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Tardive dyskinesia (TD) and drug-induced parkinsonism are movement 
disorders associated with exposure to dopamine receptor blocking agents 
(DRBAs).1 The manifestations of these disorders can be embarrassing for the 
patient, can impede patients’ daily activities, and—in the case of TD—may 
be permanent.1 Importantly, treatment recommendations for the 2 drug-
induced movement disorders differ, with each condition requiring its own 
unique management.2-5 Therefore, it is simply not sufficient to be aware 
of the risk of TD and drug-induced parkinsonism with DRBAs, according to 
faculty members Leslie Citrome, MD, MPH; Daniel E. Kremens, MD, JD, FAAN; 
and Henry Nasrallah, MD. These experts recognize that it is essential for 
clinicians to be able to distinguish between these sometimes stigmatizing 
and disrupting disorders to provide patients with the best care possible. 

Make a Difference By Getting to Know TD
TD is classified by delayed and persistent abnormal, involuntary, and 
repetitive—not rhythmic—movements.6 Specifically, the Diagnostic and 
Statistical Manual of Mental Disorders, 5th edition, defines TD as “Involuntary 
athetoid or choreiform movements (lasting at least a few weeks) generally 
of the tongue, lower face and jaw, and extremities (but sometimes involving 
the pharyngeal, diaphragmatic, or trunk muscles) developing in association 
with the use of neuroleptic medication for at least a few months.”7 Generally, 
symptoms of TD persist beyond 4 to 8 weeks.7
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Knowing the Difference Can Make a Difference
“TD and drug-induced parkinsonism are 2 entirely different movement 
disorders in terms of time of onset after exposure to DRBAs, the pattern and 
type of movements, the body distribution of the movements, the reversibility of 
the movements, and the pathophysiology underlying each disorder. It is vital 
that clinicians recognize what type of movement the patient is manifesting 
because the goal of treatment of drug-induced parkinsonism is to increase 
dopamine activity, whereas the goal of treatment of TD is to decrease 
dopamine activity.”

Each condition requires its own unique management. “Drug-induced 
parkinsonism is a hypodopaminergic state, while TD is a hyperdopaminergic 
state. Anticholinergic agents are used for drug-induced parkinsonism 
because they may increase dopaminergic activity and help reverse 
the hypodopaminergic state of drug-induced parkinsonism. However, if 
anticholinergic agents are used in TD, they may further exacerbate the 
hyperdopaminergic state—rather than help it.”

– Henry Nasrallah, MD
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Figure. How Well Do You Know TD?1,5 

aUsually in association with oro-buccal-lingual stereotypy. 
Based on: Ward KM, Citrome L. Neurol Ther. 2018;7(2):233-248; Waln O, Jankovic J. Tremor Other Hyperkinet Mov (N Y).  
2013;3:tre-03-161-4138-1; and Savitt D, Jankovic J. J Neurol Sci. 2018;389:35-42.

TD is classically thought of as oro-buccal-lingual 
dyskinesia but is increasingly recognized as a syndrome 
that may include a variety of motor manifestations.9 
TD is one of several movement disorders associated 
with exposure to antipsychotic therapy; another to be 
discussed herein is drug-induced parkinsonism.10 While 
both movement disorders share exposure to DRBAs as 

the underlying cause, they each typically follow different 
time courses, have different clinical manifestations, and 
respond to different therapies because of their different 
pathophysiologies (Table 1).

The Figure helps to illustrate movements that may help 
differentiate TD from drug-induced parkinsonism.1,5

Make a Difference by Distinguishing TD  
From Drug-Induced Parkinsonism
It is not enough to be acquainted with TD, according to Dr 
Kremens. “It is crucial to distinguish TD from drug-induced 
parkinsonism because there can be serious implications 
for treatment,” he says. “Treatments for parkinsonism, 
such as benztropine, can actually worsen TD in some 
instances and is not recommended. Failure to distinguish 
between these 2 conditions may lead to poor outcomes 
for patients.”

A difference that may aid in an accurate diagnosis 
is noting the timing of symptom onset. Symptoms of 

drug-induced parkinsonism can surface within days or 
weeks after initiation of an antipsychotic. In contrast, 
symptoms of TD may not manifest for months or years.1 
As such, symptoms of TD can be masked by ongoing 
treatment or by increasing the DRBA dose.11 Furthermore, 
TD may become permanent, regardless of whether the 
causative agent (ie, antipsychotic drug) is discontinued.11,12

Table 1 provides a side-by-side overview of TD and drug-
induced parkinsonism, highlighting some key differences 
between these movement disorders. 

TARDIVE DYSKINESIA VS DRUG-INDUCED PARKINSONISM: KNOW THE DIFFERENCE TO MAKE A DIFFERENCE

Characteristic movements may help differentiate TD 
from drug-induced parkinsonism1,5

Can manifest 
as stereotypy, 
dystonic-like, 
tic-like, or a 

combination5

Repetitive/
irregular 

movements in 
the limbs or 

trunk5

Can be 
repetitive, yet 
arrhythmic1,5

Oro-buccal-
lingual 

stereotypy5

Classic TD is one of several tardive syndromes8

Tardive dystonia Typically presents as blepharospasm, 
bruxism, retrocollis, trunk hyperextension, 
arm extension/pronation with wrist flexion

Tardive akathisia Inner sense of restlessness with inability 
to be still; body rocking, weight shifting, 
walking in place, crossing/uncrossing legs

Tardive myoclonus Prominent postural, spontaneous, or 
stimulus-sensitive jerk-like movements; 
particularly occurs in the upper extremities 
during sustained posture or voluntary 
movement (intention myoclonus)

What does TD look like?5,8

Classic oro-buccal-
lingual stereotypy

Complex, repetitive, chewing movement, 
sometimes with lip smacking, pouting, 
opening/closing of mouth, tongue 
protrusion8

Limb involvementa Limb involvement is typically distal with 
a repetitive, stereotypic pattern8; may 
manifest as repetitive foot tapping, 
complex stereotypic “piano-playing” finger 
and toe movements, and hand rubbing5

Trunk involvementa Trunk stereotypy is typically manifested 
by repetitive rocking and swaying body 
movements5
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Know How TD and Drug-Induced  
Parkinsonism Affect Dopamine Signaling 
Although the pathophysiology of TD is complex and 
multifactorial, the predominant theory suggests that TD 
and drug-induced parkinsonism may have opposing 
mechanisms with respect to dopamine signaling.15 “The 
dopamine hypersensitivity hypothesis is a heuristic theory 
that argues that TD results from chronic blockade of D2 
receptors resulting in upregulation and supersensitivity 
of postsynaptic receptors,” explains Dr Kremens. 
The pathophysiology of drug-induced parkinsonism 
is related to drug-induced changes secondary to 
dopamine receptor blockade.1 When D2 receptors in the 
striatum are blocked, downstream GABA-nergic and 
encephalin-containing striatal neurons are disinhibited, 
impacting the indirect pathway.1 “This results in a practical 
hypodopaminergic state,” continues Dr Kremens.

Our movements are coordinated by the extrapyramidal 
system via the “direct” and “indirect” pathways of the basal 

ganglia.15 By blocking dopamine D2 receptors located 
in the ventral striatum, the production of hallucinations 
and delusions potentially can be reduced in intensity and 
frequency.15 However, antipsychotics also block dopamine 
D2 receptors in the dorsal striatum, which can lead to 
bradykinesia and tremor14—similar to what is seen in 
Parkinson’s disease—thus this side effect of antipsychotic 
therapy is called drug-induced parkinsonism.

Dopamine D2 receptors are related to the manifestation 
of TD as well; some studies suggest that TD results from 
hypersensitivity to dopamine.1 “TD is thought to occur 
when long-term exposure to antipsychotics—and thus 
long-term postsynaptic D2 receptor blockade—causes  
the dorsal striatum to adapt by increasing the number  
[ie, upregulation] and the sensitivity of D2 receptors,” 
explains Dr Citrome. “This leads to a higher likelihood of 
dyskinetic movements.”1

Know How Treatments Can Affect Both Conditions
Understanding underlying pathophysiology is key 
to understanding the effects of certain treatments. 
The treatment approaches for TD and drug-induced 
parkinsonism are distinct and rely on the accurate 
identification of the underlying movement disorder.1 
In his commentary, Knowing the Difference Can 
Make a Difference (page 1), Dr Nasrallah states 
that anticholinergic agents are sometimes used 
for drug-induced parkinsonism “because they may 
increase dopaminergic activity and help reverse the 
hypodopaminergic state of drug-induced parkinsonism” 
and adds that using anticholinergic agents in TD “may 
further exacerbate the hyperdopaminergic state—rather 
than help it.” Table 2 takes a closer look at both drug 

classes and their effects on patients with either  
movement disorder.

Finally, it is important to consider that, after waiting for 
decades, evidence-based treatments for patients with 
TD were approved in 2017. The American Psychiatric 
Association recommends that patients with moderate 
to severe or disabling TD associated with antipsychotic 
therapy be treated with a reversible inhibitor of vesicular 
monoamine transporter 2 (VMAT2).3 Treatment with 
a VMAT2 inhibitor can also be considered for patients 
with mild TD, based on factors such as the clinical 
need for ongoing antipsychotic pharmacotherapy, 
patient preference, associated impairment, or effect on 
psychosocial functioning.3 
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aDays, weeks. 
Adapted from: Ward KM, Citrome L. Neurol Ther. 2018;7(2):233-248.

Table 1. Characteristics of TD and Drug-Induced Parkinsonism1,13,14

Characteristic TD Drug-Induced Parkinsonism

Prevalence Up to 30% of all patients treated with 
neuroleptics (ie, typical and atypical 
antipsychotics)13

20%-35% of patients treated with typical and 
atypical antipsychotics

Timing of onset Delayed (months-years) after initiation  
of antipsychotic

Earlya after initiation of antipsychotic; in rare cases, 
symptoms may be delayed by several months14

Motor symptoms Arrhythmic movements (general 
choreoathetoid) of the face, trunk,  
and extremities

Rhythmic tremor, rigidity, shuffling gait,  
possible akathisia

Immediatea effects of increasing 
the antipsychotic dose

Can improve Can worsen

Immediatea effects of decreasing 
the antipsychotic dose

Can worsen Can improve

Effects of anticholinergic 
medications

Can worsen Can improve
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Conclusion
Although TD and drug-induced parkinsonism are both associated with exposure to DRBAs, they are 2 entirely different 
movement disorders. The manifestations of these disorders can be embarrassing for the patient, can impede patients’ 
daily activities, and—in the case of TD—may be permanent. The treatment approaches for TD and drug-induced 
parkinsonism are distinct. Therefore, it is essential that clinicians are able to distinguish between TD and drug-induced 
parkinsonism. By knowing the difference, clinicians can make a difference by choosing the indicated treatment for each 
condition when appropriate.

References

	 1.	� Ward KM, Citrome L. Antipsychotic-related movement disorders: drug-induced parkinsonism vs. tardive dyskinesia—key differences in 
pathophysiology and clinical management. Neurol Ther. 2018;7(2):233-248.

	2.	� Benztropine mesylate [package insert]. Lake Forest, IL: Akorn; 2017.

	3.	� American Psychiatric Association. The American Psychiatric Association Practice Guideline for the Treatment of Patients With Schizophrenia. 
American Psychiatric Association; 2020.

	4.	� Bergman H, Soares-Weiser K. Anticholinergic medication for antipsychotic-induced tardive dyskinesia. Cochrane Database Syst Rev. 
2018;1(1):CD000204.

	5.	� Waln O, Jankovic J. An update on tardive dyskinesia: from phenomenology to treatment. Tremor Other Hyperkinet Mov (N Y). 
2013;3:tre-03-161-4138-1.

	6.	 Aquino CC, Lang AE. Tardive dyskinesia syndromes: current concepts. Parkinsonism Relat Disord. 2014;20(suppl 1):S113-S117.

	7.	 American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 5th ed. American Psychiatric Association; 2013.

	8.	 Savitt D, Jankovic J. Tardive syndromes. J Neurol Sci. 2018;389:35-42.	

	9.	 Tarsy D. Tardive dyskinesia. Curr Treat Options Neurol. 2000;2(3):205-214.

	10.	� Factor SA, Burkhard PR, Caroff S, et al. Recent developments in drug-induced movement disorders: a mixed picture. Lancet Neurol. 
2019;18(9):880-890.

	11.	� Caroff SN, Hurford I, Lybrand J, Campbell EC. Movement disorders induced by antipsychotic drugs: implications of the CATIE schizophrenia 
trial. Neurol Clin. 2011;29(1):127-148.

	12.	� Caroff SN, Miller DD, Dhopesh V, Campbell CE. Is there a rationale management strategy for tardive dyskinesia? Curr Psychiatry. 
2011;10(10):23-32.

13.	� Carbon M, Hsieh CH, Kane JM, Correll CU. Tardive dyskinesia prevalence in the period of second-generation antipsychotic use: a meta-
analysis. J Clin Psychiatry. 2017;78(3):e264-e278.

	14.	 Shin HW, Chung SJ. Drug-induced parkinsonism. J Clin Neurol. 2012;8(1):15-21.	

	15.	 Stahl SM. Neuronal traffic signals in tardive dyskinesia: not enough “stop” in the motor striatum. CNS Spectr. 2017;22(6):427-434.

	16.	 Surmeier DJ, Graybiel AM. A feud that wasn’t: acetylcholine evokes dopamine release in the striatum. Neuron. 2012;75(1):1-3.

	17.	� Ogino S, Meyamoto S, Miyake N, Yamaguchi N. Benefits and limits of anticholinergic use in schizophrenia: focusing on its effect on cognitive 
function. Psychiatry Clin Neurosci. 2014;68(1):37-49.

©2022 Neurocrine Biosciences, Inc. All Rights Reserved. 	 MED-MSL-TD-US-0239 v2 CP-TD-US-0689 v4 09/2022

Table 2. Overview of Antipsychotics and Anticholinergics

Antipsychotics Anticholinergics

•  �Increasing the antipsychotic dose for patients with TD might 
block the additional D2 receptors and might temporarily  
improve or mask symptoms5

•  �Decreasing the antipsychotic dose might temporarily  
worsen TD symptoms5

•  �Blocking more D2 receptors by increasing the antipsychotic 
dose might worsen drug-induced parkinsonism, because it 
is characterized by too little dopamine signaling15

•  �Symptoms of drug-induced parkinsonism may be improved 
with dose reduction or discontinuation of an antipsychotic1,10

•  �Dopamine normally suppresses the release of acetylcholine16

•  �When D2 receptors are blocked in drug-induced 
parkinsonism, acetylcholine might become overly active, 
which has been associated with motor symptoms16

   —  �Anticholinergics can block excess cholinergic pathways, 
restoring dopamine-acetylcholine balance and  
ameliorating drug-induced parkinsonism symptoms17

•  �Because dopamine signaling is thought to be increased in 
TD, anticholinergics could further exacerbate this imbalance, 
potentially worsening the symptoms of TD in some instances3,4
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