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Purpose: Antipsychotic drug treatment can potentially lead to adverse events such as 

extrapyramidal symptoms (EPSs). If these events persist, they lower patient quality of life. The 

purpose of this report is to present our experience with such a case, as an example to encourage 

further study.

Patients and methods: The patient was a 64-year-old male who had been diagnosed with 

schizophrenia that had been treated with oral antipsychotics for over 40 years. Due to lack of 

compliance, he was treated with the long-acting injectable antipsychotic, paliperidone palmitate, 

but developed persistent EPSs after 6 months. He was subsequently treated and monitored in 

our inpatient facility.

Results: Antipsychotic treatment was stopped. After 6 weeks, the patient’s psychosis had 

worsened, but his EPSs remained unchanged. Levodopa treatment was then started (up to 

400 mg/d), which improved his EPSs, so he was restarted on oral antipsychotic therapy (arip-

iprazole, 6–18 mg/d). His psychotic symptoms improved over 2 months. The improvements 

in both psychosis and EPSs remained stable. Dopamine transporter scans revealed moderate 

dopamine transporter loss in the striatum, and computed tomography revealed no sign of brain 

abnormalities, suggesting that the patient was susceptible to dopamine reductions.

Conclusion: Paliperidone palmitate can induce EPSs, even if injected only a few times. 

Although the characteristics of the drug are potential causes, the patient’s predisposition to 

dopamine perturbations can also influence the outcome. Therefore, adequate awareness is 

required before injection.
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Introduction
Schizophrenia, which is a chronic and severe mental disorder characterized by positive 

symptoms, negative symptoms, and progressive cognitive decline, is relatively common 

and is one of the top 25 leading causes of disability worldwide.1 Schizophrenia greatly 

influences a patient’s quality of life, social skills, and mortality, and creates a huge 

social and economic burden.2 Unfortunately, the prognosis and outcomes worsen with 

each relapse due to poor treatment adherence.3,4 In fact, a previous study revealed that 

approximately 50% of patients with schizophrenia do not fully comply with treatment.5 

To address this matter, the appropriate use of long-acting injectable (LAI) antipsychot-

ics, especially atypical antipsychotics, has the potential to increase treatment adherence 

because there is no need to take daily oral antipsychotics.6 Moreover, the higher and 

consistent bioavailability of LAI antipsychotics can reduce fluctuating serum drug 

levels and improve peak serum levels, resulting in the reduction in several adverse side 
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effects such as extrapyramidal symptoms (EPSs).7 However, 

LAI antipsychotics also have serious disadvantages because, 

side effects tend to persist once they appear, rendering their 

management very difficult.8 Paliperidone palmitate (PP), the 

LAI form of paliperidone, is widely used and approved due 

to its efficacy and safety.9

To the best of our knowledge, only one previous case 

study reported that PP induced EPSs for 5 months after a 

single injection.10 No studies to date, however, have reported 

the background of patients with schizophrenia in the case of 

PP-induced EPSs after 6 months. Consequently, this report 

also addresses the causes of EPSs by using several imaging 

techniques, namely magnetic resonance imaging (MRI) and 

dopamine transporter (DaT) scans, in the case of PP-induced 

EPSs in a patient with schizophrenia.

Case presentation
Patient A was a 64-year-old man who began experiencing 

delusions of persecution and auditory hallucinations at the 

age of 22 years. When he was 23 years old, he visited a 

local clinic and was diagnosed with schizophrenia. He was 

prescribed several antipsychotics, including haloperidol, 

risperidone (6 mg/d), olanzapine (20 mg/d), and aripiprazole 

(24 mg/d); the drugs were administered nonconcurrently. 

Although he was continuously prescribed each antipsychotic, 

he did not consistently adhere to treatment due to delusions of 

being poisoned. However, he had no complaint about EPSs 

at this point. He was repeatedly hospitalized and discharged 

from a local psychiatric hospital because his symptoms had 

exhibited cyclical remissions and relapses. When he was 

64 years old, due to poor adherence and relapse of psychotic 

symptoms, he was started on PP injections at a dose of 

150 mg. Then, he received a second 100 mg dose 1 week 

later, followed by 100 mg monthly injections.

After the initiation of injection, his psychotic symptoms, 

such as delusion of persecution and auditory hallucinations, 

gradually improved. However, after 6 months of consecutive 

PP injections, severe EPSs appeared and he began to experi-

ence difficulty walking and speaking fluently. Because these 

severe EPSs did not improve upon cessation of PP injections, 

he was admitted to our psychiatric hospital. His psychological 

symptoms were assessed using the Japanese version of the 

Positive And Negative Syndrome Scale (PANSS). Higher 

PANSS scores indicate more severe psychotic symptoms. 

We also used the Drug-Induced Extrapyramidal Symptoms 

Scale (DIEPSS), which was developed to measure drug-

induced movement disorders.11,12 We used the total scores on 

the DIEPSS for analysis. The interrater reliability, test–retest 

reliability, and concurrent validity with other EPS rating 

scales have been excellent.11,12

There were neither previous reports of premorbid symp-

toms, nor a family history of psychosis or other mental 

disorders. Computed tomography revealed no signs of brain 

abnormalities. He exhibited hand tremors, lead-pipe rigidity, 

gait instability, sialorrhea, and oral dyskinesia, in addition 

to his severe hallucinatory delusions (PANSS score of 125, 

DIEPSS score of 22). Despite receiving no antipsychotics 

over the 6 weeks after admission, we observed no improve-

ment in his EPSs (DIEPSS score of 21) and no improvement 

in his psychotic symptoms (PANSS score of 138). Therefore, 

we started levodopa at a dose that increased to 400 mg/d. 

After 1 month, the EPSs gradually improved (DIEPSS 

score of 13), so aripiprazole was started at 6 mg/d, and then 

increased to 18 mg/d, while actively monitoring EPSs for 

signs of deterioration. His psychotic symptoms gradually 

improved and EPSs did not worsen after 2 months (PANSS 

score of 88, DIEPSS score of 5). Finally, neither his EPSs nor 

symptoms had deteriorated over the following 6 months. His 

prognosis is demonstrated in Figure 1. Importantly, he had no 

the other side effects including liver/renal dysfunction.

Interestingly, he showed moderate DaT loss in the stria-

tum, as assessed by DaT scan, and atrophy of the dorsal brain 

stem, as assessed by MRI. These findings suggest that he was 

at least vulnerable to dopamine reductions, although he might 

not fulfill the diagnostic criteria of Parkinson’s disease.

Discussion
To the best of our knowledge, only a single case study has 

reported that PP induced 5-month persistent EPSs after a 

single injection.10 Oral paliperidone extended-release is 

generally an effective and well-tolerated therapy13 and one of 

the first-line drugs to treat patients with schizophrenia. The 

incidence rates of EPSs, except for hyperkinesia, were found 

to be lower with PP than with oral paliperidone.14 However, 

the interesting finding in our case report was that PP induced 

6-month persistent EPSs after several PP injections.

Previous positron emission tomography data combined 

with mean plasma concentration determinations have indi-

cated that optimal clinical response occurs when 65%–80% 

of striatal dopamine-2 (D2) receptors are occupied.15,16 

However, the risk of EPSs increases notably at D2 occupancy 

levels above 80%.15,16 In a previous report, the dose-adjusted 

median serum concentrations of paliperidone varied consid-

erably for each patient.17 In addition, the serum concentration 

may continue to increase long after 6 months.17 Therefore, in 

our case, it took approximately 6 months to reach a steady 
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state, and severe EPSs might appear as the occupation rate 

of the D2 receptor in the striatum exceeded 80%.

Moreover, in our case, EPSs persisted for more than 

6 months since the last injection, although the serum con-

centration of paliperidone was expected to gradually subside. 

PP is an insoluble ester of paliperidone and dissolves very 

slowly in the interstitial fluids at the site of injection; pali-

peridone enters the systemic circulation over an extended 

period of time (125–245 days).18 In addition, the serum 

half-life is relatively long, roughly 25–49 days.9 In the case 

of such extended-release medications, it is necessary to 

consider that they can persist in the body for approximately 

4–5 times longer than their half-life, even after discontinu-

ation. Therefore, considering previously reported data and 

our case report collectively, paliperidone could remain in 

the body after cessation of treatment, and this could cause 

persistent EPSs.

In this case, a DaT scan revealed moderate DaT loss in the 

striatum, in addition to which MRI revealed atrophy of the 

dorsal brain stem. This suggested that the patient was vulner-

able to EPS development with antipsychotic drug use. When 

we examined his medical history in detail at a later time, we 

found, for the first time, that he had periodically complained 

of spontaneous EPSs 4 years ago. Importantly, although he 

has been prescribed many types of antipsychotic, he has not 

experienced EPSs. Therefore, age might be one of the obvi-

ous risk factors for EPSs,19 since dopamine concentrations 

decrease and nigral cells degenerate with age.20 These findings 

suggest that his predisposed vulnerability to antipsychotic 

drug use might be one of the causes of the persistent EPSs.

There are several methods for management of 

antipsychotic-induced EPSs, including stopping the antip-

sychotics in use, switching to other antipsychotics, and 

initiation of antiparkinson medication. Among antiparkinson 

medications, levodopa is an effective drug for management 

of antipsychotic-induced EPSs.21 In our case, EPSs did not 

improve until after levodopa treatment was initiated. This 

supports the efficacy of levodopa against antipsychotic-

induced EPSs.

As the present report involves only one case, the major 

limitation of our study is the small sample size. Also, we have 

not been able to confirm the patient’s medication adherence. 

Future studies should continue to assess the use of PP in 

patients with schizophrenia in controlled samples including 

younger participants.

Conclusion
This case suggests that PP can cause EPSs in patients with 

schizophrenia, even if they are injected with PP only a few 

times. Further studies with larger sample sizes are needed to 

clarify this causal relationship. In order to avoid the occur-

rence of unexpected EPSs, it is necessary to sufficiently 

investigate the medical history and the physical and neuro-

logical symptoms of individual patients before administration 

Figure 1 Course of the paNss and DIepss.
Abbreviations: DIepss, Drug-Induced extrapyramidal symptoms scale; paNss, positive and Negative syndrome scale; pp, paliperidone palmitate.
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of LAI antipsychotics. The evaluation of the vulnerability to 

antipsychotic drugs is especially important. We should also 

be aware of the possibility that unexpected EPSs may occur 

after several injections of LAI antipsychotics.
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