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Abstract: 

More people will grow older, and especially in the 21th century with such great medical care, people’s life 

expectancy increases. Imagine if there are 900 million elderly in the world, almost 100 million people, 

statistically, would eventually develop Alzheimer’s disease (AD) AD. These diseases develop from a 

malfunction of two proteins in our body called the tau and the Amyloid-β. On that note, because AD currently 

still is an incurable disease, it is also important to make sure that the AD patients still have a healthy lifestyle in 

terms of their Quality of Life; the disease itself has had a serious impact on the patient’s physical and mental 

health which we should not let any other element worsen their quality of life even more. This Literature review 

aims to scour the research papers available on Alzheimers’ to list out some factors that reduce their mental 

welfare in AD patients. Our main claims are mainly looking at people with mild to moderate stages of AD who 

live alone where our references and data will be based on the particular group. Lastly, some people might claim 

that they have a deep understanding about AD, but in truth, we have little to no understanding about its origins 

and no proper treatments or therapies against them. 
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Introduction 

Alzheimer’s disease, or AD is one of the progressive 

neurodegenerative diseases that occurs when a 

certain individual has a steady decline in terms of 

their abilities to remember something new, and their 

other cognitive abilities such as language, thought 

process, and organization (1-3). It’s the most 

common type of Dementia which appears mostly in 

the elderly populations (4). Quality of Life (QoL) 

research on AD is considered a controversial topic 

because of how complex, subjective, and 

unpredictable it is (5). The study and measure of QoL 

is presumed that it can help explain the disease 

progression and the clinical meaningfulness of the 

changes (6, 7). This topic, in particular, is a crucial 

and essential consideration of AD from it’s massive 

impact on the patients and caregiver because of its 

incurability and significant frequency in aging 

patients (8, 9). This study will aim to tackle the 

different factors that can affect the QoL in AD 

patients and caregivers, and ways to possibly benefit 

the QoL in their daily life. 

Alzheimer's disease (AD): 

Currently, in the scientific world, the Cause of AD is 

still an answer to look for. Although many case 

studies have pointed out some risk factors that could 

lead to the disease (10). These factors include age, 

family pedigree, apolipoprotein status, a concussion, 

depression casese, hypertension, health issues, low 

physical and cognitive activities, and more (11, 12). 

The Neuritic plaques and neurofibrillary tangles are 

the primary histological features of AD (7). The 

existence of phosphorylated protein tau (τ ) is the 

characteristic of the former, and the buildup of the 

insoluble protein amyloid-β (Aβ) designates the latter 
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(13, 14). Both have been related to the severity of the 

clinical features of dementia syndrome (15, 16). 

AD is a “neurodegenerative” and a PCD in short for 

“protein-conformational diseases” which is usually 

caused by the abnormal processing and 

polymerization of functional soluble proteins (15, 17, 

18). When those proteins become misfolded, soluble 

proteins in the neurons will achieve a change in their 

structures, possibly due to allelic mutations, outside 

factors, aging, or aggregate which eventually leads to 

irregular neuronal functions (19, 20).   

Ways to identify Alzheimer/ Dementia cases are done 

by using the Diagnostic or imaging approach. They 

require nanoparticle based detection to look for 

Alzheimer’s biomarkers such as protein amyloid-β 

and Tau in cerebrospinal fluid samples collected from 

the patients (14, 21, 22). Nanomaterials can also be 

helpful as contrast agents for locating or scanning for 

aggregated amyloid-β plaques (16, 23, 24). It is 

crucial to comprehend the role of nanoparticles in 

increasing the effectiveness and the amount of the 

drug entering your blood circulation across the 

blood–brain barrier through until the central nervous 

system (25-27).  

Treatment of AD: 

NMDA or “N-methyl-D-aspartate” antagonist 

memantine are currently the only FDA-approved 

medications for AD patients (28, 29). 

Acetylcholinesterase inhibitors or AChEIs will 

attempt to decrease the decomposition of 

acetylcholine levels inside the brain of the AD patient 

(30, 31). This can be done by hindering the 

accountable enzymes in the synaptic cleft, the space 

that separates two neurons which are located between 

the presynaptic and postsynaptic endings (32, 33). 

Thus, AChEIs strengthen the central cholinergic 

neurotransmission and would ultimately diminish the 

decline in cognition at least for the first year of using 

this treatment. Further decline occurs, but even 

temporary discontinuation of these drugs will likely 

result in swift decline and is interconnected with an 

increase of risk in nursing home placement (34-36). 

Initiation phase of the treatment is preferred as quick 

as possible after their AD diagnosis (2). Such 

patients, who started the AChEI 6 months later, are 

said to manifest greater cognitive decline compared 

to those who began taking the drug immediately. All 

3 AChEIs have shown their ability in delaying 

cognitive decline, stabilizing, or even improving 

cognition of the patient’s daily living in randomized 

placebo-controlled trials up to almost 52 weeks 

duration which is almost a year long (31, 36, 37).  

Notable differences in drug effectiveness among the 

AChEIs have not been found yet (37). Also the 2 

AChEIs, Donepezil and rivastigmine, have become 

FDA-approved for ranges from mild stages, moderate 

stages, until the severe stages of AD (38, 39). 

Meanwhile, galantamine, the other AChEIs, could 

only be used for mild stages and moderate stages of 

AD (40, 41). The most occurring side-effects are 

provoked by the cholinomimetic action from AChEIs 

on the gastrointestinal tract. These effects encompass 

diarrhea, waves of nausea, and emesis (42). Rapid 

Eye Movement (REM) in sleep behaviors have also 

been mentioned by some patients (31). Although, 

Taking the drug after breakfast is seen to prune all of 

the effects listed above (43). The transdermal patch 

of rivastigmine, a way you can administer the drugs 

without taking pills, might cause a rash at the 

location of the patch (20, 44). These side-effects 

affect nearly 5 percent to almost 20 percent of all 

patients but are mainly not so severe in those rare 

cases (20). The AChEIs may also trigger bradycardia, 

a decrease in heart rate, and increase the risk of 

fainting (20, 32). Thus, AChEIs are not suggested to 

be used in conditions involving patients with severe 

cardiac arrhythmias, especially bradycardia or 

syncope (fainting) (31). They should also be avoided 

in patients with active gastric ulcer or GI bleeding 

history and uncontrolled seizures (37). A slow and 

steady titration, or the process of observing of how 

your body is affected by the drug, for over months to 

years, is crucial for the well-being of the patients (1, 

37). 

Challenges for the treatment of AD: 

Despite extensive research on the pathogenesis of AD 

over the last 30 years, little to no progress had been 

made in developing viable cures or techniques to 

prevent or treat disease (45, 46). With the tremendous 

increase in AD cases, society would face enormous 

economic and social challenges if no therapy is 

produced within the next couple of years (46-48). 

Moreover, it is worth noting that advancements in 

therapeutic techniques for AD that result in even 

minor delays in the emergence or progression of this 
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disease will significantly reduce the disease's 

worldwide burden (49, 50).  

Given the conceptual shift in the field over the last 

few years, Alzheimer’s Disease is now considered a 

multidimensional process moving along a continuum 

rather than as discrete and defined clinical phases 

(51). According to expanding biomarker studies, it is 

increasingly understood that pathophysiological 

alterations in AD had begun many years prior to the 

clinical manifestations (41, 52, 53). For instance, it 

has been demonstrated that decreases in CSF tau 

levels occur 15 years prior to the onset of the clinical 

stages of this disease, although CSF A42 levels may 

decline even sooner, up to 20 years prior to symptom 

onset or appearance (21). 

The clinical severity spectrum of this disease is 

ranging from showing little to no symptoms until 

severely impaired cognition (54). These borders, 

nevertheless, are challenging enough to establish, as 

the border between healthy aging adults and patients 

with preclinical AD is not well comprehended in our 

current medical knowledge and understanding (55, 

56). This unanswered question is almost certainly 

going to be tackled in the near future, as early AD 

detection biomarkers have become a prominent area 

of research (22, 53, 56).  

Differences in terms of gender should also be 

considered a biological variable in the pathogenesis 

of AD, as women account for approximately two-

thirds of affected individuals (32, 57). The increased 

prevalence of AD in women may be, to a certain 

extent, accounted for by the fact that females usually 

live longer (57). However, even after accounting for 

women's longer lifespan than males, the risk of late-

onset AD is more prominent in women (57). The 

biological mechanisms underlying women's more 

significant risk of developing AD remain unclear (28, 

57). Nonetheless, it is now widely known that the 

shift from perimenopause onto menopause phase 

disturbs several systems regulated by estrogens, 

compromising multiple areas of cognitive function 

(58). Indeed, new preclinical research suggests that a 

shift in the brain's bioenergetic system in the course 

of menopause's beginning may act as an early 

beginning mechanism for expanded AD risk in the 

female brain (59, 60). These variables may promote 

fatty acid catabolism (61). A deposition, and synaptic 

plasticity, all of which may trigger AD (18, 62). As a 

result, unsatisfactory clinical trial outcomes may be 

partly explained by metabolic differences between 

men and women (57). As a result, the research 

community should fully embrace proposals to include 

both-gendered animals in preclinical studies (58, 63). 

During which the amyloid cascade concept has 

influenced research for the last two decades, the 

recent emphasis on disease-modifying medication 

development may be critical for developing 

techniques that disrupt the underlying disease 

processes (37). Combination pharmacotherapy may 

also provide benefits for AD therapy. This technique 

is beneficial against various diseases, like 

tuberculosis, HIVs or AIDS, cardiovascular disease, 

and even cancer (23, 25, 46). It can increase the 

potential of medications that are unsuccessful on their 

own but have synergistic or additive effects when 

combined (23, 63, 64).  

Given the well-documented high failure rate of 

central nervous system-targeted drug development, 

initiatives aiming at repurposing already-marketed 

medications represent an intriguing possibility for 

speeding up drug discovery in AD (65, 66). Given 

that metabolic dysregulation appears to be a critical 

factor in AD and that a plethora of medications for 

metabolic disorders have already been approved for 

human use (5). Repurposing such substances may 

possibly have the potential to speed therapeutic 

development (5, 46). This is because preclinical 

toxicological, human welfare, tolerability, and also 

pharmacokinetic evaluations might be completed 

more quickly (38, 61, 67, 68). Impaired insulin 

signaling in the brain or insulin resistance appears to 

be a critical factor in the molecular etiology of 

sporadic AD (16, 51). Consequently, targeting brain 

insulin signaling with medications already approved 

for diabetes mellitus, such as insulin and therapies 

that enhance insulin sensitivity, may hasten their 

development to treat AD (61, 69). It is worth noting 

that several anti-diabetic agents have already been 

examined in currently ongoing clinical trials, 

including insulin, exenatide, and liraglutide (63, 69, 

70).  

Neuroinflammation, particularly at its onset, 

promotes a vicious cycle of microglial activation, 

pro-inflammatory factor release, and neuronal injury 

(33, 71). Additionally, inflammatory mechanisms 

such as those induced by TNF-α may be coordinated 
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between the brain and the periphery, implying a 

relationship between AD and peripheral metabolic 

dysregulation (71, 72). The critical responsibility of 

neuroinflammation in AD is further underscored by 

discovering that immune receptor gene variations, 

particularly TREM2, are associated with an increased 

risk of developing AD (73, 74). A substantial body of 

research suggests that inflammation may be a 

therapeutic objective in Alzheimer's disease (75). 

Nonetheless, anti-inflammatory substances such as 

non-steroidal anti-inflammatory drugs or NSAIDs, 

peroxisome proliferator-activated receptor or PPAR 

activators, minocycline, and TNF signaling inhibitors 

have not yet produced exciting results (76-78). 

However, lifelong use of NSAIDs has been 

associated with a decreased risk of developing AD 

(63, 78).  

Additional treatment techniques utilizing intravenous 

immunoglobulins and monoclonal antibodies are 

being evaluated, although results are not conclusive 

at this time (37, 79). These contradictory findings 

may be somewhat explained by anti-inflammatory 

medicines targeting generic rather than specific 

neuroinflammatory components in AD (27). That 

being said, understanding the potential for addressing 

inflammation in neurodegeneration will require 

identifying particular modulators of inflammation at 

early AD stages (80). 

Factors affected quality of life of AD’s patients: 

Depression is a common comorbidity in patients with 

Alzheimer's disease. A study measured the factors 

linked with the distinct Quality of Life scores studied 

by an instrument called the QoL-AD, which includes 

the scores given by the AD patient, the caretaker, and 

the average score between both (81). Two factors 

seemed to be the indication. Depression and/or 

polypharmacy were the 2 factors to be connected 

with the patient's QoL-AD score and the caregiver 

score in our study (82). There was a study 

documented a connection between depression with 

the patient and caregiver QoL-AD ratings in a study 

of 111 individuals with AD, with depression 

associated with lower QoL. Several other studies 

have established a link between depression and 

reduced well-being in AD patients, regardless of 

whether the QoL was self-assessed or evaluated by 

their caretakers (82). Depression had the most 

significant effect on patient-reported QoL, because of 

it having the greatest coefficient (compared to other 

factors like polypharmacy and anxiety) (82). 

Concerning the caregiver's assessment, depressing 

patients was likewise indicated to significantly affect 

QoL, with a coefficient of the same intensity as 

caregiver load (82). These discoveries emphasize the 

critical nature of recognizing and dealing with 

depressive indicators in AD patients due to our 

findings. However, diagnosing depression can be 

challenging, as many depressive symptoms, such as 

apathy or low energy, might be mistaken for 

dementia symptoms (28). Thus, both healthcare 

experts and the patient's immediate entourage should 

pay special attention to these types of symptoms (28). 

While antidepressants may be effective in treating 

depression in older persons, they come with a risk of 

unpleasant effects due to some patients having 

multiple disorders at once (Comorbidity) or 

interactions between two separate drugs in the case of 

taking multiple drugs (83). As a result, mature adults 

often receive not-so-great antidepressant dosage or 

are medicated for an insufficiently long time (83). 

Nonpharmacological therapies such as 

psychotherapy, which refers to cognitive behavioral 

therapy, one of many psycho-social interventions, or 

through interpersonal psychotherapy, and therapeutic 

exercises are effective for lenient to moderate 

depression in people with severe dementia (28, 84). 

Polypharmacy was affiliated with a decreasing HR-

QoL on the caretaker score of the QoL-AD and was 

more frequently affiliated with a lower HRQoL on 

the AD patient assessment (35). Individual elements 

of the QoL-AD were analyzed, and it was discovered 

that polypharmacy was remarkably correlated with 

worse scores on the well-being in terms of the 

patient’s physical health, which appeared in both AD 

patient and caregiver reports (1, 85, 86). This 

relationship makes sense, as the requirement for 

several medications is typically a result of multiple 

comorbidities, and the presence of such comorbid 

disorders has a significant impact on the patient's 

opinion of their health (1). Likewise, a guardian who 

observes their dear ones suffering from multiple 

comorbid conditions is very expected to give the 

patient a lower HRQoL rating (86). Comorbidities 

were quantified in our study by referring to the 

Charlson Comorbidity score, which was found to be 

unrelated to HRQoL (86). This might be because of 
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the Charlson index's restricted ability to capture the 

whole spectrum of disorders in older people.  

There has previously been evidence of a link between 

anxiety and HRQoL (86). Anxiety was associated 

with a worse HRQoL on the AD patient assessment, 

regardless of depression, but  it was not the case with 

HRQoL on the caretaker assessment (48, 86). 

Individual QoL-AD items analysis revealed that 

anxiety was substantially associated with worse 

HRQoL on the emotions, recollection, and self-

confidence items (87). Depression also affected the 

mood and memory ratings reported by patients (87). 

Concerning the caregiver assessment, factors like 

anxiety were shown to affect none of the categories; 

however, depression had a substantial effect on the 

same items, namely the patient’s emotions, 

recollection, and self-confidence (87). Although 

caregivers may mistake anxiety symptoms may be 

mistaken for depression by caregivers, although they 

could have manifested prior to depression or even be 

indications of imminent depression (86). Anxiety is 

frequently associated with sleep difficulties, 

impatience, and even worrisome agitation (86). Thus, 

it does not count as a trivial symptom, particularly 

given that it can be effectively medicated with 

treatment and psychology-based techniques that 

assist the patient in expressing and externalizing their 

uneasiness (37). 

There was also a substantial correlation between 

caregiver’s burdens/tasks and QoL-AD score (86). 

Most patients living at home with AD are taken care 

of by an unofficial caregiver, typically one of the 

patient’s families or acquaintances. This caregiver 

carries the burden, which is heavier as the condition 

worsens and increases the complexity when taking 

care of them (82, 86). It was demonstrated that 

caregivers of dementia patients have a less quality of 

life than caregivers of patients with other chronic 

conditions such as cancer. Additionally, it is well 

established that a person's QoL affects their 

efficiency in the workplace, as well as an increase in 

their absences at the workplace(82). Thus, it is 

probable that the caregiver's QoL affects the quality 

of care that a caregiver can provide for a patient with 

AD (86). The study demonstrated that caregiver 

burden affects the caregiver's perceptions of 

practically all QoL-AD items, most notably 

"connection with family" and "relationship with 

friends" (82). For an AD sufferer, their caretaker 

often links to their entourage (82). When a caregiver 

is burdened, he or she is less available to execute this 

critical function (82). 

Additionally, caregiver load affected the criteria 

"capacity to engage in recreational activities" and 

"ability to perform household duties" (82, 88). Both 

of these factors are contingent upon the patient's 

ability for the initiation, and if the patient lacks 

initiation, the caregiver plays a critical part in 

encouraging the patient to engage in both of these 

realms of activity (86). An exhausted caregiver is 

likely to prefer to do housework independently rather 

than accompanying the patient and supervising the 

activities with kindness and good intent, likewise, for 

recreational activities. A critical function of the 

caretaker is to suggest relief activities to the patient 

or arrange for the patient to engage in those activities, 

whether by transporting the patient to day-care 

centers, for example. The caregiver burden also 

affected the mood item, which can be explained by 

looking at the fact that AD patients are frequently 

susceptible to the moods conveyed by their 

companions (86). If the caregiver is exhausted or sad, 

the patient is most likely to be mindful of this and 

may feel responsible for contributing to the stress, 

assuming the patient is aware of their sickness, as 

guilt is a prominent symptom of depression (82, 88). 

The caregiver's burden is minimally understood by 

the patient with AD, mainly as the condition 

develops, mainly owing to the caregiver's lack of 

expression toward his patient (82, 88, 89). The 

caregiver's burden is an internal embarrassment that 

he/she shares on request to his/her entourage and 

other carers who assist him/her in caring for the 

patient. The caregiver's load affects the patient 

indirectly by altering the link between how 

spontaneous and how satisfied they are in their 

exchanges, with the patient frequently retaining the 

scope to recognize them within the people who 

assists (89). AD's impaired sense of feelings disrupts 

this predominantly emotional exchange (89). For 

these reasons, even if the load is not seen directly by 

the patient, it affects the patient and any psycho-

behavioural changes that may occur (89). As a result, 

assessing caregiver burden is critical in the 

administration of patients with AD, all the more so 

because caregiver load can be avoided by the 

establishment of structured assistance i.e. house 

nurses (89). 
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Several prior studies examined the parameters 

relating with patient and caretaker assessments of 

QoL-AD (90). Several authors discovered 

inconsistencies between the patient's and caregiver's 

assessments of the elements linked with QoL (90). 

Certain authors indicated that behavioral issues 

affected the caregiver's score. The patient group was 

different compared to other studies because they 

included AD patients that currently are in long-term 

care provisions, and the caregivers examined were 

nurses and staff, not the patient's family members or 

loved ones (90). A study investigated the intensity of 

AD was connected with the patient's assessment of 

their quality of life. Chan's study enrolled individuals 

at various stages of Alzheimer's disease with MMSE 

scores that ranged from six to twenty-eight (90). In 

contrast, the study we used to pursue our conclusion 

enrolled only patients who fit the criteria for the 

population for which the QoL-AD instrument was 

accurately validated, namely those with mild stages 

to moderate stages of AD (2, 6).  

Conclusion:  

While our understanding of AD has advanced 

significantly in recent years, there is still an unmet 

need for effective therapies. The drugs now licensed 

for AD treatment are still not disease-modifying; 

instead, they provide mild and brief symptomatic 

relief. From our studies, Depression and 

polypharmacy were found to be 2 main factors 

affecting their quality of life in AD patients. 

Numerous restrictions must be considered in future 

research. The findings are limited to mild to moderate 

AD patients who live alone. As a result, the findings 

cannot be extrapolated to patients with severe AD or 

those who are institutionalized. 

References: 

1. Barbe C, Jolly D, Morrone I, Wolak-Thierry A, 

Dramé M, Novella J-L, et al. Factors associated 

with quality of life in patients with Alzheimer’s 

disease. BMC geriatrics. 2018;18(1):1-9. 

2. Römhild J, Fleischer S, Meyer G, Stephan A, 

Zwakhalen S, Leino-Kilpi H, et al. Inter-rater 

agreement of the Quality of Life-Alzheimer’s 

Disease (QoL-AD) self-rating and proxy rating 

scale: secondary analysis of RightTimePlaceCare 

data. Health and quality of life outcomes. 

2018;16(1):1-13. 

3. Arranz AM, De Strooper B. The role of astroglia 

in Alzheimer's disease: pathophysiology and 

clinical implications. The Lancet Neurology. 

2019;18(4):406-14. 

4. Doifode T, Giridharan VV, Generoso JS, Bhatti 

G, Collodel A, Schulz PE, et al. The impact of the 

microbiota-gut-brain axis on Alzheimer’s disease 

pathophysiology. Pharmacological Research. 

2021;164:105314. 

5. Eikelboom WS, Singleton E, Van Den Berg E, 

Coesmans M, Raso FM, Van Bruchem RL, et al. 

Early recognition and treatment of 

neuropsychiatric symptoms to improve quality of 

life in early Alzheimer’s disease: protocol of the 

BEAT-IT study. Alzheimer's Research & 

Therapy. 2019;11(1):1-12. 

6. Hongisto K, Hallikainen I, Selander T, 

Törmälehto S, Väätäinen S, Martikainen J, et al. 

Quality of life in relation to neuropsychiatric 

symptoms in Alzheimer's disease: 5‐year 

prospective ALSOVA cohort study. International 

journal of geriatric psychiatry. 2018;33(1):47-57. 

7. Twohig D, Nielsen HM. α-synuclein in the 

pathophysiology of Alzheimer’s disease. 

Molecular neurodegeneration. 2019;14(1):1-19. 

8. Chang R, Knox J, Chang J, Derbedrossian A, 

Vasilevko V, Cribbs D, et al. Blood-Brain Barrier 

Penetrating Biologic TNF-α Inhibitor for 

Alzheimer's Disease. Mol Pharm. 

2017;14(7):2340-9. 

9. Barupal DK, Baillie R, Fan S, Saykin AJ, Meikle 

PJ, Arnold M, et al. Sets of coregulated serum 

lipids are associated with Alzheimer's disease 

pathophysiology. Alzheimer's & Dementia: 

Diagnosis, Assessment & Disease Monitoring. 

2019;11:619-27. 

10. Chávez-Gutiérrez L, Szaruga M. Mechanisms of 

neurodegeneration - Insights from familial 

Alzheimer's disease. Semin Cell Dev Biol. 

2020;105:75-85. 

11. Tran TTT, Corsini S, Kellingray L, Hegarty C, Le 

Gall G, Narbad A, et al. APOE genotype 

influences the gut microbiome structure and 

function in humans and mice: relevance for 



 Ratapakorn Linsa-nguan  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 764-774 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

P
ag

e7
7

0
 

Alzheimer's disease pathophysiology. The 

FASEB Journal. 2019;33(7):8221-31. 

12. Tzioras M, Davies C, Newman A, Jackson R, 

Spires‐Jones T. Invited Review: APOE at the 

interface of inflammation, neurodegeneration and 

pathological protein spread in Alzheimer's 

disease. Neuropathology and applied 

neurobiology. 2019;45(4):327-46. 

13. Uddin MS, Kabir MT, Al Mamun A, Barreto GE, 

Rashid M, Perveen A, et al. Pharmacological 

approaches to mitigate neuroinflammation in 

Alzheimer’s disease. International 

Immunopharmacology. 2020;84:106479. 

14. Busche MA, Hyman BT. Synergy between 

amyloid-β and tau in Alzheimer’s disease. Nature 

neuroscience. 2020;23(10):1183-93. 

15. Hampel H, Hardy J, Blennow K, Chen C, Perry 

G, Kim SH, et al. The amyloid-β pathway in 

alzheimer’s disease. Molecular psychiatry. 

2021:1-23. 

16. Mroczko B, Groblewska M, Litman-Zawadzka A, 

Kornhuber J, Lewczuk P. Cellular receptors of 

amyloid β oligomers (AβOs) in Alzheimer’s 

disease. International journal of molecular 

sciences. 2018;19(7):1884. 

17. Lautrup S, Lou G, Aman Y, Nilsen H, Tao J, 

Fang EF. Microglial mitophagy mitigates 

neuroinflammation in Alzheimer's disease. 

Neurochemistry International. 2019;129:104469. 

18. Swanson A, Wolf T, Sitzmann A, Willette AA. 

Neuroinflammation in Alzheimer’s disease: 

pleiotropic roles for cytokines and neuronal 

pentraxins. Behavioural brain research. 

2018;347:49-56. 

19. Ricke KM, Cruz SA, Qin Z, Farrokhi K, Sharmin 

F, Zhang L, et al. Neuronal protein tyrosine 

phosphatase 1B hastens amyloid β-associated 

Alzheimer's disease in mice. Journal of 

Neuroscience. 2020;40(7):1581-93. 

20. Cacabelos R. Pharmacogenetic considerations 

when prescribing cholinesterase inhibitors for the 

treatment of Alzheimer’s disease. Expert Opinion 

on Drug Metabolism & Toxicology. 

2020;16(8):673-701. 

21. Pereira JB, Janelidze S, Ossenkoppele R, 

Kvartsberg H, Brinkmalm A, Mattsson-Carlgren 

N, et al. Untangling the association of amyloid-β 

and tau with synaptic and axonal loss in 

Alzheimer’s disease. Brain. 2021;144(1):310-24. 

22. Park SA, Han SM, Kim CE. New fluid 

biomarkers tracking non-amyloid-β and non-tau 

pathology in Alzheimer’s disease. Experimental 

& molecular medicine. 2020;52(4):556-68. 

23. Jokar S, Khazaei S, Behnammanesh H, Shamloo 

A, Erfani M, Beiki D, et al. Recent advances in 

the design and applications of amyloid-β peptide 

aggregation inhibitors for Alzheimer’s disease 

therapy. Biophysical reviews. 2019;11(6):901-25. 

24. Sivanesan S, Rajeshkumar S. Gold nanoparticles 

in diagnosis and treatment of alzheimer’s disease.  

Nanobiotechnology in Neurodegenerative 

Diseases: Springer; 2019. p. 289-306. 

25. Madhu S, Komala M, Pandian P. Formulation 

Development and Characterization of Withaferin-

a Loaded Polymeric Nanoparticles for 

Alzheimer’s Disease. BioNanoScience. 

2021;11(2):559-66. 

26. Lee S-C, Park H-H, Kim S-H, Koh S-H, Han S-H, 

Yoon M-Y. Ultrasensitive fluorescence detection 

of alzheimer’s disease based on polyvalent 

directed peptide polymer coupled to a nanoporous 

ZnO nanoplatform. Analytical chemistry. 

2019;91(9):5573-81. 

27. Ouyang Q, Meng Y, Zhou W, Tong J, Cheng Z, 

Zhu Q. New advances in brain-targeting nano-drug 

delivery systems for Alzheimer's disease. Journal 

of Drug Targeting. 2021:1-21. 

28. Lin C-H, Lane H-Y. The role of N-methyl-D-

aspartate receptor neurotransmission and 

precision medicine in behavioral and 

psychological symptoms of dementia. Frontiers in 

Pharmacology. 2019;10:540. 

29. Marotta G, Basagni F, Rosini M, Minarini A. 

Memantine derivatives as multitarget agents in 

Alzheimer’s disease. Molecules. 

2020;25(17):4005. 

30. Akıncıoğlu H, Gülçin İ. Potent 

acetylcholinesterase inhibitors: potential drugs for 

Alzheimer’s disease. Mini reviews in medicinal 

chemistry. 2020;20(8):703-15. 



 Ratapakorn Linsa-nguan  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 764-774 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

P
ag

e7
7

1
 

31. Kaushik V, Smith ST, Mikobi E, Raji MA. 

Acetylcholinesterase inhibitors: beneficial effects 

on comorbidities in patients with Alzheimer’s 

disease. American Journal of Alzheimer's Disease 

& Other Dementias®. 2018;33(2):73-85. 

32. Mueller C, Perera G, Hayes RD, Shetty H, 

Stewart R. Associations of acetylcholinesterase 

inhibitor treatment with reduced mortality in 

Alzheimer's disease: a retrospective survival 

analysis. Age and ageing. 2018;47(1):88-94. 

33. Kokras N, Stamouli E, Sotiropoulos I, 

Katirtzoglou EA, Siarkos KT, Dalagiorgou G, et 

al. Acetyl cholinesterase inhibitors and cell-

derived peripheral inflammatory cytokines in 

early stages of alzheimer's disease. Journal of 

clinical psychopharmacology. 2018;38(2):138-43. 

34. Cousi C, Igier V, Quintard B. French cross-

cultural adaptation and validation of the Quality 

of Life-Alzheimer's Disease scale in Nursing 

Homes (QOL-AD NH). Health and quality of life 

outcomes. 2021;19(1):1-15. 

35. Qin X, Baker ZG, Jarosek S, Woodhouse M, Chu 

H, McCarthy T, et al. Longitudinal Comparison 

of Stability and Sensitivity in Quality of Life 

Scores Among Nursing Home Residents With 

and Without Diagnoses of Alzheimer’s Disease 

and Related Dementias. Innovation in aging. 

2021;5(3):igab024. 

36. Glinz D, Gloy VL, Monsch AU, Kressig RW, 

Patel C, McCord KA, et al. Acetylcholinesterase 

inhibitors combined with memantine for 

moderate to severe Alzheimer's disease: a meta-

analysis. Swiss medical weekly. 

2019;149:w20093. 

37. Kabir M, Uddin M, Mamun AA, Jeandet P, Aleya 

L, Mansouri RA, et al. Combination drug therapy 

for the management of Alzheimer’s disease. 

International journal of molecular sciences. 

2020;21(9):3272. 

38. Bortolami M, Rocco D, Messore A, Di Santo R, 

Costi R, Madia VN, et al. Acetylcholinesterase 

inhibitors for the treatment of Alzheimer’s 

disease–a patent review (2016–present). Expert 

opinion on therapeutic patents. 2021;31(5):399-

420. 

39. Piamonte BLC, Espiritu AI, Anlacan VMM. 

Effects of citicoline as an adjunct treatment for 

Alzheimer’s disease: a systematic review. Journal 

of Alzheimer's Disease. 2020;76(2):725-32. 

40. Uddin MJ, Russo D, Rahman MM, Uddin SB, 

Halim MA, Zidorn C, et al. Anticholinesterase 

Activity of Eight Medicinal Plant Species: In 

Vitro and In Silico Studies in the Search for 

Therapeutic Agents against Alzheimer’s Disease. 

Evidence-Based Complementary and Alternative 

Medicine. 2021;2021. 

41. Hameed S, Fuh J-L, Senanarong V, Ebenezer 

EGM, Looi I, Dominguez JC, et al. Role of fluid 

biomarkers and PET imaging in early diagnosis 

and its clinical implication in the management of 

Alzheimer’s disease. Journal of Alzheimer's 

disease reports. 2020;4(1):21-37. 

42. Wang H, Zhang H. Reconsideration of 

anticholinesterase therapeutic strategies against 

Alzheimer’s disease. ACS chemical 

neuroscience. 2018;10(2):852-62. 

43. Van De Beek M, Van Steenoven I, Ramakers 

IHGB, Aalten P, Koek HL, Olde Rikkert MGM, 

et al. Trajectories and determinants of quality of 

life in dementia with Lewy bodies and 

Alzheimer’s disease. Journal of Alzheimer's 

disease. 2019;70(2):389-97. 

44. Agrawal M, Saraf S, Saraf S, Antimisiaris SG, 

Chougule MB, Shoyele SA, et al. Nose-to-brain 

drug delivery: An update on clinical challenges 

and progress towards approval of anti-Alzheimer 

drugs. Journal of controlled release. 

2018;281:139-77. 

45. Liu J, Li L. Targeting autophagy for the treatment 

of Alzheimer’s disease: challenges and 

opportunities. Frontiers in molecular 

neuroscience. 2019:203. 

46. Rajasekhar K, Govindaraju T. Current progress, 

challenges and future prospects of diagnostic and 

therapeutic interventions in Alzheimer's disease. 

RSC advances. 2018;8(42):23780-804. 

47. Prasanna P, Rathee S, Rahul V, Mandal D, 

Chandra Goud MS, Yadav P, et al. Microfluidic 

platforms to unravel mysteries of Alzheimer’s 

Disease: How far have we come? Life. 

2021;11(10):1022. 



 Ratapakorn Linsa-nguan  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 764-774 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

P
ag

e7
7

2
 

48. Kongpakwattana K, Dejthevaporn C, Krairit O, 

Dilokthornsakul P, Mohan D, Chaiyakunapruk N. 

A real-world evidence analysis of associations 

among costs, quality of life, and disease-severity 

indicators of Alzheimer’s disease in Thailand. 

Value in Health. 2019;22(10):1137-45. 

49. Ohno S, Chen Y, Sakamaki H, Matsumaru N, 

Yoshino M, Tsukamoto K. Burden of caring for 

Alzheimer’s disease or dementia patients in 

Japan, the US, and EU: results from the National 

Health and Wellness Survey: a cross-sectional 

survey. Journal of Medical Economics. 

2021;24(1):266-78. 

50. Feinkohl I, Schipke CG, Kruppa J, Menne F, 

Winterer G, Pischon T, et al. Plasma Amyloid 

concentration in alzheimer’s disease: 

Performance of a high-throughput amyloid assay 

in distinguishing alzheimer’s disease cases from 

controls. Journal of Alzheimer's Disease. 

2020;74(4):1285-94. 

51. Imbimbo BP, Watling M. Investigational BACE 

inhibitors for the treatment of Alzheimer’s 

disease. Expert Opinion on Investigational Drugs. 

2019;28(11):967-75. 

52. Eratne D, Loi SM, Farrand S, Kelso W, 

Velakoulis D, Looi JCL. Alzheimer’s disease: 

clinical update on epidemiology, 

pathophysiology and diagnosis. Australasian 

Psychiatry. 2018;26(4):347-57. 

53. Hrubešová K, Fousková M, Habartová L, Fišar 

Z, Jirák R, Raboch J, et al. Search for 

biomarkers of Alzheimer‘s disease: Recent 

insights, current challenges and future prospects. 

Clinical biochemistry. 2019;72:39-51. 

54. Fonteh AN, Cipolla M, Chiang AJ, Edminster SP, 

Arakaki X, Harrington MG. Polyunsaturated fatty 

acid composition of cerebrospinal fluid fractions 

shows their contribution to cognitive resilience of 

a pre-symptomatic Alzheimer’s disease cohort. 

Frontiers in physiology. 2020;11:83. 

55. Butterfield DA, Boyd-Kimball D. Oxidative 

stress, amyloid-β peptide, and altered key 

molecular pathways in the pathogenesis and 

progression of Alzheimer’s disease. Journal of 

Alzheimer's Disease. 2018;62(3):1345-67. 

56. Isla AG, Balleza-Tapia H, Fisahn A. Efficacy of 

preclinical pharmacological interventions against 

alterations of neuronal network oscillations in 

Alzheimer's disease: A systematic review. 

Experimental Neurology. 2021;343:113743. 

57. Ferretti MT, Martinkova J, Biskup E, Benke T, 

Gialdini G, Nedelska Z, et al. Sex and gender 

differences in Alzheimer’s disease: current 

challenges and implications for clinical practice: 

position paper of the Dementia and Cognitive 

Disorders Panel of the European Academy of 

Neurology. European Journal of Neurology. 

2020;27(6):928-43. 

58. Ferretti MT, Iulita MF, Cavedo E, Chiesa PA, 

Schumacher Dimech A, Santuccione Chadha A, 

et al. Sex differences in Alzheimer disease—the 

gateway to precision medicine. Nature Reviews 

Neurology. 2018;14(8):457-69. 

59. Cao J, Zhong MB, Toro CA, Zhang L, Cai D. 

Endo-lysosomal pathway and ubiquitin-

proteasome system dysfunction in Alzheimer's 

disease pathogenesis. Neuroscience letters. 

2019;703:68-78. 

60. Wójtowicz S, Strosznajder AK, Jeżyna M, 

Strosznajder JB. The novel role of PPAR alpha in 

the brain: promising target in therapy of 

Alzheimer’s disease and other neurodegenerative 

disorders. Neurochemical Research. 

2020;45(5):972-88. 

61. Govindarajulu M, Pinky PD, Bloemer J, Ghanei 

N, Suppiramaniam V, Amin R. Signaling 

mechanisms of selective PPARγ modulators in 

Alzheimer’s disease. PPAR research. 2018;2018. 

62. Salazar SV, Cox TO, Lee S, Brody AH, Chyung 

AS, Haas LT, et al. Alzheimer's disease risk 

factor Pyk2 mediates amyloid-β-induced synaptic 

dysfunction and loss. Journal of Neuroscience. 

2019;39(4):758-72. 

63. Frozza RL, Lourenco MV, De Felice FG. 

Challenges for Alzheimer's disease therapy: 

insights from novel mechanisms beyond memory 

defects. Frontiers in neuroscience. 2018;12:37. 

64. Moir RD, Lathe R, Tanzi RE. The antimicrobial 

protection hypothesis of Alzheimer's disease. 

Alzheimer's & Dementia. 2018;14(12):1602-14. 



 Ratapakorn Linsa-nguan  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 764-774 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

P
ag

e7
7

3
 

65. Teixeira MI, Amaral MH, Costa PC, Lopes CM, 

Lamprou DA. Recent developments in 

microfluidic technologies for central nervous 

system targeted studies. Pharmaceutics. 

2020;12(6):542. 

66. Carpanini SM, Torvell M, Morgan BP. 

Therapeutic inhibition of the complement system 

in diseases of the central nervous system. 

Frontiers in immunology. 2019;10:362. 

67. Miranda A, Montiel E, Ulrich H, Paz C. Selective 

secretase targeting for Alzheimer’s disease 

therapy. Journal of Alzheimer's Disease. 

2021;81(1):1-17. 

68. Chai AB, Leung GKF, Callaghan R, Gelissen IC. 

P‐glycoprotein: a role in the export of amyloid‐β 

in Alzheimer's disease? The FEBS journal. 

2020;287(4):612-25. 

69. Yarchoan M, Arnold SE. Repurposing diabetes 

drugs for brain insulin resistance in Alzheimer 

disease. Diabetes. 2014;63(7):2253-61. 

70. Candeias EM, Sebastião IC, Cardoso SM, Correia 

SC, Carvalho CI, Plácido AI, et al. Gut-brain 

connection: The neuroprotective effects of the 

anti-diabetic drug liraglutide. World journal of 

diabetes. 2015;6(6):807. 

71. Kaur D, Sharma V, Deshmukh R. Activation of 

microglia and astrocytes: a roadway to 

neuroinflammation and Alzheimer’s disease. 

Inflammopharmacology. 2019;27(4):663-77. 

72. Ferreira ST. Brain insulin, insulin‐like growth 

factor 1 and glucagon‐like peptide 1 signalling in 

Alzheimer’s disease. Journal of 

neuroendocrinology. 2021;33(4):e12959. 

73. Plotkin SS, Cashman NR. Passive 

immunotherapies targeting Aβ and tau in 

Alzheimer's disease. Neurobiology of Disease. 

2020;144:105010. 

74. Delgado A, Cholevas C, Theoharides TC. 

Neuroinflammation in Alzheimer's disease and 

beneficial action of luteolin. Biofactors. 

2021;47(2):207-17. 

75. Chaney A, Williams SR, Boutin H. In vivo 

molecular imaging of neuroinflammation in 

Alzheimer's disease. Journal of neurochemistry. 

2019;149(4):438-51. 

76. Strosznajder AK, Wójtowicz S, Jeżyna MJ, Sun 

GY, Strosznajder JB. Recent Insights on the Role 

of PPAR-β/δ in Neuroinflammation and 

Neurodegeneration, and Its Potential Target for 

Therapy. Neuromolecular medicine. 

2021;23(1):86-98. 

77. El-Din SS, Abd Elwahab S, Rashed L, Fayez S, 

Aboulhoda BE, Heikal OA, et al. Possible role of 

rice bran extract in microglial modulation through 

PPAR-gamma receptors in alzheimer’s disease 

mice model. Metabolic Brain Disease. 

2021;36(7):1903-15. 

78. Wang H, Shen Y, Chuang H, Chiu C, Ye Y, Zhao 

L. Neuroinflammation in Alzheimer’s disease: 

microglia, molecular participants and therapeutic 

choices. Current Alzheimer Research. 

2019;16(7):659-74. 

79. Bu XL, Xiang Y, Jin WS, Wang J, Shen LL, 

Huang ZL, et al. Blood-derived amyloid-β protein 

induces Alzheimer’s disease pathologies. 

Molecular psychiatry. 2018;23(9):1948-56. 

80. Pafitis S, Amzal B, Angehrn Z, Kondic A, Qi L. 

PND94 Performance of Predictive Algorithms vs 

Data Quality: A Comparative Study in 

Alzheimer's Disease. Value in Health. 

2019;22:S754-S5. 

81. Felekoğlu E, Özalevli S, Yakut H, Aktan R, 

Yener G. Investigation of the Factors Affecting 

Quality of Life in Patients with Mild to Moderate 

Alzheimer’s Disease in Terms of Patients and 

Caregivers. Medicina. 2021;57(10):1067. 

82. Pereira MG, Abreu AR, Rego D, Ferreira G, 

Lima S. Contributors and Moderators of Quality 

of Life in Caregivers of Alzheimer´ s Disease 

Patients. Experimental aging research. 

2021;47(4):357-72. 

83. Hessmann P, Dodel R, Baum E, Müller MJ, 

Paschke G, Kis B, et al. Antidepressant 

medication in a German cohort of patients with 

Alzheimer’s disease. International Journal of 

Clinical Pharmacology and Therapeutics. 

2018;56(3):101. 

84. Tan ECK, Hilmer SN, Garcia-Ptacek S, Bell J. 

Current approaches to the pharmacological 

treatment of Alzheimer's disease. Australian 

journal of general practice. 2018;47(9):586-92. 



 Ratapakorn Linsa-nguan  et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 764-774 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

P
ag

e7
7

4
 

85. Stypa V, Haussermann P, Fleiner T, Neumann S. 

Validity and Reliability of the German Quality of 

Life–Alzheimer’s Disease (QoL-AD) Self-Report 

Scale. Journal of Alzheimer's Disease. 

2020;77(2):581-90. 

86. Liao X, Huang Y, Zhang Z, Zhong S, Xie G, 

Wang L, et al. Factors associated with 

health‐related quality of life among family 

caregivers of people with Alzheimer's disease. 

Psychogeriatrics. 2020;20(4):398-405. 

87. Froelich L, Lladó A, Khandker RK, Pedrós M, 

Black CM, Sanchez Díaz EJ, et al. Quality of Life 

and Caregiver Burden of Alzheimer’s Disease 

Among Community Dwelling Patients in Europe: 

Variation by Disease Severity and Progression. 

Journal of Alzheimer's Disease Reports. 

2021(Preprint):1-14. 

88. Montgomery W, Goren A, Kahle-Wrobleski K, 

Nakamura T, Ueda K. Alzheimer’s disease 

severity and its association with patient and 

caregiver quality of life in Japan: results of a 

community-based survey. BMC geriatrics. 

2018;18(1):1-12. 

89. Rigby T, Johnson DK, Taylor A, Galvin JE. 

Comparison of the caregiving experience of grief, 

burden, and quality of life in dementia with Lewy 

bodies, Alzheimer’s disease, and Parkinson’s 

disease dementia. Journal of Alzheimer's Disease. 

2021;80(1):421-32. 

90. Akpınar Söylemez B, Küçükgüçlü Ö, Akyol MA, 

Işık AT. Quality of life and factors affecting it in 

patients with Alzheimer’s disease: a cross-

sectional study. Health and Quality of Life 

Outcomes. 2020;18(1):1-7. 

 


