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SUMMARY

The rising number of child and adolescent psychiatry referrals, along with the growing use of medications for mental
health problems, has led to an increased incidence of drug-induced parkinsonism (DIP). This report aims to document
a patient with DIP, which is rarely seen in child and adolescent psychiatry clinical practice, and to present the successful
treatment of this patient with amantadine. Amantadine represents an evidence-based pharmacologic option for treat-

ing drug-induced parkinsonism.
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INTRODUCTION

Recent evidence indicates a substantial increase in
the use of both antipsychotic and antidepressant
medications among children and adolescents,
reflecting trends toward more frequent initiation
and longer-term treatment (1, 2). This growing use
of psychotropic medications, particularly antipsy-
chotics, has been accompanied by a noticeable
increase in the incidence of drug-induced parkin-
sonism (DIP) (3). Despite its clinical significance,
DIP remains under-recognized in youth, highligh-
ting the need for heightened vigilance in monitor-
ing extrapyramidal side effects in this vulnerable
group (3). To better understand the clinical impli-
cations of DIP, it is essential to first define its core
features and distinguish it from other movement
disorders.

Parkinsonism is a clinical syndrome characterized
by bradykinesia, rigidity, resting tremor, and postu-
ral instability (4). It is broadly classified into degen-
erative and secondary forms based on etiology (4).
Among children, DIP represents the most common
DOI: 10.5505/kpd.2025.33576

cause of secondary parkinsonism and is typically
associated with antipsychotic use, though other
medications such as calcium channel blockers,
antiemetics, and valproic acid may also be implica-
ted (5). According to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-
5), DIP is defined by the emergence of resting
tremor, muscular rigidity, akinesia, or bradykinesia
within weeks of initiating or increasing the dosage
of a causative medication (6). In the clinical assess-
ment of DIP, it is essential to differentiate it from
other antipsychotic-related movement disorders
such as tardive dyskinesia, acute dystonic reactions,
akathisia, and neuroleptic malignant syndrome
(NMS) (7). Early recognition and appropriate
management rely on a high index of suspicion and
comprehensive knowledge of the diverse range of
medications capable of inducing parkinsonism.

Most studies on DIP have focused on adult popula-
tions, resulting in a limited understanding of its
prevalence, risk factors, and management in child-
ren and adolescents (3). The distinct clinical char-
acteristics and psychotropic medication use pat-
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terns in pediatric patients reduce the applicability
of adult-based findings. Recent data by Jeon et al.
(2023) addressed this knowledge gap, reporting
that the annual prevalence of DIP in children and
adolescents increased approximately tenfold
between 2010 and 2017 (3). This rise was largely
driven by increased prescriptions of atypical
antipsychotics, particularly risperidone and ari-
piprazole (3). These findings underscore the need
for age-specific research, cautious prescribing prac-
tices, and vigilant monitoring for DIP in young
patients (8).

This report aims to present a rare case of DIP in an
adolescent experiencing her first manic episode,
highlighting the diagnostic challenges and thera-
peutic considerations associated with this condi-
tion. By documenting the successful management
of DIP with amantadine and detailing the clinical
decision-making process, this case underscores the
importance of early recognition and tailored inter-
vention in pediatric neuropsychiatric practice.

CASE

Initial Psychiatric Presentation and Treatment

A 15-year-old female patient was referred to our
hospital's pediatric emergency department with
symptoms of aggression, insomnia, and increased
activity over the past few days. She had no prior
psychiatric or medical history, but her family histo-
ry was notable for schizophrenia in her older broth-
er. There was no history of substance or alcohol
use. Approximately one week before symptom
onset, she received a 3-day course of azithromycin
for an upper respiratory infection. Following this,
she presented to an emergency service with insom-
nia, agitation, aggression, and pressured speech.
She was diagnosed with a bipolar manic episode
with psychotic features and was administered two
injections of haloperidol (5 mg) and biperiden (5
mg), along with oral olanzapine 5 mg twice daily.
Due to the persistence of psychiatric symptoms and
concerns about possible organic causes, she was
referred to our hospital for further evaluation.
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Onset of Extrapyramidal Symptoms

Upon admission, she was uncooperative, disorien-
ted, and exhibited elevated mood, religious delu-
sions, rapid speech, and psychomotor agitation.
Haloperidol 5 mg/day IM, biperiden 5 mg/day IM,
and olanzapine 5 mg twice daily were continued.
Extensive investigations, including autoimmune
and rheumatological panels (e.g., anti-NMDA,
ANA, anti-dsDNA, ANCA), cerebrospinal fluid
analysis, EEG, and cranial imaging were per-
formed, all yielding normal results.

Despite treatment, her agitation worsened.
Zuclopenthixol acuphase (50 mg IM) and
zuclopenthixol decanoate depot (200 mg) were
administered alongside biperiden (2 mg twice
daily). During hospitalization, she developed
extrapyramidal symptoms including akathisia,
echolalia, negativism, severe bradykinesia, sialor-
rhea, and postural instability. Due to the progres-
sion of dystonia affecting her jaw, which led to dif-
ficulties in speech and swallowing, a nasogastric
tube was inserted for nutritional support. In addi-
tion, midazolam infusion (0.2 mg/kg/h) was initia-
ted to manage severe dystonic reactions and pro-
vide sedation. Her bradykinesia was profound and
she exhibited marked facial hypomimia. Muscle
rigidity was significant, and she demonstrated con-
siderable difficulty with voluntary movements,
including ambulation and oromotor control.
Treatment was switched to lorazepam 2.5 mg twice
daily and biperiden 2 mg daily due to suspected
catatonia.

Diagnostic Evaluation and Differential Diagnosis

The patient’s complex clinical picture necessitated
consideration of several differential diagnoses,
including catatonia, NMS, and autoimmune
encephalitis.

The patient began to exhibit disorganized behavior
and insomnia, accompanied by bradykinesia,
bradymimia, muscular rigidity, distal tremors, pos-
tural instability, and an inability to ambulate with-
out assistance. As there was no observable clinical
improvement with lorazepam treatment, it was dis-
continued, and the patient was subsequently trans-
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ferred to the pediatric neurology ward. Given the
lack of response to lorazepam and the absence of
hallmark catatonic features such as catalepsy and
waxy flexibility, catatonia was considered unlikely.
Due to the emergence of dysphagia secondary to
jaw dystonia, nasogastric feeding was initiated.
Neurological examination revealed marked rigidi-
ty, cogwheel phenomenon, and tremors in the
upper extremities, along with difficulty in voluntary
eye opening and oromandibular movement. Given
the deterioration in speech and swallowing func-
tions attributable to dystonia, a continuous infusion
of midazolam was commenced at a dose of 0.2
mg/kg/hr, and biperiden was added to the treat-
ment regimen at a dosage of 2.5 mg three times
daily.

The patient, sedated with a continuous midazolam
infusion, continued to exhibit disorganized behav-
ior throughout hospitalization. She responded to
questions with inappropriate, single-word utter-
ances, frequently incorporating offensive language,
and her speech was characterized by echolalia.
Although muscle strength was reduced, she was
able to stand with support. Follow-up laboratory
tests revealed elevated creatine kinase (CK) le-
vels—707 U/L, 964 U/L, and 784 U/L, respective-
ly—peaking at 964 U/L before beginning to
decline. Due to concerns regarding malignant
hyperthermia, bromocriptine was initiated at a
dose of 2.5 mg twice daily. However, as clinical
improvement was not observed, bromocriptine was
discontinued. Since no significant benefit was
achieved with midazolam either, it was subsequent-
ly stopped. Oral clonazepam drops (2.5 mg/mL, 5
drops three times daily) and propranolol 40 mg
twice daily were then initiated to manage the
patient’s dystonia and tremor. During continued
follow-up, CK levels declined to 404 U/L and sub-
sequently returned to within normal limits. The
normalization of CK levels, stable body tempera-
ture (36.5-37.0°C), and normal arterial blood gas
results were reassuring. Moreover, there were no
clinical or laboratory findings typically associated
with malignant hyperthermia, such as tachypnea,
hypercapnia, acid-base imbalance, rhabdomyolysis,
myoglobinuria, renal dysfunction, hyperkalemia, or
cardiac arrhythmias. Therefore, the likelihood of
malignant hyperthermia was considered low.
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Autoimmune encephalitis was also evaluated
because of the acute onset of psychiatric symptoms.
Nevertheless, negative cerebrospinal fluid autoim-
mune panels and imaging results excluded this pos-
sibility.

Final Diagnosis

As part of the follow-up evaluation, the patient
continued to exhibit severe rigidity, bradykinesia,
and resting tremor. Based on the clinical presenta-
tion, a preliminary diagnosis of DIP was consi-
dered, and treatment with amantadine was initia-
ted at a dose of 25 mg twice daily. In addition, the
patient continued to receive clonazepam oral drops
(2.5 mg/mL; 5 drops three times daily) and propra-
nolol 40 mg twice daily as part of her ongoing treat-
ment regimen. Over time, the amantadine dose was
gradually titrated to 100 mg/day, resulting in a sig-
nificant reduction in rigidity and tremor, with
noticeable improvement occurring within approxi-
mately five days of treatment initiation. As clinical
improvement progressed, nasogastric feeding was
discontinued and oral intake was re-established.
Upon further psychiatric evaluation, the patient,
who was found to be in partial remission from
manic symptoms, was started on lithium at a dose
of 300 mg once daily. Both extrapyramidal and
affective symptoms showed gradual improvement.

Parkinsonian symptoms emerged shortly after the
initiation of antipsychotic treatment for a manic
episode. Additionally, there was no personal or
family history suggestive of idiopathic Parkinson’s
disease. These findings further supported the diag-
nosis of DIP. By the fourth week of hospitalization,
her neurological symptoms had resolved, and she
was deemed clinically stable for discharge.

Treatment and Outcome

At the time of discharge, the patient's mental status
examination revealed orientation to person, place,
and time. Attention was impaired, and she exhibi-
ted minimal psychomotor agitation along with mild
rigidity, consistent with residual extrapyramidal
side effects. Her mood was slightly elevated with
mood-congruent affect, and both insight and judg-
ment were moderately impaired. She was dis-
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Table 1. Timeline of Case Report

Step (with Day) Description

Initial Presentation and Diagnosis (Day 1)

Acute onset of mania with psychotic features; treated with

haloperidol and olanzapine.

Referral to Tertiary Hospital (Day 3)
etiology.

Transferred due to persistent agitation and suspected organic

Inpatient Evaluation (Day 5)

Continued psychotic symptoms; extensive workup (EEG, MRI,

CSF, autoimmune panel) was normal.

Onset of Extrapyramidal Symptoms (Day 7)

Developed dystonia, bradykinesia, sialorrhea, and swallowing

difficulties; midazolam infusion and NG tube initiated.

Differential Diagnosis

Catatonia, NMS, and autoimmune encephalitis considered but

ruled out; lorazepam and bromocriptine were ineffective.

Diagnosis of Drug-Induced Parkinsonism (Day

Amantadine started; clonazepam and propranolol added;

21-) marked motor improvement followed.

Discharge and Early Follow-Up (Week 4)

Discharged with mild residual symptoms; maintained on

lithium and antiparkinsonian medications.

Long-Term Outcome (Month 2[12)

Full resolution of parkinsonian symptoms by week 6; one-year

remission with good functional recovery.

EEG: Electroencephalography; MRI: Magnetic Resonance Imaging; CSF: Cerebrospinal Fluid; NMS: Neuroleptic Malignant

Syndrome

charged on a treatment regimen consisting of lithi-
um 300 mg once daily, amantadine 50 mg twice
daily, clonazepam oral drops (2.5 mg/mL) three
times daily, and propranolol 40 mg twice daily. She
was subsequently followed at regular intervals in
the outpatient clinic.

At the one-month follow-up, her mobility had
returned to normal, and parkinsonian symptoms
had completely resolved. Subsequently, amanta-
dine and propranolol were gradually tapered and
discontinued by the sixth week of treatment.
Clonazepam was also discontinued, and the lithium
dose was adjusted to 300 mg twice daily. During the
follow-up period, melatonin 3 mg was temporarily
added to address sleep difficulties. The patient has
continued outpatient treatment with lithium 300
mg twice daily for the maintenance of bipolar dis-
order. At the one-year follow-up, she remained in
remission with favorable social and academic func-
tioning (Table 1).

DISCUSSION

This case report describes a rare presentation of
DIP in an adolescent during treatment for a first
manic episode of bipolar disorder. DIP risk is influ-
enced by factors such as drug type, dosage, patient
age, and sex, with a higher susceptibility reported in
females (9). To the best of our knowledge, this is
the first reported case of DIP in the pediatric po-
pulation in our country. In our case, parkinsonian
symptoms developed gradually after the initiation
of antipsychotic medication and became prominent
within approximately one week. Given the sub-
acute progression, the differential diagnosis inclu-
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ded primary movement disorders,
encephalitis/encephalopathy, catatonia, and NMS.

In a clinical study involving 97 patients, DIP was
reported as the most frequently observed move-
ment disorder associated with dopamine receptor-
blocking agents (10). This finding underscores the
need for early recognition, as DIP not only repre-
sents a common complication of antipsychotic ther-
apy but can also mimic or coexist with other serious
neurological conditions, potentially delaying
appropriate management. Movement disorders
associated with the use of antipsychotic medica-
tions include tardive dyskinesia, acute dystonic
reactions, akathisia and DIP (7). Unlike tardive
dyskinesia, DIP occurs earlier in the course of
antipsychotic treatment, with approximately 50—
75% of cases appearing within the first month and
90% within the first three months (7). Akathisia
may occur either with or without DIP. Reducing
the antipsychotic dose can improve both condi-
tions, but anticholinergics are ineffective in treating
akathisia (11). In our case, beta-blockers were used
to address the akathisia accompanying DIP, and a
beneficial response was observed. When rigidity
and altered consciousness occur after antipsychotic
drug use, NMS must also be considered. According
to recent expert guidance, NMS is characterized by
hyperthermia, altered mental status, muscle rigidi-
ty, and autonomic instability, supported by labora-
tory findings such as leukocytosis and elevated cre-
atine kinase (12). In our patient, severe bradykine-
sia and bradyphrenia were accompanied by rigidity
but without fever or autonomic dysfunction, and
laboratory evaluation revealed no leukocytosis or
metabolic acidosis. These findings argued strongly
against NMS. Similarly, catatonia was considered
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because of the patient’s psychomotor slowing and
rigidity; however, the absence of catalepsy or waxy
flexibility—core features in DSM-5 diagnostic cri-
teria—made catatonia unlikely (6). The lack of
response to benzodiazepines at standard therapeu-
tic doses further reduced the likelihood of this
diagnosis (13). Encephalitis and encephalopathy
were also evaluated. The absence of abnormal find-
ings in brain MRI, cerebrospinal fluid analysis, and
autoimmune panels effectively excluded these pos-
sibilities (14).

Due to the patient’s increased rigidity, bradykine-
sia, and a marked degree of bradymimia, a diagno-
sis of DIP was considered, and treatment with
amantadine was initiated. Although amantadine is
Food and Drug Administration (FDA) approved
for adults with DIP, its pediatric use is off-label
(15). Nevertheless, pharmacological evidence sup-
ports its dopaminergic action—particularly
through indirect dopamine release and receptor
stimulation (16), and limited pediatric data suggest
acceptable tolerability and functional improvement
in neurologic conditions (17). Following treatment,
our patient experienced rapid improvement, partic-
ularly in motor function, which allowed for the
introduction of lithium amid partial remission of
affective symptoms. In mild to moderate cases of
DIP, discontinuation of the causative drug alone is
often sufficient to achieve symptom resolution;
however, in this case, the severity of parkinsonian
features warranted initiating amantadine as
adjunctive therapy (18). The rapid response
observed may have been facilitated by the absence
of comorbid medical conditions and a negative
family history of Parkinson’s disease—factors that
could be favorable for recovery—though this
remains speculative given the paucity of pediatric
data. A similar outcome was reported in a previous
pediatric case, where amantadine treatment led to
marked clinical improvement within 72 hours (19).

In managing DIP, the causative drug should be dis-
continued whenever possible, with subsequent cli-
nical monitoring (18). If discontinuation is not fea-
sible, dose reduction and, if needed, substitution
with an alternative agent is recommended (18).
Additional pharmacologic options include a le-
vodopa-benserazide combination, anticholinergic
agents, and amantadine in appropriate candidates
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(18,20,21). Symptom resolution generally occurs
within weeks to months after discontinuation of the
causative drug, but the course can vary from days to
years, and symptoms may persist or progress in up
to 50% of patients, with approximately 10% expe-
riencing permanent deficits (5). As in our patient,
cases with symptom resolution are classified as
“pure DIP,” whereas those without symptom
improvement are referred to as “toxic DIP” (22).
Persistence or recurrence of parkinsonian symp-
toms—whether through gradual progression or
reappearance after a complete remission—may
point to an underlying, previously unrecognized
idiopathic Parkinson’s disease or another neurode-
generative parkinsonian syndrome triggered by
drug exposure (22). Conversely, non-progressive
persistent symptoms may indicate irreversible
injury to the nigrostriatal dopaminergic pathway
due to toxic pharmacologic effects, as was the case
in our patient (22).

In conclusion, this case highlights the importance
of considering DIP in adolescents with acute or
subacute movement disorders during antipsychotic
treatment. The rapid clinical improvement
observed suggests that early recognition and timely
intervention can reduce unnecessary investigations
and prevent functional impairment. While amanta-
dine has a long-standing role in Parkinson’s di-
sease, robust evidence for its use in DIP—particu-
larly in pediatric cases—remains scarce, warranting
cautious patient selection and close monitoring
(16). Based on this case, clinicians should be cau-
tious when initiating high-dose antipsychotics in
first-time users and, whenever feasible, consider
starting with oral regimens unless rapid symptom
control necessitates parenteral administration.

The findings should be interpreted in light of key
limitations, including the inherent constraints of a
single case report, the inability to establish causali-
ty, the absence of standardized long-term follow-
up, the lack of objective severity assessment using
validated parkinsonism rating scales, and the omis-
sion of neuroimaging—which some studies recom-
mend as part of the diagnostic work-up (22).
Future research could include the use of structured
movement disorder rating scales to systematically
screen patients receiving antipsychotics—particu-
larly those on long-term treatment—for early
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detection of extrapyramidal symptoms.
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