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Introduced into clinical practice more than a half century ago, antipsy-
chotics are still the mainstay of schizophrenia treatment. However, 
from the earliest reports, antipsychotic efficacy was seemingly insep-

arable from extrapyramidal side effects (EPS) that manifested as acute 
and chronic involuntary movement disorders. Although acute extra-
pyramidal side effects could be prevented and treated, the late-arising 
symptoms of tardive dyskinesia (TD) seemed irreversible in most cases.

Concerns over TD stimulated extensive research and fueled efforts 
to develop new antipsychotics that spared the extrapyramidal motor 
system. Numerous industry-sponsored trials found a reduced risk of 
EPS—including TD—with newer, second-generation antipsychotics 
(SGAs), although this advantage diminished when modest doses of 
low- or mid-potency first-generation antipsychotics (FGAs) were used 
as the comparator.1-3 Nevertheless, in addition to the continued poten-
tial risk of introducing new cases of TD—even with SGAs—several 
other factors underscore the need to develop a rational strategy for 
clinical management of TD, including: 

•	 thousands of patients are left with TD as a legacy of past treatment
•	� the neurophysiologic mechanisms underlying TD are not well 

understood
•	 there is no uniformly effective treatment to reverse TD
•	 TD may be irreversible in most cases.
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Decisions should be based on the course of TD 
and effective control of psychotic symptoms
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Prevention
Because there is no “gold standard” treat-
ment for TD, it is important to minimize 
the risk of TD by taking preventive mea-
sures and detecting incipient signs of the 
disorder. Preventive principles include:

•	 confirming and documenting the indi-
cation for antipsychotics

•	 using conservative maintenance dos-
es and opting for lower potency or newer 
agents

•	 informing patients and caregivers of 
risk

•	 assessing for incipient signs of TD us-
ing the Abnormal Involuntary Movement 
Scale (AIMS),4 which should be adminis-
tered at least every 3 to 6 months.

Confirming the diagnosis 
TD presents as a polymorphous involuntary 
movement disorder,5-8 most often with non-
rhythmic, repetitive, purposeless hyperki-
netic symptoms. It usually affects orofacial 
and lingual musculature (“buccolinguomas-
ticatory syndrome”) with chewing; bruxism; 
protrusion, curling, or twisting of the tongue; 
lip smacking, puckering, sucking, and purs-
ing; retraction, grimacing or bridling of the 
mouth; bulging of the cheeks; or eye blink-
ing and blepharospasm. Choreoathetoid 

movements of the fingers, hands, or up-
per or lower extremities also are common. 
Patients may experience axial symptoms af-
fecting the neck, shoulders, spine, or pelvis. 
When severe, dyskinesias can affect breath-
ing, swallowing, or speech, and interfere 
with walking and activities of daily living. 

TD may present with nonchoreoathetoid 
symptoms that can be difficult to distin-
guish from acute EPS. These may co-exist 
with classic TD symptoms, but may repre-
sent separate subtypes with increased risk 
of progression, persistence, and severe dis-
ability. For example, tardive dystonia, which 
is estimated to occur in 1% to 4% of patients 
treated with antipsychotics,9 may be more 
generalized and disabling than TD, and may 
respond to anticholinergic agents. Akathisia 
and other movement disorders also occur as 
tardive variants.10

Multiple diagnostic schemes for TD 
have been proposed; criteria proposed by 
Schooler and Kane have been widely accept-
ed (Table 1).11 TD onset occurs insidiously 
over ≥3 months of antipsychotic treatment 
and may begin with tic-like movements 
or increased eye blinking. TD often is sup-
pressed or masked by ongoing antipsychotic 
treatment and becomes apparent only when 
the drug is reduced, switched, or discontin-
ued. Dyskinesias increase with emotional 
arousal, activation, or distraction, and di-
minish with relaxation, sleep, or volitional 
effort. As a result, TD symptoms fluctuate 
over time; therefore, repeated measurements 
are necessary for reliable assessment of se-
verity and persistence. 

The differential diagnosis of TD neces-
sitates conducting a careful medical and 
neurologic evaluation of all patients with 
new-onset movement disorders. Clues to 
neurologic causes include a family history 
of movement disorders, sudden onset or 
progressive course, associated medical or 
neurologic abnormalities, and asymmetry of 
symptoms. Some of the medical, neurologic, 
and psychiatric conditions to consider are 
listed in Table 2 (page 28).12 

Treatment decisions
If a patient develops TD, clinicians need to 
make several decisions (Algorithm, page 29). 
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ongoing antipsychotic 
treatment and 
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only when a drug is 
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1. �At least 3 months of cumulative 
antipsychotic drug exposure

2. �Abnormal Involuntary Movement Scale:  
at least moderate in ≥1 area, or at least mild 
in ≥2 areas

3. �Absence of other causal conditions

Probable TD: meets criteria 1 through 3

Masked TD: meets criteria 1 through 3 but 
movements suppressed within 2 weeks by 
antipsychotic drugs

Transient TD: movements not observed on 
subsequent examination within 3 months

Withdrawal TD: movements observed within 2 
weeks of antipsychotic drug discontinuation

Persistent TD: movements persist for 3 
months

TD: tardive dyskinesia

Source: Reference 11

Schooler-Kane diagnostic 
criteria for TD

Table 1

continued on page 28
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First, consider tapering any anticholinergic 
drugs unless acute EPS are prominent or 
tardive dystonia is present. Anticholinergic 
agents can worsen TD but not tardive dys-
tonia; 60% of TD cases improve after discon-
tinuing anticholinergics.13 Second, decide 
whether antipsychotics could be safely 
tapered or discontinued. If antipsychotics 
cannot be safely tapered, decide whether to 
maintain the patient’s present antipsychotic 
or switch to a more or less potent agent. 
Finally, decide whether a trial of an adjunc-
tive antidyskinetic drug is warranted. All of 
these decisions require thorough discussion 
with patients and their families, accompa-
nied by careful documentation. 

Discontinuing, continuing, or switching 
antipsychotics. Discontinuing antipsy-
chotics once TD becomes apparent is an 
option. However, the natural course of TD 
after drug withdrawal is unclear. Although 
drug withdrawal had been recommended 
to increase the odds of TD resolution, early 
studies showed withdrawing antipsychot-
ics may lead to an initial worsening of TD 
in 33% to 53% of patients (unmasking or 
withdrawal dyskinesia).14 With long-term 

follow-up, 36% to 55% of patients eventu-
ally improved, which supports recommen-
dations for drug reduction or withdrawal.14 
However, complete and permanent revers-
ibility beyond the withdrawal period is 
rare; Glazer et al found only 2% of patients 
showed complete reversal of TD after drug 
discontinuation.15,16 In a meta-analysis, 
Soares and McGrath17 reported 37% of pa-
tients assigned to placebo across studies 
showed at least some improvement in TD, 
but concluded insufficient evidence exist-
ed to support drug cessation or reduction 
as effective treatments for TD, especially 
when contrasted with robust evidence for 
the risk of psychotic relapse after drug 
withdrawal in patients with schizophrenia 
(53% within 9 months).18 

A second option for a stable patient with 
good control of psychotic symptoms but 
established or long-term TD is to continue 
the antipsychotic, try to gradually reduce 
the dose, inform patients and caregivers of 
risks, document the decision, and monitor 
carefully. In most cases, TD may not prog-
ress even with continued antipsychotic 
treatment, although symptoms may wors-
en in some cases. However, in a patient 

Clinical Point

For patients with 
TD, first consider 
tapering any 
anticholinergic drugs 
unless acute EPS are 
prominent or tardive 
dystonia is present

Primary movement disorders

Tourette’s syndrome, Meige syndrome, primary dystonias, Ekbom syndrome (restless legs), 
spontaneous dyskinesias associated with aging (senile chorea), edentulous chorea 

Secondary movement disorders

Neurodegenerative disorders: Huntington’s disease, Wilson’s disease, parkinsonian syndromes, 
Hallervorden-Spatz disease, Fahr’s syndrome, globus pallidus and spinocerebellar degenerations, 
lysosomal storage diseases, aminoacidurias, mitochondrial disorders, neuroacanthocytosis, Lesch-
Nyhan syndrome, ataxia telangiectasia

Infectious or inflammatory states: Rheumatic chorea (Sydenham’s chorea or Saint Vitus’ dance), 
infectious or autoimmune encephalitic or postencephalitic states, lupus cerebritis, multiple sclerosis

Structural brain disorders: Infarction or hemorrhage, neoplasms, postanoxic or traumatic lesions of 
the basal ganglia, partial or nonconvulsive seizure disorders

Metabolic disorders: Hyperthyroidism, hypoparathyroidism, chorea gravidarum 

Psychiatric disorders: Spontaneous dyskinesias associated with schizophrenia and catatonia, 
conversion disorder, obsessive-compulsive disorder 

Drug- and toxin-induced movement disorders: Caffeine, phenytoin, estrogens, levodopa, dopamine 
agonists, antidepressants, antihistamines, stimulants, anticonvulsants, acute extrapyramidal side 
effects and transient withdrawal dyskinesias associated with antipsychotic and other dopamine 
antagonist drugs, poisoning associated with manganese, carbon monoxide, carbon disulfide, 
mercury, or bismuth

Source: Reference 12

Differential diagnosis of tardive dyskinesia

Table 2

continued from page 24
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with new-onset or early signs of TD, the 
clinician may be obligated to switch to a 
lower-potency antipsychotic or newer 
SGA to improve the chance of resolution; 
switching is discussed below.

Data on the change in prevalence of 
TD within a population during continued 
antipsychotic treatment have been incon-
sistent. Some studies show an increase, 
while others show a decrease or no change 
at all.19 However, prevalence rates obscure 
the dynamics of TD in individual patients. 
Roughly 50% of patients with TD have 
persistent symptoms, 10% to 30% have 
reduced symptoms, and 10% to 30% expe-
rience increased symptoms during treat-
ment.13 Long-term studies estimated that 
up to 23% of patients may show loss of ob-
servable TD symptoms during treatment 
with FGAs in 1 year.19,20 Similarly, studies 

of SGAs have shown reduction of TD rat-
ings; some found greater reductions, some 
found less reductions, and some no dif-
ference compared with FGAs.19,20 In some 
studies, improved TD outcomes were cor-
related with younger age, lower antipsy-
chotic doses, reduced duration of drug 
treatment and dyskinesia, and increased 
length of follow-up.

In the Clinical Antipsychotic Trials of 
Intervention Effectiveness (CATIE) study, 
there was a significant decline in TD sever-
ity ratings among 200 patients with TD at 
baseline who were randomized to receive 
1 of 4 SGAs, but there were no significant 
differences among these SGAs in decline 
in AIMS scores (Figure, page 30).19 Fifty-
five percent of these patients met criteria 
for TD at 2 consecutive post-baseline visits, 
76% met criteria at some or all post-base-

Clinical Point

Most patients 
who continue 
antipsychotics show 
either persistence 
or fluctuation in 
observable TD 
symptoms

Algorithm

Proposed treatment algorithm for tardive dyskinesia

Prevention

Tardive dystonia
Reserpine 
Tetrabenazine 
Anticholinergics 
Botulinum toxin

Source: Reprinted from Caroff SN, Hurford I, Lybrand J, et al. Movement disorders induced by antipsychotic drugs: 
implications of the CATIE Schizophrenia Trial. Neurol Clin. 2011;29:127-148 with permission from Elsevier

Cholinergic agents: 
Cholinesterase 
inhibitors, 
piracetam?  
cholinergic agonists?

Antioxidants: Vitamins E and B6 
Dopamine depleters: reserpine, 
tetrabenazine  
Noradrenergic agents: clonidine 
GABA agonists: benzodiazepines, 
valproate, levetiracetam 
Calcium channel blockers: nifedipine
Branched-chain amino acids 

Classic tardive dyskinesia

Taper anticholinergics

Continue current antipsychoticSwitch antipsychotic

Other second-generation 
antipsychotic or clozapine

Specific suppressive agents

Antipsychotic withdrawal
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line visits, and 24% did not meet criteria 
at any subsequent visit. In addition, 32% 
showed ≥50% decrease and 7% showed 
≥50% increase in AIMS score. Thus, similar 
to past evidence on the course of TD dur-
ing treatment with FGAs or SGAs, most 
patients in this trial showed either per-
sistence or fluctuation in observable TD 
symptoms.  

Another alternative is to switch antipsy-
chotics, keeping in mind the risk of destabi-
lizing a patient and precipitating psychotic 
relapse. More potent antipsychotics—such 
as haloperidol—suppress TD in approxi-
mately 67% of patients and may be neces-
sary to consider in patients with severe, 
disabling symptoms, although the safety 
of these drugs in relation to their impact 
on long-term TD outcome is unclear.13,21,22 
On the other hand, lower-potency drugs 
and SGAs also have been associated with 
reduced TD symptoms23,24; this was con-
firmed by results of the CATIE trial cited 
above in which SGAs were associated with 
a significant reduction in TD severity rat-

ings.19 Clozapine in particular has been rec-
ommended for suppressing TD, especially 
in cases of tardive dystonia.20 Surprisingly, 
data are limited and inconsistent in ad-
dressing whether high-potency FGAs sup-
press TD symptoms more than low-potency 
drugs or SGAs, and whether SGAs may 
suppress TD by mechanisms other than 
dopamine receptor blockade, which would 
enhance symptom remission.19,25,26

Apart from short-term suppression of 
TD symptoms, the advantage of switch-
ing to lower-potency antipsychotics or 
other SGAs would be to increase the odds 
of eventual TD resolution. Although there 
has been speculation that in contrast to 
high-potency FGAs, SGAs may increase 
the possibility of remission by actively re-
versing TD or by passively allowing time 
for TD to resolve, existing data are incon-
clusive as to whether treatment with SGAs 
or FGAs results in true recovery rather 
than symptom suppression. To distinguish 
remission from suppression, a few studies 
discontinued SGAs. Some reported con-

Clinical Point

Data on whether 
high-potency 
FGAs suppress TD 
symptoms more than 
low-potency drugs 
or SGAs are limited 
and inconsistent

a �Model adjusted for baseline AIMS, baseline PANSS, and duration of illness. Adjusted P value for reduction in total AIMS 
score from baseline for all patients: P < .001.  Treatment differences between the second-generation antipsychotics 
during the trial: P = .811

AIMS: Abnormal Involuntary Movement Scale; CATIE: Clinical Antipsychotic Trials of Intervention Effectiveness; PANSS: 
Positive and Negative Syndrome Scale

Source: Reprinted from Caroff SN, Davis VG, Miller DD, et al; for the CATIE Investigators. Treatment outcomes of patients 
with tardive dyskinesia and chronic schizophrenia. J Clin Psychiatry. 2011;72(3):295-303 with permission from Physician 
Postgraduate Press, Inc.

Adjusteda repeated measures model of change in total AIMS scores 
for patients with tardive dyskinesia at baseline in CATIE

Figure
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tinued absence of TD,27,28 but others found 
unmasking and reappearance of TD.29-31

Adjunctive antidyskinetic drugs. Agents 
that have been tested off-label for anti-
dyskinetic effects could be considered if 
symptoms of TD remain problematic de-
spite optimization of antipsychotic treat-
ment, although none have been confirmed 
as uniformly effective in randomized 
controlled trials replicated by different in-
vestigators.13,17,22 These include dopamine-
depleting agents, dopamine agonists, 
noradrenergic agonists and antagonists, 
GABAergic drugs (benzodiazepines, val-
proate, levetiracetam), lithium, calcium 
channel blockers, serotonergic drugs, anti-
oxidants (vitamin E and B6), branched-chain 
amino acids, neuropeptides, cholinergic 
precursors, and cholinesterase inhibitors. 
Electroconvulsive therapy and botulinum 
toxin or surgical intervention (for tardive 
dystonia) also may be considered. 

Hypotheses proposed to explain TD 
pathophysiology and thereby justify tri-
als of specific antidyskinetic agents in-
clude dopamine receptor hypersensitivity, 
GABA insufficiency, and structural dam-
age resulting from increased catechol-
amine metabolism and oxidative free 
radical production.32 Another hypothesis 
proposes that TD results from damage to 
striatal cholinergic interneurons due to loss 
of dopamine-mediated inhibition.33 If cor-
rect, this implies that cholinesterase inhibi-
tors or cholinergic agonists may suppress 
TD by directly enhancing post-synaptic 
cholinergic activity, thereby compensat-
ing for the loss of pre-synaptic cholinergic 
neurons. Several preliminary trials that 
explored the use of cholinesterase inhibi-
tors had mixed results.34-36 However, this 
hypothesis is supported by evidence from 
animal and human studies that correlated 
antipsychotic-induced changes in cholin-
ergic activity with the delay in onset, irre-
versibility, and age-related risk of TD, the 
worsening of symptoms due to anticho-
linergic drugs, and the reduced liability of 
SGAs for causing TD. These findings sug-
gest that further investigation of cholin-
ergic mechanisms underlying TD may be 
worthwhile.35 
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Bottom Line
Effective tardive dyskinesia (TD) management begins with reducing risk and 
monitoring for early signs. Consider discontinuing anticholinergic drugs, except 
for patients who have tardive dystonia. Decide whether to discontinue, continue, 
or switch antipsychotics by balancing TD severity against risk of psychotic relapse. 
Consider antidyskinetic drugs. 
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