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Abstract: Alzheimer disease is a progressive neurodegenerative disorder in other words is a metabolic disorder; mainly 

suffer in older people, which severely affected in the patient’s life. In the current years, the number of people affected has 

seen a rapidly enhance. It is predicted that up to 107 million subjects will be suffering by 2050 worldwide. In this area 

research has uncovered a large amount about the biological and environmental underpinnings of Alzheimer, mainly it’s 

correlated with β-Amyloid and Tau based mechanism; however, the exact molecular events and biological pathways 

behind the disease to be discovered. Biochemical studies and neuropathological studies of brains since individuals with 

Alzheimer disease  provide clear proof for an activation of inflammatory pathways, and prolong use of anti-inflammatory 

drugs is linked with lessen risk to develop the disease.The etiology of Alzheimer disease was  unclear, but it is likely 

both genetic and environmental factors are involved . Imaging has played different roles in the study of Alzheimer 

disease exceeding the past four decades. First, computed tomography and magnetic resonance imaging were used 

diagnostically in dementia. In this review, we are discussing about in especially, briefly describe the pathophysiology, 

epidemiology and related risk factors potentially associated with the disease. We will describe the current treatments 

strategies and their complications with the current treatment, and suggestions for future in research and treatment. 

 

Keywords: Alzheimer disease, Anti-inflammatory, Biological pathways, Computed tomography, Current treatment 
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1. Introduction: 

Alzheimer disease (AD) is a neurodegenerative disorder that progresses over time and is characterized by behavioral 

changes, a gradual decline in cognitive ability, and tau and amyloid deposits in the hippocampus region of the brain. The 

most typical short-term memory, executive function, praxis, and visuospatial dysfunction symptoms of Alzheimer's 

disease. There are a number of uncommon forms of Alzheimer's disease that have been identified. Although recent 

developments in amyloid imaging and genetics show great promise for making possible early and presymptomatic 

diagnosis of Alzheimer disease and its discrimination since clinical assessment, involved in cognitive testing, remains 

serious for the diagnosis and staging of the disease, other neurodegenerative disorders in United States [1].Despite 

growing evidence that Alzheimer disease pathology begins to accumulate in the brain, the first clinical symptoms 

typically appear after the age of 65[2, 3]. A significant body of clinic pathologic associated (CPC) scholarship on 

Alzheimer disease (AD) has been developed over many years of international research [4-6]. The number of people with 

Alzheimer's disease is predicted to rise from 26.6 million in 2006 to 107 million by 2050, with 16.5 of those people 

living in Europe [7, 8].  68% of the global increase is concentrated in low- and middle-income nations [9]. The disease is 
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presented in three main stages, each with unique difficulties and symptoms. Physicians can forecast future symptoms and 

potential treatment options by estimating the disease's stage at the moment. The symptoms of Alzheimer's disease vary in 

severity and are specific to each individual case. Both familial and sporadic cases of Alzheimer disease can result from 

the inheritance of specific genes. The more prevalent form of Alzheimer disease, known as sporadic Alzheimer disease, 

has been linked to the apolipoprotein 4 (APOE4) allele, with homozygotic conditions carrying a higher risk [10, 11]. 

Alzheimer's disease develops as a result of environmental, vascular, and psychological factors. As of late, there are no 

medications that can stop the progression of neurodegeneration in Alzheimer's disease; instead, symptomatic care is the 

mainstay of treatment [12].In mild to moderate cases of Alzheimer's disease, for instance, cholinesterase inhibitors (CIs) 

that support cholinergic neurotransmission are used. In moderate to severe cases, memantine, an antagonist of the N-

methyl-D-aspartate (NMDA) receptor, is used to prevent excitotoxicity, and antipsychotics and antidepressants are used 

to treat neuropsychiatric symptoms [13,14]. Neuritic plaques (NPs) and neurofibrillary tangles (NFTs), which have the 

potential to delay neurodegeneration, are the targets for Alzheimer's disease treatment in the future [15]. 

 

2.Disease pathology of Alzheimer’s 

 

 Amyloid is thought to produce too much and be cleared too slowly in Alzheimer's disease. Tau hyperphosphorylation 

and neuronal toxicity are subsequent events. Brain atrophy from localized neuronal and synaptic loss, extracellular β-

amyloid deposition in the form of neuritic plaques, and intraneuronal tau protein deposition in the form of intraneuronal 

neurofibrillary tangles are the main pathologic characteristics of Alzheimer disease (AD).β - Amyloid also builds up in 

the blood vessels of the brain. The severity of cerebral amyloid angiopathy varies from minor deposits of amyloid to 

significant deposits that alter the architecture of the arteries and result in cortical microinfarcts, microaneurysms, and 

cerebral microhemorrhages. Or large bleeding it is believed that amyloid deposition starts 20 years before the onset of 

clinical symptoms [2]. Neuritic plaques are microscopic, spheroid-shaped lesions that contain an extracellular amyloid 

peptide (A) core and abnormal axonal endings on all sides. Amyloid precursor protein (APP), a sizable protein, is the 

source of A. The actions of the enzymes α-,β -, and γ-secretase can cleave APP. APP is first cleaved by α secretase in 

healthy individuals before being further cleaved by γ secretase [16, 17]. The risk of the formation of a peptide is 

eliminated by the activity of secretase. Instead of secretase, the β-secretase enzyme acts to cleave the APP molecule in 

the neurons of patients with Alzheimer disease, causing the cell to release the resulting sAPP [18].  It's interesting to note 

that recent data point to the necessity of cholesterol for the final step in the formation of αβ, the γ-secretase cleavage of 

amyloid precursor protein [19].Current longitudinal studies of cognitively healthy individuals who test positive for 

amyloid have as their main goal determining the likelihood that these individuals will develop dementia in the future. In 

addition to AD, neurofibrillary tangles are also present in prion disease, dementia pugilistica, chronic traumatic 

encephalopathy, and healthy aging. There is a strong correlation between the burden of neurofibrillary tangles and 

neuronal loss and global cognitive impairment [20, 2 1]. 
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Figure: 1Difference between the Normal and Alzheimer brain 

 

Normal brain                                             Alzheimer brain 

      

 

3. Epidemiology 

 

Based on epidemiological data gathered over the previous few years, Alzheimer Disease International commissioned an 

international group of experts in 2005 to come to a consensus on the prevalence and estimation of dementia in 14 World 

Health Organization regions. According to the findings, there were 24.2 million dementia sufferers worldwide at the 

time, and 4.6 million new cases were reported annually [22].The highest prevalence of dementia is found in North 

America and Western Europe at age 60 (6.4 and 5.4% of the population, respectively), followed by Latin America (4.9%) 

and China and its developing western-Pacific neighbours (4.0%). The frequency rates per year (per 1000) for these 

nations were estimated to be 10.5 for North America, 8.8 for Western Europe, 9.2 for Latin America, and 8.0 for China 

and its developing neighbours in the western Pacific. In all of these nations, the rate of mortality increased exponentially 

with age, especially in the seventh and eighth decades of life. Additionally, the prevalence rates for AD rise 

exponentially with advancing years, sharply rising after age 65. Between the ages of 60 and 85, the prevalence of 

dementia most commonly Alzheimer disease increases by almost 15 times [23]. In this cohort, AD dementia accounted 

for 70% of all dementia cases across the age spectrum [24]. The ADAMS investigators reported that an additional 22% 

(or 5.4 million Americans) in a later publication. In the absence of overt dementia, people aged 71 or older have 

cognitive impairment [25]. There are racial differences in AD prevalence that have been documented. While other 

genetic and societal factors are likely at play, older African Americans and Hispanics have a higher prevalence of AD 

compared to older Caucasians, in part because of lower educational attainment and a higher prevalence of cardiovascular 

co-morbidities [26–28]. 

 

4. Factors at Risk for Alzheimer's disease 

 

There are many variables that have been linked to an increased risk of AD, but among them, cerebrovascular disease and 

its precursors have been reported most frequently (Table 1). Risk has been found to rise in the presence of a history of 

diabetes, hypertension, smoking, obesity, and dyslipidemia. It's interesting to note that dementia is preceded by 

cerebrovascular disease, which includes large cortical infarcts, single strategically placed infarcts, multiple small infarcts, 

and cerebral hemorrhage, cortical changes brought on by hypoperfusion, white matter changes, and vasculopathies [29-

52]. 
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Table 1: Risk of Alzheimer's disease 

 

Antecedent Direction Possible mechanisms 

Cardiovascular disease enhanced Strategic location parenchyma 

destruction and ↑αβ-deposition 

 

Smoking enhanced Oxidative Stress Effects on the 

Brain 

Hypertension Enhanced &reduced microvascular condition 

Type II diabetes enhanced Cerebrovascular Effect αβ and 

insulin compete for clearance 

 

Obesity enhanced Improve the risk of type II diabetes 

inflammatory 

Traumatic head injury enhanced Deposition of ↑αβ amyloid 

precursor proteins. 

Education reduced Provides cognitive reserve 

Leisure activity reduced lipid metabolism and brain activity 

 

Mediterranean diet reduced anti-inflammatory, Antioxidant 

Physical activity reduced stimulates brain vascularization 

and brain plasticity 

 

 

 

5. Defensive elements for Alzheimer disease 

 

5.1Mental Reserve 

 

Additionally, studies of "normal aging" have shown that people with higher educational attainment experience slower 

cognitive and functional decline as they age [53], providing evidence that education plays a role in age-related cognitive 

decline. These studies suggest that the same education-related factors that postpone the onset of dementia of the AD type 

also help people deal with the normal cognitive changes brought on by aging more skilfully. Increased literacy was also 

linked to a slower decline in memory, executive function, and language skills in an ethnically diverse cohort of elderly 

people without dementia in New York City [54]. Many others around the world have noted a lower risk of dementia in 

subjects with higher education [55-61]. Cohort studies on the influences of premorbid IQ, education, occupation, and 

mental activities on dementia risk were examined in a meta-analysis [62]. In this study, increased cognitive activity was 

also linked to slower rates of memory deterioration. 

 

5.2 Diet 

 

Dietary fats can raise cholesterol levels, which can raise the risk of brain vascular disease. The risk of AD may also rise 

as a result of this sequence [63]. Intake of saturated fats in the highest quintile of dietary fats the fifth was linked to a 

doubling of the risk of developing Alzheimer's disease. The highest intake of n-6 polyunsaturated fats and 

monounsaturated fats decreased the risk of developing AD, whereas trans-unsaturated fats were linked to a 3-times-

higher risk [65] . Higher intakes of total and saturated fat have also been linked to an increased risk of AD, but there is no 
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proof that this association holds true for polyunsaturated fat [64]. Omega-3 fatty acids are crucial dietary elements for the 

early stages of brain development. Consuming fish or omega-3 fatty acids has been linked in numerous studies to a lower 

risk of AD [65-67]. According to two studies [68, 69], people who consume more vitamin D in their diet have a lower 

risk of developing Alzheimer's disease. In a third study, this association was not found, possibly as a result of the lower 

vitamin D intake[70]. 

5.3 Factor of Physical Activity 

Exercise can enhance learning in both young and aged animals [71] activate brain plasticity mechanisms, remodel 

neuronal circuitry in the brain [72], promote brain vascularisation [73], and stimulate neurogenesis [71]. It may also 

increase neuronal survival and resistance to brain insults [74].  Increase levels of brain derived neurotrophic factor, 

mobilize gene expression profiles that would be predicted to benefit brain plasticity [72], and reduce levels of C-reactive 

protein and interleukin-6, two inflammatory markers [75, 76]. A Cochrane review [77] found that eight of 11 random, 

controlled trials of exercise in older people without known cognitive impairment reported that aerobic exercise 

interventions were associated with improvements in cognitive function.  

 

5.4 Strengthening of Cognitive 

 

The potential impact of cognitive engagement on the risk of AD has specifically been examined in a number of studies 

[78–81]. The studies relied on participants' self-reports of how frequently they engaged in particular activities that might 

have a cognitive component. 

 

6. Diagnosis 

 

The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) is currently the gold standard for 

dementia diagnosis [82].Major neurocognitive impairment and mild neurocognitive impairment are the two cognitive 

syndromes recognized by DSM-5. Major Neurocognitive impairment must be diagnosed when there is objective 

cognitive decline that interferes with daily activities and is not brought on by delirium or another neurologic, medical, or 

psychiatric disorder. Not brought on by delirium or another neurologic, medical, or psychiatric disorder, and does not 

interfere with daily activities. The National Institute on Aging (NIA) and the Alzheimer's Association1 have most 

recently developed a new set of diagnostic criteria that cover all three major stages of AD (i.e., the preclinical, the 

prodromal, and the overt dementia stages)[83-85]. 

 

6.1 Alzheimer Disease and Biomarkers  

 

Biomarkers have historically been crucial in the evaluation of dementia patients in addition to supporting clinical 

diagnosis. Every patient with objective cognitive decline must undergo a structural imaging scan, per the American 

Academy of Neurology (AAN) guidelines for the diagnostic evaluation of dementia [86]. This advice was given in 

response to a review of the data from a Class II study that revealed that 5% of all patients with cognitive complaints had 

a causative non-degenerative lesion, such as a subdural hematoma or normal pressure hydrocephalus that was growing 

slowly [87]. A brain CT or MRI scan can reveal ischemic changes in addition to a potentially treatable lesion, which 

would require additional testing and possibly the start of therapy to lower vascular risk factors or introduce behavioral 

changes. Compared to CT, MRI's improved resolution enables better quantification of the cerebral structures and better 

differentiation between AD patients who are mildly affected and those who are not. Mesial temporal atrophy is one of the 

findings that may point to the pathology of AD[88-90]. And global brain atrophy with pronounced ventricular 

enlargement in more advanced stages [91,92]. Recent research has shown that perfusion abnormalities can be detected 

using arterial spin-labeling MRI sequences[93]. Due to the high sensitivity but relatively low specificity of SPECT and 

PET validation studies, the risk of false-positive diagnoses has increased [94, 95]. Currently, Medicare only pays for the 
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use of FDG-PET and SPECT to distinguish AD from front temporal dementia. The method for making a clinical 

diagnosis of AD may change as a result of the recent development and validation of amyloid PET imaging. 

 

6.2 PET: Positron emission tomography, or PET, produces a three-dimensional, color image of the human body using 

radiation signals [96]. The patient receives an injection of a radiotracer, which consists of a radioactive drug attached to a 

naturally occurring taking place chemically. Glucose is typically and widely used in the study of Alzheimer's disease. 

The radiotracer makes its way to the organs that utilize that particular molecule as energy. Positron emissions occur 

during the compound's metabolism. The PET scan picks up the energy from these positrons and transforms it into an 

image that appears on the output screen. By demonstrating how efficiently the radio tracer is destroyed, this image 

illustrates how the patient's body works. The range of colors and intensities produced by the positron energy reflect the 

level of brain activity. The process of using a PET scan to find changes in glucose metabolism in the brain of an 

Alzheimer's patient was described in a study that was published in the Journal of Clinical Psychiatry in 1996. Patients 

whose disease was more advanced and had spread to more parts of the brain experienced a further decline in rate [97]. 

 

6.3 CT: During a computed tomography (CT) scan, the body is captured in a series of cross-sectional images [98]. The 

various scans are combined and incorporated into one complete image with the aid of a computer. The CT scan gives the 

doctor information about the tissue densities throughout the body and in different regions of the brain. A contrast dye 

may be injected to provide a distinction for better clarity. In order to distinguish between similar tissues and improve 

visual clarity, a contrast dye may be injected [99]. 

 

6.4 MRI: Magnetic resonance imaging (MRI) methods produce two or three dimensional images of the body that can be 

used to diagnose injury and illness. MRI techniques were first used in 1977. The super conducting magnet, which creates 

a strong and stable magnetic field, is a crucial part of the MRI system [100]. Smaller gradient magnets produce weaker 

magneto-electric fields. These magnets make it possible to scan various body parts. There are billions of atoms in each 

cell of the human body. However, the electromagnetic field affects the hydrogen atoms. Then, the device emits a 

hydrogen-specific radio frequency pulse, which changes the direction that these protons spin in. The protons release 

energy when the spinning stops, which the system interprets. Each type of tissue reacts differently to a contrast dye and 

appears as a different shade of gray when the image is produced [96]. The ability of an MRI to accurately identify the 

structural alterations and cellular degeneration present in an Alzheimer's patient's brain is being tested by researchers. 

Even before any overt clinical symptoms of Alzheimer's disease manifest, the hippocampus frequently exhibits atrophy 

[101]. A more recent investigation into the use of sodium magnetic resonance imaging in the diagnosis of Alzheimer's 

disease was carried out in 2009 by the Departments of Radiology and Neurology at the University of Pennsylvania. 

Similar to the above-discussed principle, this imaging method is used. However, this method uses sodium (23Na), which 

is naturally abundant, to measure the atoms of hydrogen. Because sodium in the brain can identify tumors and monitor 

cell death, this ion was chosen [102]. Five elderly adults in good health and five others with a possible diagnosis of 

Alzheimer's disease made up the participants. The intracellular space is reduced when neuronal death takes place. As a 

result, there is a higher concentration of sodium in the extracellular space, which results in patients' MRI signals being 

stronger. Who suffer from Alzheimer's [103] . 

 

7. Modern therapeutic strategies 

 

AD is currently being managed today; attempts are made to manage AD multifactorially and specifically based on the 

following elements: 

1. Honest and effective communication between the doctor, the caregiver, and the patient will enable timely symptom 

identification, accurate assessment and diagnosis, and appropriate direction. 

[2] Behavioral strategies 
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- Routines that is established, consistent, and simple; 

 - Communicative strategies like calm interactions, providing enjoyable activities, using simple language, and only 

"saying no" when safety is at risk;  

- Timely planning for legal and medical needs and decisions; and Exercise therapy, light therapy, and music therapy are 

all forms of cognitive behavioral therapy (CBT) [105, 106]. 

[3] Support for caregivers: 

- Scheduled brief periods of rest for the caregiver; 

- Psychoeducation, which includes preparing for dementia's effects on cognition, function, and behaviors, expectations, 

and avoiding circumstances that might exacerbate symptoms or pose a greater risk to safety and wellbeing. 

- Promoting the establishment of caregiver support networks [104]. 

 

7.1Current Treatment Landscape Research for AD 

 

The state of AD treatment research at the moment since 2003, the FDA has not approved a new drug for AD, and despite 

numerous time-consuming and expensive trials, there are no approved DMTs for AD [107,108]. In actuality, over 200 

research projects failed or were abandoned in the last ten years[104]. Agents with mechanisms of action (MOA) that 

either target disease modification or symptoms are still abundant in the AD drug pipeline [109,104]. Semagacestat [110], 

bapineuzumab [111], solanezumab [112], and bapineuzumab were some of the most recent anti-amyloid agents to fail in 

phase 3 clinical trials in patients with early-stage, mild-stage, or mild-to-moderate stage AD. Lanabecestat [113], 

verubecestat [114], and atabecestat [115] also failed in trials of β -secretase inhibitors (BACE). The most common and 

widely accepted explanations for the numerous failures of clinical trials of DMT agents for AD include starting therapies 

too late in the course of the disease, using the wrong drug doses, treating the wrong primary target, and primarily having 

a poor understanding of the pathophysiology of AD [116]. The clinical endpoint of the chosen trials may be extremely 

premature, according to a novel approach to the issue, which also contends that the variability in diagnostic markers and 

end points may lead to an incorrect diagnosis of patients' disease states and is, at long last, a certain source of errors 

[108]. The suggested solution appears to be the use of clinical trial simulators [108] given the fact that longer trial 

durations increase the probability of detecting a significant effect but at the same time increase the costs tremendously. 

These simulators can forecast whether a trial's strategy and clinical end point selection are appropriate or not before the 

trial even starts [117]. They are built using mathematical, computational, and statistical tools. They can also aid in the 

refinement of the study's design, increasing the likelihood that anticipated new drugs will be successful or sparing 

incredibly valuable time and resources by foreshadowing the impending failure of any inappropriate therapy[118]. 

Despite the fact that clinical trial simulators are used is not common in current research, [119] this practice shouldn't be 

abandoned, especially when considering potential treatments for long-lasting diseases with slow progression, like AD 

[118]. 

 

8. Authentic immunization. 

 

Immunogens include A, phosphorylated tau (ptau) peptides, or particular synthetic peptides like polymerized British 

amyloidosis (ABri)-related peptide (pBri)[120]. A highly amyloidogenic protein with a distinctive carboxyl terminus that 

is unrelated to any other human protein is produced as a result of the mutation that causes the rare hereditary amyloidosis 

known as ABri. This terminus is matched by the pBri peptide, which triggers an immune response that recognizes A and 

ptau. B cells receive the immunogens from antigen-presenting cells. Antibodies to Ab or ptau epitopes will be produced 

when Ab or ptau peptides are used, respectively. Antibodies to both A and pta epitopes will be produced when pBri is 

used [121]. 
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8.1 Immunization passive. 

 

Systemically and sufficiently for BBB penetration, monoclonal Absto Ab, ptau, or b sheet epitopes are infused. In order 

to clear, degrade, or alternatively disaggregate or neutralize their targets, antibodies act as they cross the BBB [121]. By 

encouraging macrophage and microglia function, innate immunity is stimulated either actively or passively to treat 

disease pathology [121]. Overall, A-targeted treatment approaches are currently being tested in preclinical AD because 

they appear effective when applied very early in the course of the disease, before the appearance of any symptoms. 

Although promising, strategies that aim to treat tau pathology currently run the risk of being toxic. However, it is 

hypothesized that ptau and pathologies may have evolved via different pathways that can have synergistic effects on one 

another in sporadic late-onset AD [122]. Therefore, it's possible that the two ptau and pathologies must be simultaneously 

targeted for effective AD immunotherapies [121]. With poor outcomes up to this point, immunotherapeutic approaches 

have dominated in the last 15 years. However, the research being done now to develop immunotherapies for AD has 

changed as a result of the lessons learned from these failures [121].  

 

8.2 Immunotherapy in action: 

 

 AD is being tested in a phase 2 clinical study for mild to moderate AD (NCT02579252) [109, 104, 123] and contains a 

synthetic tau peptide. 

Immunity that is passive. A humanized anti-tau MAb called ABBV-8E12 was evaluated in a phase 2 clinical trial in 

people with early Alzheimer's disease (NCT02880956)[124]. A patient with familial AD provided stem cells for the 

creation of the humanized IgG4 MAb against tau fragments known as BIIB092[125]. Participants in a phase 2 clinical 

trial with AD MCI and mild AD are evaluated for the agent's efficacy and safety[4].An anti-tau MAb called RO7105705 

(MTAU9937 A) is being evaluated in a phase 2 study in people with prodromal and mild AD (NCT03289143)[123,126]. 

Phase 1 clinical trials for three additional anti-tau mAbs (BIIB076, JNJ-63733657, and LY3303560) are currently 

underway [109]. 

 

9. Conclusion 

 

Over 5 million Americans suffer from Alzheimer disease, a neurodegenerative disorder that is irreversible. The methods 

available for diagnosing Alzheimer's disease in patients include positron emission tomography, computed tomography, 

and magnetic resonance imaging. Clinicians should continue to treat Alzheimer disease in a patient/caregiver-focused 

manner. A holistic and practical approach using psychoeducation, behavioral, and environmental techniques, advanced 

planning for future care needs, and appropriate pharmaceutical treatment is not only an effective but also an ethical way 

to treat Alzheimer disease A patients. This includes building a strong therapeutic alliance with the patient and his or her 

caregivers. 
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