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Depressive episodes with psychotic symptoms are prevalent among the older adults, emphasizing the need to differentiate them from dementia with Lewy bodies (DLB), in which depressive and psychotic symptoms commonly coexist. In contrast, psychotic symptoms occur more frequently in depressive episodes of bipolar disorder (BD) than in major depressive disorder (MDD). Although MDD is a significant risk factor for dementia, studies exploring the relationship between BD and dementia are lacking. This report details the case of a 74-year-old female who experienced severe psychotic depression that led to suicide attempts during a long-term course of young-onset BD. Ultimately, she was diagnosed with DLB based on her neurocognitive symptoms and results of the neuroimaging examination. She had experienced multiple relapses in the past, predominantly characterized by depressive episodes in her old age. Notably, she had never undergone lithium treatment, which is known for its potential efficacy in preventing relapse and dementia. Recent systematic reviews and meta-analyses have suggested that patients with BD have a higher risk of dementia than the general population, and that lithium usage is associated with a reduced risk. Moreover, patients with BD have been suggested to have an elevated risk of developing Parkinson’s disease (PD), and the pathophysiological relationship between BD and PD may be attributed to dopamine dysregulation resulting from multiple relapses. Future research is imperative to identify strategies for preventing dementia in patients with BD and to develop interventions for the comorbidities of BD and DLB.
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1 Introduction

Psychotic depression is not rare [around 6–25% of patients with major depressive disorder (MDD)]; in particular, depressive episodes with psychotic symptoms are prevalent among the older adults (1). Both depressive and psychotic symptoms are more common in dementia with Lewy bodies (DLB) than in Alzheimer’s disease (AD) (2), and depressive symptoms may appear before disease onset as prodromal symptoms (3). These findings emphasize the need to differentiate psychotic depression in older adult patients with DLB. In contrast, the recurrence rate of psychotic depression is high (4), and psychotic symptoms occur more frequently in depressive episodes of bipolar disorder (BD) than in MDD (4, 5). Although MDD is a significant risk factor for dementia, studies exploring the relationship between BD and dementia are lacking.

Here, we report the case of an older adult woman who experienced severe psychotic depression during the long-term course of young-onset BD and received a novel diagnosis of DLB and review the related literature.




2 Case description

A 74-year-old female was first admitted to a hospital diagnosed with BD when she was 16 years old. Her mother had been also diagnosed with BD, suicided by hinging when she was 10 years old. After the first admission, she experienced repeated recurrences of manic and depressive episodes, however she had never undergone lithium treatment. In her old age, her depressive state became predominant, and she was admitted to the hospital in a catatonic state. After discharge, she jumped from the second floor of the facility and was transferred to the critical care center of our hospital. Physical examination revealed a burst fracture of the lumbar vertebrae, and the patient was transferred to our department after surgery. She had severe depressive symptoms, such as suicidal ideation and delusions of guilt, and Hamilton Depression Rating Scale (HAMD) was 29. Computed tomography of the patient’s brain showed slightly diffuse atrophy, however, her blood tests and electroencephalography revealed no significant findings. Her Mini-Mental State Examination (MMSE) score was 28, and some points were lost on the calculation task (−2), suggesting no remarkable cognitive dysfunction.




3 Diagnostic assessment

She was diagnosed with severe psychotic bipolar depression, and quetiapine extended-release 50 mg/day was initiated expected with sedative effect for psychotic symptoms. However, she could not take extended-release quetiapine due to swallowing dysfunction. Because extended-release quetiapine cannot be pulverized and lithium takes more time to affect than atypical antipsychotics, tube administration of lurasidone was started for her severe depressive symptoms. After that, her cognitive fluctuations and Parkinsonism gradually became prominent, and facility staff revealed that the patient had progressive cognitive dysfunction, including attention impairment and executive dysfunction from a year before admission. Single-photon emission computed tomography showed reduced cerebral blood flow in both the occipital and temporal lobes (Figure 1). Furthermore, dopamine transporter imaging using 123I-ioflupane single-photon emission computed tomography showed markedly decreased accumulation in the bilateral striatum (Figure 2). Considering all the examination results, the patient was diagnosed with probable DLB.




Figure 1 | A single photon emission computed tomography.






Figure 2 | Dopamine transporter imaging by 123I-ioflupane single photon emission computed tomography; easy Z-score Imaging System (e-ZIS) score: Sensitivity 0.78 (>1.19), Extent 3.38% (>14.2%), Ratio 0.76 (>2.22); Cingulate Island Sign (CIScore): 0.19 (<0.281).



Following the diagnosis of DLB, lurasidone was tapered and discontinued, and donepezil, which is an only drug approved for DLB in Japan, was initiated. However, electroconvulsive therapy (ECT) was administered because the patient refused the drug. ECT was completed after 10 sessions, and her delusion of guilt was alleviated; however, depressive mood remained and she temporary complained of visual hallucinations. Quetiapine, occasionally used for psychomotor excitation, causes urine retention. Her sensitivity to antipsychotics was significant and pharmacotherapy after ECT was extremely difficult. On the 105th day of hospitalization, she was transferred to another hospital, which was her source of referral. Subsequently, she relapsed and refused medication and food, and tube feeding was initiated. She had difficulties communicating and was bedridden.




4 Discussion

Psychotic depression in the older adults, especially in the case of older adult onset depression, needs to be differentiated from DLB in which both depressive and psychotic symptoms commonly coexist. In our case, a patient with young-onset BD developed severe psychotic depression at an old age, leading to a suicide attempt, and was initially diagnosed with severe psychotic bipolar depression. In her examination at admission, computed tomography of the patient’s brain showed slightly diffuse atrophy, however, her blood tests and electroencephalography revealed no significant findings. These results indicated that there was no remarkable sign of consciousness disturbance, and delirium was excluded. Ultimately, she was diagnosed with DLB based on her neurocognitive symptoms and neuroimaging results. Since her parkinsonism became prominent after starting lurasidone, this may reflect hypersensitivity to antipsychotics in DLB. However, she did not develop aspiration pneumonia during the hospitalization due to tube management. After the transfer, she subsequently had difficulties communicating and was bedridden, indicating that that her progressing rapidly in months. In addition to her poor response to ECT, the rapid deterioration of her condition cannot be explained by BD or DLB alone, and it is possible that her condition may have been complicated by comorbidities.

Here, we review the recent literature relevant to the association between BD and DLB and focus on overlapping clinical symptoms, comorbidities, and the effect of lithium on both diseases.



4.1 Overlapping symptoms between psychotic depression and DLB

Psychotic depression is one of the most severe types of MDD. Among hospitalized patients with MDD, approximately 25–45% of all adults and 24–53% of the older adults have psychotic features (6–8), and the prevalence has been reported to be higher in those over the age of 60 years than in adults in the general population (8). The recurrence rate of psychotic depression is high and it is often resistant to antidepressant treatment (1, 4). ECT has been recommended, especially for cases of substantial morbidity and suicidality associated with psychotic depression (1). Psychotic features and old age have been reported as predictors of ECT effectiveness (9). Psychotic depression is more likely to have a bipolar outcome than non-psychotic depression (10), and BD is more frequently associated with psychotic features than is MDD (5).

DLB is the second most common form of neurodegenerative dementia, after AD (11). In addition to Parkinson’s disease (PD), DLB is included in Lewy body disease, which is pathologically defined as the degeneration of the central and autonomic nervous systems associated with the accumulation of Lewy bodies. PD is clinically characterized by Parkinsonism, such as tremors, rigidity, and bradykinesia, which are related to the degeneration of the dopaminergic nerve system in the striatum. In contrast, the core clinical features of DLB are fluctuating cognitive dysfunction, visual hallucinations, rapid eye movement sleep behavior disorder, and Parkinsonism. The behavioral and psychological symptoms of dementia, which indicate noncognitive symptoms and behaviors, include delusions and hallucinations, verbal and physical aggression, anxiety and depression, sleep disturbances, disinhibited behavior, and other manifestations (12). Psychotic symptoms, such as visual hallucinations and a variety of delusions, occur more frequently in DLB than in AD (2), including delusions and depressive symptoms (11). Furthermore, depressive symptoms of DLB may appear before the core features become apparent (3).

Both depressive symptoms and cognitive dysfunction in DLB cause by the accumulation of Lewy bodies in the central nervous system. Each symptom becomes clinically evident depending on the brain region with accumulation of Lewy bodies, and depressive symptoms can be a prodromal symptom. In our case, it is possible that the patient was already in the prodromal stage of DLB at the time depressive symptoms became predominant in her old age.




4.2 Comorbidity of BD and DLB

Schizophrenia (SZ) and BD, both which are called as “major psychosis,” have many common findings in genome, brain imaging and postmortem brain studies. The accumulation of data from genome-wide association studies has shown that the overlap in genetic factors is greater between SZ and BD than between BD and MDD (13), and cognitive dysfunction similar to SZ has been recognized as a BD phenotype (14). Whether such cognitive dysfunction in BD occurs during the neurodevelopmental stage, is accompanied by the onset of BD and is stable thereafter, progressively worsens over time, and is affected by pharmacotherapy remains unclear (15). Cognitive dysfunction in BD is related to the reoccurrence of manic episodes and may worsen progressively (16); however, such progressive cognitive decline has not been revealed in more recent long-term follow-up studies (17).

The number of studies exploring the association with dementia is lower for BD than for MDD; however, a systematic review and meta-analysis suggested that patients with BD have a higher risk of dementia than the general population (18). Moreover, patients with BD have been suggested to have an elevated risk of developing PD (19). In fact, neurodegenerative pathology, including Lewy bodies, was observed in six of eleven patients with BD during brain autopsy (20). Regarding the pathophysiological relationship between BD and DLB, the dopamine dysregulation hypothesis has been proposed, which states that repeated manic and depressive states in patients with BD cause abnormalities in the dopaminergic nervous system, leading to the development of PD-related diseases (21).




4.3 Effect of lithium on preventing recurrence and onset of dementia

Lithium, a typical therapeutic medicine for BD, is a mood stabilizer with excellent relapse prevention and anti-suicide effects (22). A young woman who is lithium responder with the potential for future pregnancy, at first, should consider taking lithium to stabilize own state for pregnancy. The therapeutic levels of lithium in plasma act through exerting mood-stabilizing effects (23); however, its anti-suicidal effects can be exerted irrespective of its mood-stabilizing properties (24). Interestingly, it has been reported that the concentration of lithium in drinking water is inversely correlated with not only the suicide rate (25, 26) but also the incidence of dementia (27, 28). Other studies support an association between lithium levels in drinking water and the risk of dementia in females (29, 30); however, a consensus has not been reached yet.

Lithium has multiple targets, and its inhibitory effect on glycogen synthase kinase 3 (GSK3) is key. GSK-3 is involved in numerous actions related to cell survival and growth and has been implicated in AD pathology for several seasons, such as involvement in phosphorylated tau and beta-amyloid deposition (31–33), suggesting that lithium has a neuroprotective effect (34, 35). In clinical studies, two randomized controlled trials (RCTs) suggest that long-term treatment with lithium (low therapeutic levels in plasma: 0.25–0.5 mEq/L) attenuate cognitive and functional decline in mild cognitive impairment (36, 37). Furthermore, in a 15-month RCT, a microdose of lithium (300 ug/day) prevented cognitive loss in patients with AD (38). These results suggest that lithium exerts neuroprotective effects, not specific for AD, for neurodegenerative diseases including DLB, irrespective of its mood-stabilizing properties.

Six studies assessed the neuroprotective effects of lithium in patients with BD, and a previous meta-analysis, including five of the six studies, reported that lithium use was associated with a reduced risk of dementia in BD (18). In the treatment for patients with BD, the therapeutic level of lithium is typically needed from approximately 0.4 to 1.0 mEq/L for mood stabilization; however, the risk of chronic kidney disease increases in the older adult population (36, 38). A standard dose of lithium may be needed to prevent relapse from youth to adulthood; however, especially in the older adults, a microdose of lithium may be suitable for preventing dementia and kidney dysfunction. Continuing the microdose of lithium therapy in older patients with BD may be useful in preventing the onset of dementia if there is no evidence of adverse events.

In our case, a patient with BD with a young onset and repeated relapses without lithium administration could have led to abnormalities in the dopaminergic nervous system, and because of the lack of neuroprotective effects of lithium, she could have developed DLB in her old age. Because bradykinesia, which overlaps with psychomotor restraint in bipolar depression, is a predictor of PD progression (39), cases of comorbidity with DLB and BD may have rapid progression. Considering her rapid progression and neuroprotective effect of lithium, administration of lithium for her after ECT could have improved her prognosis.





5 Patient perspective

BD may be related to PD-related diseases, including DLB, through dysregulation of the dopamine nervous system. There are some overlapping symptoms between BD and DLB; it is necessary not only to differentiate between the two but also to pay attention to their comorbidities, especially in the older adults.

Future research is imperative to identify strategies for preventing dementia in patients with BD and to develop interventions for the comorbidities of BD and DLB.
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