P2a EEa
)

g
-
-
ALPHA-TOCOPHEROL IN THE TREATMENT OF TARDIVE DYSKINESIA

e
i
-

Christian L. Shriqui M.D., F.R.C.P.(C)*
- Department of Psychiatry
- McGill University

Montréal, Québec
-
-
-

A Thesis submitted to the Faculty of Graduate Studies
and Research, McGill University, in partial fulfillment
of the requirements for the degree of Naster of Science,
September 1990.

B3 K1

i%
%ﬁ

(c) Christian L. Shriqui, 1990

PN ® Supported in part by a Research Development Award from the
o Canadian Psychiatric Research Foundation to Dr. C. Shriqui,
Ag" and a research grant from St. Mary's Hospital Foundation.

AFZ f104



ALPHA -TOCOPHEROL

IN THE TREATMENT

OF TARDIVE DYSKINESTA

Christian L. Shriqui, M.D., F.R.C.P.(C)



ABSTRACT

Free radicals are consistently implicated in the physiology of
normal aging and in the pathophysiology of neuropsychiatric disorders
such as Tardive Dyskinesia (TD).

Alpha-tocopherol (Vitamin E), a potent antioxidant, was compared
to Placebo in a double-blind randomized crossover study among thirty-
three subjects with TD. Six subjects terminated premature1y while the
remaining twenty-seven subjects (17 female; 10 male) had a mean age +
SD 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 TD.
Patient’s psychopathology and psychotropic regimen remained stable
throughout the study.

Subjects were randomly 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 TD. 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
schizophrénics 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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RESUME

Les radicaux libres sont impliqués dans le vieillissement normal
ainsi que dans la physiopathologie de désordres neuropsychiatriques tels
que la Dyskinésie Tardive (DT).

L’alpha-tocophérol (Vvitamine E), un antioxidant reconnu, a é&teé
comparé au Placebo dans une étude chassé-croisé randomisée en double
aveugle auprés de trente-trois sujets ayant une DT. Six sujets ont
interrompus 1'étude, alors que les vingt-sept restants (17 femmes; 10
hommes) avaient un age moyen + écart-type de 42.9 + 12.6 et un age
variant de 19-69. Selcon les criteres du DSM-III-R, vingt-deux sujets
avaient un diagnostique de schizophrénie et cing sujets un diagnostique
de trouble bipolaire. Tout les sujets répondaient & des critéres de
recherche établis (Schooler et Kane) pour définir une DT au moins
légére. La psychopathologie et le régime. psychotrope des sujets sont
demeurés stables tout au long de 1’étude.

Chaque sujet fut exposé a deux périodes de traitement, d’une durée
de six semaines chacunes, avec de la Vitamine E et du Placeto.
L’administration d’un Placebo, pendant deux & trois semaines, est
survenu entre chaque période de traitement. La Vitamine E ou Placebo fut
administrée 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’échelles de mesure
principales. Les résultats aux sous-échelles I & VI du ESRS et au score
total a 1’AIMS, a la fin d’une période de six semaines d’un traitement
a la Vitamine E et au Placebo n’a révéié aucune différence significative
(avec un niveau de signification de .05) & 1’analyse de variance pour
une étude A deux périodes avec chassé-croisé,.

Cette étude suggeére que la Vitamine E, aux doses utilisées, ne

confére aucune éfficacité claire & court terme auprés de sujets
souffrant de DT. Ce résultat ne corrobore pas celui de deux études
antérieures ou la Vitamine E, administrée pendant une période de quatres
semaines, s’est révélée supérieure au Placebo. Des raisons possibles
pour cette divergence de résultats sont discutées.
Néanmoins, une étude contrdlée menée auprés d’une cohorte de patients
nouvellement traités aux neuroleptiques, élucidera e réole
prophylactique de 1la Vitamine E seule ou combinée avec d’autres
antioxidants.
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1.0 INTRODUCTION

1.1 SCHIZOPHRENIA

i) Clinical Features:

Schizophrenia is a chronic mental 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
symptoms during the acute phase of the 1illness and
impairment 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,
environmental, familial, psychological and social factors,
which in varying degrees, confer an individual's
susceptibility to the onset of the disease (2-8). The long-
term outcome of schizophrenia is variable. A ten-year
longitudinal follow-up study of first admission cases
reported that 58 X of a cohort of eighty-eight
schizophrenics had no social or intellectual deficits, 51 %
had normal economic productivity, and 69 X had a good or
fair social adjustment (9). In this cohort, only 8 % had an
unremitting course requiring institutionalization. Possible
reasons for the improved prognosis in schizophrenia are:
short initial hospitalization, use of community services
(psychiatric and social), and the wuse of maintenance
antipsychotic drug treatment (9).

Several <classification systems have been suggested 1in
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schizophrenia amongst which DSM-III-R criteria for
schizophrenia (2), listed in the Appendices. Schizophrenia
has also been divided into two important clinical syndrome
profiles, Type I and Type 1II, which, although generally
regarded as independent of each other, are not mutually
exclusive (10-13). The Type I syndrome is characterized by
positive symptoms such as delusions, hallucinations and
thought disorder. The Type Il syndrome is manifested by a
predominance of negative symptoms such as cognitive
impoverishment, affective flattening, social withdrawal and
avolition. Central nervous system structural abnormalities
on computerized tomography and a more chronic course have
often been associated with the Type 1II syndrome. The latter
syndrome has been associated with tardive dyskinesia (14)
and is also believed to be less responsive to conventional
neuroleptics. However, recent findings challenge the notion

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

ii) Neurobiological Hypotheses:

The dopamine hypothesis of schizophrenia, which has
dominated biological psychiatry research for more than two
decades, proposes that schizophrenia results from some form
of hyperdopaminergic activity in the mesolimbic or
mesocortical DA nerve terminal regions (17-19). This
assumption is based on the following observations: 1) that

antipsychotic drugs are dopamine (DA) antagonists and their
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potency 1is correlated with DA receptor blockade; and 2) DA
agonists such as amphetamine induce psychotic states similar
to paranoid schizophrenia (17-21). This DA hyperactivity
could result from several possible mechanisms such as:
dysregulation of DA synthesis, increased DA release from
terminals, impaired DA removal from nerve ending terminals,
or an elevation of either the number of receptors or their
sensjtivity. There is however no direct evidence supporting
inherent DA neuron hyperactivity in schizophrenia. Dopamine
metabolite levéls of homovanillic acid (HVA) and
dihydroxyphenylacetic acid (DOPAC) in the cerebrospinal
fluid (CSF) of schizophrenics have not been shown to be
higher than 1in nornmal controls (22). Furthermore,
measurements of DA metabolites such as HVA in either plasma
or CSF, as indicators of dopamine activity, are currently
unable to tease out the central versus peripheral nervous
system contributions to plasma HVA, nor can they adequately
extrapolate on mesolimbic dopamine activity (as opposed to
cortical or nigrostriatal) from cerebrospinal fluid HVA
Support for DA hyperactivity in schizophrenia originates
from receptor atudies where D, dopamine receptors have a
high affinity with antipsychotic drug binding. D, receptors
have been found, although not consistently, to be increased
in the postmortem brains of schizophrenic patients (23). An
important issue remains whether brain DA receptor density is

elevated in schizophrenia, independent of the increase which



)

Eﬁjﬁ%f
(

= |

z
ﬁ

| BN &

| % | U&{,’m G =4 131 1 £ &8V OBDYORY OO

Christian Shriqui: Tardive Dyskinesia 4
would be expected as an adaptive response to long-term
neuroleptic drug treatment. Despite technical controversy,
an increase in D_, receptor density has however been reported
in drug-naive schizophrenics (24). Little is known about the
role of the D, dopamine receptors (25). However, it has been
suggested that D, receptors normally exert some influence on
D, receptors, but a dysfunction of this communication would
occur in schizophrenia (28). Despite recent progress, there
is s8still 1ittle wunderstanding of the physiological and
psychological roles of dopamine tracts in the central
nervous system and the quest for a clinically measurable
indicator of central dopamine activity continues. Current
research is devoting attention on the 1nteractiohs between
dopamine and other neurochemical systems such as serotonin,
acetylcholine, cholecystokinin (CCK), neurotensin, substance
P, and the prostaglandins (PG) (27-33). The development of
certain atypical antipsychotics, such as <clozapine, which
have a relatively weak affinity for D-2 receptors, yet
significant serotonin 5-HT, receptor antagonist properties,
emphasize the presence of more than one unique
neurotransmitter system abnormality in schizophrenia (34-

38).

1.2 BIPOLAR DISORDER

1) Clinical features:
The 1lifetime risk for bipolar disorder in industrialized
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nations is less than one percent for both sexes (39). The
illness usually manifests 1itself in the early 20s, and
commonly has serious consequences such as: marital
instability, job loss, financial recklessness, alienation of
family, alcohol abuse, and death by suicide (2). Varying
degrees of genetic, biological, environlehtal. familial,
psychological and social factors play a role in 1its
development. The essential clinical features of bipolar
disorder are one or more manic episode usually accompanied
by one or more major depressive episode. DSN-III-R criteria
for bipolar disorder are generally used in clinical practice
and research (2). These criteria are 1listed 1in the
Appendices. Psychosis is a common yet complicating factor in
the management of bipolar disorder (40). Classical
" schizophrenic” symptonms, including many types of
hallucinations, delusions, catatonic symptonms, and
Schneiderian first-rank symptoms have been reported in 20 %
to 50 ¥ of cases of bipolar illness (41). The'presence or
absence of psychosis further suggests the disorders
hetérozeneity in <clinical, biological, and treatment

response characteristics.

ii) Neurobiological hypotheses:
The monoamine hypothesis of affective disorders emerged
following a greater understanding in the 1960s of the action

of psychotropic drugs on the biogenic amines norepinephrine
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Christian Shriqui: Tardive Dyskinesia 8
(NE), serotonin (5-HT), and to a lesser degree, epinephr;ne
and dopamine (42,43). Tricyclic antidepressants (TCAs) and
monoamine oxidase (MAO) inhibitors, wused principally for
treating major depressive episodes, acutely increase the
availability of biogenic amine transmitters to postsynaptic
receptors through two distinct mechanisms. TCAs block
presynaptic autoreceptors, thus promote neurotransmitter
release, and block their reuptake into the presynaptic
terminal (44). NAO inhibitors inhibit the intracytoplasmic
enzyme important in the metabolic degradation of biogenic
amine neurotransmitters and therefore increase vesicular and
cytoplasmic concentrations of monoamines (45). These drug
actions led to the monoamine hypothesis that a deficit in
the amount of norepinephrine or serotonin available to
postsynaptic receptors results in depression, and an excess
leads to mania. Support for this hypothesis 1is provided by
measurements of the urinary excretion of the norepinephrine
metabolite 3-methoxy-4-hydroxyphenylglycol (MHPG) which has
been reported to be low in depressed patients and elevated
in manic patients (46). A subgroup of depressed patients
have been identified with low CSF levels of the serotonin
metabolite, 5-hydroxyindolacetic acid (5-HIAA) (47) .
However, in addition to difficulties in measuring monoamines
and their metabolites, the CNS contribution to levels
measured in serum or wurine is controversial. A revised

version of the monoamine hypothesis, based on receptor down-
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regulation at postsynaptic receptor sites, takes into
account the fact that the brain normally compensates for
acute pharmacologic effects (44). While the monoamine
hypothesis of affective illness focused largely on
norepinephrine, altered functional dopaminergic activity in
both depressed and manic patients have been suggested (48).
In a subgroup of depressed patients there would be a reduced
level of dopamine activity while the opposite would occur in
manic patients. Support for an increase in dopamine function
in mania originates from <clinical and pharmacological
observations with dopamine agonists and antagonists.
Amphetamine has activating and mood-elevating effects which
can, after prolonged use, lead to psychotic states that are
treatable by dopamine antagonists (48). These behavioral
effects bear similarities to mania whose response to
neuroleptic drugs 1is also linked to dopamine receptor

blockade (48).

1.3 DRUG TREATNENT OF SCHIZOPHRENIA AND BIPOLAR DISORDER

A cornerstone for the treatment of schizophrenia has been
antipsychotic drug maintenance therapy since the
introduction of these agents 1in clinical practice in 1952.
However, currently used antipsychotic drugs do not
constitute a cure for schizophrenia, and have additional
limitations: 1) 1limited effectiveness in a significant

number of patients (up to 20 percent); 2) poor efficacy in
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Christian Shriqui: Tardive Dyskinesia 8
improving social and interpersonal functioning; 3) lack of
neurotransmitter specificity with actions on serotonergic,
muscarinic and noradrenergic systems in addition to dopamine
receptor blockade; 4) poor regional dopamine specificity
with actions not only on the mesocortical/mesolimbic systems
( regarded as the neuronal substrates for psychopathology),
but also on the hypophyseal systenm ( accounting for
neuroendocrine abnormalities such as hyperprolactinemia and
amenorrhea ), and on the nigrostriatal system causing
extrapyramidal side-effects, which will be the subject of
further discussion (36, 49,50).

With its proven efficacy, lithium is the primary treatment
for acute mania, and for the prophylaxis of bipolar disorder
(40,51,52). However, because of its delayed therapeutic
onset of action, many clinicians often combine lithium with
antipsychotic agents in the acute management of mania,
especially when there are associated psychotic symptonms
and/or severe agitation (40,53,54).

In order to decrease exposure to antipsychotic drugs,
benzodliazepines such as clonazepam and lorazepam, may play a
significant role, either alone or in combination with other
psyéhotropics, in controlling mania (55-59). While it is not
usual to prescribe maintenance antipsychotic drug treatment
to bipolar patients, such a treatment alternative can be
necessary in controlling the underlying psychopathology 1in

severely affected patients whose compliance or clinical



y
e

)

=1 el Eed Sl R _¥od

I@l:)liﬁi i EI3 E1 &3 F1 OB OEY) ORBED1 R

9
response to lithium is poor, e.g., rapid cyclers, and
patients with coexistent psychotic features (40). 1In such
patients, carefully documenting the reasons for maintenance
neuroleptic treatment is essential since affective disorder
patients may be at increased risk of developing Tardive

Dyskinesia (60--66).

1.4 NEUROLOGICAL SIDE-EFFECTS OF ANTIPSYCHOTIC DRUGS

Neurological, particularly extrapyramidal gside-effects
(EPSEs) are the most common troublesome adverse reactions to
antipsychotic drug treatment (67.,68). Conventional
antipsychotics share an equal propensity to induce EPSEs.
Novel antipsychotics such as clozapine have a sizhificantly
lower incidence of EPSEs (34,36-38). 1In ‘the case of
clozapine, because of 1its higher risk of agranulocytosis,
its use is nmostly targeted for treatment-resistant
schizophrenics to conventional neuroleptics (69,70).

The pathophysiology of these neurological side-effects

‘remains poorly understood, although dopamine-mediated

systems in the basal ganglia are believed to be involved.
These syndromes can be divided in the following five
categories (80,680,82,71-77):

a) Acute dystonia: Acute dystonias usually occur within the
first few days of treatment and are associated with the use
of high-potency neuroleptics (60,71,76,77). They may be

triggered by a single dose of medication regardless of the
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route of administration. Acute dystonias consist of
involuntary muscle spasms of the neck and oro-facial areas
but may involve virtually any striated muscle producing
oculogyric crisis, torticollis, retrocollis, opisthotonos,
and carpopedal spasm. Acute dystonia can mimic a seizure
disorder, tetany or tetanus, and a convérsion reaction
(60,71,77). Dystonia occurs more frequently in younger, male
patients (71,77). Laryngeal dystonia, a potehtially life-
threatening medical emergency, is fortunately rare in its
severe form (77). The treatment by injection of an
antiparkinsonian medication has both diagnostic and curative
values and 1is usually dramatically effective (60,71,77).

b) Drug-induced parkinsonism: Drug-induced parkinsonism
usually occurs weeks to months after the 1initiation of
treatment (60,71,77). Women and the elderly are at increased
risk (71,77). The syndrome may be clinically
indistinguishable from idiopathic or post-encephalitic
parkinsonism and consists of a triad of signs: bradykinesia
or akinesia, rigidity, and tremor (60,71,77). The latter is
typically greater at rest than during activity and has a
frequency of four to eight cycles per second. The
bradykinetic patient can present a clinical picture of
cogwheel rigidity of upper and lower Joints, stooped
posture, festinant gait and mask-like inexpressive facies
(60,71,177). Seborrhea and hypersalivation are COMRON

associated features. The rabbit syndrome, characterized by
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an isolated perioral tremor mimicking the facial expression
of a rabbit chewing a carrot, is a late occuring variant of
drug-induced parkinsonism which can be mistaken for tardive
dyskinesia (60,71,77). Unlike the latter, the rabbit
syndrome usually responds favorably to antiparkinsonian
agents. Sonme "tolerance" to drug-induced parkinsonism
develops in certain patients with a fading of clinical signs
over two or three months (71,77). The syndrome can be
improved by a decrease in the dosage of neuroleptics to the
minimal effective dose when possible, but frequently its
treatment requires the use of antiparkinsonian agents such
as benztropine mesylate (Cogentin) or procyclidine
(Kemadrin)(71,77). Antiparkinsonian agents should be
gradually discontinued after one to three months while

monitoring for a possible reemergence of symptoms (77).

c) Akathisia: Akathisia is one of the most important of the
neuroleptic side effects (50,60). Women are more commonly
affected than men (77). Subjectively, patients relate a
sensation of increased tension, inner restlessness, and a
drive or compulsion to move about. Objectively, the syndrome
is characterized by actual motor 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-compliance to drug treatment. The

"akathisia triad" of insomnia, hypermotility, 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 (60,77). This in turn
magnifies the patient's initial complaint. For many years,
akathisia was thought to be a typical neuroleptic-induced
gside effect treatable by antiparkinsonian agents. However,
the treatment of akathisia 1is frequently disappointing.
Antiparkinsonian anticholinergic antihistamine drugs and
benzodiazepines provide only minimal relief in the majority
of cases (60). Lowering the dose of the neuroleptic or
switching from 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
majority of patients whose psychoses are controlled with
their current neuroleptic drug treatment. The current
treatment of choice for akathisia are beta-blockers, such as
the lipophilic selective beta,-blocker metoprolol
(Betaloc,Lopresor) (50,78).

d Neuroleptic malignant syndrome: Neuroleptic malignant
syndrome (NNS) is a life-threatening complication of
neuroleptic treatment (50,60,74-76). The main symptoms of
NMS are muscle rigidity, fever, diaphoresis, and autonomic
instability (50,60,74-76). In most cases these symptoms are
present together. Other symptoms such as tremor, dystonia,
dyskinesia, sialorrhea, incontinence, muteness and stupor

may be present. The values of creatine phosphokinase are
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usually very high and 1leucocytosis is common (50,74,75).
Symptoms of NMS have been reported without the full-blown
syndrome. The mortality rate related to NMS is approximately
20% (60), but this figure may actually reflect severe forms
of the disorder. Despite the fregquent use of neuroleptics in
clinical practice, the incidence of NMS 1is fortunately low,
but in recent years, there has been a steady increase in the
number of reported cases (75). The syndrome is more frequent
in young males but also affects the elderly (74,75). Other
risk factors include: the number of intramuscular doses of
neuroleptic, the first few days of a first dose or a rapid
increase in neuroleptic dose (79). The immediate withdrawal
of neuroleptics in a patient with suspected NMS is a first
step to treatment (60). Evaluating the efficacy of specific
therapeutic agents in NMS is complicated by the small number
of single case reports. Nevertheless, dantrolene and
bromocriptine have demonstrated therapeutic effects as well
as amantadine, levodopa, and benzodiazepines in a few cases
(74-76). The use of electroconvulsive therapy for NMS is a
controversial approach (74,75).

e) Tardive Dyskinesia: Tardive dyskinesia (TD) is a major

complication of long-term neuroleptic drug treatment
(50,60,62,71-73,76) and 1is discussed in the ‘following

section.
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2.0 TARDIVE DYSKINESIA

2.1 Introduction

Tardive dyskinesia (TD) is a hyperkinetic syndrome of
heterogenous abnormal movements, which occurs in predisposed
individuals during or following the cessation of long-term
neuroleptic drug therapy, and which is not attributable to
other causes (60,62,71). TD's significant prevalence,
conservatively estimated at 15-20 %, potential for
irreversibility, lack of effective treatment, and legal
implications are a concern to clinicians prescribing
maintenance neuroleptic drug therapy (60-64,71-73). The
reversibility of the syndrome was recognized since its early
descriptions (80), nevertheless, a persistent course is not

uncommon.

2.2 Clinical manifestations and outcome:

Clinically, T™D is characterized by involuntary, repetitive,

"purposeless hyperkinetic movements of choreocathetotic and

dystonic nature varying in location and intensity
(60,82,71). The initial descriptions emphasized oro-facial
signs particularly amongst elderly patients (60,63,72,73).
Oro-facial signs include tongue protusion, puckering,
smacking, pouting, chewing and lateral jaw movements, but TD
can also involve the upper and lower extremities, neck,

trunk as well as virtually any muscle group (80). At times,
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the fingers and toes move in a repetitive pattern that
resembles an invisible piano (60,62,63,71,72). Mild forms of
respiratory dyskinesias with irregular respiratory rates and
grunting noises are not thaf uncommon but are seldomly
diagnosed (60,81).

Early reports of TD in children elphasized axlal features
such as hemiballism but recent evaluations suggest a greater
similarity to the adult presentations (80.62,72). Atypical
forms of TD like tardive dystonia and tardive akathisia have
been reported but it is wunclear if these sub-types have
their own underlying pathophysiology or represent symptom
clusters of one unique syndrome (60,62). TD frequently
coexists with other movement disorders such as parkinsonism
and akathisia (60,82,83).

Three types of dyskinesia have been described with respect
to their time of onset (60,62,84,85). Covert dyskinesia is
unmasked when neuroleptic drugs are reduced or discontinued.
Withdrawal dyskinesias appear wunder similar circumstances
but, by definition, resolve spontaneously within 3 months.
Overt dyskinesia is present during the course of neuroleptic
treatment.

Research diagnostic criteria for TD have been widely
accepted in clinical practice and research and include three
prerequisites: 1) at least three months of cumulative
neuroleptic exposure, 2) at least moderate abnormal

involuntary movements in one or more body areas or mild
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movements in two or more body areas, and 3) the absence of
other <conditions that produce 1involuntary hyperkinetic
dyskinesias (853).

The long-term outcome of TD 1is wunpredictable and varies
widely across studies (60,62,83,86,87). However, recent
findings support the conclusion that once TD develops, 1its
course 1s not unremittingly progressive and can actually
improve with or without cessation of medication (83,88-90).
A recent 5-year longitudinal study in a cohort of 169
schizophrenic outpatients found that the prevalence of TD
increased from 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 X . Nine of the 38
cases who had TD 5 years previously did hot have it at the
follow-up examination.

Defining persistent TD as irreversible if the dyskinetic
syndrome 18 of twelve months duration or greater is
inappropriate when taking into account its varying long-ternm
outcome (62).

Factors that influence the improvement of TD are: patient
variables (age, sex, and psychiatric diagnosis), treatment
parameters (drug dosage, cumulative exposure, discontinued
versus continued treatment), and temporal aspects (duration

of TD, length of follow-up) (60,62-64,73,83,86,87,91,92).
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2.3 Differential diagnosis:
Tardive dyskinesia (TD) must be distinguished from other
EPSEs of neuroleptics. Even though TD has been reported
following brief periods of neuroleptic drug treatment, it is
rare for the syndrome to develop before three to six months
of treatment (60).
In recent years, increasing concern about tardive dyskinesia
has increased awareness among clinicians. The latter should
be careful however to not overdiagnose the syndrome. A
diagnosis of TD should be considered 1in any patient with
abnormal involuntary movements who has a history of taking
neuroleptic -'medication for at least three months (91). A
careful neuropsychiatric evaluation and detailed laboratory
assessment including thyroid function studies are necessary
since there are no <clinical or laboratory tests that are
pathognomonic for TD (80). Since the diagnosis of TD is made
largely by exclusion, knowledge of it's differential
diagnosis, listed in Table I of the Appendicen,'is easential

(60,62,71,91,93).

INSERT TABLE I ABOUT HERE

L-DOPA and amphetamines can induce dyskinetic movements that
resolve following the cessation of medication (60).

Tricyclic antidepressants, rarely associated with persistant
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TD, have almost always occured in patients who had a history
of antipsychotic drug treatment (60). Metoclopramide
(Maxeran), a drug frequently used in gastroenterology, with
a chemical structure similar to the antipsychotic sulpiride,
has been reported to cause TD (94,95). Spontaneous
dyskinesias, with an estimated prevalence of 4 to 7 % , are
usually orofacial in their distribution, and occur chiefly
in elderly individuals (72,96). Stereotyped movements in
schizophrenics have a symbolic meaning to patients who,
usually, are aware of them (60).

2.4 Epidemioclogy:

a) Prevalence and incidence:

The American Psychiatric Association Task Force Report on
Tardive Dyskinesia reported prevalence rates of TD

varying between 0.5 to 65 percent, with an estimated mean of
20 percent (71). This wide variability was related to
several factors: heterogenous patient populations,
differences in diagnostic criteria for TD, methods of case
ascertainment and neurological assessment (71).

A retrospective analysis of 34 855 patients enrolled in 856
studies published from 1959 to 1979, estimated a 20 percent
mean prevalence rate of TD (64). However, several studies
have reported higher prevalence and incidence rates
(65,83,97-101).

b) Risk factors:

A recent study evaluated 50 schizophrenics never treated
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with neuroleptics and failed to find any cases of TD (102).
This report further establishes the central role of
neuroleptics in the etiology of TD.
Amongst the many suggested, advancing age is the single most
consistent risk factor for TD, with younger patients likely
to show the greatest improvement (60,62-64,71-
73,86,87,91,92). Female sex is the second most frequently
suggested risk faétor (60,62,71,86,87,91,92). Several
reports note that affective disorders may be a risk factor
for TD, yet it is not clear if schizophrenia is a risk or a
protective factor for the disorder (60,62,84-66,99). Recent
data suggest that <clinically gsignificant parkinsonism
constitutes a risk factor for TD (83,91,103). Pufthernore,
recent evidence shows a cumulative increase in the incidence
of TD with longer duration of neuroleptic exposure, at least

during the first 4 to 5 years of treatment (83,103,104).

2.5 Physiopathology:

Despite considerable research efforts, the pathophysiology
of tardive dyskinesia (TD) remains largely unknown (60).
Amongst the several hypotheses suggested, the one that has
received the most attention is that of TD which |is
characterized by a functional hyperdopaminergic state with
striatal postsynaptic dopamine receptor supersensitivity
(60,62,71,87,105-109). By blocking postsynaptic dopamine

receptors, neuroleptics would create a chemical state
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analogous to surgical denervation. Prolonged receptor
blockade would either "sensitize" ©postsynaptic dopamine
receptors, or increase their numbers, or both. In long-term
neuroleptic treated rats, dopamine receptor supersensitivity
clearly occurs (105-1068). In primates, such as monkeys and
humans, this supersensitivity only occasibnally ‘produces
clinically manifest dykinesias (62,105-109). Neuroleptic
withdrawal emergent dyskinesias nay result from a
supersensitivity mechanism more than persistent forms of TD
(107). This is supported by the observation that
supersensitivity is often short 1lived and can be elicited
after only a single injection of a neuroleptic (106,107).
TD's heterogeneity both in its clinical manifestations and
response to various agents makes it likely that apart from
dopamine, other neurotransmitters particularly
norepinephrine, L-Gamma-Aminobutyric acid (GABA),
acetylcholine, and serotonin may be involved in its
pathophysiology (60,62,105-110). Both noradrenergic
hyperactivity and hypoactivity, as evidenced by plasma and
CSF dopamine-béta-hydroxylase [DBH - the enzyme that
catalyzes the formation of norepinephrine from dopamine]
levels, have been reported in subsets of TD subjects
{60,105,108).

GABA is frequently implicated in the pathophysiology of TD
(60,62,87,105,106,111,112). The inhibitory effect of GABA on

DA neurons is the rationale for increasing GABA activity as
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a treatment for TD (62). Now, however, clinical wuse of
GABAmimetic drugs is based on the <critical role GABAergic
neurons play in the substantia nigra pars reticulata in
mediating dyskinetic movements (113). These substantia nigra
pars reticulata GABA-containing neurons form an important
inhibitory efferent pathway from the basal ganglia (112). In
the experimental animal, disruption of these GABAergic
efferents can produce hyperkinetic involuntary movements
(114). Chronic neuroleptic treatment in animals has resulted
in a loss of striatal neurons (which could be GABA-ergic)
and in a reduction of glutamic acid decarboxylase (GAD - the
enzyme which catalyzes the synthesis of GABA) activity in
the substantia nigra (105,106,115). In an experimental
model, monkeys chronically treated with neuroleptics that
developed a dyskinetic syndrome, demonstrated a reduction in
GAD activity, whereas similarly treated animals without
dyskinesia did not (115). Treatment with GABA-ergic drugs
such as clonazepam, muscimol, and gamma-acetylenic GABA have
reduced symptonm severity in patients with TD
(106,106,112,118). These observations have led to the
proposal that a GABA-ergic dysfunction may be an important
underlying mechanism in tardive dyskinesia (106,112,116-
118).
An overlapping of neurochemical and neuroanatomical
abnormalities may be important factors in the development of

TD (105-107). While dopaminergic supersensitivity may be a
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common feature amongst neuroleptic-treated subjects, as well
as 1in the development of withdrawal emergent dyskinesias,
other neurochemical abnormalities (e.g., noradrenergic
hyperactivity, GABA-ergic hypoactivity, or cholinergic
hypoactivity) may be important for the occurence of specific
subtypes of persistent TD (60,82,105,1086).

Computerized axial tomography {CAT) scans have been
inconsistent in showing significant differences between TD
and non~-TD patients (60,62,87,105). Some neuropathological
studies have reported higher rates of nigral degeneration
and gliosis in TD subjects while others have concluded that
these changes are non specific and age related (62,119).
Basal ganglia alterations in rodents chronically treated
with neuroleptics have been reported (120) but this is not a
consistent finding (62). The precise mechanisms underlying
neuronal damage in persistent TD are unknown but may involve

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

2.0 Preveation:

Because of lack of effective treatment, prevention of TD is
essential (60). Primary prevention includes: 1limiting the
indications of long-term neuroleptic drug therapy to
essentially sachizophrenia (60,61). Prior to initiation of
neuroleptic drugs, patients should be examined to determine
the presence of any preexisting movement disorder and should

be reexamined at periodic intervals. Secondary prevention
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consists of: 1) limiting the duration of neuroleptic
treatment especlially amongst first break episode patients,
and 2) using the lowest possible dose for maintenance
treatment (60,61,91,129). Early detection with commonly used
rating scales such as the Abnormal Involuntary Movement
Scale (AIMS) (130) or the Extrapyramidal Symptom Rating
Scale (ESRS) (131) wused every six months may help contain
the progression or increase the 1likelihood of reversibility

of the syndrome.

2.7 Treatment:

Despite several dozen clinical trials with numerous agents
(60,62,71,87,91,105,132,133), the present treatment of
choice for tardive dyskinesia 1is gradual reduction of
antipsychotic drug tpeatnent when possible (60).
Discontinuing drug treatment generally stabilizes or
improves TD but this is not a realistic alternative for a
majority of chronic schizophrenic patients (86). Maintenance
neuroleptic drug therapy at low to moderate doses (300-600
mg/day of chlorpromazine equivalents or 1less) frequently

stabilizes or improves TD symptoms (60,86,90).

Pharmacological strategies:
Dopamine

Increasing the dosage of neuroleptics consistently masks TD

(60,62,108,132). This antidyskinetic effect of neuroleptics
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appears to be separate from their sedative and antipsychotic
effects (132). This strategy 1is primarily indicated in
patients who present a moderate to severe form of TD which
is unresponsive to other agents, and who need <continued
neuroleptic drug treatment. Clozapine treatment has led to
various improvements in patients with TD (133-136). Its use
may become an important alternative strategy in patients
with moderate to severe TD who need continued antipsychotic
drug therapy.

Agents that decrease presynaptic DA activity via depletion
or false transmission such as reserpine, tetrabenazine,
alpha-methyl-paratyrosine have produced variable changes in
TD severity (62,107,132). Desensitizing hypersenéitive DA
receptors by temporarily increasing dopamine levels is an

appealing research strategy still under investigation (137).

Acetylcholine

Anticholinergic drugs may be of benefit in Subtypes of TD
with tardive dystonia (132). However, these agents usually
have no effect or aggravate more typical forms of TD
(62,132). Augmenting cholinergic function with
physostigmine, an acetylcholine esterase inhibitor, has had
inconsistent results which could be related to subtypes of
™D or td gaide effects of physostigmine (62). Clinical

results with choline precursors such as deanol, choline, and
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lecithin, were initially encouraging but later studies were

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

GABA

GABAmimetic treatments 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). Encouraging results with- the potent
GABA, agonist muscimol, and with direct (e.g., progabide)
and indirect (e.g., Gamma-vinyl GABA) GABA agonist drugs
have been reported (111,112,116). However, despite an
effective antidyskinetic action, s8side effects of several
specific GABA agonists have precluded their further clinical
applicability (112).

Benzodiazepine receptors, with a subpopulation of GABA,
receptors, form the GABA-benzodiazepine-chloride ion channel
complex (140). Benzodiazepines act at this site as indirect
GABA, agonists. In a recent 12-week, double-blind, placebo-
controlled, randomized crossover trial in 19 chronically ill
patients with TD, <clonazepam treatment led to a 35 %
decrease in dyskinesia ratings (112). The authors observed
that tolerance to clonazepam's antidyskinetic effect
developed after long-term use of the drug, but a 2-week
clonazepam-free period was able to recapture the drugs

antidyskinetic effect.
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Other
Miscellaneous agents used to treat TD such as tryptophan and
S-hydroxy-tryptophan (both serotonergic agonists),
cyproheptadine (a serotonergic antagonist), lithiunm,
propranolol, estrogen, and many others have been generally
unsuccessful (62,105,132). Clonidine, a presynaptic alpha,-
adrenergic receptor agonist, has shown some efficacy 1in
patients with TD (105,106). In a recent open pilot study,
verapamil, a calcium channel blocker, was successful in four
out of six patients with severe TD (141). Alpha-tocopherol
in the treatment of TD is a novel research strategy which,

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

3.0 FRER RADICALS

Free radicals (e.g., superoxide, hydroxyl radicals) are
consistently implicated in the physiology of normal aging
and in the pathophysiology of neuropsychiatric disorders
such as Parkinson's disease, Alzheimer's disease,
schizophrenia, and tardive dyskinesia (120-128,143,144-147).
They are highly reactive compounds, with short half-lives,
containing at least one unpaired electron, and are produced
by a wide variety of "in vivo" reactions which include water
formation (120-126,148,149). Although not a free radical
itself, hydrogen peroxide, when reacting with transition

metals (e.g., iron, copper, manganese) forms 1in hydroxyl
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radicals (148). These metals, found in wmammmalian brain
regions rich in catecholamines (e.g., substantia nigra,

basal ganglia) may contribute to enhance free radical
reactions (126,143,150,151). There are no laboratory methods
available to directly measure the activity level of free
radicals in vivo. However, thiobarbituric acid (TBA)
reactivity assays (152-154) constitute an index of free
radical induced 1lipid peroxidation. Cells depend on
elaborate and often mutually supportive systems to protect
themselves from oxidative damage. Antioxidants such as
alpha-tocopherol (vitamin E), ascorbic acid (vitamin (),
glutathione, 'superoxide dismutase, catalase and peroxidase
protect cells from oxidative stress (122). When the
oxidative demands of free radicals exceed the threshold of
available protective systems, membrane lipid peroxidation
chain reactions can occur and result in membrane
destabilization and cell death (149,155,158). This process
in the central nervous system could contribute to structural

neuropathological changes observed in some patients with

persistent forms of TD (122).

4.0 EVIDENCE FOR FREE RADICAL INVOLVENENT IN TARDIVE
DYSKINESIA:

Striatal damage in TD could result from the destabilizing

effects of cytotoxic free radicals whose production would be

increased by the autoxidation of catecholamines, especially
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dopamine and norepinephrine (120-128,148,149). An increase
in catecholamine turnover, and biochemical alterations such
as noradrenergic hyperactivity, in a subgroup of TD
patients, could lead to a progressive build~up of free
radical activity, resulting in neuropathological alterations
in the nigro-striatal basal ganglia system. This process
could underly the disruption of inhibitory efferent pathways
from the basal ganglia, e.g., GABA-ergic efferents,
important in the modulation of voluntary motor control. The
basal ganglia, by virtue of its high 1lipid and oxygen
consumption, elevated concentration of transition metals,
and high metabolic activity derived from hydrogen peroxide
formation, are an ideal site for the degenerative actions of
free radicals (157). Thus, the basal ganglia would be
particularly vulnerable to the cytotoxic effects of 1lipid
peroxidation.

With neuroleptics increasing catecholamine turnover (158),
more catecholamines would be avajilable for ehzylatic and
non-enzymatic degradation, which would increase production
of oxidative free radicals.

Autoxidation of catecholamines such as 6-hydroxydopamine (6-
OHDA) 1leads to superoxide radical formation (143,148).
Antioxidants such as alpha-tocopherol attenuate the toxic
effects of intrastriatal injection of 6-hydroxydopamine (6-
OHDA) 1in rats (159). Furthermore, 6-OHDA stimulates lipid

peroxidation in rat brain synaptosomes by generation of
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superoxide anion-radicals (127,160). With the use of
thiobarbituric acid (TBA) reactivity assays (152-154),
rodents exposed to six months administration of neuroleptics
showed a marked increase of lipid peroxidation in the cortex
and hypothalamus, which decreased to control 1levels with
simultaneous administration of alpha-tocopherol (127,160).
Increased TBA reactivity in the peripheral lymphocytes,
plasma, and cerebrospinal fluid (CSF) of schizophrenics
receiving neuroleptics is an increasingly consistent finding
(127,160,161-164). In a study with thirty-two schizophrenic
subjects on neuroleptics, TBA reactivity in plasma and
peripheral lymphocytes was significantly increased (p < .01)
when compared to a group of 35 healthy controls 1127,160).
When the same schizophrenic subjects received simultaneously
six weeks of alpha-tocopherol (400 mg daily dose), TBA
reactivity in both plasma and peripheral lymphocytes
decreased to the levels of healthy controls (127,160).
Further pre-clinical support for free radical involvement in
tardive dyskinesia is provided by a study where a movement
disorder in rodents was induced following an injection with
the neurotoxin iminodipropionitrile (IDPN) (1658). Since IDPN
toxicity and vitamin E deficiency states share similar
neuropathological features, the underlying neurochemical
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 syndrome (165).
In a double-blind placebo controlled crossover study on
fifteen schizophrenic or schizo-affective patients with
tardive dyskinesia treated with alpha-tocopherol for a four
week period, Abnormal Involuntary Movement Scale (AIMS)
scores were significantly reduced aftef treatment with
alpha-tocopherol but not after placebo (123). The mean
reduction in the AIMS score with alpha-tocobherol was 43
percent, and seven patients had a greater than 50 percent
reduction in their dyskinesia rating (123). A more recent
study, in a smaller number of patients (n=8) found alpha-
tocopherol superior to placebo in reducing AIMS scores
(142). These findings support the potential wvalue of
antioxidant supplementation in suppressing the 1long-term

side effects of neuroleptic drug therapy.

5.0 VITAMIN E Vitamin E
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Vitamin E (Tocopherol)
Algha Tocopherol: 5.7.8-trimethyltocol, or 2,5,7,8- tetra-methyi-2-

(¢* 8" 12'-trimethylcecyl)-8-chromanol

The only major function Kknown of Vitamin E in human

metabolism is that of an antioxidant capable of protecting
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unsaturated lipids of degradation from free radical chain
reactions (147,155,156,166-170). Vitamin E has been shown to
be more potent than other common antioxidants (188). Of the
four fat soluble tocopherols, alpha-tocopherol is the major
chainbreaking antioxidant present in mammalian 1lipid. The
chroman ring plays a crucial role 1in the antioxidant
efficacy of tocopherol (170). Absorption of Vitamin E from
the gastrointestinal tract depends on the presence of bile
and about 20-60% of the vitamin obtained from dietary
sources is usually absorbed (169). Vitamin E is metabolized
in the liver and excreted primarily in bile (169). Plasma
concentrations of the tocopherols vary among individuals but
plasma measurements in normal adults range between 0.8 and
1.4 mg per 100 mL (167). Normal requirements for Vitamin E
are estimated at 25-30 mg daily. One mg of alpha-tocopherol
is approximately equivalent to 1 I.U. of alpha-tocopherol.
In experimental animals, the amount of vitamin E required in
the diet to prevent signs of deficiency depend on: 1) the
amount of dietary polyunsaturated fatty acids, and 2) the
presence of other natural or synthetic fat-soluble
antioxidants in the diet (166,187).

The richest dietary sources of Vitamin E are certain seed
oils such as corn, peanut, and soybean o0il, wheat gernm,
liver, and eggs (167). Vitamin E deficiency states 1in
adults, with or without fat malabsorption , can induce

neurological abnormalities producing symptoms of ataxia, and
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areflexia (171-173). Low levels of Vitamin E can be found in
abetalipoproteinaemia, malabsorption syndromes 1in cystic
fibrosis, short bowel and blind loop syndromes, and 1in
cholestatic 1liver disease (171-173). In malabsorption
states, suggested replacement therapy averages 100 mg per
kilogram per day, and a dose of one to two grams daily of
alpha-tocopherol has been considered as effective
antioxidant therapy (143,145,146,186). However, doses of 900
1.U. daily or lower of alpha-tocopherol may also represent
effective antioxidant therapy (174). Adverse reactions have
rarely been reported with large doses (greater than 300 I.U.
daily) of alpha tocopherol (167,169,175). Rare adverse
reactions include: nausea, diarrhea, intestinal <cramps,
fatigue, weakness, headache, blurred vision, rash, all of
which are known to disappear after discontinuing the vitamin
(1689).

Nutritionists have long been opposed to vitamin
supplementation in adults, stating that intake of vitamins
above levels of the Recommended Dietary Allowance are of no
appreciable benefit (176). While this is true of vitamins
that are only functional components of enzymatic systems, it
is not the case for antioxidants such as vitamin E (176).
Biological requirements for antioxidants are dependent on
the concentrations of free radicals and other oxidants, and
the polyunsaturated fatty acid content of body tissues

(187,168,1786).
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6.0 STUDY OBJECTIVES

In relation to a previous study (123)*, the objective of the
current study was to replicate the short term efficacy of
alpha-tocopherol in the treatment of tardive dyskinesia in a

larger sample of patients.

7.0 HYPOTHESIS TO BE TESTED:

With the premise that tardive dyskinesia may involve a
neurodegenerative process resulting from a cytotoxic effect
of free radicals, it is hypothesized that short-term
antjoxidative supplementation therapy with alpha-tocopherol
may be of benefit to patients suffering from tardive
dyskinesia who have, to some degree, reversible free

radical-induced neuromembrane alterations.

8.0 METHOD
8.1 Design:
The study was double-blind, placebo controlled, with a
crossover period. Bach subject was randomly assigned to an
initial 6 week treatment period with either alpha-tocopherol
or placebo. This first period was followed by a two or three

week placebo washout depending on each subjects medication

* This study was carried out prior to the publication of the
study by Elkashef A. M. et al: Vitamin E in the

treatment of tardive dyskinesia, Am J Psychiatry, April
1990, 147: 505-506.
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interval, for example, 1if subjects were on depot
neuroleptics every 2 or 3 weeks. The placebo washout before
the start of the second period was done in order to minimize
the possibility of a éarryover effect of alpha-tocopherol
(if received in the first period) during the second period
of the crossover. A second 6-week crossover treatment period
followed during which subjects received alpha-tocopherol if
they had initially been on placebo, or placebo if they had
initially received active medication. The design of the

study is illustrated below:

Alpha-tocopherol Alpha-tocopherol
400 I.U. tid 400 I.U. tid
0 Equivalent 6 Placebo 8-9 Equivalent 14-15
Placebo tid Washout Placebo tid
WEBKS

8.2 Subjects:

Thirty-three outpatients recruited frop St. Mary's Hospital
Center, Montréal, and the Royal Ottawa Hospital, Ottawa,
were selected for participation in the study as they became
available.

Inclusion <criteria 1included: 1) subjects had a primary
diagnosis of schizophrenia or bipolar disorder according to
DSM-III-R criteria (2), 2) met Research Diagnoses Criteria

(Schooler and Kane 1982) for at least mild TD (85), 3)
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subjects were of either sex and between the ages of 18 to 70
vears, 4) subjects had a stable level of psychopathology not
requiring medication changes in the 1last two months, 38)
subjects had stable psychotropic drug regimens for at least
two months prior to study entry, 6) subjects had adequate
educational levels capable of understanding the study and
giving informed consent.
Exclusion criteria included: 1) significant neﬁrolozical or
systenmic disease (apart from tardive dyskinesia and
parkinsonism), 2) use of any drugs with significant movement
disorder inducing potential (except antipsychotic and
antiparkinsonian medications), 8) signs of organic brain
syndrome, 4) ECT treatment within the last five years, §)
history of drug or alcohol abuse/dependance in the last six
months, @6) family history of 1illnesses associated  with a
movement disorder (e.g., Huntington's disease, Wilson's
disease), 7) for study design purposes, subjects receiving

monthly depot neuroleptic injections.

8.3 Nedication Schedule:

Alpha-tocopherol or placebo was administered 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 (Novopharm Ltd.). All
subjects received either one 400 1.U. capsule of alpha-

tocopherol, or one identical placebo capsule, three times
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daily (tid). In between the two treatment periods, a placebo
washout was administered with a dosage regimen of one
placebo capsule, three times daily (tid). To ensure
compliance, capsule count was verified at each visit.

With regard to the subjects regular psychotropic
medications, no changes in these medications occured
throughout the study. Neuroleptics, antiparkinsonian agents,
benzodiazepines, lithium, were permitted as long as each
patient had been on stable doses of medication at least two

months prior to study entry.

8.4 Assessment:

For the first three months 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. PFollowing this standardized training period, all
patients were subsequently evaluated by the candidate.

Involuntary movements were assessed with the Abnormal
Involuntary Novement Scale (AIMS) (130) and the
Extrapyranidal Symptom Rating Scale (ESRS) (131) at baseline
and every 2 or 3 weeks thereafter (depending on the
injection schedule of each subject, 1if on depot
neuroleptics) until study completion. These evaluations were
carried out under the following standardized conditions: 1)
for subjects on depot neuroleptics, TD assessments were

conducted just prior to their next neuroleptic injection, 2)
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due to possible diurnal fluctuations in TD severity, an
effort was made to assess each subject at similar times
during the study visits.

The Brief Psychiatric Rating Scale (BPRS) (130,177) and the
Global Assessment Scale (GAS) (130,178) were used to assess
the level of psychopathology and functioning of each subject
at baseline and at study termination. Side effects related

to the study medication were recorded at each visit.

8.5 Study measures:

a) Clinical - evaluations: A neurological examination was

performed for each patient prior to study entry.

b) Rating scales:

1) The Abnormal Involuntary Movement Scale (AINS):

The AIMS scale, a frequently used 12-item clinical rating
scale, designed to record 1in detail the occurence of
dyskinetic movements, has a detalled standardized
examination procedure (130). The AIMS total score is
obtained by the addition of individual results for each
item. All items, except for two items concerning the
subject's dental status, range from none to severe or 0 to
4. In 1976, the AIMS scale was made available through the
ECDEU Assessment Manual for Psychopharmacology without

formal interrater reliability and validation studies. To the



)

ﬁ
63

-
i

| 3 |

3 W3

E

¥ 3

Christian Shriqui: Tardive Dyskinesia 38
candidate's knowledge, specific validity and reliability
data for the scale have not been published. A copy of the
AINS scale is included in the appendices.

ii) The Extrapyramidal Symptom Rating Scale (ESRS):

The ESRS consists of a parkinsonism, dystonia, and
dyskinesia questionnaire and behavioral scale, a physician's
examination of parkinsonism and dyskinetic movements, and a
clinical global 1impression of severity of dyskinesia and
parkinsonism. The 12-item questionnaire allows the patient
to report on extrapyramidal symptoms and other neuroleptic
side effects at periods other than the time of their
examination.

The gquestionnaire item scores range from " absent " to

" gevere " or O to 3. The evaluation of parkinsonism
includes an 8-item subscale, and each parkinsonism item
score ranges from 0 to 6. Tardive dyskinesia 1is rated
following a standard procedure designed to activate or
uncover covert dyskinesias. Dyskinetic movements in each of
the commonly involved muscle groups are rated according to
their frequency (occasional, frequent, constant or almost
so) and amplitude with each item having a score range of 0
to 6. The scale also includes two <clinical global
impression of severity scales for dyskinesia and parkisonism
each ranging in scores from " absent " to " extremely severe
" or O to 8. The last subscale of the ESRS, concerning the

stage of parkinsonism, was not appropriate for wuse in this
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study. The ESRS has been validated in 8 double-blind studies
and was found to be sensitive in 1its ability to detect
changes in both parkinsonian and dyskinetic symptoms and to
give results consistent with those from studies wusing
standard scales such as the AIMS. Inter-rater reliability
coefficients have ranged from 0.80 to 0.97 (130). The ESRS
is a sensitive and reliable instrument for measuring
parkinsonian and dyskinetic symptoms. A copy of the ESRS is

included in the appendices.

ii1) The Brief Psychiatric Rating Scale (BPRS):

The BPRS consists of 18 symptom constructs or items that are
rated on a8 7-point scale of severity. Each item score ranges
from "not present” to "extremely severe" or 1 fo 7. This
scale provides a rapid and efficient evaluation of
psychopathology and is frequently wused in <clinical drug
trials. Brief instructions for rating each item are printed
on the scale itself, but to increase communality in
interpretation, the items are defined in greater detail 1in
the ECDEU Assesment Manual for Psychopharmacology (130). In
its original 168-item version, interrater reliability was
established with an r range varying from .62 to .87 (177). A
copy of the BPRS is included in the appendices.

iv) The Global Assessment Scale (GAS):

The GAS evaluates the overall functioning of a subject on a
continuum from psychological or psychiatfic illness to

health with values ranging from 01, the hypothetically
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sickest possible individual, to 100, the hypothetically
healthiest. The scale is divided into ten equal intervals:
01-10, 11-20, 21-30, and 8o on to 91-100, The defining
characteristics of each 10 point interval comprise the
scale. Specific guidelines for the proper rating of the GAS
are found in the BCDEU AsseaslentA Manual for
Psychopharmacology (130) and in a procedure detailed by the
authors of the scale (178). In five interrater reliability
studies, the GAS was found to have a good reliability, with
an intraclass correlation coefficient of reliability ranging
from 0.69 to 0.91. (178). A copy of the GAS in included in
the appendices.

v) Side effect checklist:

A side effect checklist, derived from side effects having
been reported with Vitamin E, was completed at each study
visit. A copy of this checklist is included in the

appendices.

c) Laboratery measures: All subjects underwent a detajiled

laboratory assessment which included thyroid function
studies.

Willing subjects had blood drawn for measurement of plasma
tocopherol levels at baseline, and blindly during active and
placebo periods (Clinical Nutrition, Pharma Industry Unit,
Department of Human Nutrition and Health, F. Hoffmann La

Roche & Co. Ltd., Vitamins and Pine Chemicals Division,
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Basle, Switzerland).

8.6 Ethical considerations:

Subjects participated only after the nature of the study had
been explained and written informed consent had been
obtained. The study was approved by the Health Protection
Branch of Health and Welfare Canada and by the Ethics Review
Committees of St. Mary's Hospital, Montréal, and of the
Royal Ottawa Hospital, Ottawa. A copy of the informed

consent form is included in the Appendices.

8.7 Statistical Analysis:

Scores for ESRS and AIMS scores at termination of Vitamin E
and Placebo treatment were examined wusing analysis of
variance for the two-period cross-over design (179). Mean
end point changes from baseline were analysed for all 27
subjects at termination of Vitamin E and Placebo treatments.
The breakdown of sum of squares in the analysis of variance

table is reported in Table II.

INSERT TABLE II ABOUT HERE
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9.0 RESULTS

9.1 Patient Characteristics:

The sample consisted of thirty-three subjects, six of whonm
terminated prematurely (see section below). The remaining
twenty-seven subjects ( 17 female; 10 male) had a mean age +
SD 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
(2). Twenty-one subjects were on injectable neuroleptics,
five subjects were on oral neuroleptics, and one subject
received no 'neuroleptics. Eighteen subjects (67%) received
concomitant antiparkinsonian agents; thirteen subjects (48%)
received concomitant benzodiazepine medication; and four
subjects (all bipolars) were on concomitant lithium therapy.
One bipolar and one schizophrenic subject also received
therapy with carbamazepine. Twenty subjects (74X%) had an
illness duration greater than ten years. A majority of these
patients were on continued neuroleptic drug therapy for an
equally long period. The patients' psychopathology remained
stable throughout 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 Assessment Scale (GAS).
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9.2 Drop-outs:
Apart from the 27 subjects who completed the study, five
schizophrenic patients discontinued their participation due
to noncompliance unrelated to adverse effects of treatment,
and one elderly bipolar patient was forced to withdraw her
participation for medical reasons unrelated to the use of
the study medication. Due to the crossover nature of the
study, none of these six patients was included 1in the

statistical analyses.

9.3 Treatment response:

Scores for Extrapyramidal Symptom Rating Scale (ESRS) and
Abnormal Involuntary Movement Scale (AIMS) total score at
baseline and at the end of the placebo washout (week 8-9),

is shown in Table III.

INSERT TABLE III ABOUT HERE

Scores for ESRS and AIMS total score in subjects first
treated with Vitamin E and subjects first treated with

Placebo are shown in Tables IV and V.

INSERT TABLE IV ABOUT HERE
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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 Vitamin E and subjects first

treated with Placebo are illustrated in FPigures 1-8.

INSERT FIGURES 1-8 ABOUT HERE

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) as shown on Table VI.

INSERT TABLE VI ABOUT HERE

Differences from baseline scores on the mean AIMS total
score at termination of Vitamin E and Placebo treatments
were significant ( p < .05, paired t test). At termination
of Vitamin E, the mean AIMS total score dropped 48 % from
baseline levels. At termination of Placebo, AIMS total score

dropped 45 X% from baseline levels. When both treatment
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groups were compared, no significant ( p < .05) differences
emerged on any of the individual items of the ESRS (1V)
dyskinesia subscale (i.e., no differential treatment 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), 1rrespéct1ve of drug
treatment, using analysis of variance for the two-period
crossover design, showed no significant diffefences except
on parkinsonism (ESRS 1II) and on the Clinical Global
Impression (CGI) of Severity of Parkinsonism (ESRS VI)

scores as shown on Table VII.

INSERT TABLE VII ABOUT HERE

9.4 Side effects:

Side effects reported while receiving Vitamin E and Placebo
are shown in Table VIII. Side effects are reported as they
occured in each subject. If a particular side effect occured
more than once in the same subject, the side effect 1is

reported only once for that given subject.

INSERT TABLE VIII ABOUT HERE
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In all subjects, the side effects were short lived, mild in
severity, and seldom occured more than once. No side effects
required any particular treatment. A surprisingly high
number of subjects (33 %) reported mild diarrhea while on

Placebo.

9.5 Plasma_ tocopherol levels and change in dyskinesia

scores:

Twenty out of the twenty-seven subjects agreed to have blood
drawn at baseline and at the end of each 6 week treatment
period for determination of plasma tocopherol levels. Mean
levels + SEM were 27.19 + 3.7 micromol/L ( or 11.55 + 1.32

g/ml) at baseline, and 62.02 + 6.6 micromol/L ( or 26.53 +
2.88 g/ml) after six weeks of tocopherol administration
(paired t-test = -6.41, p < 0.001). The increase 1in the
tocopherol/cholesterol ratio after 6 weeks of treatment with
vitamin E was equally significant (paired t-test = -6.98,

P < 0.001). Results of tocopherol plasma levels and
tocopherol/cholesterol ratio at baseline and following 6

weeks of tocopherol administration are illustrated in Figure

9. A correlation analysis, between plasma tocopherol

levels and change in severity of dyskinesia ratings on the
ESRS and AIMS total score failed to show any significance

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

9.6 Statistical Power Analysis:

Table IX shows the minimum detectable treatment differences
for this study with 80% and 90X 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 treatment
difference of 2.91 scale points in the ESRS IV scores (total
scores for tardive dyskinesia), which represents a 29.5%
difference from the observed placebo endpoint mean score.
Similarly, the minimum detectable difference in AIMS scores
at 80 % power was 22.5%. As the sample size was estimated in
order to detect 25% differences in tardive dyskinesia scores
at 80x power, it is reasonable to conclude that the actual
power of the study was close to its original aim. The power
calculations were made using the method described by Lachin

(1981) (180).

INSERT TABLE IX ABOUT HERE
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10.0 DISCUSSION
The results of this study suggests that alpha-tocopherol, at
the dosage 1level wused, confers no consistent short term
symptomatic benefit to patients with tardive dyskinesia.
This finding does not replicate those of two previous
reports where alpha-tocopherol, administered for a four week
period, showed a significant effect over placebo (123,142).
In both these studies, the small sample size raises the
issue of how representative the samples were of a wider
population of TD subjects. Furthermore, these diverging
results may reflect a pharmacokinetic 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 timing of assessment may have added a
withdrawal emergent component to their dyskinesia for which
antioxidative therapy may be of 1little or no benefit.
Alternatively, the subjects in both previous studies
(123,142) were mostly on oral neuroleptics. Since alpha-
tocopherol undergoes hepatic metabolism, high tocopherol
plasma levels may have interfered with neuroleptic
metabolism in the liver. This effect may have been less
prominent amongst 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 plasma levels, despite the constant dose
received, amongst patients on oral neuroleptics. This effect
could of partly covered up their dyskinesia and led to a
falsely positive result (181). The finding of wmarkedly
increased tocopherol 1levels following 6 weeks of tocopherol
administration indicates a necessity to clarify the possible
significance of a drug interaction between tocopherol and
neuroleptic metabolism. Subjects in this study had
comparable plasma tocopherol levels at baseline and
following tocopherol administration to those reported in the
study by Lohr et al (123). The significant increase in
tocopherol plasma levels is also consistent with an overall
good compliance amongst the patients who conpieted the
study.

Demographically, subjects were also comparable 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 movements, it was not possible to adequately determine
the duration of tardive dyskinesia for each patient. This is
regretful since a correlation analysis between TD duration
and treatment response could have clarified some aspects
pertaining to the expected greater reversibility of TD in
patients with a relatively early onset of movement disorder.

Since there were no clear differences in side effects

in both <treatment groups (alpha-tocopherol and placebo), it
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is difficult to tease out which treatment emergent symptoms
were really related to alpha-tocopherol. Factors such as
the excipients in the capsule preparation, and
suggestibility of patients when warned of possible side-
effects, could have played a role in the occurence of
treatment emergent symptoms. |

The placebo effect observed has been reported in other
TD controlled studies (105,132). Several of -the subjects
enrolled 1in this study were " vitamin friendly " and had
engaged in taking vitamin supplements 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 parkinsonism in the
ESRS II and VI subscales raises the possibility of a
pharmacokinetic drug interaction between the excipients in
the capsule preparation and anticholinergic antiparkinsonian
medication . Stress may also have played a greater role in
parkinsonism scores during the second period of the study.
Since the remaining findings were consistent, it is unlikely
that the period effect observed on parkinsonism reflects an

inconsistancy in ratings.

11.0 LINITATIONS ANRD FUTURE DIRECTIONS OF THRE FREE RADICAL
MODEL IN TARDIVE DYSKINRESIA
The evidence supporting free radical foxicitv in the

development of tardive dyskinesia is steadily increasing. A
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significant shortcoming remains the inability to directly
measure free radical activity in the central nervous system.
Nevertheless, assay techniques using thiobarbiturioc acid
(TBA) reactivity, measuring 1lipid peroxidation in plasma,
peripheral lymphocytes and in the CSF, clearly suggest
increased free radical activity in neuroleptic treated
subjects.

At this time, the free radical model 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 Vitamin E may neutralize the toxic
effects of free radicals in the central nervous system.

Although it seems paradoxical for free radicals to play a
role in the development of clinically opposite motor
conditions, it is possible that patients with tardive
dyskinesia have in common with patients with Parkinson's
disease endogenously low levels of free radical scavenging
enzymes (144,157,182). In individuals predisposed to the
development of TD, neuroleptics could suppress the activity
of protective enzymes and 1lead to increasing free radical
activity which could progressively lead to basal ganglia
neuropathology. The hypokinetic or hyperkinetic nature of
the movement disorder would depend on the location(s) of
structural damage (e.g., basal ganglia, substantia nigra) as

well as on which efferent pathway or combination of pathways
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(e.g., dopaminergic, GABAergic) is affected.

Despite these equivocal findings, further research
with a long-term follow-up cohort of newly treated
schizophrenics with neuroleptics, is a 1likely step to
clarify the prophylactic use of alpha-tocopherol alone, or
in combination with other potent antioxidants, for example,

deprenyl.
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ﬁ DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE STUDY | PATIENT | FORM |PERIOD| RATER [HOSPITAL
PUBLIC HEALTH SERVICE
ALCOMHOL, DRUG ABUSE, AND MENTAL HEALTH ADMINISTRATION . 17
- NATIONAL INSTITUTE OF MENTAL HEALTH (16 79 | (10121 [(1315) | 16171 | (79801
P -~ PATIENT'S NAME
b ABNORMAL INVOLUNTARY
- MOVEMENT SCALE RATER
(AIMS) DATE
? INSTRUCTIONS: Complete Examination Procedure (reverse side) before Code: O= None
ﬁ making ratings. ' 1 = Minimal, may be extreme normal
MOVEMENT RATINGS: Rate highést severity observed. 2 = Mild
Rate movements that occur upon activation one /ess than 3 = Moderate
those observed spontaneously. 4 = Severe
) CARD 01
{Circle One) (18-19)
i ,
ﬂ 1. Muscles of Facidl Expression
ﬁ e.g.; movements of forehead, eyebrows; periorbital area, cheeks; 1 2 3 4 (20}
include frowning, blinking, smiling, grimacing :
FACIAL 2 Lipsand Perioral Area” . 1 2 3 4 21)
AND ORAL e.g., puckering, pouting, smacking
MOVEMENTS: | 3.  Jaw : . 1 2 3 4 (22)
e.g., biting, clenching, chewing; mouth opening, iateral movement
- 4. Tongue
i Rate only increase in movement both in and out of mouth, 1 2 3 4 (23)
- NOT inability to sustam movement
S.  Upper (arms, wrists, hands, fingers)
- include choreic movements, (l.e., rapid, objectlvelv purposeless,
“ irregular, spontaneous), athetoid movemems (i.e., slow, irregular, 1 2 3 4 (24)
EXTREMITY complex; serpentine).
MOVEMENTS: Do NOT include tremor (i.e., repetmve regular rhythmic)
-
i 6. Lower (legs, knees, ankles, toes)
- e.g., lateral knee movement, foot tapping, heel dropping, foot 1 2 3 4 (25)
squirming, inversion and eversion of foot .
- TRUNK 7.  Neck, shoulders, hips
;“ MOVEMENTS: e.g., rocking, twisting, squirming, pelvuc gyratlons 1 2 3 4 A (26)
8.  Severity of abnormal movements Nqne, normal 0
-~ Minimal 1
- Mild 2 (27)
Moderate 3
— GLOBAL Severe 4
JUDGMENTS: N ) 0
- 9.  Incapacitation due to abnormal movements one, norma
Minimat 1
- Mild 2 (28)
- Moderate 3
Severe _ 4
" 10. Patient’s awareness of sbnormal m&mmn No awareneéss 0
- Rate only patient’s report Aware; no distress 1
Aware, mild distress 2 (29)
E Awsare, moderate distress 3
Aware, severe distcess 4
! bl " : No 0
DENTAL 11. Current problems with teeth and/or dentures Yes 1 (30)
ATUS: = .
o~ STATUS ™~ 5
gw 12. Does patient usually wear dentures? ‘ Yes 1 (31)
MH-8-117
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. PARKINSONISM, OYSTONIA AND DYSXINESIA: QUESTIONNAIAE ANO BENAVIOAAL SCALE (PHYSICIAN OR NURSE)
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1. PARKINSONISM: PHYSICIAN'S EXAMINATION
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- STUDY (CHAQUINARD & ROSS-CEQUINARD) ESRS -
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Date of assessment . o Pt.NOw o
- Initials .
ﬁ Yesr Month Day
-
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EXTRAPYRAMIDAL SYMPTOM RATING SCALE
(CEOUINARD & ROSS-CEOUINARD)

Study No. ESRS
Date of assessment Pt. No.
‘“Year Month Day Initials
V. CLINICAL GLOBAL IMPRESSION QF SEVERITY OF DYSKINESiA
Considering your clinical experience, how severe is
the dyskinesia at this time?
0: absent 3: mild 6: marked
1l: borderline 4: moderate 7: severe
2: very mild S: moderately severe 8: extremely severe
VI. CLINICAL GLOBAL IMPRESSION OF SEVERITY OF PARKINSONISM
Considering your clinical experience, how severe is the
parkinsonism at this time?
0: absent 3: mild 6: marked
1l: borderline 4: moderate 7: severe
2: very mild 5: moderately severe 8: extremely severe
VII. STAGE OF PARKINSONISM (Ecehn & Yahr)
0: normal
1l: unilateral involvement only, m;uxma‘ or no functional
impairment (stage I)
2: bilateral or midline involvement, without impairment
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 leadlng
independent life (stage III)
4: severely disabling: patient is still able to walk and
stand unassisted but is markedly incapacitated
(stave 1IV)
S: confinement to bed or wheelchair (stage V)
Investigator's signature _ Date




MH-9—47 BRIEF PSYCHIATRIC RATING SCALE (Overali and Gorham}
673

“pom
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INSTRUCTIONS: /Insert General Scoring Sheet and Code 01 Under Sheet 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 YQU WISH TO CHANGE.

Mark on right half of scoring sheet on row specified ROW
: - - . oy
Degtree of concern over present bodily health. Rate the AS- NOT™. VERY MOOER. L
SOMATIC degree 10 which phytical health it perceived 352 problem by | 1 SESSED PRESENT MILO  MLD  ATE SEVERE SEVERE SEVERE
CONCERN the pati - laints have & realistic basis or NOL. 0 1 2 3 4 S 6 7
Worry, feas, or over-concern {or present or future. Rate
ANXIETY solely on the basis of verbal report of patient’s own subjec- 2
tive experiences. Do not infer annﬂy {rom physical signs
or from i defense h
Deficiency in relating 10 the interviewer and 10 the interview i i H i i ROW
EMOTIONAL | o situntion. Rate oty 1he degree 10 which the patient grves . Continue marking on right half of scoring sheet on row specified NO.
WITHDRAWAL| the impression of ailing 10 be in emotional contact with - -
other people in the interview situstion. [ h { external lus corre-
12  HALLUCINA- -pondmeo Rate only those experiences which are
ree 10 which the thought processes are confused, dis- TORY 'm".d.wl ove ‘.”‘.""'d "f'""" the lsst week and which 12
coNCEFTUA Deg G ord - R‘:'u on the batis of integration BEKAVIOR are described as distinctly different from the thought and
OISORGANL. | O the verbal products of the patient: do not rate on the 4 imagery processas of normal people.
ZATION basis of patient’s subjective impression of his own level of
ATIO functioning. 13. MOTOR Reduction in energy level ¢ din si d
RETARDA- Rate on the basis of observed behav-oc o( the pal-em onty; 13
Over<concern or remorse 10r past behavior. Rate on the TION do not rate on basis of patient’s subsj P of
GUILT basis of the patient’s subjective experiences of guilt as s own energy level
FEELINGS evidenced by verbal report with sppropriste affect; do not
:,n'(‘cr guilt feelings from depression, anxiety or neurotic ) Evidence of resistance, uniriendliness, resentment, and fack
entes. 14, UNCO- of readiness 10 cooperste with the interviewsr. Rate only on
N N the basis of the patient’s sttitude and ¢ 10 the
Physical snd motor 1] of . ner o OPERATIVE- 14
NESS interviewer and the interview m\moon do not rate on Imu
and heightened activation level, Temion should be rated of reporied or " ide the *
TENSION solely on the basis of physical signs and motor behavior snd 6 interview situstion.
not on the basis of subjective experiences of tension .
reported by the patient.
18.  UNUSUAL Unusual, odd, strange, or bizerre thought content. Rate
7 t and ol motor behavior, the 1vpe of mator THOUGHT hm the degree of unusuainess, not the degree of disorgan- 15
MANNER! behavior which cenain ! pati 10 s1and out CONTENT of thought pr
AND in s crowd of normat people. Rate only abnormality o' ?
POSTURING | movements; do not rate simple heig motor Y 16. BLUNTED Reduced emotional tone, spparent lack of normal feeling '
here. AFFECT or involvement. 6
El)”!l‘l'!d sel ini icti of A ability or Hai : . t PR .
GRANDIOS Ty | POwers. Rate onlv on the basis of patient’s statements sbaut| o 17.  EXCITEMENT| Heightened tone, ag d ivity. | 17
himsalf or self-i 0-0thers, not On the basts of his
Gemeanor in the interview situation. 18.  DISORIENT- | Confusion or lack of prop iation'for place 1]
ATION or time.
O in mood, Rate oniy degree of
DEPRESSIVE | despondency; do not rate on the basis of inferences con- ’
MO00D cerning depression based upon general retardation snd
somat complaints.
Ani i . betlig . disdan for other pecple
outside mc interview situstion. Rate solely on the basis of
the verbsl report of festings and sctions of the
HOSTILITY others: do not mler huumv from neurotc dohms 0
anxiety nor i {Rate atti
interviewer under umopcaunm “J
Beliel (delusional or otherwise] that others have now, or
have had in the past, malici or discrimi y intent
SLEISPICIOUS- toward the patient. On the basis of verbai report, rate only u
NESS those suspicions which are currently heid whether they
concern past or present Circumstances.

158
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GLOBAL ASSESSMENT SCALE (2L1-GAS)
R. L. Spitzer, M. Gibbon and J. Endicott

Rate the subject's 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 ''behavior is consider-
ably influenced by delusions' (range 21-30) should be given a rating in that
range even though he has '"major impairment in several areas'' (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

1
10

ol

No symptoms, superior functioning in a8 wide range of activities, life's
problems never seem to get out of hand, is sought 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 occasionally
get out of hand.

Minimal symptoms may be present but no more than slight impairment in
functioning, 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 clinicians
would think obviously requires treatment or attention (e.g., suicidal pre-
occupation or gesture, severe gbsessional 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 impairment 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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W PATIENT INITIALS:

E | PATIENT #: __- ‘
- Date: A— ~ SIDE EFFECT SHEET

NAUSEA ABSENCE

INTESTINAL CRAMPS
FATIGUE
WEAKNESS
HEADACHE
BLURRED VISION
RASH

.
% DIARRHEA
.

OTHER

NOTE: CHECK ONLY THOSE PRESENT. i+ -
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Differential Diagnosis of Tardive Dyskinesia

¢ Neuroleptic withdrawal-emergent dyskinesias

« Stereotyped movements and mannerisms assoclated with
schizophrenia

o Spontaneous oral dyskinesias of advanced age or senility
¢ Oral dyskinesias 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, anticholinergics,
antidepressants, lithlum, phenytoin)

o CNS complications of systemic metabolic disorders (e.g.,

hepatic or renal fallure, hyperthyroldism,
hypoparathyroldiem, hypoglycemia)

* Brain neoplasm (thalamic, basal ganglla)

« Fahr's syndrome (familial calciflcation of the basal
ganglia)

¢ Focdl dystonias (Melge syndrome, spasmodic torticollls)
Table |
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Table II Breakdown of sum of squares in the analysis

of variance table

VARIABLE

DEGREES OF FREEDOM (df)

Between patients
Between drugs
Between periods
Residual Error

Total

26

25
53




Table II1I 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)

-
u —
: X (SEM) WEEK 8-9
- n= 27 BASELINE PLACEBO WASH-OUT
- ESRS I 3.296 (0.557) 2.462  (0.423)
f
i

ESRS II 7.852 (0.954) 5.692  (0.908)
b ESRS III 1.074 (0.306) 0.923  (0.254)
5; ESRS IV 13.889 (0.878) 10.154  (1.172)
"
. ESRS V 3.407 (0.215) 2.731  (0.189)
L ESRS VI 0.963 (0.242) 1.000 (0.192)
- ESRS TOTAL | 30.481 (1.928) 22.962 (1.867)
s

AIMS TOTAL 8.519 (0.707) 5.960 (0.871)
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B Table IV Scores for ESRS ans AIMS total score in patients
first treated with Vitamin E: means and standard

E error of the mean (SEM)
% VITAMIN E FIRST GROUP
{
@ _ Vitamin E Placebo

X (SEM)
'Hl n= 12 Wk 2-3 Wk 6 Wk 12 Wk 14-15
[ 4.167 2.000 2.333 2.500
: ESRS I (0.860) (0.522) (0.396) (0.337)
-
- 5.750 4,333 6.083 7.667

ESRS II (1.088) (0.924) (1.234) (1.322)
- 1.833 1.000 0.500 0.917
? ESRS III (0.562) (0.400) (0.230) (0.260)
< 13.333 11.000 11.083 11.083
ESRS IV (1.616) (1.805) (1.712) (1.443)
- 3.417 2.833 3.250 3.000
i'h ESRS V (0.336) (0.241) (0.329) (0.246)
- 1.417 0.667 1.083 1.417
ESRS VI (0.313) (0.284) (0.313) (0.260)
™
— 29.917 21.833 24.333 26.583
- ESRS TOTAL (2.980) (2.489) (2.530) (2.043)
“
! 8.667 6.000 6.455 6.667
- AIMS TOTAL (1.176) (1.267) (1.358) (0.980)
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Table V 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
X (SEM)
n= 15 Wk 2-3 Wk 6 Wk 12 Wk 14-15
1.500 1.851 1.530 2.214
ESRS I (0.374) (0.376) (0.256) (0.434)
6.400 5.800 5.600 6.571
ESRS II (1.588) (1.562) (1.344) (1.926)
1.571 0.333 0.667 0.929
ESRS III (0.532) (0.126) (0.232) (0.305)
8.800 9.467 9.667 8.929
ESRS IV (1.239) (1.138) (1.504) (1.458)
2.533 2.600 2.667 2.500
ESRS V (0.236) (0.235) (0.232) (0.228)
1.133 0.733 1.067 1.214
ESRS VI (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 (SD), 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 SD 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 5.68 6.63 5.43 -1.17 1.07 1.09 0.29
lESRS 111 0.93 1.30 0.59 0.75 0.31 0.24 1.28 0.21
ESRS 1V 9.85 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 Vvitamin 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 (SD), and statistical
significance of differences from analysis of wvariance
for the two-period crossover design

med

First 6 weeks Last 6 weeks
PERIOD I PERIOD 2
p

% Mean SD Mean SD
-
E ESRS I 1.96 1.56 2.30 1.41 0.252
- ESRS II 5.15 4.96 7.19 5.96 0.054
-
L ESRS III 0.63 1.11 0.89 1.01 0.359
f}N :
- ESRS 1V 10.15 5.25 9.89 5.16 0.824
ie
]
- ESRS V 2.70 0.87 2.70 0.87 0.900

ESRS VI 0.70 1.03 1.26 1.06 0.027
[ )
2
i AIMS TOT. 6.89 4.01 7.33 3.88 0.422

-




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

NUMBER OF PATIENTS REPORTING SIDE EFFECTS

g VITAMIN E PLACEBO
% Nausea 2 0
-
v“ Diarrhea 2 9
o Intestinal
b cramps 3 3
-
- Fatigue 3 0
e

Weakness 0 1
-
- Headache 1 0
. Blurred
- Vision 1 0
-
- Rash 2 1
-
'.H Other 5 2
- :
1&
-~
-
on



Table IX Statistical Power Analysis: Minimum Detectable Treatment Differences with 80% and
90% Power and N=27 (two-tailed tests at p=0.05).

(bifterence) x| 90

ESRS 1 2.07 1.56 0.87 1.01 42.0 48.8

ESRS I1I 5.70 5.56 3.11 3.60 54.6 63.2

ESRS III 0.93 1.25 0.70 0.81 75.3 87.1

ESRS 1V 9.85 5.20 2.91 3.37 29.5 34.2 |

ESRS V 2.63 0.68 0.38 0.44 14.5 16.7

ESRS VI 0.93 1.25 0.70 0.81 75.3 87.1

AIMS 7.11 2.86 1.60 1.85 22.5 26.0
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Figure 3
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Figure 5
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Figure 6
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Figure 7

ESRS
TOTAL SCORE

TOTAL SCORE
35 -

30

25

20

15 |-

10 - »: ‘i'.v,:“‘ ...............

(9]

6  WKk8-9 Wki12 Wk 14-15
MEDICATION ORDER

Bsin Wk 2-3

T -seEm  HE vitamin first [l Placebo first

4 .3 £.3 ¢33 t 3 132 U} LD




Figure 8
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Figure 9 | PLASMA LEVELS
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Diagnostic criteria for.Schizophrenia i i i-ix

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 assocnatxons

(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 (1)(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
onget of the disturbance (or, when the onset is in childhood or adolescence
failure to achieve expected level of social development).

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 psvchotic symptoms

characteristic of Schizophrenia (symptoms in A), with or without a prodromal
or residual phase, as defined below.

Prodromal phase: A clear 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 phase: 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

N
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Diagnostic criteria for Schizophrenia continueds <70t woiao s

(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., superstitiousness, 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. It cannot be established that an organic factor initiated and mamtamed the
disturbance.

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

Classification of course. The course of the disturbance is coded in the Tifth 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 of prominent psy-

chotic symptoms in a person with a subchronic course who has been in the
residual phase of 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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Diagnastic criteria for Bipalar Disorders: w4 = Sury i S (sl amt e swin L i

296.6x Bipoiar Disorder, Mixed
For fifth digit, use the Manic Episode codes (p. 218) to describe current state.

Y

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

B. Curréntly (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 2 Major Depressive Episode.)

Specity if seasonal pattern "
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Diagnosticcriteria far ManicEpisades ~ -5 3

Note: A ““Manic Syndrome”’ is defined as including criteria A, B, and C below. A
“Hypomanic Syndrome" is defined as including criteria A and B, butnot C, i.e., no
marked impairment.

A. Adistinct period of abnormally and persastently elevated expansive, or irrita-

ble mood.

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:

[ 3
(1) inflated self-esteem or grandiosity : ‘

(2) decreased need for sleep, e.g., feels rested after only three hours 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

. 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.

. Atno 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).

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

It 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 disturbanc¢e should not be considered an
etiologic organic factor. .
(continued)
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Diagnostic criteria for Manic Episode continued - ... 5o
Manic Episode codes: fifth-digit code numbers and criteria for seventy 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.

L

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 deity or
famous person.

A

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

t1

(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
ag 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.

1

[ |

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

6-In 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.

1
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Diagnostic criteria for Major Depressive Episode- - -+ -
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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 the symptoms is either (1) depressed mood, or (2) loss of interest or
pleasute. (Do not include symptoms that are clearly due to a physical condi-
tion, mlood-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 dletmg (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 Major Depressive Episodes continueds .:5 vimamm 5ot oy

B. (1) It 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 functional impairment or psychomotor retardation, or prolonged
duration suggest bereavement complicated by Major Depression.

C. Atno time during the disturbance have there beenrdelusions or hallucinations
for as long as two weeks in the absence of prominent mood symptoms (i.e.,
before the mood symptoms developed or aiter they have remitted).

D. Notsuperimposed 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.” 3

! ]
3-Severe, without Psychotic Features: Several symptoms in excess of those
required to make the diagnosis, and symptoms markedly.interfere with
occupational functioning 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.

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

0-Unspecified.

(continued)
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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 <. -« i 20 s

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 goocd 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, MAQI, 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.

NATURE OF THE STUDY

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 DESIGN 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 E)
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 E 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.

PROCEDURES TO BE FOLLOWED DURING THE STUDY

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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vhether the treatment you are receiving 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.

FORESEEABLE RISKS

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.

POTENTIAL BENEFITS OF THE STUDY

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.

OCONFIDENTTALITY

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.

GENERAL

Your participation in this study is purely voluntary, and you may withdraw
your consent and discontinue your participation 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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INFORMED CONSENT AGREEMENT

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 Date
Authorized Representative
/__/
Signature of Witness Date
/f___/
Signature of Investigator Date
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FORMULE DE CONSENTEMENT ECLAIRE

NOM DU PATIENT:

DATE DE NAISSANCE: / / /

On vous propose de participer & un projet de recherche sur un médicament.
Avant d'accorder votre consentement, nous vous demandons de lire ce document
attentivement et de poser toutes les questions que vous jugez utiles pour vous
assurer de comprendre ce d& quoi vous vous engagez.

NATURE DE L'ETUDE

On vous propose de participer & une étude sur un médicament qui implique la
prise de vitamine E (Alpha-‘l‘ocopherol) et d'un placebo (substance inactive)
séparément pour une période de six semaines pour chaque substance. Vu que la
vitamine E (Alpha-Tocophérol) est expérimental dans le traitement de 1la
dyskinésie tardive, son usage n'est pas approuvé & cette fin au Canada par la
Direction Générale de la Protection de la Santé (Health Protection Branch).
Cette étude a été révisée par le comité de déontologie de 1'hdpital St. Mary's
qui a autorisé votre psychiatre & permettre la participation de personnes

comme vous.

L'OBJECTIF ET MODALITE DE L'ETUDE

L'objectif de cette étude est d'évaluer l'efficacité de la vitamine E (Alpha-
Tocophérol) dans le traitement de la dyskinésie tardive. La dyskinésie
tardive est un désordre du mouvement survenant comme effet secondaire
indésirable chez certains patients recevant une médication antipsychotique a
long terme. Il n'existe aucun traitement démontré clairement éfficace pour la
dyskinésie tardive. Cette etude est & double insue: ni vous ni votre
psychiatre ne saurez lequel des deux médicaments (placebo ou vitamine E) vous
sera administré durant les 12 semaines de l'etude (sauf dans un cas
d'urgence). Au cours de l'etude vous recevrez la vitamine E et le placebo
séparément pour une période de six semaines chaque. Ceci est fait afin de
déterminer l'efficacité véritable de la vitamine E dans le traitement de la

dyskinésie tardive soit son efficacité 4 pouvoir diminuer 1l'intensité de vos
mouvements involontaires.

DEMARCHE A SUIVRE DURANT L‘'ETUDE

Pour les premiéres deux semaines de l'etude vous serez évalué par votre
psychiatre au moins une fois par semaine 4 des intervales de deux & trois
semaines dependant du calendrier d'injection de votre médication
antipsychotique & longue action (si vous recevez une telle médication). Un
examen neurologique sera fait ainsi que des prises de sang avant votre entrée
dans l'étude. Il se peut que qu'une douleur ou la formation d'une ecchymose
survienne avec les prise de sang. Le but des évaluations périodiques sera de
déterminer l'efficacité de la médication que vous recevrez a diminuer
1'intensité de vos mouvements involontaires et ausai pour s'assurer que cet
agent ne vous cause aucun probléme. On surveillera attentivement vos



réactions au médicament. Il est important que vous mentionniez au psychiatre a
chaqu'une des entrevues le nom de tout autre médicament que vous prenez
pendant que vous participez 4 l'etude. Il est important que vous discutez
avec le psychiatre de tout symptOmes désagréables ou inhabituels ainsi que
dtéffets positifs pouvant survenir durant l'étude. Votre participation &
cette étude est sur une base toute 4 fait volontaire. Celle-ci implique votre
participation 4 des visites réguliéres et 4 chaque visite, sauf la derniére,
vous recevrez une médication & prendre par la bouche chaque jour jusqu'a la
visite subséquente.

RISQUES POSSIBLES

Des réactions adverses ont rarement été rapportées avec l'utilisation de
hautes doses de vitamine E. De telles réactions adverses peuvent inclure:
nausées, diarrhées, crampes intestinales, fatigue, sensation de faiblesse,
maux de téte, vision embrouillée, éruption cutanée, troubles de la fonction
gonadique, une baisse des mesures de laboratoires de fomction thyrofdienne
(thyroxine et triiodothyronine sérique). De tels réactions adverses
disparaissent aprés lt'interruption du médicament. Vous devez comprendre que
les éffets indésirables enumerés représentent une large gamme de réactions.
I1 est possible que vous présentiez certaines de ces réactions mais il est
peut probable que vous les présentiez toutes. Il est important que vous

sachiez qu'il n'est pas garantie que le médicament améliore l'intensité de vos
mouvements involontaires.

AVANTAGES POSSIBLES DE L'ETUDE

Il y a une etude dans la littérature qui a rapportée des effets bénéfiques de
la vitamine E (Alpha-Tocophérol) dans le traitement de la dyskinésie tardive.
Ainsi, 11 est raisonnable de penser que les patients qui recevront cette
médication pourraient voir 1'intensité de leur mouvements involontaires
diminuer. Tous les patients participant & cette étude vont bénéficier d'une
évaluation réguliére de leur symptdmes et de discussions avec un psychiatre
sur les résultats des tests de laboratoire entrepris et leur état de santé

général. De plus, les patients participant 4 1l'étude auront la satisfaction
de contribuer & une investigation clinique.

CARACTERE CONFIDENTIEL

Tous les efforts possibles seront fait pour que l'information contenue dans
vos dossiers médicaux demeure confidentielle. En signant cette formule de
consentement, vous autorisez votre psychiatre 4 transmettre des renseignements
obtenus durant votre participation 4 cette étude 4 la Direction générale de la
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protection de la santé, & d'autres divisions de Santé Canada, ou & d'autres
gouvernements, et vous consentez a ce qu'ils inspectent, au besoin, tous vos
dossiers médicaux. Votre identité demeurera confidentielle sauf en dehors des
clauses mentionées ci<haut ou tel que requis par la loi.

GENERALITES

Votre participation a cette étude se fait sur un base tout & fait volontaire.
Vous pouvez retirer votre consentement ou interrompre votre participation &
cette étude & n'importe quel moment. Si vous désirez retirer votre
consentement, veuillez en aviser votre psychiatre. Une telle décision de
votre part n'influencera en rien les soins médicaux qui vous seront prodigués
ultérieurement et n'entraineront pas la perte des avantages auxquels vous avez
droit. Votre participation & cette etude pourra &tre interrompue sans votre
consentement si votre psychiatre juge que c'est mieux pour vous, et si vous ne
respectez pas les modalités de l'étude. Si vous présentez une réaction
adverse suite & cette étude, ou si vous avez des questions au sujet de 1l'étude
ou toute autre question, n'hésitez pas 4 communiquer avec le Dr. Jacques
Bradwejn ou le Dr. Christian Shriqui en composant le 344-3584{. Nous avons
tenté de vous expliquer tous les détails importants relatifs au médicament et
4 1ltétude., Si vous avez d'autres questions, votre psychiatre sera heureux de
vous donner de plus amples renseignements.
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ENTENTE DE CONSENTEMENT ECLAIRE

J'ai lu l'information précédente et j'ai eu l'opportunité de poser toutes
questions afin de m‘aider & comprendre les implications de ma participation.
Je consens librement & participer &4 cette étude.

Ma signature ci-dessous indique que l'étude et la démarche relative & celle-ci
mon été expliquées en des termes accessibles & mon niveau de compréhension.

J'accepte de participer & cette etude mais je peux retirer mon consentement en
tout temps. Jl'acquiesse avoir regu une copie de cette entente.

- wi)m - = E1 F1 =3 EFY B Bl B

A/
Signature du patient ou du Date
représentant légalement autorisé
J__/
Signature du témoin Date
J__/
Signature du chercheur ' Date
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THE REVIEWS

Dyskinésie tardive: mise a jour”

CHRISTIAN L. SHRIQUL, m4d.! -

La Dyskinésie tardive (DT) est un syndrome
neurologique lié a l'utilisation d long terme de médication
antipsychotique. Sa prévalence significative (estimée a
15-20%), son irréversibilité potentielle en font un
probleme d'intérét majeur en psychiatrie.

Le tableau clinique se caractérise par la combinaison
variable de mouvements involontaires répétitifs de type
choréiforme, athérosique ou dystonique; d'intensité et de
localisation variables. L'évolution individuelle du
syndrome est imprévisible mais des études longitudinales
récentes sur son évolution donnent lieu a un optimisme
prudent.

Tous les neuroleptiques sont impliqués dans
l'apparition du syndrome et plusieurs facteurs de risque
on é1é invoqués. Seul l'dge avancé joue un réle clairemerit

prédisposant.

Bien que plusieurs hypothéses aient été invoquées, la
physiopathologie du syndrome demeure un mystére.

La question du consentement informé est abordée en
raison des implications médico-légales du syndrome.

La prévention du syndrome, qui ne dispose d'aucun
traitement démonitré clairement efficace, est une
considération essentielle. Seule la baisse graduelle (et
idéalement l'arrét complet) de la médication antipsycho-
tique, lorsque l'état mental du patient le permet, constitue
le traitement de choix a I'heure actuelle.

En 1952, l'introduction des neuroleptiques en
thérapeutique amena unc véritable révolution
propulsant la psychiatrie dans une ére nouvelle, L'espoir
qu'a suscité cette découverte demeure inégalé jusqu'a
présent. Toutefois ces ageants thérapeutiques ont
plusieurs limitations: ils ne guérissent pas la schizophré-
nie, sont de faible efficacité face aux symptdmes négatifs
de cette maladie, et entralnent des effets secondaires
variés, essentiellement moteurs, souvent génants pour les
patients, parfois irréversibles.

La dyskinésie tardive peut se définir comme un
syndrome neurologique de mouvements involontaires

*Texte regu octobre 1986.

'Résident en psychiatrie, Dépariement de psychistrie. Université de
Montréal.

Demendes de tirés & pert: Dr. C.L. Shriqui, Division de
psychopharmacologie, Département de psychiatrie, Centre Hospitalier
de St. Mary, 3830 Avenue Lacombe, Montréal, Québec HIT IMS.
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hétérogénes, répétitifs et anormaux, d'intensité et de
sévérité variables, qui survient chez certains individus
exposés & un traitement neuroleptique & long terme
(arbitrairement défini dans la littérature comme une
période minimale de 3 & 6 mois), et qui n'est pas
attribuable i d'autres causes (1-6). Ce syndrome fut
rapporté pour la premiére fois dans la littérature par
Schonecker en 1957 (7). Sigwald et al en 1959 furent les
premiers i introduire la description des dyskinésies
“facio-bucco-linguo-masticatrice”, mais le syndrome ne
recut le terme de dyskinésie tardive (DT) proprement dit
qu'avec Faurbye et al en 1964 pour le distinguer des
dyskinésies aigu¥s qui surviennent plus tdt en cours de
traitement (8,9).

La nature réversible du syndrome fut soulignée dés ses
premiéres publications (7,9,10) mais ceci est peu connu et
céde i la croyance plus générale de son irréversibilité (11).
Bien que sa nature parfois irréversible soit documentée
(1), une dyskinésie 1ardive n'est pas synonyme
d'irréversibilité (3).

Sa prévalence significative, son irréversibilité
potentielle, ses implications médico-légales récentes (aux
Etats-Unis particuliérement), font de ce syndrome un
probléme d'intérét majeur en psychiatrie.

Tableau clinique et évolution

La dyskinésie tardive, trouble hyperkinétique de nature
extrapvramidale, est caractérisée par la combinaison
variable de mouvements involontaires répétitifs. non
rythmiques et sans but, de type choréique, athétosique et
dystonique affectant le plus souvent ia bouche. les lévres, la
langue, la mdchoire (triade bucco-linguo-masticatrice)
mais aussi les extrémités, le cou, le tronc ainsi que
n'importe quel autre groupe musculaire (1,2,12-14).

Les dyskinésies linguales et orofaciales, plus
fréquemment retrouvées chez des patients gés, sont les
plus caractéristiques du syndrome (2-4,15). Les
mouvements de la langue insidieux au début, des
mouvements “tic-like™ du visage ou un clignotement
fréquent des yeux sont des signes précoces. D'autres
mouvements tels le “piano-playing™ des doigts et des
orteils, des grimaces, du blépharospasme peuvent
survenir (1-4,16).

Comme le suggérent Chiang et al (17), la dyskinésie
respiratoire n'est peut-3tre pas aussi rare qu'on le croit,
celle-ci étant difficile & diagnostiquer. Un cas de
dysfonction sexuelle comme complication d'une DT
vient d'&tre récemment rapporté dans la littérature (18).
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Les mouvements dyskinétiques sont habitucllement
exacerbés par la tension émotionnelle, une concentration
soutenue lors de tiches fines, et le mouvement volontaire
d'autres groupes musculaires; par contre, ils sont
atténués par la sédation ou la somnolence et disparaissent
pendant le sommeil (3,4,13), mais ces indices ne sont pas
fiables pour poser un diagnostic (19).

Un syndrome ressemblant 4 la DT a été rapporté chez
I'enfant, se manifestant par de la chorée, athétose,
myoclonie et hémiballisme (3,4).

L'anosognosie des patients face i leurs symptomes
dyskinétiques serait pius fréquente auprés de patients
institutionnalisés chroniques, qu'auprés de jeunes
patients atteints moins sévérement (4).

Les manifestations hétérogénes de la DT peuvent
refléter I'existence de divers sous-groupes du syndrome,
ayant chacun une physiopathologie, une symptomatolo-
gic et une réponse au traitement distinctes.

Bien que 7 variantes de DT aient été identifiées dans la
littérature (20), on peut distinguer la DT en 2 sous-
groupes principaux: une forme classique choréoathé-
toide et la dystonie tardive. Chacun de ces 2 sous-types
serait redivisé en 3 sous-classes: orofaciale, tronculaire et
des extrémités (6).

1l est important de souligner qu'une DT peut coexister
avec d'autres troubles moteurs tels une akathisie ou des
symptdmes parkinsoniens (14).

Trois types de dyskinésies, en rapport avec leur
apparition en cours de traitement, ont été décrites: la
dyskinésie tardive manifeste (overt), masquée (covert) et
de retrait (withdrawal) (16, 21). La dyskinésie de retrait
est définie comme une forme généralement circonscrite
de DT, ayant le meilleur pronostic et disparaissant
spontanément dans les 12 semaines aprés l'arrét de la
médication. La forme masquée se manifeste avec 1'arrét
ou la baisse de la médication neuroleptique sans
résolution spontanée.

Bien que d'intérét théorique, la distinction entre ces 3

. types de dyskinésies est loin d'%re aussi clairement

délimitée en pratique courante. [l est peut-dtre plus
prudent d’énoncer que ces divers types de DT, qui
figurent dans les critéres diagnostics de recherche de
Schooler et Kane (22), ont leur plus grand intérét dans ce
domaine.

L'évolution spontanée des DT est imprévisible et ii est
clair que son pronostic 4 long terme n'a pas encore été
suffisamment étudié. Les effets bénéfiques de I'arrét de la
médication neuroleptique sur 1'évolution a long terme de
la DT semblent de plus en plus établis (1-4.23,24). Les
études longitudinales récentes sur I'évolution a long
terme de la DT, et les duplications futures de telles études
vont certainement entrainer une réévaluation de la
distinction entre DT irréversibles et DT persistantes, car
comme le démontrent plusicurs de ces études. il n'est pas
rare d’observer des rémissions spontanées aprés plusieurs
années.

Gardos et al. dans leur étude longitudinale sur § ans de
85 patients schizophrénes externes, tous traités aux

VOl. 330 no. 7

neuroleptiques de fagon uniforme, montraient la
tendance 4 long termede la DT 4 atteindre un plateau une
fois que la dyskinésie atteignait une sévérité légére, alors
que chez seulement une minorité de patients la dyskinésie
avait tendance & s’aggraver (25).

Dans une étude récente, Casey (1 1) a fait un suivi de 27
patients dyskinétiques pendant 5 ans. Au terme de
'étude, la DT avait disparu chez 8 des 27 patients (29,6%)
et s'était améliorée de plus de 50% chez la majorité des
patients sevrés en totalité ou particllement de leurs
neuroleptiques. Cette étude longitudinale conduit i
diverses observations :
® La poursuite du traitement neuroleptique, lorsque les

bénéfices sont évidents pour le patient, n'entraine pas

invariablement une aggravation de la symptomatolo-
gic dyskinétique
¢ Chez certains patients, la DT s’améliore avec ou sans

T'arrét de la médication
® L'ige est en corrélation inverse avec le degré

d'amélioration de la DT; les patients plus jeunes

s'améliorent davantage que les patients igés

o L'utilisation de la dose minimale efficace, ou 'arrét de
la médication lorsque possible, est une approche
rationnelle et bénéfique.

Disgnostic différentiel

Tous les antipsychotiques actuellement disponibles sur
le marché produisent des effets secondaires neurolo-
giques indésirables. La DT doit &tre distinguée d'autres
symptdmes extrapyramidaux induits par les neuroiep-
tiques qui incluent: le parkinsonisme, l'akathisic, la
dystonie aigu¥, le syndrome malin aux neuroleptiques,
qui surviennent souvent tdt en cours de traitement et
réversibles pour la plupart aprés la baisse ou I'arrét de la
médication (Tableau I).

Bien que des DT soient survenues lors de durées de
traitement plus courtes, il n'est pas courant qu'elles
surviennent avant au moins 3 & 6 mois de traitement: en
fait, elles surviendraient généralement aprés 1 4 2 ans de
traitement neuroleptique continu (1,3,4).

Schooler et Kane ont proposé des critéres diagnos-
tiques de recherche de DT qui sont souvent employés
dans la littérature (22). Malgré le caractére arbitraire de
certains de ces critéres, ces auteurs ont eu le mérite de
mettre de I'ordre dans la classification nosographique des
DT. offrant ainsi & la communauté scientifique un repere
commun pour l‘étude de I'épidémiologie, de la
physiopathologie et du traitement des DT (5).

Lintérét accru de la DT entraine une plus grande
attention des cliniciens vis-a-vis de mouvements suspects
décelables & l'examen clinique. 1l est important
néanmoins de ne pas surdiagnostiquer le syndrome
dyskinétique tardif qui peut imiter divers troubles et qui
connait un diagnostic différentiel étendu (Tabieau II)
(1,3.4,16,26). ’

La production de mouvements involontaires persist-
ants d'origine médicamenteuse est virtueliement
exclusive & la médication antipsychotique et le terme
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% : Effets secondaires neurclogiques sigus des antipsychotiques
REACTION MANIFESTATIONS CLINIQUES PERIODE TRAITEMENT
D'APPARITION® '
a Dyskinésie aigué Spasme, muscles médians (cou. visage, Agents antiparkinsoniens
(dystonie aigué) langue, yeux, gorge, dos), peut mimer 1-$ jours anticholinergiques: valeur diagnostic
convuisions et curative (I.M. puis P.O.)
ﬁ Parkinsonisme Bradykinésie (masque facial, perte de Agents antiparkinsoniens
balancement bras), rigidité, posture et 5-90 jours (anticholinergiques, amantadine)
démarche anormales, tremblements,
syndrome du lapin
ﬁ Syndrome malin aux Rigidité, tremblements, dystonie, Arrt immédiat des antipsychotiques,
neuroleptiques mutisme, stupeur, hyperactivité Variable sains intensifs, Bromocriptine,
autonomique (hyperthermie, Dantroléne (monalité environ 20%)
diaphorése, tachycardie, hyper/
ﬁ hypotension, incontinence urinaire)
Akathisie Agitation motrice, sensation subjective Baisse ou changement
de tension, “pacing”, “restless legs”, 6-60 jours d'antipsychotique?, Propranolol?,
! compulsion d'¢tre en mouvement i (parfois plus anticholinergiques, benzodiazépines
distinguer d'une aggravation tard)
psychotique
% <A pantir du début du traitement antipsychotique
“dyskinésie tardive” doit dailleurs étre réservé aux seules L'examen neurologique d'une DT, en plus de révéler la
; dyskinésies induites par ces agents (4,5). présence de mouvements involontaires suggestifs du
i La L-DOPA et les amphétamines produisent des dys- syndrome, ne devrait pas révéler la présence de signes
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kinésies disparaissant rapidement avec l'arrét de la
médication. Les antidépresseurs tricycliques, rarement
associés 4 des DT persistantes, I'ont été presque toujours
auprés de patients qui avaient une histoire de traitements
aux antipsychotiques. L'arrivée de I'Amoxapine, un
antidépresseur hétérocyclique ayant une structure
chimique similaire & la Loxapine, qui peut induire des
réactions extrapyramidales (REP), devrait étre utilisée
avec prudence a cause de son potentiel & entrainer une
DT (19). L'observation que le Métoclopramide peut
induire des DT chez des patients non psychiatriques,
semble étre lide A ses propriétés antagonistes auprés des
récepteurs dopaminergiques (DA) (4,16).

Le Syndrome du Lapin, apparaissant souvent tard en
cours de traitement, serait une forme localisée (bouche,
michoire) de tremblements parkinsoniens, réversible, qui
répond habituellement aux anticholinergiques
antiparkinsoniens.

Les maniérismes et stéréotypies rencontrés chez des
schizophrénes chroniques oat une valeur symbolique et
sont habituellement conscients pour le patient (3.4.27).

* Les dyskinésies spontanées (dont la prévalence est

- estimée autour de 4 3 7¢%), habituellement orofaciales,

rencontrées leplus souvent chez des patients igés séniles,
ont une prévaience nettement inférieure & la DT évaluée 4
15% (lorsque corrigée pour le taux de dyskinésies
spontanées) (4,27,28).

La présence d'affections du- systéme extrapyramidal
génétiquement déterminées telles la chorée de Huntington
et la maladie de Wilson doit étre envisagée.

neurologiques cérébelleux, sensitifs ou pyramidaux (a
moins que la DT ne soit concomitante d'un autre trouble
neurologique) (19).

Plusieurs examens paracliniques de laboratoire (cuivre
et céruléoplasmine sériques, SGOT/SGPT, bilirubine,
albumine, créatinine sérique et clearance créatinine, T, T,,
TSH,calcium et glucose sériques . ..) et radiologiques
(tomographic axiale dans la chorée de Huntington,
néoplasies cérébrales . . .) peuvent &tre utiles au diagnostic
différentiel pour éliminer des causes autres qu'une DT.

Bien que I'EEG soit utile daas ic diagnostic différentiel,
la DT ne serait pas associée & des changements
spécifiques & I'EEG (29). Selon une étude récente, 'EMG
peut mettre en évidence des caractéristiques différentes
entre des patients atteints de tremblements et de DT (30).

Epidémiologie

1. Taux de prévalence

Le Task Force Report de I'American Psychiatric
Association soulignait la grande variabilité des taux de
prévalence de la DT rapportés dans la littérature,
oscillant entre 0,5 et 65% (moyenne évaluée autour de
20%). Cette variation relevait de divers facteurs:
'inhomogénéité des populations de patients étudiés. les
critéres diagnostics et méthodes d'évaluation différentes
employés (1). .

Bien que rapportée i des taux plus élevés (31-33), le
taux de prévalence des DT se situerait autour de 15-20%
et la prévalence du syndrome irait méme en augmentant
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Tableau I1
Diagnostic Différentiel des DT

® Autres syndromes extrapyramidaux induits par les
neuroleptiques (Tableau I)

® Mouvements stéréotypés et maniérismes de la schizophrénie

® Dyskinésies orales spontanées associées a I'dge avancé ou a

la démence

Dystonies focales (syndrome de Meige, torticolis spasmo-

dique)

Maladie de Huntington

Maladie de Wilson

Maladie de Gilles de la Tourette

Syndromes extrapyramidaux postanoxiques, postencépha-

litiques

Intoxication chronique au manganése ou autres métaux

lourds

Chorée rhumatismale (Sydenham)

¢ Syndrome de Fahr (calcification familiale des ganglions de
la base)

® [ntoxications médicamenteuses (L-DOPA, amphétamines,
anticholinergiques, antidépresseurs, lithium, phénytoin)

¢ Complications neurologiques de troubles métaboliques
systémiques (e.g. insuffisance hépatique ou rénale,
hyperthyroidie, hypoparathyroidie, hypoglycémie)

* Tumeur cérébrale ou autre anomalie structurale impliquant
le thalamus ou les ganglions de la base

(24,11,15,27,28). Limportante étude de Kane et Smith
(1982), regroupant 34 555 patients de 56 études publiées
de 1959 & 1979, évaluait & 20% le taux de prévalence
moyen de la DT (28).

L'incidence de nouveaux cas de DT serait de 3-4% par
année d'exposition aux neuroleptiques (34).

Le rdle étiologique des neuroleptiques sur les DT, basé
largement sur les preuves épidémiologiques, est assez
clairement affirmé dans la littérature (1,4,14,
16,28,35,36). Toutefois, certains auteurs s'opposent a une
telle affirmation et invoquent le rdle que joue la maladie
(schizophrénie) dans l'apparition de ces mouvements
involontaires (37,38). De plus, il est probable que d"autres
facteurs tels une susceptibilité individuelle puissent jouer
un rdle important dans I'apparition du syndrome (1).

2. Facteurs de risque

De nombreux facteurs de risque ont été suggérés. Que
I'exposition aux antipsychotiques joue un rdle dans le déve-
loppement d'une DT est inhérent & la définition méme du
syndrome. La majorité des DT apparaissant dans les 3 pre-
miéres années de traitement, et le fait que plusieurs patients
traités aux neuroleptiques pendant des années ne déve-
loppent jamais le syndrome, suggeére I'existence d'un certain
seuil ol l'exposition continue et la durée de traitement
cessent d Ure un facteur de risque déterminant (2.9,14,28).

La grande majorité des études n’ont pu établir de fagon
certaine un risque accru de DT avec la dose totale

cumulative et la durée de traitement aux antipsycho- -

tiques (1,2,14,15,28,38).

vol. 33, no. 7

Dans une étude récente entre la durée de traitement
aux neuroleptiques et la prévalence de la DT aupreésde 57
patients psychiatriques 4gés et hospitalisés, Toenniessen
et Casey ont trouvé que la prévalence de la DT, dans ce
groupe d'4ge, augmentait avec une plus longue durée de
traitement (dans I'étude, le taux de prévalence des DT
était de 49%). Leur analyse révélait que le risque maximal
de DT dans cette population de patients igés survenait au
cours des 2 premiéres années de traitement (39). Cette
étude souleva deux questions non encore résolues dans la
littérature:

1) la présence d'un syndrome cérébral organique (SCO)
jouerait-elle un rdle dans le niveau de susceptibilité des
patients & développer une DT? (2,14,28,31).

2) instituer pour la premiére fois un traitement neuro-
leptique de maintien chez un patient 4gé augmente-t-il
davantage le risque de DT persistente? (40).

Certains agents, tels 1a Thioridazine entrainant moins de
réactions extrapyramidales aigués, seraient moins
susceptibles d'induire des DT (14,36,41). En dépit de cet
effet protecteur suggéré de la Thioridazine, tous les
neuroleptiques sont susceptibles de provoquer une DT et il
n'a pas été possible, i cause de difficultés méthodologiques
(entre autres facteurs la polypharmacologie neurolep-
tique), de distinguer une classe ou type particulier de
neuroleptique qui serait clairement susceptible, 4 plus haut
ou faible risque, d'induire une DT (1,2,14,15,28).

Seul I'dge avancé est clairement impliqué dans la
littérature (1-4,11,13,15,16,19,27,31,39,42); les DT ayant
une prévalence accrue chez les personnes igées. La
vicillesse a aussi été associde 4 une sévérité et une
persistance plus grande des DT et certaines études ont noté
une augmentation progressive des DT jusqu'a 1'ige de 70
ans, aprés quoi I'dge serait une variable moins
discriminante (15,40).

Bien que la prépondérance du sexe féminin soit
rapportée dans la littérature, certaines études ne ['ont pas
démontré (1,28). Chouinard et al ont méme rapporté que
les patients de sexe masculin semblaient plus susceptibles
de développer des formes sévéres de DT (12).

La présence d'une seasibilité individuelle génétique
dans l'apparition des DT reste & définir.

A I'heure actuelle, aucun consensus n’existe quant au role
des anticholinergiques et des réactions extrapyramidales
aigués dans |'apparition du syndrome (1.2,14,15.28).

Les “drug holidays™ dans le traitement de maintien
neuroleptique, que Ayd fut le premier a proner dés 1965
afin de diminuer l'incidence ou la sévérité des DT, ont été
au contraire impliqués & un accroissement du risque de
DT (2.15.43,44).

Quant i la question du diagnostic, la DT n'est pas
spécifique aux patients schizophrénes et survient entre
autres chez des patients traités aux neuroleptiques pour
des troubles gastrointestinaux, des syndromes doulou-
reux chroniques, des troubles de ia personnalité (1). Les
patients ayant un trouble affectif seraient. d‘aprés
certaines études, a plus hauts risques de DT (2,15.24.32).
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De plus, des facteurs tels une longue durée des
hospitalisations antéricures, une mauvaise réponse i la
médication anti ique ont été suggérés comme
favorisant I'apparition des DT (12,35).

Physiopathologie

Plusieurs hypothéses concernant la physiopathologie
des DT ont été suggérées. Ses différentes manifestations
cliniques et réponses variéees au traitement laissent
entrevoir plus qu'un seul mécanisme physiopatholo-
gique.

1l est suggéré que la DT est caractérisée par un état
dhyperdopaminergie fonctionnelle relative du systéme
nigro-strié. Plusieurs mécanismes conduisant & cet état
d’hyperdopaminergie relative ont été suggérés:
® |a perte de contrdle de la synthése et/ ou de libération

de dopamine au niveau pré-synaptique;

@ ['augmentation du nombre ou de l'efficacité des

récepteurs DA post-synaptiques diis 4 une hypersen-

sibilité de dénervation;
¢ unediminution de ia disponibilité d"autres systémes de

modulation impliquant le GABA, |'acétylcholine, la
sérotonine,substance P, endorphines ou autres
peptides (1,3,4,14,16,36,41,42,49).

Jeste et Wyatt (46) ont critiqué lhypothése de
supersensibilité des récepteurs DA post-synaptiques.
Leur analyse les améne 3 diverses conclusions dont la
plus rigoureuse est la suivante: la supersensibilité des
récepteurs DA post-synaptiques serait une conséquence
normale de !'administration de neuroleptiques. Ils
admettront que cette supersensibilit¢ DA post-

- synaptique puisse &tre responsable de dyskinésies de

retrait, mais que les études cliniques n'appuient pas cette
hypothése chez la plupart des patients ayant une DT
persistante.

L'implication d'autres systémes de modulation est
illustrée dans un modéle expérimental de DT o Guaneet
Haggstrom ont rapporté une diminution de I'activité de
I'acide glutamique décarboxylase (un enzyme synthéti-
seur du GABA) chez des singes traités aux antipsycho-
tiques ayant développé des mouvements dyskinétiques
7. .

Alors qu'il eut été raisonnable de s'attendre i des
altérations structurales du cerveau dans la DT, les études
postmortem chez {"animal et ['humain n’ont été que peu
concluantes jusqu'i présent (4,14).

L'activité plasmatique de la dopamine-béta-
hydroxylase (DBH) a é&té rapportée comme significative-
ment élevée chez des patients schizophrénes atteints de
DT (24). Dans ce groupe, ceux ayant des taux de DBH
moins élevés avaient des ventricules plus grands. On a
observé, chez certains patients schizophrénes du type 2
(Crow), une relation possible entre ['¢largissement
ventriculaire, I'exposition prolongée aux neuroleptiques
(ces deux facteurs étant non liés entre eux), avec une
tendance accrue i développer des mouvements
dyskinétiques sévéres et persistants (38,48).
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Le consentement: mythe ou réalité?

Bien que la DT fut décrite 5 années aprés I'introduction
des neuroleptiques, des poursuites légales liées au
développement du syndrome ne sont que d'apparition
récente. Les deux premiers cas jugés aux Etats-Unis
(1982/ 1983) I'ont été en faveur des patients, qui se sont
vus octroyer des sommes considérables (760 000 $ et plus
de | 500 000 $ respectivement) (49). Selon Gualtieri et
Sprague, la gravité actuelle des répercussions médico-
légales des DT repose sur le fait que les points principaux
dans de tels cas litigieux, qui auraient pu prévenir une
poursuite ou un jugement défavorable envers le
thérapeute, ne sont pas systématiquement mis en
pratique. Ces derniers consistent en la prescription
conservatrice de neuroleptiques, le consentement
informé, la surveillance attentive des signes précoces de
DT, la documentation des effets bénéfiques du traitement
ainsi que Is baisse ou l'arrét de la médication lorsque
I'état mental du patient le permet.

La situation actuelle au Québec et au Canada n'est
certainement pas superposable & celle de nos voisins
américains, mais nous laisse entrevoir une tendance qui
ne tardera pas i rejoindre nos frontiéres. En aolt 1983,
ceci faisait I'objet d'un Avis du secrétaire général de la
Corporation professionnelle des médecins du Québec; en
plus de suggérer diverses mesures de prudence semblables
a celles énumérées plus haut, l'article affirmait: “Le
patient doit en &tre informé (avantages et inconvénients
de la thérapie) et on doit lui expliquer les complications
les plus séricuses pouvant &tre encourues.” (50)

En 1979, le Task Force Report de I'APA sur la DT
suggérait la tenue d'une discussion informelle entre le
thérapeute, le patient et sa famille pour discuter les
risques et bénéfices du traitement antipsychotique
lorsque celui-ci est envisagé sur une base de maintien;
décision qui serait inscrite dans le dossier médical.

Dans un article récent, Munetz (51) a souligné la
résistance qui existe a discuter du risque de DT avec les
patients, en détaillant 3 barriéres principales: la
résistance institutionnelle, du thérapeute, et du patient.
La crainte que les patients réagissent 3 'information en
arrétant le traitement n'est pas fondée, d'aprés 'étude
contrdiée de Munetz (52). De plus, le résuitat de cette
étude permet de conclure a la plus grande efficacité du
consentement informé sous la forme d'une discussion
informelle par rapport au consentement formel écrit.

Prévention et traitement

Lors du dernier congrés mondial de psychiatrie
biologique en septembre 1985, Pierre Deniker a

_prononcé une conférence étonnante intitulée: “Doit-on

retirer les antipsychotiques du marché?”, en réponse a
certains articles parus dans les médias francais et aux
avertissements que le Food and Drug Administration
américain a émis concernant l'utilisation des neurolep-
tiques. Ce pionnier de la recherche psychiatrique
répondra trés clairement i cette question qui me paraitra
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la plus fondamentale de tout le congrés: un retrait des
neuroleptiques provoquerait rapidement la réapparition
des psychoses caricaturales des anciens manuels de
psychiatrie et les milieux psychiatriques asilaires en
seraient davantage inondés. Il ajoutera avec fermeté: “Si
la maladie mentale fait moins peur aujourd™hui, c'est
grice & l'avénement de la chimiothérapie™. Il n'est donc
pas question de répéter [ histoire du grand bond en avant,
deux pas en arriére.

Parce qu'il n'existe pas de traitement clairement
efficace, la prévention primaire de la DT est d'une
importance primordiale évidente.

Les indications & court et long terme d'un traitement
neuroleptique ont été amplement revisées dans la
littérature et les preuves appuyant un traitement
prolongé de maintien n'existent que pour la schizophré-
nie (1,43). L'utilisation d’antipsychotiques pour des
conditions pouvant étre traitées par d'autres agents, telles
que I'anxiété, la dépression non psychotique, I'insomnie,
doit &tre évitée autant que possible. Devaat l'indication
d'un traitement neuroleptique, la dose minimale efficace
(DME) et la durée de traitment le pius court possible sont
indiqués.

Aprés la rémission d'un premier épisode psychotique,

la médication devrait &tre baissée et méme interrompue’

au bout de 6 4 12 mois. Lintention de poursuivre le
traitment au-deld de 6 mois nécessite des discussions
entre le médecin, le patient et parfois aussi sa famille, afin
de bien évaluer les risques/bénéfices d'un traitement
prolongé (43).

La détection précoce pouvant limiter ou accroitre la
réversibilité du syndrome constitue la prévention
secondaire des DT (19.36). L'utilisation de plus en plus
grande en clinique d'échelles d'évaluation telles le
Abnormal Involuntary Movement Scale (AIMS)(53) ou
'échelle détaillée de symptdmes extrapyramidaux de
Chouinard et Ross-Chouinard (54) va certainement
accroitre la détection précoce des DT.

L'usage de médication antiparkinsonienne pour
démasquer une DT est controversé (55,56). De pius,
I'administration concomitante de neuroleptiques et
d'anticholinergiques antiparkinsoniens a éé suggérée
comme pouvant prédispaser & une DT. Jusqu'd ce que
cette association soit clarifide, l'utilisation routiniére de ces
agents devrait étre limitée 4 la plus courte durée possible.

Une étude contrdlée récente sur 'analyse de la voix de
patients dyskinétiques suggére l'utilité de cette technique
comme moyen objectif de diagnostic précoce de DT (57).

L'absence de traitement établi se refléte par les multiples
agents ayant fait I'objet d'essais thérapeutiques (1.3,4,36).
Cette mise & jour ne vise pas & détailler les stratégies
thérapeutiques employées dans la DT. Un aperqu de ces
stratégies est présenté que |'on peut distinguer en 4 groupes:

L. bjulmances réduisant l'activité dopaminergique
Bien que la réintroduction ou l'augmentation du

dosage des antipsychotiques réduisent souvent l'intensité .

des dyskinésies, ceci est habituellement transitoire et n'est
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pas reccommand¢ dans la littérature, pouvant aggraver
uitimement la pathogénése du syndrome.

L'utilisation potentiellement bénéfique d'antipsycho-
tiques atypiques, tels la Thioridazine ou la Clozapine
(retirée du marché nord-américain i cause de son risque
d’agranulocytose), chez un patient dyskinétique
nécessitant un traitement, a été suggérée A cause de la
spéeificité d'action de ces composés sur le systéme
dopaminergique mésolimbique, pouvant ainsi éviter la
progression de I'hypersensibilité des récepteurs striataux
(14,36,41,495).

Des agents antipsychotiques, bloquant préférentielle-
ment les récepteurs dopaminergiques D2, et méme sans
activité antipsychotique tels le métoclopramide ont été
invoqués dans le traitement des DT. Bien que dans de
courts essais cet agent ait diminué la sévérité de DT, celui-
ci a &é démontré comme pouvant induire une DT,
suggérant que le blocage prolongé des récepteurs D2
entraine un état d hypersensibilité semblable au blocage
des deux récepteurs DI et D2 (36).

L'utilisation d’agents empéchant le “stockage” des
cathécolamines, tels la réserpine ou la tétrabénazine,
peuvent parfois aider mais sont d'usage limité & cause de
la fréquence de leurs effets secondaires.

2. Substances augmentant l'activité cholinergique

La DT se trouvant sous plusieurs aspects 4 I'opposé du
syndrome parkinsonien: la DT reflétant une hyperdopa-
minergie relative fonctionnelle (et une sous-activité
cholinergique relative); le parkinsonisme, par une faible
neurotransmission de dopamine (et un excés choliner-
gique relatif); l'utilisation d’agents cholinomimétiques
dans la DT est née.

Le Déanol et la phosphatidyl choline qui se trouve
naturellement dans la iécithine ont été employés avec des
résuitats variables.

3. Subsiances augmentant l'activité gabaergique

Des benzodiazépines telles le diazépam et le
clonazépam sont bénéfiques chez certains patients soit
par leurs propriétés sédatives ou myo-relaxantes ou
possiblement via leur rbdle & accroitre l'activité
gabaergique. La baclofen a été utilisé avec des succes

mitigés.

4. Autres substances

Une stratégie paradoxale utilisant un agoniste
dopaminergique tel la L-DOPA dans le but de
désensibiliser les récepteurs post-synaptiques a été
suggérée. Cette approche demeure toujours expérimen-
tale. Le Propranolol a été utilisé de fagon expérimentale
sans aucun consensus vis-i-vis son efficacité.

Ce survol thérapeutique permet de constater que la
baisse graduelle, et idéalement I'arrét de la médication

- antipsychotique, constitue & I'heure actuelle le traitement

de choix des DT lorsque 1'état mental du patient le
permet. Un algorithme pour le diagnostic et la conduite &
tenir face & une DT est présenté dans la Figure [.
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Figure 1. Algorithme pour le diagnostic et conduite & tenir
{ace & une dyskinesie tardive.

Conclusion

Les résultats d'études longitudinales récentes sur
['évolution 4 long terme des DT, traitées ou non, donnent
lieu 4 un optimisme prudent. Une association entre ce
syndrome et l'utilisation plus ou moins prolongée de
médication antipsychotique ne fait pas de doute mais ne
sous-estime en rien l'implication d’autres facteurs
potentiels tels une vulnérabilité individuelle.

Les mesures suivantes:
® une réévaluation périodique de la nécessité i

poursuivre le traitement neuroleptique
o ['utilisation de doses minimales efficaces
¢ informer le patient des risques possibles du traitement

& long terme
® examiner le patient i intervalles réguliers pour la

détection de signes précoces de DT
¢ documenter ces étapes
aideront & l'évaluation des risques/bénéfices du
traitement.

Lad prévention et I'issue souvent favorable du syndrome

reposent sur ces quelques considérations thérapeutiques.

Le modgéle de spécificité d'action des récepteurs aidera
certainement 4 la recherche de nouyeaux neuroleptiques
dénués d’effets secondaires moteurs.
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Summary

Tardive Dyskinesia (TD) is a neurological syndrome
associated with long-term use of antipsychotic drug
treatment (APD). lis significant prevalence (estimated
15-20%) and potential irreversibility are a major concern
in psychiatry.

The clinical picture is characterized by involuntary
repetitive movements of choreoathetotic and dystonic
nature varying in location and intensity. The individual
outcome of TD is unpredictable but recens long-term
studies give reason for prudeni optimism.

Allneuroleptics are involved in the disorder. numerous
risk factors have been suggested; advancing age is the
only one which has a clearly definite role.

Even though several hypotheses have been suggested,
the pathophysiology of the disorder remains a mystery.

Informed consent is discussed in this update with
regard 1o the legal implications of the disorder.

Because of lack of effective treatment, prevention of
TD is essential. The present treatment of choice is
gradual reduction (and ideally discontinuance) of APD
treatment when possible.



