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A B S T R A C T

We report a case of probable dementia with Lewy bodies (DLB) with several findings indicating autoimmune
encephalitis (e.g. anti-thyroid antibodies in serum and oligoclonal band and anti-N-methyl-D-aspartic acid re-
ceptor antibodies in cerebrospinal fluid). The symptoms and the findings of ancillary tests such as Iodine-123-
metaiodobenzylguanidine myocardial scintigraphy and 99mTechnetium-ethyl-cysteinate-dimer single photon
emission computed tomography were improved after the pulse and oral steroid treatment. This case is thought
the autoimmune encephalitis mimicking DLB. This experience indicated the importance of suspecting treatable
DLB even when the findings of laboratory and radiological tests fulfill the diagnostic criteria of DLB.

1. Introduction

Dementia with Lewy bodies (DLB) is the second most common types
of degenerative dementia characterized by progressive dementia, visual
hallucinations, Parkinsonism, cognitive fluctuations, and rapid eye
movement (REM) sleep behavior disorder. The pathologic hallmark of
DLB is the presence of Lewy pathology consisting of α-synuclein. The
clinical diagnosis is indicated by reduced cardiac Iodine-123-metaio-
dobenzylguanidine (123I-MIBG) uptake and reduced dopamine trans-
porter uptake in basal ganglia demonstrated by single photon emission
computed tomography (DaT-SPECT) and supported by hypoperfusion
in occipital lobe demonstrated by SPECT. (Mckeith et al., 2017).

Autoimmune encephalitis has recently been recognized as a cause of
treatable dementia. (Mckeon et al., 2010; Flanagan et al., 2016) Au-
toimmune encephalitis is suspected when a patient exhibits subacute
onset, new focal central nervous system (CNS) signs, cerebrospinal fluid
(CSF) pleocytosis or brain magnetic resonance imaging (MRI) ab-
normalities. (Graus et al., 2016)

Although the potential role of neuroinflammation in the pathogen-
esis of neurodegenerative disease including Alzheimer's disease has
received great attention in recent years, the significance of neuroin-
flammation in DLB is still unknown. (Surendranathan et al., 2015)
Here, we report a case of probable DLB whose symptoms and findings of
ancillary tests were remarkably improved after immunotherapy.

2. Material and methods

A case report. The written informed consent for reporting was ob-
tained from the subject.

3. Results

The subject is a 64-year-old Japanese female. She was diagnosed
with lymphocytic posterior pituitary colitis (LPPC), which had been
well-controlled with the normal serum sodium level by a hormonal
treatment during the whole follow-up period.

Two months after the onset of LPPC, she started to exhibit anxiety
and agitation. Anti-anxiety and anti-depressant drugs were partially
effective. She gradually developed visual hallucination, disinhibition,
emotional instability, sleep disorder and cognitive impairment such as
disorientation, memory disturbance, loss of attention and cognitive
fluctuation. Therefore, she was referred to the Department of Psychiatry
at our hospital about one year after the onset of psychiatric symptoms.

The evaluation of neuropsychiatric symptoms and the findings of
ancillary tests at the first examination are summarized in Table 1 and in
the graphical abstract. She exhibited moderate dementia accompanied
by visual hallucination, severe anxiety, and disinhibition, which got
worse especially at night. Her sleep-wake rhythm was irregular, and
aggressive behavior was often observed at night. She exhibited Par-
kinsonism such as speech disorder, gait disorder, rigidity in bilateral
elbow joints, resting tremor, clumsy finger tapping, hand movement,
and dysdiadochokinesis. She also exhibited severe constipation. She
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needed watch and support at all time.
The following radiological tests and the laboratory tests were per-

formed within a month after the admission. The findings of physical
examination, X-ray of chest, general blood test showed no abnormal-
ities. Opportunistic infection, metabolic abnormalities, endocrine dys-
function or drug-induced disorders were excluded. Anti-thyroglobulin
(anti-TG) antibody was elevated in serum (70.7 IU/ml: normal
limit< 28 IU/ml). Other autoantibodies including anti-nuclear, anti-
DNA, anti-double strand DNA, anti-SM, anti-RNP, anti-SS-A, anti-SS-B,
anti Sc170, anti-phospholipid, proteinase-3 anti-neutrophil cytoplasmic
and myeloperoxidase anti-neutrophil cytoplasmic antibodies were
found all negative.

The MRI of her brain showed mild atrophy in the bilateral medial
temporal lobe but no white matter hyperintensities. The
99mTechnetium-ethyl-cysteinate-dimer (ECD) SPECT exhibited hypo-
perfusion in the bilateral occipital lobe. DaT-SPECT revealed a slight
asymmetrical pattern with specific binding ratios of 8.31 (right) and
8.24 (left). 123I-MIBG scintigraphy demonstrated decreased myocardial
uptake and increased wash out ratio. Her night-time behavior might
originate from RBD, but we could not perform the polysomnography
due to psychiatric symptoms. These clinical and radiological findings
met the criteria for probable DLB.

The response to the general psychiatric treatments including anti-
anxiety, anti-depressant and anti-psychotics was insufficient, we,
therefore, stopped administering them except valproate, which was
relatively effective for her disinhibition. Because of subacute onset,
comorbid autoimmune pituitary colitis, detection of anti-thyroid anti-
body, we performed a lumbar puncture. The Cell count, the total pro-
tein and the glucose in cerebrospinal fluid (CSF) were normal. IgG
index was slightly elevated (0.64). Oligoclonal band (OCB) was found
positive, and enzime-linked immunosorbent (ELIS) assayed IgG anti-
bodies against N-methyl-D-aspartic acid (NMDA) receptor subunit NR1
and NR2B were detected. (Fukuyama et al., 2015) We, therefore, per-
formed pulse steroid treatment (methylprednisolone 1000mg/day in-
travenous for three days) and started post-pulse steroid treatment
(methylprednisolone 10mg/day oral).

No obvious change was observed in the first month after the im-
munotherapy. She was therefore transferred to a local psychiatric
hospital. During the first year after the pulse steroid treatment, her
behavioral and psychiatric symptoms were slightly improved, while
cognitive dysfunction deteriorated to the severe dementia level and the
motor dysfunction was exacerbated. The CSF examination revealed that
the anti-NR1 and anti-NR2B antibody titers decreased and OCB became
negative. Improvement of behavioral and psychiatric symptoms and an

introduction of at-home nursing care services enabled her to go back
home.

Three years after the immunotherapy, her cognitive function was
restored to the normal level. Neuropsychiatric symptoms and
Parkinsonism completely disappeared, and she was no longer in need of
help for daily activities and housework. She did not even fulfill the
diagnostic criteria of possible DLB. We finally stopped administering
methylprednisolone.

Although she still exhibits constipation and mild insomnia four
years after the immunotherapy, no recurrence of neuropsychiatric
symptoms or movement disorder has been observed. The ECD-SPECT
hypoperfusion in occipital lobe became mild, myocardial uptake in 123I-
MIBG scintigraphy was remarkably restored and wash out ratio was
also improved. The changes in the clinical symptoms and the findings of
tests are summarized in Table 1.

4. Discussion

The clinical features and the radiological findings of the subject
fulfilled the diagnostic criteria of probable DLB. (Mckeith et al., 2017)
However, detection of anti-NMDA receptor antibody, anti-thyroid an-
tibody and OCB and remarkable improvement after immunotherapy
rather supported the diagnosis of autoimmune encephalitis. (Graus
et al., 2016) Ikura et al. reported a similar case of probable DLB who
was also suspected of having autoimmune encephalitis because of anti-
thyroid antibodies, anti-N-terminal of alpha-enolase antibodies and
ELIS assayed anti-NMDA receptor antibodies. (Ikura et al., 2015) Coban
et al. also reported a similar case of probable DLB with cell-based as-
sayed anti-NMDA receptor antibody, who rapidly recovered after im-
munotherapy. (Coban et al., 2014) These 3 cases are compared in
Supplementary Table 1. The novelty of the present report is that the
improvement of the global cerebral hypoperfusion and myocardial
uptake in 123I- MIBG scintigraphy was confirmed after the im-
munotherapy.

In the present case, the cognitive function was improved to obtain
27 points on MMSE, visual hallucination and Parkinsonism dis-
appeared. The remaining features of the present case, constipation and
occipital hypoperfusion, do not fulfill the criteria of possible DLB.
(Supplementary Table 2.) Considering that constipation is a non-spe-
cific feature and her current insomnia is not accompanied by behavioral
disorder, the present case currently lacks the characteristics of Lewy
body disease. A recent study showed that the patients with anti-NMDA
receptor encephalitis sometimes shows occipital hypoperfusion.
(Probasco et al., 2018) Therefore, the present case can not necessarily

Table 1
Changes in the neuropsychiatric symptoms and the findings of the ancillary tests during the follow-up period.

Before 1st year 2nd year 3rd year 4th year

Psychiatric symptoms BPRS 70 53 28 18 18
NPI-12 116 47 22 N/A 8

Cognitive function MMSE 19 12 22 27 27
General function mRS 5 3 2 0 0
Parkinsonism UPDRS-III 39 43 3 0 0
CSF findings Cell (/μl) 2 0 N/A N/A N/A

Protein (mg/dl) 31 27 N/A N/A N/A
IgG index [< 0.6] 0.64 0.88 N/A N/A N/A
OCB [negative] positive Negative N/A N/A N/A
Anti-NR1 (OD) 0.830 0.307 N/A N/A N/A
Anti-NR2B (OD) 0.620 0.236 N/A N/A N/A

MRI Atrophy bilateral MTL bilateral MTL Bilateral MTL N/A Bilateral MTL
WMH None None None N/A None

The evaluation of neuropsychiatric symptoms and the findings of the ancillary tests at the first examination and during the follow-up period are summarized. The
units are shown in round brackets. The normal limits and the cut-off values are shown in square brackets.
Before; before the immunotherapy, 1st to 4th year; The first to the fourth year after the immunotherapy, CSF findings, cerebrospinal; MRI, magnetic resonance
imaging; BPRS, Brief Psychiatric Rating Scale; NPI-12, Neuropsychiatry Inventory-12; MMSE, Mini-Mental State Examination; mRS, modified Rankin Scale; UPDRS-
III, Unified Parkinson's Disease Rating Scale part III; OCB, Oligoclonal band; Ab, antibody; MTL, medial temporal lobe; WMH, white matter hyperintensity; N/A, not
applicable, BPRS ranges from 18 to126. NPI ranges from 0 to 144. The higher the score of BPRS and NPI, the worse the symptoms.
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be considered as a Lewy body disease based on the SPECT hypoperfu-
sion in the occipital lobe.

The present case indicates a possibility that the immune system is
related with the development of characteristic features of DLB.
Surendranathan et al. reviewed the evidence of microglial activation
induced by α-synuclein observed years before neuronal death in Lewy
body diseases. (Surendranathan et al., 2015) King et al. reported that
peripheral inflammation occurs in the prodromal stage of DLB. (King
et al., 2018) On the other hand, previous studies reported that the
SPECT hypoperfusion in the occipital lobe (Probasco et al., 2018) and
RBD (Iranzo et al., 2006) are frequently observed in a subpopulation of
autoimmune encephalitis. There is also a report on the reduction of
myocardial uptake in 123I- MIBG scintigraphy in a case of herpes sim-
plex virus encephalitis (Kikumoto et al., 2018)

In the present case, it might be possible that comorbid inflammatory
diseases such as LPPC and autoimmune encephalitis triggered neu-
roinflammation leading to the characteristics of DLB. Moreover, the
remarkable improvement of the clinical symptoms and the biomarkers
after the immunotherapy imply a possibility that neuroinflammation
itself might induce DLB symptoms rather than due to neurodegenera-
tion. Delirium often occurs months or years prior to dementia in about a
quarter of DLB patients compared to only 7% of cases with Alzheimer's
disease. (Mckeith et al., 2016) Inflammation surrounding both delirium
and DLB would be an interesting area for future research. (Gore et al.,
2015) The existence of relationships between the neuroinflammation
and the development of specific features of DLB would attract attention.
(Fujishiro, 2018)

5. Conclusion

We reported a patient who exhibited the characteristic symptoms
and test findings of DLB, which were remarkably improved after the
immunotherapy. This experience indicated the importance of sus-
pecting treatable DLB even when the diagnostic criteria of DLB was
fulfilled. This case report lacks the pathological investigation and the
evaluation of the several kinds of other autoantibody-mediated auto-
immune encephalitis. Accumulation of studies is necessary for further
understanding of the relationship between the immune system and
development of DLB features.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jneuroim.2019.02.003.
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