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Delusional parasitosis as premotor symptom of parkinson’s disease: A case report
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Abstract
BACKGROUND
Delusional parasitosis is characterized by a false belief of being infested with parasites, insects, or worms. This illness is observed in patients with Parkinson’s disease and is usually related to dopaminergic treatment. To our knowledge, no cases of delusional parasitosis have been reported as a premotor symptom or non-motor symptom of Parkinson’s disease.

CASE SUMMARY
A 75-year-old woman presented with a complaint of itching that she ascribed to the presence of insects in her skin, and she had erythematous plaques on her trunk, arms, buttocks, and face. These symptoms started two months before the visit to the hospital. She took medication, including antipsychotics, with a diagnosis of delusional parasitosis, and the delusion improved after three months. A year later, antipsychotics were discontinued, and anxiety and depression were controlled with medication. However, she complained of bradykinesia, masked face, hand tremor, and mild rigidity, and we performed fluorinated N-3-fluoropropyl-2β-carbomethoxy-3β-(4-iodophenyl) nortropane positron emission tomography (PET), which showed mildly decreased DAT binding in the right anterior putamen and caudate nucleus. Parkinson’s disease was diagnosed on the basis of PET and clinical symptoms. 

CONCLUSION
In conclusion, delusional parasitosis can be considered a non-motor sign of Parkinson’s disease along with depression, anxiety, and constipation.
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Core Tip: Cases of delusional parasitosis during medication, such as dopamine agonists, in Parkinson’s disease have been reported. However, this case report shows that delusional parasitosis occurred before the diagnosis of Parkinson’s disease. In addition, unlike in other treatments for delusional disorders, the patient’s delusions improved quickly. After delusional parasitosis improved, the motor symptoms of Parkinson’s disease were observed, and Parkinson’s disease was diagnosed. The sudden onset of delusional parasitosis in elderly without a psychiatric history could be associated with the premotor or non-motor symptoms of Parkinson’s disease. Therefore, an evaluation of Parkinson’s disease should be considered for elderly with delusional parasitosis.


INTRODUCTION
Delusional parasitosis is characterized by a false belief that one is infested by parasites, insects, worms, bacteria, or other living organisms despite the absence of medical evidence[1]. Patients with delusional parasitosis report tactile hallucinations or paresthesia and often have skin damage from their attempts to remove the parasites. This illness can be classified into primary and secondary forms: the former cannot be explained by other psychiatric or organic diseases, whereas the latter can occur in other psychiatric disorders and medical illnesses, as well as in substance abuse disorders and medication side effects[2]. The treatment of delusional parasitosis is a therapeutic challenge because many patients refuse psychiatric treatment owing to the belief that parasitic infestation is unshakable and not a psychiatric condition. 
Patients with Parkinson’s disease present with motor and non-motor symptoms, including cognitive decline, insomnia, depressive mood, anxiety, hallucinations, and delusions[3]. Psychotic symptoms are usually related to dopaminergic treatment, and secondary delusional parasitosis can be observed but very rarely. Few cases of delusional parasitosis associated with antiparkinsonian treatment have been reported, and the time of onset in these cases was different (less than 1 wk to 12 mo after medication). This suggests that the onset of delusional parasitosis is not related to the duration of treatment[4]. To date, no case of delusional parasitosis has been reported as a premotor symptom or non-motor symptom in Parkinson’s disease.

CASE PRESENTATION
Chief complaints
A 75-year-old woman was referred from the dermatology department to the psychiatric department with a complaint of itching due to the presence of insects in the skin. She also presented with erythematous plaques on the trunk, arms, buttocks, and face. 

History of present illness
Four months prior, the patient underwent arthroscopic rotator cuff repair of the right shoulder. Two months after surgery, she started scratching her body and picking her skin with toothpicks and cotton swabs to catch insects and worms. She also collected insects and worms in a container to show them to her family, but there were no insects in the container. She kept scratching and picking; therefore, her skin was slow to improve even though the dermatologist already treated the skin lesion. She started taking medication (olanzapine 5 mg, etizolam 0.25 mg, and escitalopram 10 mg) three weeks before the onset of delusional parasitosis because of anxiety and insomnia. Anxiety and insomnia improved with medication; however, the delusional parasitosis continued.

History of past illness
The patient’s husband died one year ago. She had a mild depressive mood but had never been treated. She had no history of neurological diseases.

Personal and family history
There was no family history of psychiatric diseases.

Physical examination
The patient was anxious and agitated, and she explained the insects in her skin in detail. She also reacted sensitively, and her family did not believe her. She presented a container with various dust particles and pieces of skin and stated that it contained insects that came from her skin (Figure 1). Her cognitive function was generally intact [Korean version of the Mini-Mental Status Examination of the CERAD assessment packet (MMSE-KC 29/30)]. She had erythematous plaques on the trunk, arms, buttocks, and face (Figure 2).

Laboratory examinations
Skin biopsy revealed contact dermatitis and dermatofibroma.

Imaging examinations
A mild degree of global cerebral atrophy and small vessel disease was observed at both the periventricular white matter and deep white matter via magnetic resonance imaging of the brain.

FINAL DIAGNOSIS
The final diagnosis was delusional parasitosis and parkinson’s disease. 

TREATMENT
The delusions improved after three months of treatment with olanzapine 5 mg, aripiprazole 2 mg, escitalopram 10 mg, and alprazolam 0.125 mg. Thereafter, treatment was mainly focused on anxiety and depression. A year later, all antipsychotics were stopped, but she complained of bradykinesia, masked face, hand tremor, and mild rigidity. Considering the patient’s symptoms, we performed fluorinated N-3-fluoropropyl-2β-carbomethoxy-3β-(4-iodophenyl) nortropane positron emission tomography (PET), and the results showed mildly decreased DAT binding in the right anterior putamen and caudate nucleus (Figure 3).

DISCUSSION
To our knowledge, this is the first case of delusional parasitosis as a prodromal symptom of Parkinson’s disease. To date, there have been few reports of delusional parasitosis linked to the treatment complications of Parkinson’s disease using dopamine agonists. However, no cases of delusional parasitosis have been reported before the onset of motor symptoms of Parkinson’s disease and without dopamine administration. 
The etiology and pathophysiology of delusional parasitosis are unknown. One possible etiologic hypothesis is related to decreased striatal dopamine transporter functioning, which leads to increased extracellular dopamine level[5]. In addition, the striato-thalamo-cortical loop and putamen dysfunction may play an important role in somatic delusions, tactile misperceptions, and visual hallucinations[6]. The putamen contains bimodal cells that process information on somatosensory stimuli such as light touch, joint movement, and muscle pressure[7], and the dysfunction of these cells may be responsible for infestation. The role of the striatum and the efficacy of antipsychotics represent dopamine dysfunction in delusional parasitosis, and it is more strongly supported by delusional parasitosis in intoxication with substances that affect dopamine transporters (e.g., cocaine and methylphenidate). 
Parkinson’s disease is the second most common progressive neurodegenerative disorder and occurs mostly in older persons. The degeneration or loss of dopaminergic neurons in the substantia nigra and the development of Lewy bodies in dopaminergic neurons is the pathological definition of Parkinson’s disease[8]. At the time that Parkinson’s disease is diagnosed with motor symptoms, dopaminergic neurons in the substantia nigra had already decreased by 58%-84%, and striatal dopamine content had already decreased by 60%-80%[9]. The loss of dopaminergic neurons leads to the marked impairment of motor control. In addition to motor symptom such as rigidity, tremor, and bradykinesia, non-motor symptoms including cognitive dysfunction, autonomic nervous system failure, sleep disturbance, and mood disorder can be represented in Parkinson’s disease. Several non-motor symptoms can precede the development of motor symptoms by years to decades, and the diagnosis of parkinson’s disease is often delayed, thus resulting in inappropriate care and treatment. It is also known that 90% of patients experience non-motor symptoms during the course of the disease[10]. Most of the early features of parkinson’s disease are non-motor symptoms, and premotor symptoms that have been strongly linked to Parkinson’s disease include loss of smell, constipation, REM sleep behavior disorder, and depression. By contrast, fatigue, anxiety, cognition, personality change, and apathy are premotor symptoms that have been less strongly linked to Parkinson’s disease[11]. To date, hallucinations, psychosis, and delusional parasitosis have never been reported as premotor symptoms of Parkinson’s disease.
According to the aberrant salience hypothesis, psychotic symptoms may arise from the aberrant assignment of salience to irrelevant environmental stimuli imbuing them with meaningfulness and relevance[12]. In conditions of dopamine dysregulation, such as Parkinson’s disease or delusional disorder and schizophrenia, aberrant salience is assigned to normal stimuli, which then leads to delusion formation driven by the dysfunction of dopamine neurons. Normal events such as flakes of dry skin and rashes are probably attributed to aberrant salience, which leads to delusional beliefs in delusional parasitosis patients[13]. Delusional parasitosis and Parkinson’s disease may share the same key neurotransmitters and may involve the same anatomic structures. Future studies are required to improve our understanding of the neural networks involved in the pathophysiology of delusional parasitosis.

CONCLUSION
In conclusion, delusional parasitosis could be a premotor symptom or a non-motor symptom in Parkinson’s disease, along with constipation, loss of smell, and depression. We recommend an evaluation of Parkinson’s disease for elderly patients with sudden onset of delusional parasitosis without a psychiatric history. 
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Figure 1 Pictures of insects collected by patient. A and B: A container with insects collected by a patient and it was various dust particles and pieces of skin; C: A picture of insects drawn by a patient.
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Figure 2 Pictures of skin lesions of patient. A: Arm; B: Trunk; C: Buttock; D:  Abdomen; D:  Face.

[image: ]
Figure 3 Positron emission tomography.
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