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Alzheimer's Disease

1 Characterized as a progressive kind of dementia that starts with minor cognitive impairment and progresses to the 
most severe stage, which robs the patient of their potential for independence and function.

2 Dementia is derived from the Latin word "dementia," which means "loss of reason”.

3 Alois Alzheimer, a German doctor, 
first identified Alzheimer's Disease
in a 55-year-old patient with 
dementia in 1906 after performing 
a brain biopsy and correlating the 
patient's symptoms and medical 
records with the brain findings.
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Dementia classifications

1 There are over 100 different types of dementia known, but due to the prevalence of Alzheimer's disease, they are 
commonly referred to as Alzheimer's disease.

2 Alzheimer's disease (AD) is the most common type of dementia among all known dementias, 
accounting for up to 70% of all diagnosed patients.
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Dementia Types
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Alzheimer's disease diagnosis

2 It was only in the second half of the 1970s that AD received an International Classification of 
Disease (ICD) code and thus started to be diagnosed.

1 Despite being known for AD since the early twentieth century, the disease 
represents civilization's distant past, laden with prejudice and lack of 
understanding, and has become a social stigma.
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Unique patient diagnoses of 
Alzheimer disease in persons 
in Olmsted County, Minnesota, 
from 1980 to 2014.



Alzheimer's Disease Research
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PubMed portal search results with the word “Alzheimer’s" from 1980 to 
september 2022.



Stages of Alzheimer's Disease - Clinical Dementia Rating (CDR) Scale
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Image and Data Archive (IDA) - Alzheimer’s Disease Neuroimaging Initiative (ADNI)
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Selected studies
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The Alzheimer’s Disease Neuroimaging Initiative (ADNI) 
is a longitudinal multicenter study designed to develop 
clinical, imaging, genetic, and biochemical biomarkers 
for the early detection and tracking of Alzheimer’s 
disease (AD). Since its launch more than a decade ago, 
the landmark public-private partnership has made major 
contributions to AD research, enabling the sharing of 
data between researchers around the world.

https://adni.loni.usc.edu/

The Australian Imaging, Biomarker & Lifestyle Flagship 
Study of Ageing (AIBL) is a study to discover 
which biomarkers, cognitive characteristics, and health 
and lifestyle factors determine subsequent development 
of symptomatic Alzheimer’s Disease (AD).

https://aibl.csiro.au/



AIBL: Features description
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ADNI: Features description
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Dataset composition
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Preprocessing
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AIBL-18 resulted in:
- 785 instances, 
- 18 features and 
- 3 classes

ADNI-21 resulted in 
- 1033 instances, 
- 21 attributes and 
- 3 classes



Machine Learning Schema
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Propose a new feature selection mechanism

FMFS - first moment feature selection



Data Analysis
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Histogram by classes of features LIMMTOTAL(a) and AXT117(b), from AIBL dataset.



FMFS description

Track: Biomedical Image and Signal Processing

Seleção Simplificada de Atributos para Auxílio Ao Diagnóstico da Doença de Alzheimer Utilizando Aprendizado de Máquina

Nomenclature definition.

1. calculation of the overall data set average



FMFS description
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2. average calculation of each feature

3. scaling all samples

4. calculating the average of each class for each of the feature

5. distance between all class means for each attribute



FMFS description
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1. linear scan

2. logarithmic scan

- AIBL case -



FMFS results
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Performance evaluation
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- Accuracy

- Sensitivity

- Specificity

- Precision

- Balanced Classification Accuracy

- f1 score

- Multi-class AUC



Comparison with previous study
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Comparison with previous study
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Any questions about this work?
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