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Prospective and retrospective studies of mild cognitive impairment (MCI): neuropathology of MCI

equivalent and critical path for MCI in memory clinic

Shigeo Murayama M.D. Ph.D. and Yuko Saito M.D. Ph.D.

Geriatric Neuroscience Research Group, Tokyo Metropolitan Institute of Gerontology
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Abstract

Mild cognitive impairment (MCI) is defined as the intermediate state between normal
cognition and dementia. MCI has been highlighted as the main target for preventive scheme against
cognitive decline in the elderly. However, there are very few studies about neuropathological
background of this state. Moreover, many of these studies only reported MCI as substrate of early
Alzheimer disease (AD).

We screened clinical records of [,120 serial autopsy cases from Tokyo Metropolitan Brain
Bank for Aging Research in these five years. These cases represent serial autopsy cases from Tokyo
Metropolitan Geriatric Hospital. The cases equivalent to MCI were retrospectively selected by two
professional neurologists, on the following criteria: 1. the description of memory impairment incurring
problems for medical care, 2. no definite description of dementia, and 3. CDR 0.5. One hundred and
seventy cases were puiled out. A male to female ratio was 1.44, the average age, 82.0 years and the
average brain weight, 1,260g respectively. These values were just between those of the cases with
normal cognition and with dementia. The frequency of apoE &4 allele is also between cognitively
normal cases and cases with dementia.

The background pathology of these MCI cases was evaluated on our standard pathology
protocol. The areas examined followed the recommendations of the Consortium to Establish a Registry
for Alzheimer’s Disease (CERAD) and the consensus guidelines for the diagnosis of dementia with Lewy
bodies. Six-pum-thick sections were routinely stained with hematoxylin and eosin (H&E) and the
Kliver-Barrera (KB) method.  Selected sections were stained with the modified methenamine silver and
Gallyas-Braak silver method for senile changes, with Congo red for amyloid deposition, and with elastica

Masson trichrome for vascular changes. Immunochistochemically employed were the antibodies raised



against amyloid {3, phosphorylated tau (AT8), phosphorylated «-synuclein, ubiquitin, phosphorylated
neurofilament, glial fibrillary acidic protein and HLA-DR. Each location, size and nature (thrombotic,
embolic or lacunar) of all vascular lesions and the semi-quantitative assessment of each abnormally
accumulated proteins (tau, amyloid beta protein, alpha-synuclein and ubiquitin) were described in all the
cases examined.

Among the 170 cases, 25 cases mainly presented with Alzheimer-type pathology including
neurofibrillary tangles and senile plaques, 10 cases presented with Lewy-related neuronal degeneration
without parkinsonism. 11 cases each show dementia with grain- or neurofibrillary tangle predominant
form of dementia-type changes and one case showed the combination of the both. Al of these changes
were generally milder than the cases with dementia.

In addition to cases with mainly degenerative changes, 72 cases presented with mainly vascular
lesions. Among them, 27 cases experienced stroke events, among which 2 cases exhibited with
Binswanger-type white matter changes. These vascular changes were generally milder than those of
cases with vascular dementia. Moreover, 35 cases carried asymptomatic cerebral infarcts as only
morphological substrates of cognitive decline. '

Our data indicate that MCI comprised heterogeneous background pathology of probable
pre-symptomatic phase. Similar data have been now accumulating in the literature. Thus, the
prospective studies of MCI based on these retrospective data are quite important to develop the tools for

the prevention of the progression to dementia from MCI stage.
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Abstract

From the knowledge basis from the retrospective neuropathological studies of mild cognitive
impairment (MCI), we have created the following critical path. Initial screening consists of neurological
examination including the interview with the patient and the caregivers. Mini-mental state examination
is employed for global measure for cognitive state, and CT scan to rule out chronic subdurai hematoma.
The secondary screening is formed by volumetric MRI, statistical SPECT, the Rivermead Behavioral
Memory Test (RBMT) and electoencephalography (EEG). Then, the patient who fulfills the criteria of
MCI is recruited to the prospective study of this project with informed consent. In this study,
biological marker of cerebrospinal fluid (tau, phosphorylated tau and Abeta) and apoE phenotyping are
performed. Optionally, WAIS-R, WMS-R and PET scans are applied. When the patient presents with
the phenotype suggesting the involvement of cholinergic system in the brain, the administration of
anti-choline esterase is tried, in combination with rehabilitation for memory impairment. All cases,
especially those suspected of vascular MCI, are carefully medically monitored and appropriately
controlled for the prevention of cognitive decline.

We have run this ‘critical path this year. At present, the data obtained from the

retrospective study is confirmed by the prospective study.
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1. MCI includes many cases in addition to Alzheimer disease.

2. Appropriate medical intervention could prevent and, in some cases, reverse the progression of
cognitive decline,

3. Early intervention is quite useful for the preservation of the quality of life.

Further accumulation of the cases is now on going.

(53 B #9)
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