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The association between primary psychotic disorders emerging in later life and neurodegenerative diseases, including Alzheimer's disease (AD), is controversial. We present two female non-demented cases of psychosis with onset above the age of 60 years. Cases 1 and 2 were aged was 68 and 81 years, respectively. They suffered from persecutory delusions and scored 28 on the Mini-Mental State Examination (MMSE) at the first examination. Although detailed neuropsychological tests detected amnesia, they had preserved daily life function. Brain magnetic resonance imaging, N-isopropyl-p-[123I] iodoamphetamine (123I-IMP) single-photon emission computed tomography, and cardiac [123I]-metaiodobenzylguanidine (123I-MIBG) scintigraphy showed no specific abnormalities in either case. We diagnosed them with very-late-onset schizophrenia-like psychosis (VLOSLP) because there was no evidence that their psychoses were derived from organic diseases or affective disorders. Upon close inspection, the AD biomarkers, cerebrospinal fluid (CSF) testing and Florbetapir F 18 positron emission tomography (PET), were positive in Case 1 and negative in Case 2. Case 1 scored 25 1 year later and 23 2 years later on the MMSE and was finally diagnosed as AD dementia. These two cases suggest that some clinically diagnosed VLOSLPs may be a prodromal AD. Although VLOSLP is a disease entity supposed to be a primary psychotic disorder, some are probably secondary psychosis with insidious neurodegeneration. Advanced biomarkers such as amyloid PET and CSF may contribute to the detection of secondary psychosis from clinically diagnosed VLOSLP.
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INTRODUCTION

Since the 1940's, many researchers have been interested in late-onset primary psychosis (1–4) due to several phenomenological or psychosocial characteristics that differ from those of average-onset schizophrenia spectrum disorders. Late-onset primary psychosis has a clear preponderance in women living alone (5), and patients often present with persecutory delusions and few negative symptoms (6). Therefore, late-onset primary psychosis may have a different etiology from that of average-onset schizophrenia spectrum disorders. In 2000, the comprehensive disease entity “very-late-onset schizophrenia-like psychosis (VLOSLP)” was proposed (7) and has since been investigated thoroughly. Several neuropathological studies have shown that Lewy body disease (LBD), argyrophilic grain disease (AGD), and primary age-related tauopathy (PART) are associated with late-onset schizophrenia and VLOSLP (8, 9). In addition, several longitudinal reports have shown that some patients with VLOSLP develop dementia (10–12). Therefore, neurodegeneration may be a crucial factor for developing VLOSLP.

At the onset of psychosis, it is difficult to predict the pathology because of the lack of symptoms associated with organic diseases, which is a requirement for diagnosis. However, there have been remarkable advances in biomarkers to assess pathology in live patients. Cerebrospinal fluid (CSF) biomarkers and amyloid positron emission tomography (PET) are available to diagnose Alzheimer's disease (AD), even at the prodromal and preclinical stages (13). Further, 2β-carbometoxy-3β-(4-iodophenyl)-N-(3-fluoropropyl) nortropane (FP-CIT) single-photon emission computed tomography (SPECT), assessing the loss of presynaptic dopamine transporters, and cardiac metaiodobenzylguanidine (MIBG) scintigraphy, detecting the dysfunction of myocardial postganglionic noradrenergic neurons, are available as LBD biomarkers. Despite the lack of evidence in VLOSLP, such biomarkers are also expected to be reliable at the prodromal stage (14, 15). Herein, we report two cases of VLOSLP examined using AD and LBD biomarkers. One patient was positive for AD biomarkers and negative for LBD biomarkers, whereas the other was negative for both AD and LBD biomarkers.



CASE DESCRIPTION

Both our cases had persistent persecutory delusions and slight amnesia. As their cognitive deficits and symptom presentations were so similar, we selected them for comparison.

[Case 1] The female patient was 68 years old at her first visit. She was a left-handed high school graduate. She lived with her husband and did not have any children. She experienced only an extra-uterine pregnancy as past medical history and had no psychiatric or neurological family history. Four months before her visit, she got a persecutory delusion wherein her neighbors entered her house during her absence and followed her everywhere. She harbored the idea of finding something in an unexpected place and thinking that someone had moved it during her absence. She also began to become sensitive to lights in her daily life and said that someone cast flashes at her. Because her delusional ideas disrupted her daily life, she received clotiazepam for her anxiety from her primary doctor before her first referral to our hospital, where she was hospitalized under close examination for diagnosis.

We did not find any apparent memory deficits, cognitive fluctuation, altered nighttime sleep behaviors, depressive mood, manic state, or hallucinations during hospitalization. She presented with extreme anxiety; thus, she spent most of the time in the ward's day room. She often felt that something scary would happen, which was considered a delusional mood. She also seemed to have the delusion of observation. However, her psychotic symptoms were not severe.

Neurological examination, blood test, and electroencephalography findings were normal. The CSF cell count and the protein concentration were 0/μL and 35 mg/dL, respectively. The Mini-Mental State Examination (MMSE) score was 28 (2 points lost in the task of serial 7's), and Logical Memory (LM) in the Wechsler Memory Scale-revised (WMS-R) was 11 (immediate recall)/1 (delayed recall). The four subtests (Digit Symbol Substitution, Block Design, Digit Span, and Information) of the Wechsler Adult Intelligence Test III (WAIS-III) and the Alzheimer's Disease Assessment Scale-cognitive component-Japanese version (ADAS-J cog) did not reveal any cognitive impairments. The neuropsychiatric Inventory-12 (NPI-12) revealed anxiety, apathy, difficulty falling asleep, and appetite loss, apart from delusions. Brain magnetic resonance imaging (MRI) showed almost no visually-rated cerebral atrophy, no cerebrovascular lesions, and no white matter T2 hyperintensities. 123I-IMP SPECT and cardiac 123I-MIBG scintigraphy showed no specific abnormalities (Figure 1).
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FIGURE 1. Case 1 images. (A,B) Brain magnetic resonance T1-weighted images. None of them showed any abnormalities. (C) N-isopropyl-p-[123I] iodoamphetamine (123I-IMP) single-photon emission computed tomography (SPECT) not showing any particular abnormalities. (D) Cardiac [123I]-metaiodobenzylguanidine scintigraphy. Heart-to-mediastinum ratios were 3.33 and 2.28 in early and delayed phases, respectively. The washout ratio was 48.8%. (E) 2β-carbometoxy-3β-(4-iodophenyl)-N-(3-fluoropropyl) nortropane (FP-CIT) SPECT. The specific binding ratios were 6.53 and 6.04 in the right and left striatum, respectively. The asymmetry index was 7.9%. (F) Florbetapir 18 positron emission tomography showing positive results.


Based on the above results, we diagnosed the patient with VLOSLP. We judged that the mild amnesia found in LM was attributed to her psychosis and anxiety at the time. As her symptoms were not severe during hospitalization, she was discharged without new prescriptions. Because her psychosis recurred after discharge, her husband began to stay with her as much as possible to ease her anxiety.

In the CSF testing, phosphorylated tau at epitope 181 (p-tau) and total tau (t-tau) were 86 and 697 pg/mL, respectively, as measured by SRL, Inc. using a previously reported method (16, 17). Those results were reported within 4 weeks after the discharge. Apolipoprotein E (APOE) genotyping showed ε4/ε3. All these results were suggestive of AD pathology (18). one year later, 123I-FP-CIT SPECT was performed. The specific binding ratio was 6.53 and 6.04 in the right and left striatum, respectively, suggesting a negative result. Florbetapir F 18 PET was positive (Figure 1). Based on this evidence, she received a diagnosis of AD pathology.

During follow-up, her MMSE score dropped to 25 (three points lost in the task of delayed recall and two points lost in the serial 7's) 1 year later and to 23 (three points lost in the delayed recall, two points lost in the serial 7's, and two points lost in the orientation of time) 2 years later. She gradually developed apparent recent memory impairments in her daily life and finally was incapable of shopping and cooking by herself 2 years after her first visit. We finally diagnosed her with AD dementia and started rivastigmine as treatment for her cognitive deterioration. On the other hand, her psychosis and anxiety had diminished compared to her first visit, as did her delusional mood and delusion of observation, and she just repeatedly reported that there were unfamiliar things at home. However, 2 years after her first visit, she began to present a mild delusion of theft.

[Case 2] A female patient visited our hospital at the age of 81 years. She was a right-handed high school graduate. She lived with her husband with severe Parkinson's disease. She had Meniere's disease and no psychiatric or neurological family history. Seven months before the visit, she started to claim not being informed of her husband's care plan from his care manager, which was suggestive of amnesia, as the care manager had informed her of the same. No other episodes suggested forgetfulness. Two months before the visit, she began to present delusions of theft, where her husband's visiting nurse stole things such as a passbook, a stamp, clothes, and dishes. Her delusion was not alleviated by changing the visiting nurse, and she finally called the police several times to claim the visiting nurse's unrealistic robbery. When referred to our department, she was admitted for diagnosis and treatment.

In the ward, her amnesia was apparent, as she often forgot new experiences. We did not confirm any apparent cognitive fluctuation, altered nighttime sleep behaviors, depressive mood, manic state, or hallucinations during hospitalization. She repeatedly claimed that the visiting nurse entered her house and stole her things. She also repeatedly showed irritability to medical staff because she forgot the reason for hospitalization. She finally claimed, “nurses in this ward steal my possessions” or “someone blows toxic gas to paralyze me.”

Neurological examination revealed her moderate hearing impairment, which often disturbs oral communication. It was mainly due to her Meniere's disease. Blood tests and electroencephalography did not reveal any abnormalities. In CSF, the cell count was 1/μL, and the protein concentration was 46 mg/dL. The MMSE score was 28 (two points lost in orientation), and the LM of the WMS-R score 9/0. The four subtests of the WAIS-III and the ADAS-J cog did not reveal any cognitive impairments other than memory impairment. The NPI-12 revealed dysphoria and anxiety apart from delusions. Brain MRI showed mild atrophy in her bilateral medial temporal and parietal lobes with slight periventricular white matter T2 hyperintensities and no cerebrovascular lesions. Right-dominant hypoperfusion in the frontal, parietal, and temporal lobes was observed on brain 123I-IMP SPECT, but cardiac 123I-MIBG scintigraphy results were normal (Figure 2).


[image: Figure 2]
FIGURE 2. Case 2 images. (A,B) Brain magnetic resonance T1-weighted images showing slight diffuse brain atrophy. (C) N-isopropyl-p-[123I] iodoamphetamine single-photon emission computed tomography showing right-dominant hypoperfusion in the bilateral frontal, parietal, and temporal lobes. (D) Cardiac [123I]-metaiodobenzylguanidine scintigraphy. Heart-to-mediastinum ratios were 3.90 and 4.28 in early and delayed phases, respectively. The washout ratio was 26.0%. (E) Negative Florbetapir 18 positron emission tomography.


Although we suspected some neurodegenerative disease, such as AD or AGD, because of the apparent amnesia and cerebral atrophy, we could not detect what neuropathology she had with the results above. On the contrary, we considered that her psychosis was too complicated to be attributed to neurodegeneration and diagnosed her with VLOSLP. Risperidone was prescribed to treat her delusions, but it induced headache and dizziness at 0.25 mg/day, so we switched to quetiapine up to 75 mg/day. After she complained of dry mouth, we decreased it to 37.5 mg/day. Soon thereafter, she started to complain of new persecutory delusions related to nurses in the ward. As hospitalization seemed to worsen her symptoms, we discharged her after putting in a visiting nurse to support her in taking prescribed drugs.

P-tau and t-tau levels in the CSF were 46 and 209 pg/mL, respectively. Florbetapir F 18 PET was also negative (Figure 2). APOE genotyping showed ε3/ε3. All findings were suggestive of the absence of AD pathology. Considering the above results and clinical presentation, she seemed to have some neurodegenerative pathology that was not AD. Her persecutory delusion toward the visiting nurse continued for ≥6 months after discharge. Thereafter, she was lost to follow-up.

The demographic characteristics and the results of principal tests (neuropsychological and others) in both cases are summarized in Table 1.


Table 1. Demographic characteristics, and results of neuropsychological and other tests in the two cases.
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DISCUSSION

Herein, we report two cases of clinically diagnosed VLOSLP. Both presented with persecutory delusions lasting >1 month with symptoms emerging after 60 years of age. Although their psychosis was prominent enough to disturb their functioning, the patients did not present any apparent affective symptoms. They scored 28 on the MMSE and maintained their activities of daily living. VLOSLP belongs to a group of non-affective and non-organic late-onset psychosis. As the original VLOSLP criteria did not mention clear checkpoints for the differential diagnosis between VLOSLP and psychosis secondary to organic diseases, most reports have employed clinician's decisions or the MMSE score to deny the presence of attributable organic brain disorders. The MMSE cut-off score varied around the mid-20's in different studies (19–21). Therefore, we diagnosed their psychoses as VLOSLP. They also met the criteria for delusional disorder using the Diagnostic and Statistical Manual of Mental Disorders Fifth Edition (DSM−5) (22). However, Case 1 showed abnormal AD biomarkers and progression to dementia. Therefore, we should consider methods to distinguish psychosis secondary to organic disorders, such as AD, from VLOSLP as primary psychosis.

Although both cases showed memory impairments in the detailed memory test, they preserved general cognition and independence in functional activities and managed their daily tasks by themselves. Their cognitive functions, other than memory, were generally preserved. They met the criteria for amnestic mild cognitive impairment (MCI) (23). Although amnestic MCI was originally considered to convert to AD dementia, its pathology is heterogeneous (24, 25); therefore, it should be assessed individually. The two cases presented different characteristics at several points. Case 1 showed a deficit only in LM, and Case 2 presented memory loss in daily living, impaired LM and ADAS-J cog. Case 1 did not show any particular imaging abnormalities, while Case 2 showed atrophy of the medial temporal lobes and hypoperfusion of the temporoparietal lobes. The traits of Case 2 were supportive of MCI due to AD (26), and at first we speculated that Case 2 rather than Case 1 had AD pathology. On the other hand, it was reported that amnestic MCI converting to AD dementia tends to lead to worse performance in delayed recall tasks with relatively preserved immediate recall tasks (27). Although Case 2 performed poorly even in the immediate recall task of the ADAS-J cog, Case 1 presented an apparent deficit only in the delayed LM recall. Thus, the performance difference in immediate and delayed memory tasks might support AD pathology in Case 1.

The delusions described were also puzzling with respect to pathology. Although both presented persecutory delusions, the themes of their delusions were different. Case 1 presented the delusion that someone intruded in her house and observed her. She also presented with a delusional mood related to prominent anxiety. Case 2 presented the extreme delusion that her husband's visiting nurse stole her things. Delusion of penetrating toxic gas was also observed during hospitalization. Delusions as behavioral and psychological symptoms of dementia frequently take the form of persecutory delusions (28). However, they typically revolve around predictable themes (29). Both cases had the idea that someone or something traversed barriers such as the walls of their houses or the ward. They were bizarre and typical of VLOSLP delusions (30). In particular, the delusion of observation in Case 1 and that related to toxic gas in Case 2 were far from the typical dementia-related delusions. In contrast, the delusion of theft in Case 2 is typical in patients with AD (31, 32). As for other comorbid neuropsychiatric symptoms, Case 1 presented apathy and Case 2 did not. Apathy without depression is a reliable predictor of progression to AD dementia in patients with amnestic MCI (33). However, this is not the case for patients with psychosis. Rather, the difference between the delusional themes of the two cases led us to assume that Case 2 had AD pathology.

AD biomarkers could clearly differentiate between the pathologies of the two cases. P-tau and t-tau in CSF were 86 and 697 pg/ml in Case 1 and 46 and 209 pg/ml in Case 2, respectively. Both were positive in Case 1 and negative in Case 2 for the diagnosis of AD. Amyloid PET was also positive in Case 1 and negative in Case 2. Therefore, we considered that Case 1 had AD pathology but not Case 2. Although we also speculated that Case 2 had other neurodegeneration due to brain atrophy and hypoperfusion, judging by our data, the type was unclear. There are few reports on the pathology of late-onset schizophrenia or VLOSLP. Several longitudinal studies on VLOSLP prognosis have clarified a tendency toward dementia (10–12). They support that VLOSLP contains prodromal neurodegenerative diseases. Pathological studies on late-onset schizophrenia and VLOSLP reported an association with AGD, LBD, and PART (8, 9). In Case 2, the amnesia emerging in the 80's, aggression, and hypoperfusion laterality might be suggestive of AGD (34, 35).

Neuropathological studies were pessimistic about the association between AD pathology and VLOSLP (8, 9). However, one report used an onset threshold of 45 years for the diagnosis of late-onset schizophrenia (8). Another report took delusion of theft, which was confirmed to be associated with AD, as an exclusion criterion for late-onset schizophrenia and delusional disorder (9). Therefore, there remains a possibility that some VLOSLP patients have prominent AD pathology, as Case 1 exhibited. Recent diagnostic criteria for AD put a value on CSF and amyloid PET to determine AD pathology and use the term “prodromal AD” for MCI with biomarker-confirmed AD pathology (36, 37). Case 1, where biomarkers indicated accumulated Aβ and tau in the brain, was also classified as prodromal AD confirmed by converting to AD dementia 2 years after the first visit. Thus, she might take the form of VLOSLP as a prodromal AD. It is essential to define whether early-stage psychosis results in or from MCI. Judging from her initial delusions, she claimed that the arrangement of things in her house was different from what she had thought at first. This seems to reflect her forgetting. These experiences might lead to the idea that anyone intruded on her house and moved things. As an explanation for delusion with dementia (38), her psychosis might be an attempt to fill in the gaps caused by her memory loss. Therefore, the psychosis in Case 1 would be secondary to MCI due to AD rather than the primary one with cognitive impairment. Fujishiro et al. also reported a case of autopsy-confirmed AD that showed delusional jealousy at an early stage (39). Therefore, severe delusions suggestive of primary psychosis can occur in the very early stages of AD. The two recent criteria of mild behavioral impairment (40) and psychosis in mild neurocognitive disorders (29), assuming cases with psychiatric symptoms in the early stage of AD, exclude severe psychosis such as primary psychotic disorder. Not to overlook AD, it may be necessary to consider the prodromal AD taking the form of VLOSLP, as the research criteria for prodromal DLB (41) mentioned listed late-onset psychosis as “psychiatric-onset” prodromal DLB.

Both cases were negative for LBD biomarkers. However, this does not mean that the patients had no LBD pathology. Cardiac MIBG scintigraphy and FP-CIT SPECT do not directly reflect α-synucleinopathy. There are not enough reports on their sensitivity for α-synucleinopathy in the prodromal LBD stage. Although the specific binding ratio was intact on FP-CIT SPECT in Case 1, the uptake in the left posterior putamen visually decreased, which might support a mixed pathology of AD and LBD. There are also many other neurodegenerative diseases such as AGD, PART, and limbic-predominant age-related TAR DNA-binding protein 43 encephalopathy (LATE), which can even coexist to form mixed neuropathologies. A longer follow-up period would be preferable to speculate neuropathology more correctly. In addition, there are already substantial reports about the correlation between amyloid PET, CSF biomarkers, and autopsy-confirmed pathologies (42–45). We might get closer to the pure VLOSLP by using biomarkers and paying careful attention to patient characteristics such as age and mixed pathologies (46).

In summary, we conclude with two key points: First, using only clinical assessments makes it challenging to speculate on the neuropathology of VLOSLP. Second, some patients with VLOSLP may have AD pathology. Prodromal AD may take the form of a VLOSLP. Further studies on VLOSLP with neuropathological biomarkers are needed.
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