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Introduction

Alzheimer’s disease is a progressive, irreversible, incurable neurodegenerative disease impacting cognition,
function, and behavior. Alzheimer’s disease progresses along a continuum from preclinical disease to mild
cognitive and/or behavioral impairment and then Alzheimer’s disease dementia (1).

Alzheimer’s disease is the most common cause of dementia, which is a group of symptoms that has several
causes and is characterized by difficulties with memory, language, problem-solving, and other cognitive skills
that affect a person’s ability to perform everyday activities. AD is the most common type of dementia in order
of occurrence, accounting for 60-70% of all cases (2).

We can also see Alzheimer's disease in younger individuals, can occur occasionally in their 20s (more likely to
be caused by a genetic abnormality (2).

Neuropathology of AD:

Two types of neuropathological changes in AD provide evidence about disease progress and symptoms: (1)
positive lesions (due to accumulation), which are characterized by the accumulation of neurofibrillary tangles,
amyloid plaques, dystrophic neurites, neuropil threads, and other deposits found in the brains of AD patients.
In addition to (2) negative lesions (due to losses), that are characterized by large atrophy due to a neural,
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neuropil, and synaptic loss. Besides, other factors can cause neurodegeneration, such as neuroinflammation,
oxidative stress, and injury of cholinergic neurons (3).

Senile Plaques (SP): The senile plaques are extracellular deposits of beta-amyloid protein (AB) with different
morphological forms, including neuritic, diffuse, dense-cored, or classic and compact type plaques. Proteolytic
cleavage enzymes such as B-secretase and ¥-secretase are responsible for the biosynthesis of AB deposits from
the transmembrane amyloid precursor protein (APP) (4).

These enzymes cleave APP into several amino acid fragments: 43, 45, 46, 48, 49, and 51 amino acids, which
reach the final forms AB 40 and AB 42; there are several types of AB monomers, including large and insoluble
amyloid fibrils which can accumulate to form amyloid plaques and soluble oligomers that can spread
throughout the brain. Amyloid B plays a major role in neurotoxicity and neural function, therefore,

The accumulation of denser plaques in the hippocampus, amygdala, and cerebral cortex can cause stimulation
of astrocytes and microglia, damage to axons, and dendrites, and loss of synapses, in addition to cognitive
impairment (4).

Neurofibrillary Tangles (NFTs): They are abnormal filaments of the hyperphosphorylated tau protein that in
some stages can be twisted around each other to form paired helical filament (PHF) and accumulate in neural
perikaryal cytoplasm, axons, and dendrites, which cause a loss of cytoskeletal microtubules and tubulin-
associated proteins. The hyperphosphorylated tau protein is the major constituent of NFTs in the brains of AD
patients, and its evolution can reflect NFTs morphological stages, which include: (1) pre-tangle phase, one type
of NFT, where phosphorylated tau proteins are accumulated in the somatodendritic compartment without the
formation of PHF, (2) mature NFTs, which are characterized by filament aggregation of tau protein with the
displacement of the nucleus to the periphery part of the soma, and (3) the extracellular tangles, or the ghost
NFTs stage, that results from a neuronal loss due to large amounts of filamentous tau protein with partial
resistance to proteolysis(5).

Synaptic Loss: Synaptic damage in the neocortex and limbic system causes memory impairment and generally
is observed at the early stages of AD, Synaptic loss mechanisms involve defects in axonal transport,
mitochondrial damage, oxidative stress, and other processes that can contribute to small fractions, like the
accumulation of AB and tau at the synaptic sites. These processes eventually lead to a loss of dendritic spines,
pre-synaptic terminals, and axonal dystrophy. Synaptic proteins serve as biomarkers for the detection of
synaptic loss, and severity, such as neurogranin, a postsynaptic neuronal protein, visinin-like protein-1 (VILIP-
1), and synaptotagmin-1 (6).

Risk Factors of Alzheimer's Disease

There is no single cause for AD but rather it is the result of complex interactions between multiple factors, these
include genetic, epigenetic, and environmental factors that act in combination to cause aberrant brain function
and increase the likelihood of developing the disease (7).

1. Genetics and Family History:

Genetic factors were found to play a major role in the development of AD, seventy percent of the AD cases were
related to genetic factors: most cases of early-onset Alzheimer's disease (EOAD) are inherited in an autosomal
dominant pattern, and mutations in the dominant genes such as Amyloid precursor protein (APP) on
chromosome 21, Presenilin-1 (PSEN-1) on chromosome 14, Presenilin-2 (PSEN-2) on chromosome 1, and Apo
lipoprotein E (ApoE) are associated with late onset Alzheimer disease (LOAD) AD (8).

Early-onset familial Alzheimer's disease: which is characterized by an early-onset (<60 years old) and
accounts for approximately 1-2% of AD cases, is attributed to mutations in one of three genes: those encoding
amyloid-beta precursor protein (APP) and presenilins: PSEN1 and PSEN2(2).
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Most mutations in the APP and presenilin genes increase the production of a small protein called amyloid beta
(AB) 42, which is the main component of amyloid plaques, Some of the mutations merely alter the ratio between
AB42 and the other major forms particularly AB40 without increasing AB42 levels (9).

Other genes associated with autosomal dominant Alzheimer's disease are ATP Binding Cassette Transporter
A1(ABCA?7), Clusterin Gene (CLU) and Bridging Integrator 1 (BIN1), Evolutionarily Conserved Signaling
Intermediate in Toll pathway (ECSIT), Estrogen Receptor Gene (ESR), vitamin D receptor(VDR) gene
polymorphism and Sortilin-related receptor1 (SORL1) (9).

Down syndrome, a genetic disorder caused by the presence of an extra chromosome (number 21) in the cells
of affected individuals, also carries an increased risk for early-onset AD and dementia. By the age of 60, between
50-70% of people with Down syndrome develop dementia (10).

Late-onset familial Alzheimer's disease: which represents the rest of the AD cases corresponds to the
sporadic AD variant (late-onset, >65 years old) where the etiology is not well established and in which
environmental and genetic differences may act as risk factors. (2).

The strongest genetic risk factor for sporadic Alzheimer's disease is APOEe4 which is one of four alleles of
apolipoprotein E (APOE). It plays a major role in lipid-binding proteins in lipoprotein particles and the epsilon4
allele disrupts this function (11).

ApoE"4 plays an important role in AB deposition as a senile plaque and causes cerebral amyloid angiopathy
(CAA), which is known as a marker for AD. ApoE 4 was also shown to be associated with vascular damage in
the brain, which leads to AD pathogenesis (11).

2.Age:

The most important risk factor and it is a complex and irreversible process that occurs through multiple organs
and cell systems with a reduction in the brain volume and weight, a loss of synapses, and ventricles’
enlargement in specific areas accompanied by Senile Plaques (SP) deposition and Neurofibrillary Tangles
(NFT) (12).

Most cases of Alzheimer’s disease are seen in older adults, ages 65 years or above. Between the ages of 65 and
74, approximately 5 percent of people have Alzheimer’s disease. For those over 85, the risk increases to 50
percent (12).

Moreover, several conditions might emerge during aging due to impairment of the body’s self-repair
mechanisms, including in the brain such as glucose hypo metabolism, cholesterol dyshomeostasis,
mitochondria dysfunction, depression, and cognitive decline, these changes also appear in normal aging, which
makes it difficult to distinguish the cases in early AD (13).

2. Environmental Factors:
Environmental risk factors including air pollution, diet, metals, infections, and many others may induce
oxidative stress and inflammation and increase the risk of developing AD (14).
Air Pollution: Six air pollutants have been defined by National Ambient Air Quality Standards (NAAQSs) in the
USA as a threat to human health, including ozone (03), nitrogen oxides (NOx), carbon monoxide (CO),
particulate matter (PM), sulfur dioxide (SO2), and lead. Studies on animals and cellular models have shown that
exposure to high levels of air pollution can result in damage to the olfactory mucosa and bulb, in addition to the
frontal cortex region, like that observed in AD (14).
Air pollution can cause an increase in AB42 formation, accumulation, and impaired cognitive function, there is
a link between oxidative stress, neuroinflammation, and neurodegeneration, with the presence of hyper-
phosphorylated tau and AB plaques in the frontal cortex (13).
Diet and Nutrition: Several dietary supplements such as antioxidants, vitamins, polyphenols, and fish were
reported to decrease the risk of AD, whereas saturated fatty acids and high-calorie intake were associated with
increasing the risk of AD (15).
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Food processing causes the formation of toxic secondary products (advanced Glycation end products, AGEs)
from non-enzymatic Glycation of free amino groups in proteins, lipids, and nucleic acids, the toxic effect of AGEs
is referred to as their ability to induce oxidative stress and inflammation by modifying the structure and
function of the cell surface receptors and body proteins (16).
Different studies demonstrated that elevated AGE serum level is associated with cognitive decline and
progression of AD, the AGE receptor (RAGE) is in a different place within the body, including microglia and
astrocytes, and was established to be overexpressed in the brain of AD patients and serve as a transporter and
a cell surface receptor for AB (13).
Malnutrition is another risk factor for AD. Deficiency in nutrients such as folate, vitamin B12, and vitamin D
may cause a decrease in cognitive function, in addition to the fact that patients with AD suffer from problems
associated with eating and swallowing, which may increase the risk of malnutrition (17).
Metals: Studies demonstrated that Aluminum (Al) accumulates in the cortex, hippocampus, and cerebellum
areas, where it interacts with proteins and causes misfolding, aggregation, and phosphorylation of highly
phosphorylated proteins like tau protein, characteristic of AD. Studies revealed that acute exposure to lead was
associated with AD and caused an increase in B secretase. Results have demonstrated that Cadmium ions are
involved in the aggregation of AB plaques and the self-aggregation of tau in the AD brain expression and AB
accumulation. In addition, zinc, mercury, copper, manganese, and magnesium have all been suggested as risk
factors for AD (18).
Infections: Studies showed that the DNA of herpes simplex virus (HSV-1) was found in patients with ApoEe4
allele carriers, which explains the high risk for developing AD. HSV-1 can replicate in the brain, which can result
in the activation of the inflammatory response and an increase in AB deposition, resulting in damage to neurons
and the gradual development of AD (19).
The other study results have revealed the role of chronic bacterial infections in AD as syphilitic dementia
caused by spirochete bacteria (Treponema pallidum), which are accumulated in the cerebral cortex, produce
lesions like neurofibrillary tangles, which lead to devastating neurodegenerative disorders. Besides, the
Chlamydia pneumonia bacterium can trigger late-onset AD by activation of astrocyte and cytotoxic microglia,
disrupt calcium regulation and apoptosis, resulting in deterioration of cognitive function, and increase the risk
of AD (19).
Recently, however, DNA from peripheral blood leucocytes and the brain of AD patients has been analyzed.
for cytomegalovirus (CMV), Epstein-Barr virus (EBS), and human herpes virus 6 (HHV-6), the data suggest that
EPV and HHV-6 could be risk factors for cognitive decline and progression to AD (7).
COVID-19: there is also intensive research going on to analyze the possible long-term impact of COVID-19
infection on the risk of cognitive impairment and eventually dementia. Collecting user feedback and
participants' experiences using digital tools and new technology e.g.-FINGERS concept) is needed (37).

3. Medical Factors:
Cardiovascular Disease (CVDs): Cardiovascular Diseases are recognized as an important risk factor for AD,
such as stroke which is associated with an increased risk of dementia due to neural tissue loss, which enhances
degenerative effect and influences amyloid and tau pathology 20).
Obesity and Diabetes: Increasing body fat is associated with a decreased brain blood supply which promotes
brain ischemia, memory loss, and vascular dementia. Chronic hyperglycemia can induce cognitive impairment
because of increasing amyloid-beta accumulation, oxidative stress, mitochondrial dysfunction, and
neuroinflammation (21).
Depression: a personal history of depression has been related to an increased risk of developing AD later in
life, although this finding has not been universal (22).
Several randomized control trials found that treatment of depression in elderly adults results in improved
cognitive function, though some show no improvement at all. Additionally, some types of anti-depressant
medication (especially those with anti-cholinergic properties) can worsen cognitive function (23).
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4, Lifestyle factors:

Education level and mental activity: It is observed that there is a connection between educational level and
the risk of developing Alzheimer’s disease. People with fewer years of education seem to be at a higher risk as
they are unaware of the prevalent causes (24).

The exact cause for this relationship is unknown, but it is theorized that a higher education level leads to the
formation of more synaptic connections in the brain. This creates a “synaptic reserve” in the brain, enabling
patients to compensate for the loss of neurons as the disease progresses (25).

Physical activity: Engaging in leisure time physical activity at least twice a week in midlife was associated with
a greater than 50% reduction in the risk of dementia, Exercise strongly up-regulates antioxidant capacity,
leading to reduced ongoing levels of oxidative stress and inflammatory burden (26).

Social activity: A complex series of relationships exists between social-environment variables and cognitive
decline and dementia. In the whole population, factors such as increased engagement in social, physical, or
intellectual pursuits were related to a decreased risk of dementia (27).

Studies have noted in elderly people that living in a home rather than in an institutional care facility can help
maintain independence, family relationships, and relationships with the wider community. However, despite
these benefits, older adults living alone at home may be functionally or cognitively vulnerable (27). Smoking:
Several studies link smoking and cognitive impairment, Smoking increases total plasma homocysteine, an
independent risk factor for stroke, cognitive impairment, AD, and other dementias and it can also induce
oxidative stress, which is associated with excitotoxicity that may be directly or indirectly related to the
neuropathology of AD (28).

High alcohol consumption: Moderate drinking may be associated with better cognitive function in
comparison to those who are heavily alcohol consumption. However, heavy alcohol consumption can have
neurotoxic effects and lead to brain damage. Many chronic alcoholics demonstrate significant brain atrophy
and are associated with impaired cognitive function and increased risk of dementia (29).

The benefits of alcohol may be produced through its favorable effects on the cardiovascular system. Alcohol
appears to reduce inflammation, increase HDL cholesterol, inhibit blood clotting, increase brain blood flow, and
increase insulin sensitivity all of which are thought to protect against vascular disease in the body and brain,
also many alcoholic drinks contain antioxidants, which may help reduce oxidative damage in the aging brain
(30).

5. Traumatic brain injury: Traumatic brain injury (TBI) is the disruption of normal brain function caused
by a blow to the head or penetration of the skull by a foreign object. Not all traumas to the head disrupt
brain function. Moderate TBI is defined as a head injury resulting in loss of consciousness or post-traumatic
amnesia that lasts more than 30 minutes. If loss of consciousness or post-traumatic amnesia lasts more
than 24 hours, the injury is considered severe (31).

Moderate TBI is associated with twice the risk of developing AD and other dementias compared with no head

injuries, and severe TBI is associated with 4.5 times the risk (32).

6. Sleep: Sleep disturbance has a complex association with AD and may be either a preclinical biomarker or
a potential modifiable risk factor for AD, Patients with AD frequently experience sleep disturbances,
including insomnia, abnormal sleep duration, poor nighttime sleep quality, excessive daytime sleepiness,
and disrupted circadian rhythms. These sleep problems subsequently reduce the patient's quality of life
and increase the risk of premature institutionalization. Exogenous melatonin has the potential to alleviate
neuropathology and SD in AD by different mechanisms (33).

7. Hypoxia: Hypoxia can be caused by cardiovascular disease (CVD), hematological diseases, chronic kidney
diseases (CKD), respiratory dysfunction, and environmental conditions, which could influence the central
nervous system and induce neurodegeneration. Acute hypoxia can be induced by stroke, while obstructive
sleep apnea syndrome (OSAS), capillary dysfunction, and CKD may lead to chronic hypoxia. Cognitive
impairment may also occur in normal adults after hypoxia, Hypoxia is associated with AD. Hypoxia
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facilitates the pathogenesis of AD through multiple pathways including increasing the production and
accelerating the accumulation of AB, decreasing the degradation of AB, reducing the clearance of AB,
elevating the hyperphosphorylation of tau, inhibiting the autophagic function, calcium-homeostasis
dysregulation, aggravating neuroinflammation and oxidation stress, ruining the mitochondria function
(34).

8. Hearing impairment: Hearing impairments are common among older adults: affecting up to 40% of adults
aged 65 and up to 90% of adults aged>90, Hearing difficulty is commonly reported by patients with AD,
Observational studies have found a consistent association between hearing loss and risk of dementia and
cognitive decline (35).

Hearing impairments may directly affect dementia risk through brain atrophy by impairing cognitive
processing abilities or by increasing cognitive load, Hearing impairments may also affect “psychosocial well-
being" including social engagement, mental health, and physical activity which could lead to increased
dementia risk. The Lancet Commission on dementia prevention in 2020 suggested that treating hearing loss
may reduce dementia burden by up to 8%. However, this estimate is based on observational studies which may
be biased (35).

The reason for the link between the two conditions is currently unknown but various hypotheses have been
proposed. These include the following: common pathological mechanisms acting on the auditory pathway and
brain such as vascular factors (e.g., diabetes, atherosclerosis, and hypertension); the additional cognitive load
required in understanding poor auditory input interferes with other cognitive functions such as language
processing and memory (35).

10. Loneliness: Loneliness has been reported to be associated with an increased risk of dementia; however,
the extent of this relationship remains controversial (34).

A meta-analysis of four longitudinal studies found no association between loneliness and dementia, whereas
other studies have found that loneliness is associated with an increased risk of developing dementia.
Furthermore, loneliness has cross-sectionally been associated with a higher cortical amyloid burden, a
neuropathological feature of AD (32).

Dementia was described as a great burden caused by loss of one's independence due to loss of cognitive and
physical capabilities and loss of social relationships (35).

11. Stress: It was hypothesized that longstanding psychological stress can result in neural degeneration and
AD due to pathological alterations in the hypothalamic-pituitary-adrenal axis. In recent years several
epidemiological studies have been published on stress as a risk factor for AD (34).

12. Oral health: Several studies have supported the links between lifestyle choices, specifically engaging with
oral health practices and AD development (34).

More recently, a Taiwanese study found a strong link between chronic periodontal disease (exposures of
around 10-year period) and AD (36).

Clinical presentation:

The National Institute of Neurological and Communicative Disorders and Stroke and the Alzheimer Disease and
Related Disorders Association working group (NINCDS-ADRDA) criteria were presented in 1984. These
landmark criteria for AD include a specification that the onset of dementia should be insidious and that there
is a lack of other systemic or brain diseases that may account for progressive memory and other cognitive
deficits. According to the NINCDS-ADRDA criteria, a definite diagnosis of AD is only to be made when there is
histopathological confirmation of the clinical diagnosis (38).

In 2011, The National Institute of Aging-Alzheimer Association (NIA-AA) updated the guidelines published in
1984. The workgroup sought to ensure that the revised criteria would be flexible enough to be used by both
general healthcare providers without access to neuropsychological testing, advanced imaging, and
cerebrospinal fluid measures, and specialized investigators. They propose the following terminology for
classifying individuals with dementia caused by AD: (1) Probable AD dementia, (2) Possible AD dementia, and
(3) Probable or possible AD dementia with evidence of the AD pathophysiological process (38).
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The National Institute of Aging-Alzheimer Association (NIA-AA) also proposed new guidelines to categorize
the brain changes associated with AD and other dementias. The new criteria identify three stages of AD with
the first occurring before symptoms and incorporate biomarker tests in cerebrospinal fluid (CSF) and blood
(39).
The three stages of AD proposed by the new criteria:

|. Preclinical AD:
AD starts with a preclinical phase in which AD neuropathological abnormalities begin to accumulate but
cognitive ability is normal (40).
Alzheimer's disease criteria incorporate two biomarkers, the first shows the level of Af accumulation in the
brain, and the second shows that the neurons in the brain are injured or degenerating (2). Although A
deposition and elevated tau/phosphorylated tau are hallmarks of AD, alterations in these proteins are seen in
other neurological disorders. Elevations in A seem to be more specific than alterations in tau (40).
The NIA-AA criteria for preclinical AD propose three ordered stages; stage one is characterized by evidence of
AP accumulation on PET A imaging or CSF assays. Stage two involves cerebral amyloidosis plus evidence of
neurodegeneration, such as elevated CSF tau levels or abnormalities on functional or structural neuroimaging,
Stage three is characterized by amyloidosis plus neurodegeneration with evidence of very subtle cognitive
decline that does not yet meet the criteria for MCI. (40).
Knopman used structural and amyloid imaging markers to categorize individuals according to these stages, the
rate of short-term (one year) progression to MCI or dementia increased with advancing preclinical AD stage
(41).

1. Mil nitive Impairmen AD:
Individuals with MCI have mild but measurable changes in thinking abilities that are noticeable to the person
affected and to his relatives, but that do not affect the individual’s ability to carry out everyday activities. Studies
indicate that as many as 10-20 % of people aged 65 or older have MCI. Nearly half of all people who have visited
a doctor about MCI symptoms will develop dementia in three or four years. Further cognitive decline is more
likely among individuals whose MCI involves memory problems than among those whose MCI does not involve
memory problems (42).

I11. Dementia due to AD:
Dementia due to Alzheimer’s disease, or Alzheimer’s dementia, is characterized by noticeable memory,
language, thinking, or behavioral symptoms that impair a person's ability to function in daily life, combined
with biomarker evidence of Alzheimer 's-related brain changes. As Alzheimer's progresses, individuals
commonly experience multiple types of symptoms that change with time. As the disease progresses, individuals
experience other difficulties. Apathy and depression also may be present early in the disease. Later symptoms
include impaired communication, disorientation, confusion, poor judgment, behavior changes, and, ultimately,
difficulty speaking, swallowing, and walking. Alzheimer’s disease is staged into 3 major categories according to
the assessment of 6 cognitive categories: memory, orientation, judgment & problem-solving, community
affairs, home & hobbies, and personal self-care (43):
*Mild Alzheimer’s Dementia: most people can function independently in many areas but are likely to require
assistance with some activities to maximize independence and remain safe. Handling money and paying bills
may be especially challenging, and they may need more time to complete common daily tasks. They may still
be able to drive, work, and participate in their favorite activities (44).
*Moderate Alzheimer’s Dementia: it is often the longest stage, individuals experience more problems with
memory and language, are more likely to become confused, and find it harder to complete multistep tasks such
as bathing and dressing. They may become incontinent at times, and they may start having personality and
behavioral changes, including suspiciousness and agitation. They may also begin to have problems recognizing
loved ones (44).
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*Severe Alzheimer’s Dementia: In the severe stage of Alzheimer’s dementia, individuals’ ability to
communicate verbally is greatly diminished, and they are likely to require around-the-clock care. Because of
damage to areas of the brain involved in movement, individuals become bed-bound which makes them
vulnerable to physical complications including blood clots, skin infections, and sepsis, which triggers body-
wide inflammation that can result in organ failure. Damage to areas of the brain that control swallowing makes
it difficult to eat and drink (44).

Abnormal

—— Amyloid-B (CSF/PET)
Synaptic dysfunction (FDG-PET/fMRI)
— Tau-mediated neuronal injury (CSF)
= Brain structure (volumetric MRI)
= Cognition
= Clinical function

Normal Preclinical ’ MCI ¢ Dementia

Clinical Disease Stage

Figure (1): Hypothetical model of dynamic biomarkers of the Alzheimer’s pathological cascade, expanded in
the preclinical phase (45).

Alzheimer’s Disease Diagnostic Criteria:

The only method of definitively diagnosing AD is a brain autopsy. However, mental and behavioral tests and
physical examinations allow physicians to make an accurate diagnosis of AD in 90 percent of cases (25).
There are three sets of criteria for the clinical diagnoses of the spectrum of Alzheimer's disease: the 2013 fifth
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) )(46).; the National Institute on
Aging-Alzheimer's Association (NIA-AA) definition as revised in 2011 and the use of supportive biomarker
evidence (imaging, serum, and CSF) of AD pathology were included to aid in the delineation of AD from other
forms of dementia as well as in the diagnosis of MCI due to AD)(47); and the International Classification of
Diseases (ICD-11)(48).

Three broad periods, which can span decades, define the progression of Alzheimer's disease from the
preclinical phase, to mild cognitive impairment (MCI), followed by Alzheimer's disease dementia (47). DSM -5
Criteria for the diagnosis of Alzheimer’s disease (46):

A\. The criteria are met for major or mild neurocognitive disorders.
B. There is insidious onset and gradual progression of impairment in one or more cognitive domains (for major
neurocognitive disorder, 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 learning and at least one other cognitive domain (based on detailed
history or serial neuropsychological testing).
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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

neurological, 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 either genetic 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 a 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 neurological or systemic disease or condition likely contributing to cognitive decline).
B. The disturbance is not better explained by cerebrovascular disease, another neurodegenerative disease,
the effects of a substance, or another mental, neurological, or systemic disorder.

Perspectives: There is no denying that the clinical treatment of AD is currently facing significant bottlenecks.
The failure of many clinical trials suggests the importance of early diagnosis and prevention. Therefore, in
recentyears, researchers have been interested in thinking about AD from a broad perspective and in evaluating
novel potential risk factors beyond those traditionally associated with AD such as CVD, diabetes, and education.
Furthermore, our review highlights the potential importance of underappreciated health factors to healthy
aging such as sleep, diet, and hearing. This new research adds further evidence to support a shift from amyloid-
focused drug targets to multi-domain interventions that may help prevent AD and slow cognitive decline.
However, there is still a lot of work to be done in these areas.
Conclusion: In the present review, the general background information on Alzheimer's disease and several
novel risk factors and their links to AD was published in recent years.
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