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Abstract:

Alzheimer's Disease(AD) is a progressive and neurodegenerative disorder that has come a
significant global health concern. Originally described by Alois Alzheimer in the early 20th
century, AD is the leading cause of dementia, affecting a substantial portion of the growing
population. This article provides an in- depth exploration of the devastating effects of AD on
individuals, families, and society. The chronic nature of the disease, its prolonged development
period, and the challenges faced by family

and caregivers are highlighted. Current individual approaches, emerging diagnostics, and
promising treatment options are discussed, offering a

comprehensive overview of the current state of AD research and management. By understanding
the profound impact of AD and exploring the latest advancements in diagnostics and treatment,
we aim to contribute to the ongoing dialogue on addressing this complex and pervasive health
Issue.

Aim :

This article looks into the basic mechanism of Alzheimer's disease in an attempt to provide a
thorough examination of the devastating consequences the disorder has on individuals as well as
their families. In addition, it aims to provide details about the current status of research and
possible treatment alternatives, encouraging hope despite the difficulties this neurodegenerative
iliness presents. The article aims to deepen awareness of Alzheimer's by shedding light on its
complexities and encouraging optimism for future developments in treatment and, eventually, a
solution.
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Introduction :

Alois Alzheimer primarily described Alzheimer disease (AD) in 1906s as a progressive and
neurodegenerative disorder. Neurodegenerative disorders are one of the crucial problems facing
by the modern health care system, and Alzheimer disease is one of those. It is identified as the
most ubiquitous form of dementia among geriatric persons from the very beginning of twenty-
first century.(1) Alzheimer disease is the most common cause of dementia, worldwide it generally
comprises around 60-80% of all dementia events (2), and is characterized by progressive loss of
neurons, brain functions and cognition function (3).

The main effects of Alzheimer's disease (AD), a progressive neurological illness, are on memory,
cognitive function, and day-to-day activities. Globally, as the population ages older, Alzheimer's
disease is having a bigger and bigger influence. This article examines the terrible consequences
that Alzheimer's disease has on people, families, and society as a whole. It also provides
information on the most recent, promising treatments that give hope for a cure. (4)

Alzheimer's disease is a chronic condition that takes 20 years to fully develop throughout the
preclinical and prodromal stages, with an average clinical course of 8 to 10 years. In the population
over 65, the disease is predicted to have a prevalence of 10-30% and an incidence of 1-3 percent.
The sporadic form of Alzheimer's disease, which affects most people (>95%), has a late onset
(8090 years of age) and is caused by the inability to remove the amyloid-f (AB) peptide from the
brain's interstitial spaces. Numerous hereditary risk factors for sporadic illnesses have been found.
A tiny percentage of patients (<1%) have inherited gene abnormalities that impact AP processing
and cause the condition to manifest at a significantly earlier age (mean age of ~45 years).
Cerebrospinal fluid biomarkers and PET can now be used to detect AP buildup in preclinical and
prodromal phases. While there are a number of approved medications that can help with
Alzheimer's disease symptoms, there are currently no treatments that can change
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the fundamental disease mechanisms. Treatment of any co-morbid conditions, such as
cerebrovascular disease, and the support of the patient's social networks are the main
priorities of management.(5)

UNDERSTANDING ALZHEIMER'S DISEASE:

Epidemiology :

Someone in the world develops dementia every 3 seconds. There are over 55 million people
worldwide living with dementia in 2020. This number will almost double every 20 years,
reaching 78 million in 2030 and 139 million in 2050. Much of the increase will be in
developing countries. Already 60% of people with dementia live in low and middle income
countries, but by 2050 this will rise to 71%. The fastest growth in the elderly population is
taking place in China, India, and their south Asian and western Pacific neighbours(6). AD
Is the most common form of dementia, accounting for 60 to 80% of the cases, with less
than half expected to be pure AD and the majority expected to be mixed dementias (7). The
other most common causes of dementia are frontotemporal lobar degeneration, vascular
dementia, Lewy body dementia, Parkinson's disease with dementia, and normal pressure
hydrocephalus, each of which accounts for 5-10% of cases. Of these, vascular dementia
and Lewy body dementia are most frequently linked to mixed pathology, which includes
concurrent AD(8). As the population ages, it is predicted that more than 131 million people
will be afflicted by 2050, and these crippling and economically devastating conditions will
only become worse by the middle of the century [9]. With the incidence of all dementias
doubling every 6.3 years from 3.9 per 1000 for ages 60—90 to 104.8 per 1000 after age 90,
aging is the biggest risk factor for AD (10). According to estimates, the prevalence is 10%
in those over 65 and 40% in people over 80 (11). Given the rapidly increasing costs
connected with the disease, effective pre-clinical diagnostics and treatments are required in
order to stop its progression before symptoms appear.
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Etiology :

Risk factors both the environment and genes can contribute to the development of AD. Age
Is a major risk factor. The chance of developing AD is approximately 3% at age 65 and
more than 30% by age 85 (12). Estimates indicate that approximately 3% of AD cases occur
in individuals under the age of 65, although the exact prevalence is uncertain (12). While
the population is getting older generally, age- specific incidence tends to be declining in a
number of nations (13&14)

According to the disease's onset and hereditary nature, AD can be categorized. While
Late-onset Alzheimer's disease (LOAD) accounts for approximately 95% of cases (15) and
manifests after age 65, Early-Onset Alzheimer's disease (EOAD) develops before age 65.
Familial AD shows Mendelian (usually dominant) inheritance, while sporadic AD shows
no simple familial link (16). As mutations in APP, PSEN1, or PSENZ2 cause these
circumstances, almost all EOAD are familial, while most LOAD are sporadic. Genome
wide association studies (GWAS) and sequencing have now provided more than 20 risk
loci in total that contribute to sporadic cases (17), but often there is no identifiable genetic
cause.

Pathology:

Pathology of Alzheimer disease is not clearly understood yet because it is a polygenic and
multifarious complex disease (18&19). Some important neuro- pathological hallmarks
which characterized Alzheimer’s disease are as follows:

Intracellular
newrofibrillars
tangles by
phosphorylation of
tau proteins

concentration of
acetylcholine

FIG. 1: SOME IMPORTANT ALZHEIMER’S PATHOLOGIC CONDITIONS. (20)(21)(22)
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Alzheimer's disease is primarily characterized by the increasing build-up of amyloid-f (AB)
particles around neurons, which result in plagues; the excessive phosphorylation of tau
proteins to create Neuro Fibrillary Tangles (NFTSs); and a reduction in the amount of the
neurotransmitter Ach(23). A type of neurotransmitter called acetylcholine is produced by
the brain's cholinergic neurons and helps in the transport of signals and messages (24). It
shows a very crucial part in learning and memory (25). AD pathology relates to the
deposition of plaques and neurofibrillary tangles (NFTs) in the brain which leads to
degradation of the cholinergic neurons in the hippocampal and cortical part of the brain and
decrease in the level of acetylcholine (26). Cholinergic dysfunction is responsible for
unregulated signal transmission of the cholinergic pathway which is accompanied by AD
(27).Dysfunction in cholinergic regulations originating from the basal forebrain and
interact with pathological aspects of AD-like Ag plague, NFTSs, inflammation, oxidative
stress to impair cognition (28).
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FIG. 2: ACETYLCHOLINESTERASE MECHANISM OF ACTION IN
ALZHEIMER’S DISEASE.

The brain cells network degradation resulting in dysregulation of neurotransmitters such as
dopamine, serotonin, glutamine, and noradrenaline also affects the function of various
additional serotonergic, dopaminergic, glutamatergic, and adrenergic neurons (29).
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Macroscopic features :

The most common method for diagnosis in AD remains pathologic diagnosis. however
several characteristics of AD can be identified through macroscopic examination, no
particular sign or set of traits is particularly distinct, however some features are very
suggestive of AD. The limbic lobe and multimodal association cortices exhibit the most
significant cortical atrophy in the AD brain, which is frequently at least moderate. Primary
motor and somatosensory cortices typically appear intact, while the frontal and temporal
cortices frequently exhibit increased sulcal gaps with atrophy of the gyri (30). There is
increasing recognitionof atrophy in posterior cortical areas in AD, most notable the
precuneus and posterior cingulate gyrus, driven in part by functional imaging studies ( 31).
As a result of this atrophy, there is often enlargement of the frontal and temporal horns of
the lateral ventricles as shown in Fig.3, and decreased brain weight is observed in most
affected individuals. None of the macroscopic features are specific to AD, and unaffected
clinically normal people may have moderate cortical atrophy, especially affecting frontal
lobes, with volume loss mostly affecting white matter

(32). Medial temporal atrophy affecting amygdala and hippocampus, usually accompanied
by temporal horn enlargement is typical of AD (33), but can be seen in other age-related
disorders such as hippocampal sclerosis or argyrophilic grain disease. Loss of neuromelanin
pigmentation in the locus coeruleus is another macroscopic characteristic of AD that is
frequently noticed, as shown in Fig. 3 (34).
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FIG. 3: Gross Brain Anatomy of Alzheimer's Disease. In comparison to a normal
brain, a lateral view of an Alzheimer's patient's brain may reveal narrowing of the
gyri and widening of the sulcal spaces. The arrowheads suggest that this may be more
easily seen in coronal sections, and the arrows highlight that this atrophy is
frequently accompanied by enlargement of the lateral ventricles' frontal and
temporal horns.

While none of these findings by themselves are unique to AD, they are frequently very
encouraging, particularly when other neurodegenerative diseases' outward manifestations
of similar changes are absent..
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DEVASTATING EFFECTS ON INDIVIDUALS AND FAMILIES:

Alzheimer's is a fatal illness that causes severe symptoms. However, its effects extend
beyond people who are affected. Whole families are impacted by Alzheimer's, which causes
severe financial challenges(35).

Individuals with Alzheimer's disease and associated dementias are typically looked after by
friends or relatives. Eighty percent of those suffering from Alzheimer's disease and
associated dementias are receiving care at home. Over 16 million Americans donate over
17 billion hours of unpaid care to friends and family who suffer from Alzheimer's and
associated dementias annually. It is projected that these caregivers will deliver 18.5 billion
hours of care in 2019. nearly 25% of dementia caregivers are "sandwich generation™
caregivers, meaning they look after both younger children and elderly parents. Women
make up nearly two-thirds of dementia caregivers, and 34% of caregivers are 65 years of
age or older.

Compared to caregivers of other types of conditions, those with Alzheimer's and related
dementias provide care for a longer period of time (79% versus 66%). For four years or
longer, more than half (57%) of family caregivers for individuals with Alzheimer's and
related dementias do so. Compared to less than half of caregivers of people without
dementia (49%), more than six in ten (63%) Alzheimer's caregivers anticipate continuing
to provide care for their patients for the next five years.

The demands of caregiving can limit a caregiver’s ability to take care of

themselves. Family caregivers of people with Alzheimer’s and related dementias are at
greater risk for anxiety, depression, and poorer quality of life than caregivers of people with
other conditions (36).

The Effects Of Alzheimer’s on Family Caregivers :

Alzheimer's disease progresses gradually, but consistent behavioral and functional changes
need more attention, time, and effort from the caregiver. There are many different ways
that Alzheimer's affects family members and caregivers. Among them are:

e Increased Risk of Physical IlIness: Compared to non-caregivers, caregivers report
more physical health issues and poorer general health. Caretakers are more likely to
experience cardiovascular issues, weakened immune systems,
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irregular sleep habits, delayed wound healing, and higher rates of chronic illnesses
like diabetes, rheumatoid arthritis, ulcers, and anemia.

e Diminished Emotional Well-Being: Compared to other caregiver types and non-
caregivers, dementia caregivers experience significantly higher levels of
psychological distress. Stress among caregivers can lead to major psychological
Issues, such as depression and anxiety, which need to be treated right away.

e Increasing Social Isolation: Caregivers frequently face social isolation due to a lack
of social interaction and support. In order to spend more time with their loved one,
they often give up or scale back on their jobs, sacrifice their own hobbies and leisure
activities, and spend less time with friends and family.

e Raising Financial Difficulties: Taking care of a loved one who has Alzheimer's is
expensive. Medical care, diagnostic testing, prescription drugs, and personal nursing
care are examples of direct costs. The loss of income incurred by family caregivers
who choose to forgo or cut back on paid work and hours is an example of an indirect
cost(37).

CURRENT DIAGNOSTIC APPROACHES:

Alzheimer's disease can be diagnosed in a number of ways. Alzheimer's is frequently
identified through a medical examination. They will assess symptoms and perform a
number of tests. To learn more about symptoms and behavior, they might consult with
friends and family. The most prevalent kind of dementia, Alzheimer's, requires a precise
diagnosis. Accurate diagnosis is a crucial first step in receiving the right care, treatment,
family education, and future planning.

A specialist in brain disorders (neurologist), or a geriatrician, who specializes in treating
older adults, will examine patient medical history, and symptoms. They will also speak
with a close friend or relative to get a more thorough diagnosis of Alzheimer's disease. In
addition, doctor will run a number of tests and do a physical examination(38).

Significant study has been done to find earlier and more accurate ways to diagnose AD,
and in the past ten years, testing has advanced. Neuropsychological testing, laboratory
testing (blood and other biologic fluids), brain neuroimaging, and genetic testing are some
of the procedures used to diagnose dementia after a medical history and physical
examination, which includes a neurologic and psychiatric assessment. Positron Emission
Tomography (PET) and Single Photon Emission Computed Tomography (SPECT) (39) are
techniques that can identify alterations in brain physiology and function. These techniques
have been used in conjunction with blood biomarkers in certain clinical trials. Computed
Tomography (CT) and structural and functional Magnetic Resonance Imaging (MRI) may
also be used in certain situations, however less frequently.
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Emerging Diagnostics:

Here is a high-level summary of recently invented diagnostic techniques :
e \olumetric Data:

In simple terms, the probability that mild cognitive impairment (MCI) will progress to
Alzheimer's disease (AD) can be predicted by changes in volume in particular brain regions.
Radiologists or FDA-approved MRI volumetric data software programs like Neuroquant
and Neuoreader can assist with these volume assessments. Changes in hippocampal volume
in particular are thought to be a significant AD biomarker (40). However, due to the
measure's low sensitivity in AD diagnosis, MRIs are considered a useful tool in the
diagnostic process, rather than being adequate on their own to establish a diagnosis (41).

e Diffusion Tensor Imaging:

Diffusion Tensor Imaging (DTI) is a sophisticated neuroimaging method that produces
magnetic resonance images corresponding to changes in macroscopic axonal organization
by utilizing the diffusion properties of water molecules. This method can be applied to
assess the structure of "minicolumns,” which are vertical cellular micro-circuits.
Minicolumns are known to change during aging, MCI, and AD in a somewhat predictable
and progressive manner, as previous research has shown (42). Additionally, a higher plaque
load and cognitive decline are linked to pathologic alterations in the cortex columnar
architecture(43). It is possible to measure DTI and use it as a neurodegenerative marker
with the help of proprietary software.

e PET Scan:

Amyloid-p (AP) and hyperphosphorylated tau are two pathologic species that build up in
the brains of AD patients. PET scans are a trustworthy biomarker that candetect both
proteins. Tau accumulation increases in tandem with cognitive decline, and amyloid
accumulation occurs prior to clinically significant cognitive changes, indicating the utility
of PET scans for both diagnosis and tracking disease progression(44).

e CSF and Blood Tests:

The brain is surrounded by cerebrospinal fluid (CSF), which is accessible via lumbar
puncture. Decades before clinically significant AD manifests, changes in the CSF's levels
of the tau and AP proteins occur (45). The two most well-known CSF tests that have been
developed in recent decades are the CSF tau phosphorylated at threonine 181 (P-taul81)
and the CSF APB42:AP40 ratio. It is hoped that CSF P-tau217, which is detectable in the
peripheral circulation, will offer a biomarker with exceptionally high sensitivity and
specificity (46).
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e Biomarkers :

The primary objective of data accumulation was originally intended to identify, assess, and
validate biomarkers for use in clinical research. In many situations, proving earlier
diagnostic and predictive capacity is the primary objective.

Additionally, biomarkers are used to validate and enhance dementia diagnosis precision.
The primary focus of biomarker development and validation in Alzheimer's disease (AD)
has been on cerebrospinal fluid (CSF) -omics, which includes proteomics, and PET ligands
to identify CNS tau/tangles or amyloid beta (A), the two pathological hallmarks of AD
(47) (48)(49). However, the invasiveness and expense of CSF and PET biomarkers,
respectively, restrict their use. Biomarker discovery and validation also face challenges
related to sample storage, assay standardization within and between laboratories, collection
techniques, and processing protocols.

The validation of blood-based biomarkers for dementia comes with difficulties. Just 19 of
the 196 potential blood-based biomarkers were given priority by the Alzheimer's Precision
Medicine Initiative for further review. However, it was determined that none of the 19
blood-based biomarkers match the intended product profile. Lack of confirmation in other
participants limited the majority of biomarker candidates. Insufficient external validation
could result in biased reporting and exaggerated forecast accuracy (50). Academia,
industry, and regulators must work closely together to expedite the development of blood-
based biomarkers for clinical application. Academic research frequently identifies
biomarkers, and industry carries out their commercialization. Collaborations between
academic institutions and business would enable access to clinical data, product testing,
and clinical definitive areas.

® Transcranial magnetic stimulation (TMS):

A non-invasive therapeutic method called transcranial magnetic stimulation (TMS)
stimulates underlying nerve cells by altering the magnetic field. Treatments for various
neurological disorders, including dementia, are being researched with TMS. According to
research by Benussi et al., paired-pulse TMS can differentiate AD from FTD and healthy
controls (HC) (51).

e Electroencephalographic (EEG) :

Assessments of electroencephalographic (EEG) recordings have also been made for
dementia diagnosis. Since EEG captures cortical neurons' electrical activity, it can be used
to determine general brain function. Abnormalities in EEG recording are observed in
subcortical dementias. EEG is a non-invasive technique that aims to achieve an earlier
diagnosis, much like other methods. On the other hand, EEG recordings are more widely
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accessible and reasonably priced at clinical centers than PET or MRI scanning. There are
two general approaches to EEG methods.

The first is carried out in the absence of any stimuli while the subject is in the resting state,
or awake at rest. Patients find it more comfortable and less stressful as they are not expected
to complete a behavioral task (52).

Multiple investigations using EEG in the resting state have documented four effects of AD
(53). In AD patients, the power spectrum slows down from high frequency (alpha, beta,
and gamma) to low frequency (54). The progression of AD is correlated with the frequency
shift from higher to lower. Patients with AD have a reduction in the complexity of their
EEG signals, which is most likely due to neuronal death (55). Patients with AD show
decreased synchronization, which is the outcome of reduced brain area connectivity (56,
57). Although the exact cause of desynchronization is unknown, atrophy of neural networks
may be the root cause. Patients with AD have neuromodulatory deficits related to their
cross- frequency interaction (58). For example, theta-rate modulated beta rhythms are more
prominent in controls than in AD patients.PROMISING TREATMENT OPTIONS:

Multiple mechanisms have been proposed to explain the pathology of AD, and the
treatments available today work against these mechanisms. The tau hypothesis, cholinergic
hypothesis, excitotoxicity hypothesis, and amyloid cascade hypothesis are the most
commonly recognized disease models.

The cholinergic deficiency that arises early in AD is the reason our current AD medications
were created. Acetylcholine, a neurotransmitter that affects learning and memory neural
circuitry, is profoundly reduced when cholinergic neurons are selectively lost, an early
pathologic finding in AD. Therefore, an early approach to treating AD involved facilitating
cholinergic transmission, which led to the continued use of several palliative medications.
Digestive symptoms, vertigo, fatigue, insomnia, hallucinations, bradycardia, syncope, and
cramping in the muscles are some of the significant side effects (59)(60)(61).

Present-day Treatment Approaches and Choices :
e Cholinesterase Inhibitors :

The main function of cholinesterase inhibitors is to reversibly inhibit cholinesterase, the
enzyme that degrades acetylcholine in brain synapses, so extending the effects of the
reduced acetylcholine levels in the brain(62)(63). There are currently three cholinesterase
inhibitors in use: galantamine, rivastigmine, and donepezil.

Acetylcholinesterase and butyrylcholinesterase are pseudo-irreversibly inhibited by
Rivastigmine, which works by attaching to two of the enzyme's active sites. Due to its
slower dissociation than acetylcholinesterase, it is referred to as pseudo- irreversible. The
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reversible, non-competitive acetylcholinesterase inhibitor Donepezil has been shown to
have an impact on daily living activities, cognitive function, and overall clinical status.
Benefits appear to be slightly greater for the 10 mg dosage than the 5 mg dosage. There is
a larger dose form available, 23 mg, which has suspicious clinical benefits. According to
meta-analyses, these medications can postpone, on average, the onset of adverse behaviors
and the decline in activities of daily living (ADL) by six to twelve months. They can also
slow the decline in global clinical rating and the decline in cognitive function(64)(65).
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Galantamine is a nicotinic acetylcholine receptor modulator and reversible competitive
acetylcholinesterase inhibitor. Theoretically, regions of the brain with low acetylcholine
levels will be more affected by this agent. Its effects resemble those of the other inhibitors
of cholinesterase(66).

e N-methyl-D-aspartate (NMDA) Receptor Antagonist :

Through N-methyl-D-aspartate (NMDA) receptor ion channels, an excitotoxic overload of
calcium flux into neurons is caused by overstimulation of glutamatergic activity in the
brain(67)(68). Excitotoxicity causes a progressive loss of synaptic function and ultimately
neurodegeneration, which is consistent with the pathological anatomy of AD and the
progressive decline in cognition(69). The synaptic plasticity that is assumed to underpin
learning and memory, as well as glutamate synaptic transmission, are both significantly
influenced by the NMDA receptor. Memantine, a low-affinity NMDA receptor antagonist,
Is believed to mitigate the cognitive decline linked to AD by modulating NMDA receptors
to lessen glutamate-induced excitotoxicity(70)(71). The FDA has approved memantine for
moderate to severe AD(72). It has been demonstrated to improve scores on the activities of
daily living, the global function assessment, and the dementia stage assessment(73)(74).
Additionally, it has been proposed that it may be effective in decreasing anxiety,
agitation/aggression, delusions, and disruptions of the circadian rhythm(75). The benefit is
readily apparent but it is not very great. It comes in both immediate- and extended-release
forms, as well as combined with donepezil to form a pill. Memantine and cholinesterase
inhibitors together seem to have synergistic effects, which is why treating moderate-to-
severe AD with this combination is standard procedure(76).

Combination treatments:

Randomized controlled trials on parallel groups of patients with moderate to severe AD
demonstrated that combination memantine and donepezil use significantly improved global
state, language, ADL, behavior, and cognitive function compared to the placebo group
(memantine and placebo)(77). However, in patients with mild to moderate AD, this benefit
was not shown(78).

Emerging Treatments Options:

The development of drugs that specifically target the pathologic forms of tau and amyloid
beta (AB) proteins linked to AD has emerged from the search for disease-
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modifying therapies. According to the amyloid cascade theory, toxic variations of the AP protein
cause synaptic dysfunction and neuronal death. One of the disease's early findings is AP
pathology(79)(80). Research has demonstrated a more precise correlation between the tau
pathology and the advancement of cognitive impairment(81)(82).

e Targeting Amyloid Pathology :

Although more recent theories suggest other possibilities, beta amyloid and hyperphosphorylated
tau are partially responsible for the neurodegenerative effects of AD. For a pathological diagnosis
of AD, tau-containing neurofibrillary tangles and amyloid plaques remains needed(83). Genetic
alterations that change the production of amyloid have been connected to multiple familial forms
of Alzheimer's disease. Studies using CSF biomarkers have additionally demonstrated that AB42
peptides decrease one to two decades before AD symptoms appear(84). While both soluble and
insoluble amyloid dimers have been shown to produce synaptic toxicity, it is thought that the
soluble aggregates have a stronger correlation with AD symptoms and disease severity(85).

Therapeutic agents have been developed to increase AP clearance from the central nervous system,
reduce various forms of pathologic AP, or stop AP aggregation.

However, a number of tested drugs have not shown to be effective, and some have even make
cognitive or physical symptoms worse, creating doubt on the amyloid hypothesis(86). By making
sure that the right subjects are chosen to participate in clinical trials and that appropriate measures
are taken, newer research techniques aim to enhance drug evaluation(87).

e Passive Immunotherapeutics :

Therapeutic agents have been developed to increase A clearance from the central nervous system,
reduce various forms of pathologic AP, or stop AP aggregation.

However, a number of tested drugs have not shown to be effective, and some have even make
cognitive or physical symptoms worse, creating doubt on the amyloid hypothesis. By making sure
that the right subjects are chosen to participate in clinical trials and that appropriate measures are
taken, newer research techniques aim to enhance drug evaluatiAfter an early-stage vaccine meant
to stimulate a protective immune response in AD patients failed, scientists created passive
iImmunotherapeutic agents, which are monoclonal antibody solutions produced in biological
systems and infused into human subjects(88). Reducing AB42's central and peripheral effects is
the goal(89). While some passive immunotherapeutic agents are still being tested, others have
failed clinical trials.

Human anti-Ap monoclonal antibody Aducanumab (BIIB037) specifically targets aggregated
forms of AP, such as soluble oligomers and insoluble fibrils.

Aducanumab, when administered as an infusion, acts in a dose- and time- dependent manner to
reduce AP in prodromal or mild AD with AB PET-confirmed pathology. It does this by entering
the central nervous system. Considerable evidence of plaque reduction has been provided. The
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most significant safety finding has been the increased frequency of dose-related amyloid-related
Imaging abnormalities, specifically edema/effusion (ARIA-E), in Apo-E4 carriers. A notable
reduction in the advancement of cognitive impairment was noted by the researchers in subjects
who were administered the maximum dose of 10 mg/kg (based on the CDR-Sum of Boxes)(90).
The FDA approved aducanumab in June 2021 to treat AD, subject to a phase 1V trial that carefully
evaluates the drug's safety and efficacy. Subsequently, the FDA changed the medication's
indication to focus on mild cognitive impairment or mild dementia related to AD, amid some
controversy regarding the accelerated approval process that was carried out despite scant evidence
of treatment benefit.

Lecanemab (BAN2401), Lecanemab (BANZ2401), Donanemab (LY3002813), Gantenerumab,
Crenezumab are other passive immunotherapeutic agents used in the treatment of alzheimer’s
disease(91).

e Inhibition of Tau Aggregation :

Since it promotes mitochondrial activity and reduces neuroinflammation, Methylene Blue (MB)
Is a well-known drug with a wide range of applications(92). MB has been studied in animal models
to lower AP levels and enhance memory and learning, which is thought to be mediated by raising
AP clearance(93). It has been found to induce autophagy(94), which helps to promote the removal
of tau filaments and reverse tau aggregation(95). While some animal studies reported some
efficacy in improving cognition and reducing tau pathology, human trials have not shown clear
benefits. This has been ascribed to MB's ability to decrease tau fibrils while increasing granular
tau oligomers, which are believed to be crucial for the death of neurons(96).

Turmeric root is the natural source of curcumin, a plant compound having anti- inflammatory and
antioxidant qualities. It binds directly to protein sheets that haveP pleated patterns, which stops
aggregation(97). Similar to MB, it has also been demonstrated to lessen cognitive impairments
and reduce tau and AP pathology in animal studies. There haven't been any notable cognitive
effects from earlier

trials(98). Only moderate results were seen in a recent trial with a small population. Concerns
regarding curcumin's poor water solubility at neutral or acidic pH, instability at basic pH, and
rapid intestinal and first pass glucuronidation have limited the drug's clinical development as a
therapeutic agent.

Treatment of behavioral and psychological symptoms of dementia in
Alzheimer’s disease :
Even in amnestic mild cognitive impairment (MCI), the predementia stage of AD, noncognitive

neuropsychiatric symptoms, also known as behavioral and psychological symptoms of dementia
(BPSD), are prevalent throughout all clinical stages of AD and become more common as the
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disease advances. They are the primary causes of patients being institutionalized and an increased
caregiver load. Four major symptom clusters with high prevalence can be identified in BPSD,
according to a large observational study: psychosis (38% of patients, e.g., delusions), affective
symptoms (59%, anxiety and depression), hyperactivity (64%, e.g., aggression, disinhibition), and
apathy (65%).For treating comorbid depression in AD dementia, serotonin reuptake inhibitors
(SSRIs) such as fluoxetine, sertraline, paroxetine, citalopram, and fluvoxamine are widely
regarded as some of the most effective antidepressants. SSRIs may also be taken into account in
the treatment of AD dementia agitation and psychosis(99).

In these individuals, other commonly used antidepressants include Bupropion, Venlafaxine,
Duloxetine, and selective noradrenalin and serotonin inhibitors (SNRIs). Their effectiveness in
treating depression in AD dementia is supported by meta-analyses and a few randomized
controlled trials with small patient populations(100).

It is clear that medications currently used to treat AD either only slightly improve cognitive
function or provide some Behavioral and Psychological Symptoms of Dementia (BPSD) relief.
One might claim that the development of novel medications that function in the early stages of
AD represents a "medical need"

(101). Since a delay in treatment is linked to irreversible symptom progression, prompt treatment
IS essential.

Conclusion:

Alzheimer's disease presents a formidable challenge to individuals, families, and healthcare
systems globally. While the devastating effects of the disease are profound, the ongoing research
and promising treatment options provide hope for a future where effective interventions can
mitigate its impact. Continued efforts in understanding the disease's mechanisms and advancing
innovative therapies are crucial in the quest to unravel the mysteries of Alzheimer's and ultimately
find a cure.
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