 

Les "drus holidays" dans le traitemeat de maiacien 
neuroleptique. que Ayd fut le premier i proner des 1965 
afia de diminuer l'iacideace ou la severite des DT. oat cte 
au contraire impliqucs a ua accroissemcnt du ris,que de 
DT (2.15.43,44). 

Quaat a la question du diapostic, la DT n 'est pas 
specifique aux patients sehizopbreaes et survient entre 
autres chez des patients traites aux aeurolcptiques pour 
des troubles sastrointestiaaux. des syndromes doulou­
reux chroaiques. des troubles de la penoaaalite (l). Les 
patients ayaat ua trouble affecti£ seraieat. d'apres 
eenaiaes etudes, a plus hauts risques de DT {2.15.24.32). 
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De plus, des facrnn tela uae loque duree des 
bospitalisations ............ UDe mauvaise reponse a la 
medication aotiptyeboliqwl oat ete suueres comme 
favorisant &'apparition dea DT (12,3.5). 

PIIJtiopadloloJie 
Plusicurs bypotbaes concemant la physiopatbolope 

des DT oat ete sugeries. Ses differences manifestations 
cliniques et repoaaes varieees au traitement laissent 
enuevoir plus qu'un seul mCcan.isme physiopatbolo­
pque. 

11 est suaere que la DT est caracterisCe par un etat 
d'hyperdopamineflie fonctioanelle relative du systeme 
nilfo-cuie. Plusieurs rnbnismes conduisant 1 cet etat 
d 'hyperdopaminerlie relative ont ete sugeres: 
• la pate de contr6le de la syntbese et/ ou de liberation 

de dopamine au niveau pi:'Hynaptique; 
• l'au,mentation du nombre ou de l'efficacite des 

rapteun DA post.,.ynaptiques dCas a une hypersen­
sibilice de denervatioD; 

• une diminution de la disponibilite d'autres systemes de 
modulation impliquant le GAlA. I'ICCtylcholine. la 
serotonine,substance P, endorphincs ou aut res 
peptides (1,3,4, 14,16,36,4 I ,42,C.5). 
Jeste et Wyau (46) ont critique l'hypothese de 

supersensibilite des rapteurs DA post.,.ynaptiques. 
Leur analyse les amene a divenes conclusions dont la 
plus risoureuse est la suivante: la supersensibillte des 
r6cepteurs DA post...yuptiques serait une consequence 
normale de l'administration de neuroleptiques. lis 
admettront que cctte supersensibilite DA post-

. synaptique puisse 6tre responsable de dyskinesia de 
retrait, mais que les etudes cliniques n •appuient pas cette 
hypothCse chez la plupart des patients ayant une DT 
persistante. 

L'implication d'autres systemes de modulation est 
illustreedans un modele experitnental de DT ou Gunne et 
Kiustrom ont rapporte une diminution de t•activite de 
l'acidc alutamiquc deearboxylase (un enzyme syntheti­
seur du GAlA) chcz des sinaes traiU:s aux antipsycho­
tiques ayant dtveloppe des mouvemcnts dyskinetiques 
(47). -

Alon qu'il cut ete nisouable de s'attendre a des 
alterations structurales clu cerwau dans la DT. les ~tudes 
postmonem chez l'aniaull et l'llumain a'ont ~te que peu 
concluantes jusqu'l prflaat (<1.14). 

L 'activitt plasmatique de la dopamine-beta· 
hydroxylase (DIH) a ete rapportee comme silnificativc­
ment elevee cbez des patients schizopbrenes atteints de 
DT (24). Dans c:e lfOUpe, ceux ayant des taux de DBH 
moins "eves avaient des ventricules plus srands. On a 
observ~. cbcz c:enains pa~nts schizo phrenes d u type 2 
(Crow), une relation pouible entre l'~larlissement 
ventriculaire,l'exposidon prolonpe aux neuroleptiques 
(ces deux fiCteUn Cta.nt non liCs entre eux), avec une 
tendaace accrue i. developper des mouvcments 
dyskinetiques sevcm et penistants (38.48). 

Le COIIIellteaaeat: •Jthe ou riaUte? 
lien que la DT Cut decrite 5 annees apres I 'introduction 

des neuroleptiques. des pounuites lcaales liees au 
developpement du syndrome ne sont que d'apparition 
recente. Les deux premicn cas juges aux £tats-Unis 
( 1982/1983) l'ont ete en faveur des patientS, qui se sont 
vus octroyer des sommes considerables (760 000 Set plus 
de 1 500 000 S respectivetnent) (49). Seton Gualtieri et 
Sprague, la sravite actuelle des repercussions medico­
leples des DT repose sur le fait que les points principaux 
dans de tels cas litipeux. qui auraient pu prevenir une 
poursuitc ou un jupment defavorable envers le 
tberapeute, ne sont pas systCm&tiqucment mis en 
pratique. Ces demien consistent en la prescription 
conservatrice de neuroleptiques, le consentement 
inform6, la surveillance attentive des sipes precoces de 
DT,la documentation des effeu bCHfiques du traitemc:nt 
ainsi que la baiue ou l'arrtt de la mCclication lonque 
l'etat mental du patient le permet. 

La situation actuelle au Quebec et au Canada n •est 
c:ertainement pas superposable l c:elle de nos voisins 
ammcains. mais nous 1aisse entrevoir une tendance qui 
ne tarclera pas i. rejoindre nos frontieres. En aoflt 1983, 
c:eci faisait l'objet d'un Avis du secritaire pneral de la 
Corporation professionnelle des m6decins du Quebec; en 
plus de sugtrer divenes mesures de prudence semblables 
a c:elles enumertes plus haut. l'articlc affirmait: .. Le 
patient doit en etre informe (avantqes et inconvenic:nts 
de la tb6rapie) et on doit lui expliquer les complications 
les plus serieuses pouvant etre encourues ... (50) 

En 1919, le Task Force Repon de l'APA sur la DT 
sugCrait la tenue d'une discussion jnt'ormelle entre le 
tberapevte, le patient et sa funille pour discuter les 
risques et benMices du traitement antipsychotique 
lonque c:elui-ci est envis&P sur une base de mairuien; 
decision qui serait inscrite dans le dossier medical. 

Dans un article recent. Munetz (SI) a souligne la 
resistance qui existe a discuter du risque de DT avec les 
patients, en detaillant 3 barri~res principales: la 
resistance institutionnelle, du thirapeute. et du patient. 
La crainte que les patients reqissent a l'information en 
arretant le traitement n'est pas fondee, d'apres l'etude 
contr6lee de Muneu (52). De plus, le resultat de cette 
etude permet de conclure a la plus srande efficacite du 
consentement informi sous la forme d'une discussion 
informelle par rappon au consentement formel 6crit. 

Pri•eadoa e1 tnltttaeat 
Lors du demier coqrts mondial de psychiatrie 

biolopque en septembre 198S, Pierre Deniker a 
. prononce une conference etonnante intitulee: .. Doit-on 
retirer les antipsycbotiques du mareh6?". en reponse a 
c:enains anicles parus dans les mtdiu fran~ et aux 
avenissements que le Food ~d Druc Administration 
americain a imis concernant !'utilisation des neurolep­
tiques. Cc pionnicr de la recherche psycbiatrique 
repondra tres clairement a cette question qui me paraitra 
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la plus fondam.cnta.le de tout le coqris: · un retrait des 
neuroleptiques provoquenit rapidcmcnt la reapparition 
des psychoses c:aricatunles des uciens manuels de 
psychiatric et les milieux psycbiatriques asilaires en 
seraient davantage inonda. n ajoutera avec ferme~: '"Si 
la ma1adie meatale fait moins peur aujourd'b.ui. c'est 
gr1ce ll'avenement de la chimi9tWrapie". It n'est done 
pas question de r6peter 1 'histoire du arand bond ea a vane. 
deux pu en amere. 

Pan:e qu"ll n'existe pas de traitement clairement 
effic:ace, la prevention primaire de la DT est d 'une 
importance primordiale· evidence. 

Les indications l coun et Iona terme dun traitement 
neuroleptique ont ctc amplement revisies dans la 
littcrature et les preuves appuyant un traitement 
proloqe de maintien n'existent que pour la schizopbfe. 
nie ( 1,43). L utilisation d'antipsycbotiques pour des 
conditions pouvant ttre trai• par d'autrcs apau. teUes 
que t·~. la depression non psycbotique, l'insoma.ie, 
doit aue mtie autant que possible. Oevant l"&ndication 
dun traitement neuroleptique,la dose minimale efficacc 
(DME) et la duree de traitment le plus coun possible sont 
indiqua. 

April la remission d'un premier episode psychotique, 
la medication devrait aue baiiRe et mfme interrompue' 
au bout de 6 l 12 mois. L 'intention de pounuivre le 
traitment au-dell de 6 mois nCc:essite des discussions 
entre le mCdecin, le patient et parfois aussi sa famille, arm 
de bien ivaluer les risques/ Wnifices dun traitement 
protonae (43). . 

La cNtection precoce pouvant limiter ou accroitre la 
revenibilite du syndrome constitue la prevention 
secondaire des OT (19.36). L utilisation de plus ea plus 
lf&llde en clinique d'6cbelles d'ivaluatioa telles le 
Abnormal Involuntary Movement Scale (AIMS) (53) ou 
l'ecbelle detailtce de sympt6mes extrapyramidaux de 
Cbouiaard et Ross-Cbouinard (S4) va cenainement 
accroitre la detection precoce des DT. 

L •usqc de medication antiparkinsoniennc pour 
demasquer une DT est comroYCIX (55,.56). De plus, 
!'administration concomitance de acuroleptiques et 
d'anticbolineraiques llllipartinloniens a ~ sugaee 
commc pouvant pr6dilpoler l une DT. Jusqu'i. ce que 
cette associacion soit c:larifile.l~on routiniire de ccs 
aaeats devrait aue limi* lla plus coune dum possible. 

Une etude co .. tr616e r6omte sur l'analyse de la voix de 
patients dyskiMtiques ..._ere lUtilitf de cette technique 
comme moyea objectif de diapoaic precoce de DT (57). 

L 'absence de traitement etabli se reftete par lcs multiples 
qents ayant faitl'objet d'essais thCrapeutiques (1.3,4,36). 
Cette mise l jour ne vise pas l dCtailler les stracepes 
tWrapeutiqucs employees clans la DT. Un ape~u de ccs 
stmqies est presence que l'oa peut distinauer ea 4 aroupes: 

1. SubstiiiiCis rlduiunt l'tlctivitl doJHimiltt'fiqw 
Bien que la reintroduction ou l'auamcntatioa du 

dosaac des antipsycbotiques rCduisent souvent l'intensite . 
des dyskinesia. ceci est habituellement transitoire et a 'est 

pas recommande dans la litterature, pouvant agraver 
ultimemeatla patboaenese du syndrome. 

L 'utilisation potentiellemcnt benifique d'antipsycbg.. 
tiques atypiques, tels la Tbioridazine ou la Clozapine 
(retirCe du marcbe nord......Cricain i cause d&soa risque 
d'aaraaulocytose), chez un patient dyskinetiquc 
nCc:essitant UD traitement, a ete SVRe i. cause de la 
speciilcitf d'lctioa de ccs composes sur le sysceme 
dopamiaeraique maolimbique, pouvant ainsi Cvitcr la 
propes~ioa de l'bypenensibilite des recepteun striataux 
(14,36,41,45). 

Des qents antipsycbotiques. bloquant pr6ferenticUe­
mcnt les rtcepccurs dopamineraiques 02, et mame sans 
activice antipaycbotique tell le IDCtoclopramide oat etc 
invoqua clans ·le traitement des DT. Bien que dans de 
courts euais cet qent ait diminue la~rice de DT, celui­
ci a ete demoacre com.me pouvaac induire uae DT. 
suaeraat que le blocqe proloq6 des Rc:epteun 02 
eatralae ua ew d'b.ypenensibilitf semblable au blocqe 
des deux ri:cepteun 0 I et 02 (36). 

L Utilisation cl'ipnu emp6cbaat le "stockqe .. des 
catbecolamiacs, tell la Nlerpiae ou la 1CtrabCnuinc, 
peuvcnt parfois aider mais soat d'ulqe limitf l cause de 
la frequencc de leun cft'ets secondaira. 

2. SulnttiiiCG ...,..,.,., l'tlcttvltl cJaolilvrriqw 
La DT se trouvant sous plusieun upeccs ll'oppose du 

syndrome parkinsonien: la DT rdletant une hyperdopa­
mineflie relative fonctiouelle (et une sous·activite 
choli.neqique relative); le parkiasoaisme, par une faible 
neurotransmissioa de dopamiae (et un exca choliaer­
aique relatif); !utilisation d'qents cboliaomimetiques 
dans la OT est nee. 

Le Dianol et la pbosphatidyl choline qui se trouve 
naturellemeat dans la leeitbine oat Ct6 employes avcc des 
raultats variables. 

3. Subsr~JMu 11116mtntllllt l'tlctlvirlrtlbatrgiqw 
Des benzocliazepincs tellcs le diazepam et le 

clonazepam soat bCnifiques cbcz cenains patients soit 
par lcun propriCtes sedatives ou myo-relaxantes ou 
possiblcment via leur r6le a accroitre l'activite 
gabaeraique. La baclofen a ~ utilise avec des succes 
miti,CS. 

4. A.utns subll~~Mts 
Une stratfaie paradoxale utillsaat ua agoaiste 

dopamiaerpque tel la L·DOPA dans le but de 
desensibiliser les recepteun post-synaptiqucs a cte 
su&Pree. Cette approche demeure toujoun expirimen­
tale. Le Propranolol a~ utilise de f•n experimentalc 
sans aucun consensus vis+vis son efflCICitf. 

Cc survol tberapeutique permit de constater que la 
baisse araduelle. et ida&ement l'antt de la medication 

• antipsychotique, eonstitue ll'hcure actuelle le traitement 
de cboix des OT lonque l'ew mental du patient le 
permet. Un alaorichme pour le diapostic et la conduite i 
tenir face a une DT est presentf dans la Fiaure 1. 
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Fi.-. J. Alprithme pour le diapostic et conduite a teair 
face a une dyskincsie tardive. 

Condasioa 
Les resultats d'~udes loqitudinales recentes sur 

!'evolution alona terme des DT. trait6es ou non. donnent 
lieu i un optimisme prudenL Une association entre ce 
syndr.ome et ('utilisation plus ou moias prolon&te de 
medication antipsychotique ne £ait pas de doute mais ne 
sous.estime en rien l'implication d•auues factcun 
potentiels tels une vulnerabilite individuelle. 

Les mesures suivantes: 
• une reevaluation pmodique de la necessit6 • 

pounuivre le traitemeat aeuroleptique 
• !'utilisation de d01a arini•ala efticlces 
• informer le patient del rilques poaiblel du traitement 

a(ODilermt 
• examiner le patient a interValles r6plien pour la 

d6tection de sipes precoces de DT 
• documenter ces ilapes 
aideront i 1'6valuation des risques/ b6nefices du 
traitement. 

La prevention et l"assue souvent favorable du syndrome 
reposent sur ces quelques considUations tberapeutiques. 

Le mod61e de sp6cificit6 d'ICtion des recepteun aidera 
certainement ala recbercbe de nouwaux neuroleptiques 
denua d•effets sccondaires moteun. 
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SUIDIIIUJ 
TtUdiw DyslciMJiG (TD) is 11 rwurologic11l syndrom~ 

tiiiOCillt«< with long·t~rm w~ of~~~ttipsychotic drug 
ti'~IIIIMIII (APD). Ill sipificlllll prevtzknc~ (~stimat~d 
I J·2096J tutd pot~ntild irr.wrsibility art a major conc~rn 
in psychiGtl'y. 

TM clinical pictw~ is chtUac~tri:~d by involwrtary 
'~P*litiw mowm~nts of chor~oath•totic and dystonic 
Mtur~ varyhlf In location 111td hlt~nsity. Tht individual 
outcom~ of TD is unpredictabk but rtc~nt long·tttrm 
studitts giw reason for pf't.ll:knt optimum. 

All rwurokprics art hlvolwd lnth. disordl!r, num~rous 
risk factors htJw Win SU,fllt~d.· advancing llfl iJ the 
only OM which luu a cktUiy dqrnit~ rok. 

Ewn thoUfh NW~tlll hypothiSIIMvt bun suggtsttd. 
th~ pathophysiology of tlw diJortkr rrmains 11 m:mtry. 

lnjonMd co1111n1 iJ discuu~d In this updtltt with 
l'~ftll'd to tlw lqlll implictllions oftlw disordtr. . 

&c,_ of14clc of ~fflctiv~ tr~tltrrwnt, prr.~1ntion of 
TD is u.Nittilll. '1'lw prtunr trtlltrrwnt of choiu is 
grtldual ~~~lion (tutd ldHily disco11tilwllllct) of APD 
trl!atmmt whtm po#ibk. 


