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Background. Tardive dyskinesia (TD) is one of the most serious iatrogenic neurological complications of the first-
generation antipsychotics. |dentifying the risk factorsfor TD isimportant to minimize the risk of this potentially irreversible

movement disorder in susceptible populations.

Methods. A Medline search was conducted for the literature on risk factors for TD with the fir st-generation antipsychotics,
aswell asthe emerging literature of the lower risk of TD with the second-generation antipsychotics.

Results. Several demographic, phenomenological, comorbidities and treatment variables have been reported to be
associated with higher risk of TD. On the other hand, significantly lower rates of TD have been reported with the second-
generation atypical antipsychotics, even in high risk groups such asthe elderly.

Conclusions. The use of the second-generation antipsychotics as first-line treatment of psychosis appears to have lowered
the overall prevalence of acute movement disordersaswell as TD, and have led them to become the standard of carein part

because of their safer extrapyramidal profiles.
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INTRODUCTION

Tardive dyskinesia (TD) is one of the most serious adverse
effects of the first-generation antipsychotics, also known as
neuroleptics (1,2). Despite extensive research, the pathogenesis
and treatment of TD remain unknown, but its link to
neuroleptic therapy is well established. Persons who develop
acute extrapyramidal symptoms (EPS) with neuroleptic treat-
ment appear to be at much higher risk for developing TD than
those who do not (3). It is therefore expected that the second-
generation antipsychotics (also known as novel or atypical
antipsychotics), which produce far less acute EPS, are much
less likely to be associated with late-onset movement disorders
such as TD.

Many risk factors for TD have been reported (see Table 1).
Understanding the risk factors that predispose acute EPS in
a given patient can significantly help the clinician avoid
long-term EPS syndromes such as TD. The risk factors for
acute EPS and TD are also relevant for the atypical antipsy-
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chotics; although some of them (clozapine and quetiapine) do
not differ from placebo along their entire dose range (4,5),
other atypicals have a progressively higher EPS rate at higher
doses, as reflected in their package insert (5) and labeling.

DEMOGRAPHIC RISK FACTORS
Aging

Many studies have shown that age is arisk factor for devel-
oping TD (6,7), and that the increased risk with age is not due
to longer duration of neuroleptic exposure. It should be noted
that the aging process can trigger movement disorders, either
spontaneous or due to medical conditions, even without previ-
ous neuroleptic exposure (8,9). However, recent longitudinal
studies in geriatric populations (10,11) show TD incidence
rates of 26% to 31% after only 1 year of exposure to conven-
tional antipsychotics. These studies represent strong evidence
that aging per se, and not coincidental movement disorders, isa
risk factor for the high neuroleptic-related TD rates in the eld-
erly. Of note is that the 1-year incidence rate of TD with novel
antipsychotics in the elderly is only 2.5%, which is 10-fold
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Tablel Risk Factorsfor EPSand TD

Demographic Factors

* Age

» Gender

 Ethnicity

Clinical Factors

 Diagnosis of mood disorder

« Early age of onset

« Negative symptom cluster

« Cognitive dysfunction
Comorbidities

 Psychiatric: alcoholism, mental retardation, etc.
» Neurologic: epilepsy, brain trauma, etc.
* Medical: diabetes

Biological Factors

» Morphological brain abnormalities

« Postmortem neuropathology (gliosis)
» Basal gangliairon deposits
Treatment Factors

« Duration of antipsychotic treatment

e Cumulative dose

« Drug holidays

« Anticholinergic use

» Depot formulation

lower than the rate observed among patients receiving the ol der
conventiona antipsychotics (12,13).

Children

Children are aso at higher risk for TD when treated with
neuroleptics. Campbell et al. (14) reported a TD rate of 22%
after only 30 monthsin 36 children receiving haloperidol. Oth-
ers have reported even higher rates of 41% and 48% (15,16).

Gender

A greater prevalence of TD has been repeatedly observed in
females. A review of 13 studies (17) reported a higher vulner-
ability to TD in females compared to males, with an odds ratio
of 1.69. Some researchers attribute the higher TD risk in neuro-
leptic-treated women to estrogen effects on dopamine path-
ways in the nigrostriatal tract (18) but no definitive research
exists in this area. However, some evidence suggests that men
and women may have similar rates of TD until about 64 years
of age, after which women significantly outpace men (19).

Ethnicity

Severa studies indicate ethnic differences in susceptibility
to EPS, including TD. These ethnic differences are probably
due to both pharmacodynamic and pharmacokinetic factors
(20,21). Functionally significant genetic polymorphisms exist
in most of the oxidative enzymes (cytochromes) (22), which
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can lead to very large variations in the activity of these
enzymes in any population. For example, cytochrome P450
2D6 has been found to have over 20 mutations that inactivate,
impair, or accelerate its function (23), and most of the mutant
aleles are ethnically specific.

African American persons have been reported to have a higher
risk for TD (24). This higher risk may be due in part to an
increased prevalence of low metabolizersin this population. Addi-
tionaly, compared to Caucasian persons, this ethnic group has
often been exposed to higher doses of ora neuroleptics and to a
higher rate of parenteral depot neuroleptics, al of which may lead
to increased TD rates (25,26). It should be noted that misdiagnosis
of bipolar disorder, panic attacks, or obsessive-compulsive disor-
der (OCD) as schizophrenia appears to have contributed to higher
use of neurolepticsin African Americans (27,28).

Asian Americans and Hispanic persons have aso been
reported to be more sensitive to the motor side effects of neuro-
leptics than Caucasian persons, and they generally need lower
doses of antipsychatics (29,30). Other studies have failed to
replicate these findings (31). However, sufficient evidence
suggests that for some ethnic groups, the newer atypical anti-
psychotics, with their lower propensity to cause EPS and TD,
should be used as first-line treatment.

DIAGNOSTIC AND CLINICAL RISK FACTORS
Mood Disorders

A substantial body of literature suggests that patients with
mood disorders and schizophrenia are at higher risk for TD
(32—34) than acute EPS (35). Family history may also be asso-
ciated with increased risk of TD (36), while lithium coadminis-
tration may decrease that risk (37). Given the high frequency
of antipsychotic usage in bipolar disorder, the use of atypicals
with the lowest EPS rates should be given priority consider-
ation in the treatment of mood disorders.

Schizophrenia

Some studies, including those of Kraepelin and Bleuler,
have described choreiform movements resembling TD in
medication-naive schizophrenic patients (38). The rate of natu-
rally occurring spontaneous movements in schizophrenia is
about 5%, and patients exhibiting such movements may be
misdiagnosed as having TD (39).

Clinical Features

Certain clinical parameters, such as early onset of psycho-
sis, presence of negative symptoms, and cognitive impairment
have been associated with increased TD risk (40). Such clinical
features tend to cluster together in some patients.
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COMORBIDITY FACTORS

The presence of comorbid psychiatric or neurologic pathol-
ogy appears to contribute to the higher risk of TD in patients
receiving neuroleptics (41). These comorbid conditions
include acoholism, mental retardation, brain trauma, autism,
encephalitis, and epilepsy. In addition, some medical comor-
bidities, such as diabetes, have been associated with higher
TD risk as well (42). The use of the atypical class of antipsy-
chotics in psychotic patients with neuropsychiatric comorbidi-
ties should lower the risk of TD. On the other hand, some
atypicals, such as clozapine and olanzapine, have been
reported to increase the risk of diabetes (43) but to date there
have been no studies to establish whether new-onset diabetes
increases the risk for EPS or TD in patients receiving mainte-
nance antipsychatic drugs.

BIOLOGICAL RISK FACTORS

Certain biological features have been reported to increase
the risk of TD. These include structural brain abnormalities
such as enlarged lateral cerebral ventricles (44), presence of
gliosis in the midbrain and brainstem, and degeneration in the
substantia nigra (45), iron deposition in the basal ganglia and
substantia nigra (46), or inflated neurons in the cerebellar
dentate nucleus without neuronal loss (47). The literature in
this area of research is not well replicated and therefore is not
reliable.

TREATMENT VARIABLES
Acute EPS

In two separate prospective studies (3,48), acute EPS
appeared to predict the devel opment of future TD, with a 3-fold
risk rate. Some investigators postulated that acute movement
disorders such as dyskinesia, dystonia, and akathisia may be
more likely to predict future TD than bradykinesia or rigidity.

Drug Holidays

Although drug holidays were recommended in the 1970s
to reduce the cumulative exposure to neuroleptics (which sup-
posedly would reduce the TD risk) (49), subsequent studies
demonstrated that periodic interruptions in neuroleptic treat-
ment may actually increase the risk of TD (50). While one
study reported that continuous neurol eptic therapy was associ-
ated with improvement in TD (51), a previous study that found
TD to be 3 times higher in continuously treated patients com-
pared with those medicated only when the early signs of
relapse emerged (52). These conflicting reports reflect the
inconsistent findings that plague the field of TD research.
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Anticholinergic Drugs

Many researchers observed that the concomitant use of
anticholinergic drugs can worsen TD symptoms and that
stopping anticholinergics may lead to improvement in TD
symptoms (53-55). However, an examination of the hypoth-
esis that chronic anticholinergic administration with neuro-
leptics increases the risk for TD failed to show such an
association (56), and another review similarly found no evi-
dence linking antiparkinsonian medication use with TD risk
(57). One possible confounding variable in the allegedly
increased risk for TD with anticholinergic drugs is that these
drugs are given to patients who develop acute EPS with
neuroleptics. As mentioned earlier, acute EPS is itself a risk
factor for subsequent TD. Thus, the link between anticho-
linergic use and TD may be spurious, since the increased
susceptibility to TD may be related to the pathophysio-
logy of EPS symptoms rather than to the effect of added
anticholinergics.

Lithium Copharmacy

There are limited data regarding the effects of coadministra-
tion of lithium with neuroleptics on the risk of TD. Kane et al.
(3) reported that lithium reduced the incidence of TD in a sam-
ple of patients receiving neuroleptics. Aside from some animal
data suggesting that chronic lithium treatment may reduce
dopamine receptor supersensitivity (58), there are no other
studies examining thisissue.

Drug Dose and Duration

The issue of dosage, cumulative dose, and duration of
treatment with neuroleptics as risk factors for the develop-
ment of TD is too complex to dissect. One reason is that
there is a subset of patients who appear to be immune from
developing either acute EPS or TD, regardless of dosage and
duration of treatment. Another reason is that since prospec-
tive studies in this area have proven to be very difficult to
conduct in real-world settings, most of the studies are cross-
sectional (1). Yet another reason may be that most chronic
patients received excessive doses, resulting in a failure to
detect a dose-response relationship in many studies (24,25).
Finally, another confounder for this area of research is that
elderly patients are at high risk of TD even when they
receive very low doses of neuroleptics (40,59). Patients' age
may have eliminated the possibility of finding a correlation
in the various published studies because different samples
had various proportions of young and old patients. Thus,
only studies that focused on TD in the first new year of
neuroleptic treatment detected a direct and significant rela-
tionship between TD and antipsychotic dose and duration of
treatment.
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Atypical versus Conventional Antipsychotics

For the past several decades, TD has been one of the most
serious iatrogenic brain disorders caused by the first-genera-
tion antipsychotics. Casey (60) reported that up to 75% of
patients treated with conventional antipsychotic medications
will experience EPS. A comparison of several prospective
studies of the incidence of TD by Kane (61) showed that the
average yearly risk of developing TD from conventional anti-
psychotic drug use is 5.3% per year over the first 5 to 8 years
of treatment. Carried forward for 8 years, the risk for develop-
ing TD while taking conventional antipsychaticsis over 40%.

Although research has failed to identify an effective treat-
ment for TD, much has been learned about its risk factors, as
discussed earlier in this article. The advent of a new generation
of atypical antipsychotics has been a major breakthrough in
reducing the development of TD in patients who need long-
term antipsychotic treatment. A key benefit from the reduced
incidence of acute EPS and TD with atypical antipsychoticsis
enhanced patient adherence to treatment that leads to better
compliance and improvement in outcomes for those with psy-
chiatric disorders requiring lifelong antipsychotic therapy (62).

The use of the term atypical antipsychoticsrefersto the sub-
stantial decrease in EPS associated with these agents as com-
pared to the conventional antipsychotics. The “proof of the
pudding” of atypicality is best inferred by studying these
agents in the populations at the highest risk of developing EPS.
Patients suffering from Parkinson Disease (PD) represent the
population most vulnerable to EPS side effects. In areview of
studies of atypical antipsychotics in the EPS-vulnerable
patients, Friedman concluded that while low levels of EPS
were reported with each of the atypical antipsychoticsin low
doses, quetiapine proved to be the atypical antipsychotic most
suitable for use in PD patients (63) who develop psychosis
while receiving dopamine agonist therapy for PD. Because
quetiapine does not require blood monitoring for agranulocyto-
sisas does L-dopa and it is better tolerated by PD patients than
clozapine, it is generally used as afirst line treatment for psy-
chosis with PD patients.

Dolder and Jeste (2003) studied typical versus atypical
antipsychotics in a population at very high risk of developing
TD, that is, middle-aged and older adults with pre-existing
borderline dyskinesia (64). They found that among patients at
avery high risk for worsening TD, the use of atypical anti-
psychotics was associated with a significantly lower risk of
developing definitive TD compared with conventiona anti-
psychotics (P < 0.001). While Dolder and Jeste were able to
show a significantly lower risk of TD with atypical antipsy-
chotics as compared to conventional antipsychotics, their
sample size was not powered enough to make meaningful
comparisons of TD risk among the atypicals studied (olanzapine,
quetiapine, and risperidone). In an examination of short-term
clinical data derived from drug development trias of atypical
antipsychotics, Kane (2001) compared the overall incidence
of EPS among placebo, haloperidol, olanzapine, quetiapine,
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risperidone, and ziprasidone (61). All of the atypicals were
compared to placebo and all but ziprasidone were compared to
haloperidol. These clinical trial data show that the percentages
of patients using antiparkinsonian medication in the atypical
groups (olanzapine = 20%, quetiapine = 12%, and risperidone =
28%) were considerably lower than those in the haloperidol
groups (68%, 42%, 47%, respectively). These same data dem-
onstrated that of the patients receiving placebo, approximately
11% to 18% required antiparkinsonian drugs. The author
believes that this finding is likely attributable to the fact that
patients entering such trials have usually received prior long-
term treatment with conventional neuroleptics. The nonstriatal
dopamine receptor selectivity and the very low EPS profile of
atypical antipsychotics are probably key factors in minimizing
TD, inlight of the evidence that acute EPS is amajor predictor
of TD risk.

CONCLUSIONS

Wider use of atypical antipsychotics could very well make
TD arelatively rare adverse event and lessen the need for
physicians to address the numerous risk factors for neurolep-
tic-induced TD. Several studies have ranked the atypical
antipsychotics based on their risk of inducing acute EPS
aswell as TD, from lowest risk to high risk: clozapine < que-
tiapine < aripiprazole < olanzapine = ziprasidone < risperi-
done (65). In addition to the broader efficacy of atypical
antipsychotics, the minimization of acute (EPS) and long-
term movement disorders (TD) clearly dictates that the older
neuroleptics no longer be used as first-line pharmacotherapy
for psychotic disorders.
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