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Recent Advances in Diagnosis and Treatment of Alzheimer’s Disease
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Alzheimer’s disease (AD) is a neurodegenerative disorder in which neuronal loss causes cognitive decline and other neuropsychiatric
problems. It can be diagnosed based on history, examination, and appropriate objective assessments, using standard criteria such as
the Diagnostic and Statistical Manual of Mental Disorders or the National Institute of Neurological and Communicative Disorders
and Stroke and the Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA). Brain imaging and biomarkers are
making progress in the differential diagnoses among the different disorders. The cholinesterase inhibitors, donepezil, rivastigmine and
galantamine and N-methyl-D-aspartate receptors antagonist memantine are approved by the US Food and Drug Administration for
AD. Recently some acetylcholinesterase inhibitors gained approval for the treatment of severe AD and became available in a higher
dose formulation or a patch formulation. Optimal care in AD is multifactorial and it should include early diagnosis and multidisci-
plinary care with pharmacological and nonpharmacological interventions including exercise interventions, cognitive interventions

and maintenance of social networks.
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zheimer's Disease and Related Disorders Association(©]3} 7] o)l 9159 Ashe} o|2 8l 514 4=
NINCDS-ADRDA) 7|52 & ARtk DSM 71582 2013 AlAL FoF #e] 5)of Aoll& Zdlshe] &-go] 3? =
d ¥l DSM-5"7} Z12]2l NINCDS-ADRDAE 2011d #2.& Mild NCD& ﬁub} AA7)52] AshEEEste Al
2HE¥ International Working Group®] H1177} 714 fjd] - ZAle] gate] o8 = oh2 Aeka] A %‘7P°ﬂ olaf ¢
o|EY] 7]Folct ESE Y=stoluyS oSt xulje] Ay TH AHshel o2 e HYA Y-S WalishA] ok
Al(preclinical stage)oll tHeF 2= A] Mild Cognitive Im- =98] QIA] A&0 2 AoJslar qlrk o= 2 Ao} 4w

¢

¢

pairment(©]&} MCD€] 7llg?o] de] 2:o0]x1 QJck F= ISP R A Q= MCIE] 7HES Xd7]&
3t Autz AYZHE) ESF Major NCDEF Mild NCDeoJl
DSM-5 At7|= e} g=stolHH(Alzheimer's disease), @A A3H(vas-

DSM-5 ZA7|&2 o]& 2] DSM-IV-TRO] HIgl] W& ¥ cular disease), =% E3H(frontotemporal lobar de-
371 =g QRS QIR A5ke] Aol ulef Major  generation), FO|A] W(Lewy body disease) 522 Q10|
Neurocognitive Disorder(¢]8} Major NCD)(Table )"} o3l 7|&sl=E a1gl.om Qlz|& ofjo] Qlojx] Bgoxz
Mild Neurocognitive Disorder(©]3} Mild NCD)(Table 2)”  2(complex attention), A213)7]% (executive function), 3H5
27 & A28l Major NCD= @48 9Ix7159 A1 % 7]%(learning and memory), $1°](language), 214 % &
SHEZSHE A17AlE] AAT] 98l = o= AFFA JA  E(perceptual-motor), AF3]& 21X (social cognition)Z 67]]

Table 1. DSM-5 diagnostic criteria for Major Neurocognitive Disorder

Major Neurocognitive Disorder
A. Evidence of significant cognitive decline from a previous level of performance in one or more cognitive domains (complex at-

tention, executive function, learning and memory, language, perceptual-motor, or social cognition) based on :
1. Concern of the individual, a knowledgeable informant, or the clinician that there has been a significant decline in cognitive
function ; and
2. A substantial impairment in cognitive performance, preferably documented by standardized neuropsychological testing or,
in its absence, another quantified clinical assessment.
B. The cognitive deficits interfere with independence in everyday activities (i.e., at a minimum, requiring assistance with complex
instrumental activities of daily living such as paying bills or managing medications).
C. The cognitive deficits do not occur exclusively in the context of a delirium.
D. The cognitive deficits are not better explained by another mental disorder (e.g., major depressive disorder, schizophrenia).
Specify whether due to :
Alzheimer’s disease, frontotemporal lobar degeneration, Lewy body disease, vascular disease, traumatic brain injury, sub-
stance/medication use, HIV infection, prion disease, Parkinson’s disease, Huntington'’s disease, another medical condition, mul-
fiple etiologies, unspecified

Table 2. DSM-5 diagnostic criteria for Mild Neurocognitive Disorder

Mild Neurocognitive Disorder
A. Evidence of modest cognitive decline from a previous level of performance in one or more cognitive domains (complex at-

tention, executive function, learning and memory, language, perceptual-motor, or social cognition) based on :

1. Concern of the individual, a knowledgeable informant, or the clinician that there has been a mild decline in cognitive func-
fion ; and

2. A modest impairment in cognitive performance, preferably documented by standardized neuropsychological testing or, in
its absence, another quantified clinical assessment.

B. The cognitive deficits do not interfere with capacity for independence in everyday activities (i.e., complex instrumental activi-
ties of daily living such as paying bills or managing medications are preserved, but greater effort, compensatory strategies, or
accommodation may be required).

C. The cognitive deficits do not occur exclusively in the context of a delirium.

D. The cognitive deficits are not better explained by another mental disorder (e.g., major depressive disorder, schizophrenia).

Specify whether due to :

Alzheimer's disease, frontotemporal lobar degeneration, Lewy body disease, vascular disease, fraumatic brain injury, substance/
medication use, HIV infection, prion disease, Parkinson's disease, Huntington's disease, another medical condition, multiple eti-
ologies, unspecified
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Table 3. DSM-5 Diagnostic Criteria for Major or Mild Neurocognitive Disorder due to Alzheimer’s disease

Maijor or Mild Neurocognitive Disorder due to Alzheimer's disease

A. The criteria are met for major or mild neurocognitive disorder.

B. There is insidious onset and gradual progression of impairment in one or more cognitive domains (for major neurocognitive dis-

order, at least two domains must be impaired).

C. Criteria are met for either probable or possible Alzheimer’s disease as follows :

For major neurocognitive disorder :

Probable Alzheimer’s disease is diagnosed if either of the following is present : otherwise, possible Alzheimer's disease should

be diagnosed.

1. Evidence of a causative Alzheimer’s disease genetic mutation from family history or genetic testing.

2. All three of the following are present :

a. Clear evidence of decline in memory and learming and at least one other cognitive domain (based on detailed history

or serial neuropsychological testing).

b. Steadily progressive, gradual decline in cognition, without extended plateaus.
c. No evidence of mixed etiology (i.e., absence of other neurodegenerative or cerebrovascular disease, or another neu-
rological, mental, or systemic disease or condition likely contributing to cognitive decline).

For mild neurocognitive disorder :

Probable Alzheimer's disease is diagnosed if there is evidence of a causative Alzheimer’s disease genetic mutation from ei-

ther generic testing or family history.

Possible Alzheimer’s disease is diagnosed if there is no evidence of a causative Alzheimer’s disease genetic mutation from
either genetic testing or family history, and all three of the following are present :

1. Clear evidence of decline in memory and learning.

2. Steadily progressive, gradual decline in cognition, without extended plateaus.
3. No evidence of mixed etiology (i.e., absence of other neurodegenerative or cerebrovascular disease, or another neuro-
logical or systemic disease or condition likely contributing to cognitive decline).
D. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative disease, the effects of a sub-

stance, or another mental, neurological, or systemic disorder.
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Table 4. NINCDS-ADRDA diagnostic criteria for all-cause dementia

Criteria for all-cause dementia : core clinical criteria

. Interfere with the ability to function at work or at usual activities ; and
. Represent a decline from previous levels of functioning and performing ; and
. Are not explained by delirium or major psychiatric disorder ;

AW N =

. Cognitive impairment is detected and diagnosed through a combination of (1) history-taking from the patient and a knowl-
edgeable informant and (2) an objective cognitive assessment, either a “bedside” mental status examination or neuropsycho-
logical testing. Neuropsychological testing should be performed when the routine history and bedside mental status examina-
tion cannot provide a confident diagnosis.

5. The cognitive or behavioral impairment involves a minimum of two of the following domains :

a. Impaired ability to acquire and remember new information-symptoms include : repetitive questions or conversations, mis-

placing personal belongings, forgetting events or appointments, getting lost on a familiar route.

b. Impaired reasoning and handling of complex tasks, poor judgment-symptoms include: poor under- standing of safety risks,

inability to manage finances, poor decision-making ability, inability to plan complex or sequential activities.

c. Impaired visuospatial abilities—symptoms include : inability to recognize faces or common objects or to find objects in direct

view despite good acuity, inability to operate simple implements, or orient clothing to the body.

d. Impaired language functions (speaking, reading, writing)-symptoms include : difficulty thinking of common words while

speaking, hesitations ; speech, spelling, and writing errors.

e. Changes in personality, behavior, or comportment—symptoms include : uncharacteristic mood fluctuations such as agita-

tion, impaired motivation, initiative, apathy, loss of drive, social withdrawal, decreased interest in previous activities, loss of em-
pathy, compulsive or obsessive behaviors, socially unacceptable behaviors.

NINCDS-ADRDA : the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer's Disease
and Related Disorders Association

Table 5. NINCDS-ADRDA diagnostic criteria for probable AD dementia
Probable AD dementia : core clinical criteria

Meets criteria for dementia described earlier in the text, and in addition, has the following characteristics :

A. Insidious onset. Symptoms have a gradual onset over months to years, not sudden over hours or days

B. Clear-cut history of worsening of cognition by report or observation : and

C. The initial and most prominent cognitive deficits are evident on history and examination in one of the following categories.
a. Amnestic presentation : it is the most common syndromic presentation of AD dementia. The deficits should include im-

pairment in learning and recall of recently learned information. There should also be evidence of cognitive dysfunction in
at least one other cognitive domain, as defined earlier in the text.
b. Nonamnestic presentations :
— Language presentation : the most prominent deficits are in word-finding, but deficits in other cognitive domains should be
present.
— Visuospatial presentation : the most prominent deficifs are in spatfial cognition, including object agnosia, impaired face
recognition, simultanagnosia, and alexia. Deficits in other cognitive domains should be present.
— Executive dysfunction : the most prominent deficits are impaired reasoning, judgment, and problem solving. Deficits in
other cognitive domains should be present.

D. The diagnosis of probable AD dementia should not be applied when there is evidence of a) substantial concomitant cere-
brovascular disease, defined by a history of a stroke temporally related to the onset or worsening of cognitive impairment ;
or the presence of multiple or extensive infarcts or severe white matter hyperintensity burden ; or b) core features of de-
mentia with Lewy bodies other than dementia itself : or c) prominent features of behavioral variant frontotemporal demen-
tia ; or d) prominent features of semantic variant primary progressive aphasia or non-fluent/agrammatic variant primary
progressive aphasia ; or e) evidence for another concurrent, active neurological disease, or a non-neurological medical
comorbidity or use of medication that could have a substantial effect on cognition.

NINCDS-ADRDA : the National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease
and Related Disorders Association, AD : Alzheimer's disease
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Table 6. Current FDA-approved medications for the treatment of AD

Indication

Recommended dose

Mechanism of action

Mild, moderate and severe AD

5-23 mg once daily

Specific, noncompetitive reversible inhibitor of AChE, mainly

Doneperzil

CNS active

. mild to moderate AD ;

Oral

1.5-6 mg BID ;

Oral :

Brain-selective, carbamate-type “pseudo’-irreversible inhibitor

Rivastigmine

Patch : mild, moderate and severe* AD

Patch 4.6 or 13.3 mg/24 h

of AChE and BUuChE

Mild to moderate AD

Potent, competitive and reversible inhibitor of AChE : enhances IR : 4 or 12 mgBID

Galantamine

ER : 8-24 mg once daily

the action of acetylcholine on nicotinic receptors

Moderate to severe AD

IR:50r10mgBID :

Noncompetitive NMDA receptor antagonist

Memantine

ER : 7-28 mg once daily

Moderate to severe AD patients stabilized on

14 or 28 mg memantine ER once

Noncompetitive NMDA receptor antagonist, umcompetitive

Memantine ER+donepezil

memantine hydrochloride and doneperzil

dalily/10 mg donepezil once daily

reversible inhibitor of AChE, mainly CNS

hydeochloride

: Approved in 2013 for the additional indication of the treatment of severe dementia of the AD by FDA. AChE : acetylcholinesterase, AD : Alzheimer's disease, BUChE : butyr-

ylcholinesterase, CNS : central nervous system, ER : extended release, FDA : US Food and Drug Administration, IR

*

:immediate release, NMDA : N-methyl-D-aspartate
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