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Abstract
BACKGROUND
Tardive sensory syndrome (TSS) is a subtype of tardive syndrome (TS), and its etiology is still uncertain. Lurasidone is an atypical antipsychotic that has high affinity for dopamine D2- and serotonergic 5HT2A- and 5-HT7-receptors.

CASE SUMMARY
A 52-year-old woman, previously diagnosed with schizophrenia, and with no history of movement disorders and no sensory paresthesia, had taken lurasidone, initiate dose 40 mg daily then up titration to 120 mg daily, since March 2021, and developed mandibular sensory (pain) paresthesia after 3 mo of administration. After switching from lurasidone to quetiapine, she reported obvious improvement in her mandibular pain.

CONCLUSION
It is noteworthy that TSS is a rare subtype of TS, and lurasidone, an atypical antipsychotic, usually has a lower risk of causing TS. In light of the temporal relationship, it is therefore concluded that use of lurasidone might have caused TSS in this patient. We reported this rare case as a reminder that clinicians should adopt a cautious approach when prescribing atypical antipsychotics, so as to prevent TS.
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[bookmark: OLE_LINK39]Core Tip: Tardive sensory syndrome is a subtype of tardive syndrome (TS), and its etiology is still uncertain. Lurasidone is an atypical antipsychotic that has high affinity for dopamine D2- and serotonergic 5HT2A- and 5-HT7-receptors. We reported a 52-year-old woman with schizophrenia developed mandibular sensory (pain) paresthesia after 3 mo of administration of lurasidone. This case report reminds clinicians should adopt a cautious approach when prescribing atypical antipsychotics, so as to prevent TS.

INTRODUCTION
Tardive syndrome (TS) is an iatrogenic condition resulting from exposure to chronic dopamine receptor blocking agents (DRBA), and is a more expansive phenomenological spectrum that encompasses tardive dyskinesia (TD), tardive dystonia, tardive akathisia, tardive sensory syndrome (TSS), tardive parkinsonism, and tardive tics[1]. TS is a distressing adverse effect of medication that might impair patients’ quality of life and even increase the risk of suicide[2]. Lurasidone is an atypical antipsychotic that exerts its effects through high affinity for dopamine D2- and serotonergic 5HT2A- and 5-HT7-receptors[3]. To our knowledge, there is no report of TSS as a side effect of lurasidone in the literature. Here, we describe a patient with schizophrenia who had been treated with lurasidone for 3 mo, and later developed TSS.

CASE PRESENTATION
Chief complaints
A 52-year-old female developed mandibular sensory paresthesia and pain after 3 mo of lurasidone administration, without orofacial dyskinesia, hands tremor, limbs rigidity, bradykinesia, axial dystonia, retrocollis, torticollis, or blepharospasm.

History of present illness
A 52-year-old female had been diagnosed with schizophrenia since April 2001, and was treated with various antipsychotics, including risperidone 1 mg/d, amisulpride 200 mg/d, quetiapine 200 mg/d, ziprasidone 40 mg/d, and clozapine 125 mg/d, with a duration of a few months, respectively. The most long duration of main regimen was olanzapine 10-25 mg daily (June 2013-March 2021), which was fully effective, but was discontinued due to the adverse side effect of weight gain. Consequently, the main regimen was shifted to lurasidone, initiate dose 40 mg/d then up titration to 120 mg/d since March 2021. However, she developed mandibular sensory paresthesia and pain after 3 mo of lurasidone administration, without orofacial dyskinesia, hands tremor, limbs rigidity, bradykinesia, axial dystonia, retrocollis, torticollis, or blepharospasm.

History of past illness
A 52-year-old female with no history of medical disease, movement disorders or sensory paresthesia had been diagnosed with schizophrenia since April 2001.

Personal and family history
The patient had no developmental delay, and had elementary school education level with poor academic performance. She had introverted personality as premorbid personality and poor interpersonal relationship. She could keep her occupational function as a cleaner since young adult until now. She got married at her 20’s and divorced at her 32’ while she was diagnosed of schizophrenia. The patient denied psychiatric family history.

Physical examination
We also consulted a dentist to rule out oral infection or other lesions. Both the aforementioned laboratory tests and dental consultation showed negative findings. Due to the defining features, TSS was suspected[4]. Severity was evaluated on the basis of an Extrapyramidal Symptom Rating Scale (ESRS) score of 18 points[5] before we changed antipsychotics to quetiapine monotherapy.

Laboratory examinations
[bookmark: _Hlk124839713]A series of laboratory tests including complete blood count, liver function, renal function, diabetes mellitus lipid profile, copper, ceruloplasmin, thyroid function, rheumatoid factor, antinuclear antibody, immunoglobulin (Ig)A, IgG, anti-2 glycoprotein 1Ab, anticardiolipin Ab IgG, anticardiolipin Ab IgM. Anti-ENA, a venereal disease research laboratory test, HBs antigen, hepatitis C virus antibody, cryoglobulin identification, a homocysteine test and brain computed tomography (CT), were performed to rule out a secondary organic etiology. We also consulted a dentist to rule out oral infection or other lesion. The aforementioned laboratory tests and dental consultation both showed negative findings.

Imaging examinations
The brain CT image and report are demonstrated in Figure 1. Technique of examination: Axial brain CT with 5 mm section from vertex to skull base without contrast enhancement; normal ventricular size; normal appearance of cerebral fissures, cisterns & sulci; no evidence of intracranial hemorrhage; no midline deviation; no abnormal parenchymal attenuation change; no definite bony fracture; well pneumatization of bilateral mastoid cells; unremarkable of paranasal sinus; symmetrical and smooth contours of nasopharynx; and left frontal scalp swelling. There is no evidence of intracranial hemorrhage.

FINAL DIAGNOSIS
Due to the defining features, TSS was suspected[4] (see video).

TREATMENT
After lurasidone was switched to quetiapine 300 mg/d, the aforementioned sensory discomfort was significantly ameliorated, and remission was achieved.

OUTCOME AND FOLLOW-UP
After 1 mo, the ESRS scores improved by 65% (from 18 to 6); at the outpatient clinic follow-up, the visual analog scale scores for pain measurement decreased to 0/10 after 6 mo in remission.

DISCUSSION
TSS, manifested with unpleasant, burning or pain sensation in the oral or genital regions, is a chronic and specific type of TS. However, the pathophysiology of TSS remains uncertain[6]. D2 hypersensitivity alone seems to be insufficient to account for TS, or TSS. One theory has been proposed to elucidate the pathophysiology of TS; some atypical agents (clozapine and quetiapine in particular) have a relatively low affinity for D2 receptors that loosely bind to postsynaptic D2 receptors in the striatum then dissociate quickly, but some DRBAs act as binding tightly and have long-lasting effects on the receptors[7], which may explain why remission of TS is achieved after cross-shifting of lurasidone to quetiapine, as in our case. Another explanation for TS is that TS is attributed to defective adaptation of 5-HT2A, vesicular monoamine transporter type 2 levels, metabotropic and N-methyl-D-aspartatic acid receptors in the striatum, that as demonstrated in effect of antipsychotic drugs on nonhuman primates[7]. In addition, both pro- and antinociceptive effects of 5-HT2A receptor activation likely appear in other studies, but converging evidence underscores that peripheral 5 HT-2A receptors have an excitatory role in acute, sub-chronic and chronic pain transmission[8,9].
That then is another reasonable explanation why the remission of TS was achieved after cross-shifting of lurasidone to quetiapine in this case. A similar explanation may have been offered in a previous report of TSS related to trazodone which is a potent serotonin 5-HT2A and 5-HT2C receptors antagonist and a weak serotonin reuptake inhibitor that results in more dopamine release[10]. An alternative hypothesis, supported by human and animal neuropathological studies, indicates that TS is a neurodegenerative disorder involved in striatal interneurons damaged by oxidative stress. This theory assumes that dopaminergic receptor blockade may lead to elevated turnover rates of dopamine and free radical produced by monoamine oxidase[6]. Eleven cases of TSS associated with antipsychotic drugs have been reported, and each case suffered from profound pain distress that required treatment[11]. This symptomatic syndrome is chronic and affects predominantly older women, according to unmodifiable patient-related and disease-related risk factors for TD[12]. In general, for mild to moderate TS, it is recommended to reduce the dose of neuroleptics, switch to atypical medications, or discontinue antipsychotic treatment altogether in the hope of promoting remission[13]. Lurasidone, classified as a second-generation antipsychotic, has few adverse side effects pharmacologically related to TS. To date, a 4-patient study has indicated lurasidone as a potential cause of tardive dystonia and tardive akathisia[14]. That the TSS seen in our case was related to lurasidone can be indicated by the temporal relationship. Even though this temporal relationship suggests that our patient’s TSS was mainly related to the use of lurasidone, we could not rule out the effects of the previous use of other antipsychotics[13].

CONCLUSION
To our knowledge, this might be the first report to indicate that TSS occurred during lurasidone treatment. It is important that clinicians should adopt a cautious approach when prescribing atypical antipsychotics to prevent the development of TS, although these medications have a lower risk of causing TS.
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Figure Legends
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[bookmark: OLE_LINK41]Figure 1 Axial cranial computed tomography without contrast enhancement. A: No lesion within maxillary sinus, pons, and cerebellum; B: No lesion within bilateral basal ganglia; C: No infection sign, such as brain abscesses.
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