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A New Biological Definition of Alzheimer’s Disease: Introduction of
2018 National Institute on Aging-Alzheimer’s Association Research
Framework

Jae-Won Jang, MD, SangYun Kim, MD, PhD?

Department of Neurology, Kangwon National University Hospital, Kangwon National University School of Medicine, Chouncheon, Korea
Department of Neurology, Seoul National University Bundang Hospital, Seoul National University College of Medicine, Seoul, Korea®

Diagnostic guidelines for the preclinical, mild cognitive impairment, and dementia stages of Alzheimer’s disease (AD) were
released by the National Institute on Aging and Alzheimer’s Association (NIA-AA) in 2011. Promoted by the subsequent
scientific progress, a unifying update, the ‘NIA-AA Research Framework’, was published in 2018. This new research
framework shifts the definition of AD from syndrome to biological construct based on biomarkers in living people. The
biomarkers were grouped into f amyloid deposition (A), pathologic tau (T), and neurodegeneration (N) related, termed the
‘AT(N) classification system’, which could be extended with new biomarkers as they become available in the future. For the
staging of cognitive impairment, three syndromal stages for observational studies and six numeric stages for clinical trials
were also suggested. This biomarker-based classification combined with clinical staging is expected to enhance the
understanding of AD as well as aid in precise targeting for interventional clinical trials. This review focused on the
introduction of the new 2018 NIA-AA Research Framework. Although this framework has been proposed for research
purposes, it is expected to be adopted into general clinical practice with thorough examination and validation in the future.
] Korean Neurol Assoc 37(1):1-7, 2019
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Table 1. AT(N) biomarker grouping'®

A: Aggregated AP or associated pathologic state
CSF APa42, or AB4o/ APao ratio
Amyloid PET

T: Aggregated tau (neurofibrillary tangles) or associated pathologic
state

CSF phosophorylated tau
Tau PET
(N): Neurodegeneration or neuronal injury
Anatomical MRI
FDG PET
CSF total tau

AB; B-amyloid, CSF; cerebrospinal fluid, PET; positron emission tomography,
MRI; magnetic resonance imaging, FDG; fluoro-deoxyglucose.
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Table 2. Biomarker profiles and categories]0

AT(N) profiles Biomarker category

A-T-(N)- Normal AD biomarker

A+T-(N)- Alzheimer’s pathologic change Alzheimer’s continuum
A+T+H(N)- Alzheimer’s disease Alzheimer’s continuum
A+T+H(N)+ Alzheimer’s disease Alzheimer’s continuum
A+T-(N)+ Alzheimer’s and concomitant suspected non Alzheimer’s pathologic change Alzheimer’s continuum
A-T+(N)- Non-AD pathologic change

A-T-(N)+ Non-AD pathologic change

A-T+(N)+ Non-AD pathologic change

A; aggregated Ab or associated pathologic state, T; aggregated tau (neurofibrillary tangles) or assciated pathologic state, (N); neurodegeneration or

neuronal injury, AD; Alzheimer’s disease.
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Table 3. Syndromal staging of cognitive continnum"’

Cognitively unimpaired

Cognitive performance within expected range for that individual based on all available information. This may be based on clinical judgement and/or
on cognitive test performance (which may or may not be based on comparison to normative data, with or without adjustment for age, education,
occupation, sex, etc.).

Cognitively performance may be in the impaired/abnormal range based on population norms, but performance is within the range expected for that
individual.

A subset of cognitively unimpaired individuals may report subjective cognitive decline and/or demonstrate subtle decline on serial cognitive testing.
Mild cognitive impairment

Cognitive performance below expected range for that individual based on all available information. This may be based on clinical judgement and/or
on cognitive test performance (which may or may not be based on comparison to normative data, with or without adjustment for age, education,
occupation, sex, etc.).

Cognitively performance is usually in impaired/abnormal range based on population norms, but this is not required as long as the performance is
below the range expected for that individual.

In addition to evidence of cognitive impairment, evidence of decline in cognitive performance from baseline must also be present. This may be
reported by the individual or by an observer (e.g., study partner) or assessments or by a combination of these.

May be characterized by cognitive presentations that are not primarily amnestic.
Although cognitive impairment is the core clinical criteria, neurobehavioral disturbance may be a prominent feature of the clinical presentation.

Performs daily life activities independently, but cognitive difficulty may result in detectable but mild functional impact on the more complex activities
of daily life, either self-reported or corroborated by as study partner.

Dementia

Substantial progressive cognitive impairment that affects several domains and/or neurobehavioral symptoms. May be reported by the individual or by
an observer (e.g., study partner) or observed by change on longitudinal cognitive testing.

Cognitive impairment and/or neurobehavioral symptoms result in clearly evident functional impact on daily life. No longer fully
independent/requires assistance with daily life activities. This is the primary feature differentiating dementia from MCIL.

May be subdivided into mild, moderate, and severe

MCI, mild cognitive impairment.

Table 4. Descriptive nomenclature: syndromal cognitive staging combined with biomarkers'®

Cognitive stage

Biomarker profile

Cognitively unimpaired Mild cognitive Impairment Dementia
A-T-(N)- Normal AD biomarkers, cognitively Normal AD biomarkers, with MCI Normal AD biomarkers with dementia
unimpaired
A+T-(N)- Preclinical Alzheimer’s pathologic change Alzheimer’s pathologic change with MCI  Alzheimer’s pathologic change with dementia
A+T+(N)- . . . . . . . . . .
AFTHNY+ Preclinical Alzheimer’s disease Alzheimer’s disease with MCI (Prodromal AD) Alzheimer’s disease with dementia
A+T-(N)+ Alzheimer’s and concomitant suspected ~ Alzheimer’s and concomitant suspected ~ Alzheimer’s and concomitant suspected
non Alzheimer’s pathologic change, non Alzheimer’s pathologic change with  non Alzheimer’s pathologic change with
cognitively unimpaired MCI dementia
A-T+(N)-
A-T-(N)+ Non-Alzheimer’s pathologic change, Non-Alzheimer’s pathologic change with Non-Alzheimer’s pathologic change with
cognitively unimpaired MCI dementia
A-T+H(N)+

AD; Alzheimer’s disease, MCI; mild cognitive impairment.
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Table 5. Numeric clinical stainglo

Stage 1

Performance within expected range on objective tests. Cognitive test performance may be compared to normative data of the investigators choice,
with or without adjustment (the choice of the investigators) for age, sex, education, etc.

Does not report recent decline in cognition or new onset of neurobehavioral symptoms of concern.

No evidence of recent cognitive decline or new neurobehavioral symptoms by report of an observer (e.g., study partner) or by longitudinal cognitive
testing if available

Stage 2
Normal performance within expected range on objective tests.

Transitional cognitive decline: decline in previous level of cognitive function, which may involve any cognitive domain(s) (i.e., not exclusively
memory).

May be documented through subjective report of cognitive decline that is of concern to the participant.
Represents a change from individual baseline within past 1-3 years, and persistent for at least 6 months.
May be corroborated by informant but required.

Or may be documented by evidence of subtle decline on longitudinal cognitive testing but not required.

Or may be documented by both subjective report of decline and objective evidence on longitudinal testing.

Although cognition is the core feature, mild neurobehavioral changes-for example, changes in mood, anxiety, or motivation-may coexist. In some

individuals, the primary complaint may be neurobehavioral rather than cognitive. Neurobehavioral symptoms should have a clearly defined recent
onset, which persists and cannot be explained by life events.

No functional impact on daily life activities
Stage 3
Performance in the impaired/abnormal range on objective cognitive tests.

Evidence of decline from baseline, documented by the individual’s report or by observer (e.g., study partner) report or by change on longitudinal
cognitive testing or neurobehavioral behavioral assessment.

May be characterized by cognitive presentations that are not primarily amnestic.
Performs daily life activities independently, but cognitive difficulty may result in detectable but mild functional impact on the more complex activities
of daily life, that is, may take more time or be less efficient but still can complete, either self-reported or corroborated by a study partner

Stage 4
Mild dementia

Substantial progressive cognitive impairment affecting several domains, and/or neurobehavioral disturbance. Documented by the individual’s report
or by observer (e.g., study partner) report or by change on longitudinal cognitive testing.

Clearly evident functional impact on daily life, affecting mainly instrumental activities. No longer fully independent/requires occasional assistance
with daily life activities.

Stage 5
Moderate dementia

Progressive cognitive impairment or neurobehavioral changes. Extensive functional impact of daily life with impairment in basic activities. No longer
independent and requires frequent assistance with daily life activities.

Stage 6
Severe dementia
Progressive cognitive impairment or neurobehavioral changes. Clinical interview may not be possible.

Complete dependency due to severe functional impact of daily life with impairment in basic activities, including basic self-care.
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