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General Information about (AD-AH) Alzheimer's Disease

Abstract

This article is a study which gives general information about the Alzheimer's Disease (AD-AH).
Alzheimer's Disease (AD) is a progressive neurodegenerative disease that leads to memory loss, cognitive impairment, behav-
ioral changes, and ultimately death. Alzheimer's disease is the most common cause of dementia and is expected to affect more 
than 152 million people by 2050. Neuropathologically, the disease is characterized by abnormal protein accumulation, leading 
to the formation of extracellular senile plaques and intracellular neurofibrillary tangles (NFTs) [60].

Alzheimer's disease is a common type of dementia characterized by amyloid plaques, neurofibrillary tangles, and neuronal de-
generation. There is no cure for the disease, and early diagnosis is critical for improving patient outcomes. Magnetic resonance 
imaging (MRI) is important for measuring neurodegeneration during the course of the disease. Computer-aided image process-
ing tools have been used to help medical professionals diagnose Alzheimer's in its early stages. Because the characteristics of 
the stages of dementia overlap, monitoring progression is difficult [59].

Alzheimer's disease (AD) is a progressive neurodegenerative disease that affects many people worldwide and, to date, has no 
effective treatment. AD is characterized by the formation of senile plaques and neurofibrillary tangles, followed by neurode-
generation, leading to cognitive decline and, ultimately, death. Pathological changes in AD occur years before the onset of the 
disease. Because disease-modifying therapies may be most beneficial in the early stages of AD, biomarkers are vital for early 
diagnosis and long-term monitoring of disease progression [60].

About 25 to 30 years ago, we only had a few basic facts about Alzheimer's disease. It was not even known that this disease was 
an independent disease, different from normal aging. But now we know much more:
• What is Alzheimer's disease
• Who is affected
• How does it develop
• What stages does it go through
We can now diagnose Alzheimer’s disease earlier and more accurately. There are even some promising treatments. In recent 
years, studies have begun to explore how we can reduce people’s risk of developing Alzheimer’s in the future. Research over 
the past two decades has expanded not only our understanding of Alzheimer’s, but also our understanding of brain function in 
healthy older adults. These studies also provide clues about how to reduce the loss of mental function that comes with age [55].

https://dx.doi.org/10.46998/IJCMCR.2025.54.001333
https://dx.doi.org/10.46998/IJCMCR.2025.54.001333
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Where Do People with Alzheimer's Disease Receive Care?
- At Home
- In Assisted Living Facilities (Early Stages of the Disease)
- In Nursing Homes
- In Special Care Units
The brain is an extraordinary organ. Without even realizing it:
• It manages every aspect of our daily lives,
• It regulates functions that we are not aware of, such as breathing, blood circulation and digestion,
• It allows us to speak, move, see, remember, feel and make decisions.

All of these functions are the result of complex chemical and electrical processes that take place in our brains. Our brains are 
made up of nerve cells called neurons and other types of cells.

The neurons of all animals work basically the same way, but what sets humans apart from other animals is the large number of 
neurons in the part of the brain called the “cerebral cortex.”

The cerebral cortex is where cognitive functions such as thinking, learning, speaking, remembering, and making decisions take 
place. There are many connections between the neurons in these areas, and these connections make us different from other 
animals [55].

This article will examine the following topics: Internal Structure of the Human Brain, Neurons and Their Functions, Plaques 
and Tangles: Distinctive Features of Alzheimer's, Brain Changes in Alzheimer's Disease, Investigating the Causes of Al-
zheimer's, Genetic Factors in Alzheimer's, Early-Onset Alzheimer's and Genes, Different Genetic Structure in Late-Onset Al-
zheimer's, Other Factors, Beta-amyloid, Tau, Cardiovascular Risk Factors, Oxidative Damage from Free Radicals,  Inflamma-
tion, Brain Infarction, New Methods in Diagnosing Alzheimer's, Searching for New Treatments, Helping to Preserve Mental 
Function, Slowing, Delaying or Preventing Alzheimer's, Managing the Symptoms. [1-70].

Alzheimer's disease, the most common type of dementia, is a global health problem affecting approximately two-thirds of the 
population aged 65 and over. A chronic, progressive, and neurodegenerative disease, Alzheimer's disease causes behavioral 
and cognitive dysfunction. It can negatively impact many different cognitive functions, including memory, comprehension, 
language, attention, judgment, and the ability to establish cause-effect relationships [68].

A multidisciplinary team, including caregivers, physicians, physiotherapists, nurses, social support specialists, and dietitians, 
plays a critical role in the management of Alzheimer's disease. While significant advances have been made in recent years, 
including immunotherapies targeting the pathophysiology of the disease, the need for further information and results from new 
studies continues [67,68].

A method that can be beneficial in the prevention and treatment of Alzheimer's disease is presented in the article "Medical 
Treatment Method of Alzheimer's Disease & Parkinson's Disease by the Help of the Natural Musical Sound of Nây-ı Şerîf, 
Instrument of Ney (Ney: Turkish Reed Flute, Nay). IJCMCR. 2024; 42(3): 004 DOI: 10.46998/IJCMCR.2024.42.001039", 
written by Emin Taner ELMAS, and expanding its field of application will be effective in the prevention, regression and treat-
ment of the disease [2].

Again, the study titled “Elmas, Emin Taner, ELMAS’s Theory of Thermodynamics”: A Scientific Approach for the 5th Law of 
Thermodynamics -A Theoretical Application Example for Medical Thermodynamics. Op Acc J Bio Sci & Res 2(1)-2020. DOI: 
10.46718/JBGSR.2020.01.000030” should also be evaluated together with other issues in order to reveal the thermodynamic 
interaction between the drug and the cell [1].

The article titled “Emin Taner ELMAS* and Levent OĞUL. The Effects of Medicine and Music Therapy Practices on Human 
Health. IJCMCR. 2025; 50(2): 003, DOI: 10.46998/IJCMCR.2025.50.001233” includes explanations for supportive treatment 
methods and should also be taken into consideration for Alzheimer's treatment [41].

It would be appropriate to utilize the issues foreseen in the medical specialization thesis titled “Specialist Dr. Simge 
KARADENİZ, Medical Specialization Thesis, “Evaluation of disease self-management and factors affecting self-management 
in patients with multiple sclerosis”, 2023, Yöktez No: 10544927, in terms of method analogy in Alzheimer’s treatment [69].

Keywords: Alzheimer’s; Alzheimer’s Disease; Advanced Biomechanics; Biomechanics; Thermodynamics; Energy Transfer; 
Fluid Mechanics; Heat Transfer; Mathematics; Medical Technique; Medical Engineering; Medicine; Biomechanical Analysis; 
Bioengineering; Health Science
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Introduction
Alzheimer's Disease (AD) is a progressive neurodegenerative 
disease that leads to memory loss, cognitive impairment, be-
havioral changes, and ultimately death. Alzheimer's Disease is 
the most common cause of dementia and is expected to affect 
more than 152 million people by 2050. The disease is neuro-
pathologically characterized by abnormal protein accumula-
tion, leading to the formation of extracellular senile plaques 
and intracellular neurofibrillary tangles (NFTs) [60].

The brain is an extraordinary organ. Before you know it:
•	 Manages every aspect of our daily life,
•	 It regulates functions that we are not aware of, such as 
respiration, blood circulation and digestion,
•	 It allows us to speak, move, see, remember, emotion 
and make decisions.

All of these functions are the result of complex chemical and 
electrical processes that take place in our brain [55].
Our brain is made up of nerve cells and other types of cells 
called neurons.
All animals' neurons work in basically the same way, but what 
sets humans apart from other animals is the sheer number of 
neurons in a part of the brain called the cerebral cortex [55].
The cerebral cortex is where cognitive functions such as think-
ing, learning, speaking, remembering, and decision-making 
take place. There are numerous connections between neurons 
in these regions, and these connections make us different from 
other animals [55].

Thinking about Alzheimer's disease begs many ques-
tions: Will I get Alzheimer's too? Causes? 
Is it possible to treat or prevent it?
Scientists ask the same questions. This study describes the sci-
entific journey that seeks answers to these questions. It is in-
tended for people with Alzheimer's disease, their family mem-
bers, friends, caregivers, and anyone else who cares about the 
disease [55].

Alzheimer's disease is a general type of dementia characterized 
by amyloid plaques, neurofibrillary tangles, and neuron degen-
eration. There is no definitive cure for the disease, and early 
detection is critical in improving patient outcomes. Magnetic 
Resonance Imaging (MRI) is important in measuring neurode-
generation during disease. Computer-aided image processing 
tools have been used to help medical professionals diagnose 
Alzheimer's in its early stages. Since the characteristics of the 
stages of dementia overlap with each other, it is difficult to 
track progression [59].

Alzheimer's Disease (AD) is a progressive neurodegenerative 
disease that affects many people worldwide and to date has no 
effective treatment. AD is characterized by the formation of se-
nile plaques and neurofibrillary tangles, followed by neurode-
generation, leading to cognitive decline and eventually death. 
Pathological changes in AD occur many years before the onset 
of the disease. Because disease-modifying therapies may be 
most beneficial in the early stages of AD, biomarkers are vital 
for early detection and long-term monitoring of disease pro-
gression [60].

This article consists of two main sections:
Part 1: Gives the reader the basics – it's a kind of "walking tour 
through the brain".

Thanks to the visuals provided with the texts, it is explained 
what a healthy brain looks like, how it works and what changes 
in Alzheimer's disease.

Part 2: Describes current research and advances in how Al-
zheimer's can be managed, and perhaps even eradicated one 
day.

The basic terms used throughout the article are explained in the 
glossary in the last section [55].

Understanding the brain is key to understanding Alzheimer's. 
First, we'll look at the internal structure of a normal brain, how 
it works, and the changes in the aging process. Next, we will 
examine what changes in Alzheimer's disease and how this dis-
ease slowly destroys a person's mental and physical capacity 
[1-70].

Method, Findings and Discussion
Alzheimer's disease, the most common type of dementia, is 
a global health problem that affects approximately 2/3 of the 
population aged 65 and over. Alzheimer's disease, which is a 
chronic, progressive and neurodegenerative disease, causes 
loss of behavioral and cognitive functions. It can adversely af-
fect many different cognitive functions such as memory, com-
prehension, language, attention, reasoning, and establishing 
cause-effect relationships [68].

In the 'Revised Criteria for Diagnosis and Staging of Alzheim-
er's Disease' study published by the 'Alzheimer's Asssosication' 
study group in 2024, clinical staging consisting of 7 stages was 
determined in addition to the biological staging created with 
biomarker and PET imaging techniques. Clinical staging steps 
are as follows [67].

Stage 0: It is the stage where clinically asymptomatic and bio-
marker levels can be detected normally. 
Stage 1: It is the stage where no deterioration is detected in 
cognitive tests, it is asymptomatic but only biomarker positiv-
ity. 
Stage 2: It is determined as the transition phase between stages 
1 and 3. Compared to the cognitive status of the individual in 
the last 1-3 years, there is minimal loss in the last 6 months, 
and there is no significant loss in terms of functionality in daily 
living activities. 
Stage 3: It is the stage where the individual can perform daily 
life activities independently, but the early effects of cognitive 
impairment begin to be seen in functionality. 
Stage 4: It is the stage defined as 'dementia with mild deteriora-
tion in functionality and cognition'. 
Stage 5: In the dementia stage with moderate loss of function-
ality, progressive cognitive and functional loss is detected, 
which requires support in basic activities of daily living. 
Stage 6: In the stage of dementia, in which there is a severe loss 
of functionality, a loss of fully dependent, progressive, cogni-
tive and advanced functionality is detected in basic activities 
of daily living. 

Patients in the stage 3-6 range have significant cognitive loss as 
well as neurobehavioral symptoms.

Caregivers in the management of Alzheimer's disease; Physi-
cians; A multidisciplinary team, including physiotherapists, 
nurses, social support specialists, and dieticians, has a critical 



 ijclinmedcasereports.com                                                                                                                                           Volume 54- Issue 2

4

role. 
Although significant advances have been made in recent years, 
including immunotherapies for the pathophysiology of the dis-
ease, new studies and results are still needed [67,68].
As we mentioned in the "Introduction" section, let's consider 
the two main parts of the article in order as follows:

Part-1:
Vital Statistics of the Brain [55]:
•	 Adult brain weight: about 1.4 kg (3 pounds)
•	 The size of the adult brain: about the size of a medi-
um-sized cauliflower
•	 Number of neurons: 100 billion
•	 Number of synapses (connections between neurons): 
100 trillion

The Internal Structure of the Human Brain – Three Main 
Players [55]:
	» Cerebral Hemispheres (Brain Hemispheres): 

They make up 85% of the weight of the brain. The two hemi-
spheres are connected by a thick bundle of nerves called the 
"corpus callosum".

It used to be that one hemisphere was thought to be "logical" 
and the other to be "artistic". Today, scientists believe that the 
main difference between these two hemispheres is in the way 
they process information:
•	 The left hemisphere focuses on details (such as recog-
nizing a particular face in a crowd),
•	 The right hemisphere, on the other hand, perceives 
the general structure (such as the positions of objects in space).
The outer layer of these hemispheres is called the cerebral cor-
tex. Cerebral cortex:
•	 Processes sensory information from the outside 
world,
•	 Controls voluntary movements,
•	 It regulates conscious thought and mental activities.

	» Cerebellum (Cerebellum) [55]:
It makes up about 10% of the brain. It is responsible for bal-
ance and coordination.
•	 It works continuously with information from the eyes, 
ears, and muscles.
•	 It processes this information, communicates with 
other parts of the brain and spinal cord, and sends movement 
instructions to the body.
•	 Thanks to the cerebellum, we can walk, turn and bal-
ance while moving.

	» Brain Stem [55]:
It is the smallest but most vital part of the brain for our survival.
•	 It connects the brain with the spinal cord.
•	 It controls automatic functions such as heartbeat, 
blood pressure, and breathing.
•	 It transmits information from the brain to the body.
•	 Sleep and dreams are also regulated by the brain stem.

Other Critical Areas of the Brain:
There are some vital structures located deep within the cerebral 
hemispheres (brain hemispheres): [55]
◊	 Limbik System:
•	 It connects the brainstem with the cerebral cortex, 
which produces high levels of thought.
•	 Emotions and instinctive behaviors are controlled by 

this system.
•	 In addition, the sense of smell is also located here.

◊	 Hipokampus:
•	 It is very important for learning and short-term mem-
ory.
•	 Short-term memories are processed here and then 
converted into long-term memory and transferred to other parts 
of the brain.

◊	 Thalamus:
•	 It receives sensory data and information from the lim-
bic system, processes it, and sends it to the cerebral cortex.

◊	 Hypothalamus:
•	 It is located below the thalamus.
•	 It monitors and balances functions such as body tem-
perature and hunger.
•	 Sends corrective instructions when the balance is dis-
turbed.
•	 In addition, the body's internal clock is also controlled 
by the hypothalamus.

◊	 Brain Stem (highlighted again):
•	 It is located at the base of the brain.
•	 Thanks to its connections with the spinal cord, it con-
trols automatic vital functions such as heartbeat and breathing.
•	 It also governs sleep and dream cycles.

The View of the Brain in Action – The Brain in Ac-
tion:
Today, scientists are able to monitor living brains thanks to ad-
vanced imaging techniques. This allows us to understand how 
brain function changes with aging or disease [55].

One of these techniques is:
	» Positron Emission Tomography (PET Scan)

•	 It measures blood flow and glucose metabolism with-
in the brain.
•	 When neurons in an area of the brain become active, 
blood flow and metabolism there increase.
•	 PET scans show this increase in red and yellow col-
ors.
•	 Blue and black tones indicate areas with low or no 
activity.
With these scans, we can see what is happening in a person's 
brain when they are sleeping, resting, or doing a mental task. It 
is also possible to monitor neurotransmitters (chemical trans-
porters between nerve cells) such as dopamine and serotonin. 
These substances can change with age, disease or medication. 
[55]

The Aging Brain [55]:
As a person ages, changes occur in all areas of the brain:
•	 Some neurons (especially those involved in learning 
and memory) shrink.
•	 As with Alzheimer's disease, plaques and tangles may 
form, but at a milder level.
•	 Damage caused by free radicals (reactive molecules) 
increases.
So what is the impact of these? [55]
•	 Healthy older individuals may notice slight decreases 
in their ability to learn new things and recall information (e.g., 
difficulty remembering names).
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•	 They may be slower on complex tasks that require at-
tention, learning, and memory, but when given enough time, 
they often do well similarly to young adults.
•	 Interestingly, as they get older, people often increase 
their vocabulary and verbal knowledge.

Figure 1 shows the PET Scan of the Normal Brain, and Figure 
2 shows the PET Scan of the Alzheimer's Disease Brain.

In order for neurons to remain healthy and survive, these three 
processes must run smoothly:
•	 Communication
•	 Metabolism
•	 Repair

Communication: Sending millions of messages per second:
We can think of this process as a telecommunication network. 
Just like millions of phone calls are carried by fiber optic cables, 
neurons in our brain are in constant communication.  When a 
neuron receives messages from surrounding cells, an electrical 
signal (nerve impulse) occurs inside the cell. This signal travels 
along the axon and when it reaches its tip, it triggers the release 
of chemical messengers called neurotransmitters.  Neurotrans-
mitters cross the small space (synapse) between two neurons 
and bind to receptors (receptors) in the dendrite or cell body 
of other cells. When they bind to receptors, channels open in 
the cell membrane or trigger other processes. These processes 
allow the recipient neuron to decide what to do. Some neu-
rotransmitters suppress the signal, while others stimulate it. 
After all, millions of signals are in motion inside the brain at 
the same time. These signals allow information to be transmit-
ted to different parts of the body. If these connections between 
neurons are broken, the cells become sick and can die [55].

Metabolism: Providing Energy to Cells:
Metabolism is the process by which cells break down chemi-
cals and nutrients to produce energy and create new molecules. 
The energy required for the brain is provided only by a type of 
sugar called glucose. In order for this process to be efficient, 
enough blood, oxygen and glucose must reach the brain. With-
out oxygen or glucose, neurons die [55].

Repair: Keeping Long-Lived Neurons Healthy:
Other cells may have a short lifespan; But neurons form shortly 
after birth and can live for 100 years or more. In adults, once 
neurons die, they are usually not regenerated. However, recent 
research shows that new neurons can be born in some areas of 
the brain even in old age. In order for neurons to survive, they 
need to constantly repair and renew themselves. If the cleaning 
and repair processes slow down or stop, the cell loses its func-
tion and dies. [55]

Plaques and Tangles: Hallmarks of Alzheimer's Disease:
Alzheimer's disease disrupts three basic processes that are es-
sential for neurons to stay healthy:
•	 Communication
•	 Metabolism
•	 Repair

The disruption of these processes leads to the fact that some 
nerve cells lose their function, lose their connection with other 
neurons and, ultimately, die. As a result, symptoms specific to 
Alzheimer's such as memory loss, personality changes, and dif-
ficulty in daily functions occur. [55]

Two types of abnormal structures abound in the brains of 
Alzheimer's patients, especially in areas related to memory:
1.	 Beta-amyloid plaques
2.	 Neurofibrillary tangles (tau tangles)

Although these structures are seen in a small amount in some 
of the elderly individuals, they are much more common in Al-
zheimer's patients. We have been aware of these structures for 

Figure 1: PET Scan of the Normal Brain [55].

Figure 2: PET Scan of Alzheimer's Disease Brain [55].

Neurons and Their Functions:
The human brain is made up of billions of neurons. Each neu-
ron is made up of the following parts:
•	 Cell body
•	 Axon (transmitter extension)
•	 Dendrites (receptor appendages)
The cell body contains the nucleus, which manages all the ac-
tivities of the cell. The axon extends from the cell body and 
sends messages to other neurons. Most of the time, these mes-
sages travel long distances (sometimes up to 1.5 meters!). Den-
drites, on the other hand, receive messages from other neurons 
[55].
Each neuron connects with thousands of other neurons through 
its axons and dendrites.
Neurons are surrounded by glial cells. Glia support, protect, 
and nourish neurons [55].
Neurons in the brain perform different tasks:
•	 Some of them are related to thinking, learning, and 
memory.
•	 Others pick up sensory information.
•	 Others, on the other hand, provide movement by 
sending signals to the muscles.
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years; However, recent research has allowed us to better under-
stand their content, how they are formed, and their relationship 
to the disease. [55]

Amyloid Plaques:
Plaques are made up of a piece of protein called beta-amy-
loid. This fragment is formed by cutting the larger protein APP 
(amyloid precursor protein). Beta-amyloid fragments clump 
together and fuse with other molecules, neurons, and extraneu-
ral cells to form insoluble plaques. These plaques accumulate 
especially in the regions of the hippocampus, which functions 
as memory forming, and the cerebral cortex, which manages 
thinking-decision-making functions. 

Although it is still not known for sure, the question of whether 
beta-amyloid plaques cause Alzheimer's or is only a conse-
quence of it is being investigated. However, changes in the 
structure of APP are known to cause rare hereditary types of 
Alzheimer's [55].

Beta-amyloid Formation from APP:
•	 APP is a protein that runs through the neuron mem-
brane and extends both inside and outside the cell.
•	 Enzymes break down this protein.
•	 One of these fragments, beta-amyloid, begins to 
clump when it goes out of the cell.
•	 It combines with other cells and molecules to form 
insoluble plaques.

Neurofibrillar Tangles (Tau Tangles):
The internal support structure of healthy neurons is made up 
of structures called microtubules. These microtubules are like 
"rails" that carry nutrients and molecules from the cell body to 
the axons.

The protein that keeps this transport system stable is tau. In 
Alzheimer's disease, the tau protein changes chemically and 
combines with other tau strands to form complex tangles. In 
this case, the microtubules collapse, the transport system is dis-
rupted. This results in communication disorder between neu-
rons and then cell death [55].

Altered Brain in Alzheimer's Disease:
We don't know for sure why Alzheimer's disease begins, or 
why the normal changes that come with aging become extreme 
and destructive in some people.

But we know pretty well what happens in the brain once the 
disease sets in, and the physical and mental changes that occur 
over time [55].

Life expectancy after diagnosis varies:
•	 If the person is over 80 years old, this period can be as 
short as 3 years.
•	 For a younger patient, it may be 10 years or more.
The process of every Alzheimer's patient is not exactly the 
same; However, symptoms usually develop within the frame-
work of the same stages [55].

Alzheimer's Preclinic:
The disease begins in the entorhinal cortex, which is directly 
connected to the hippocampus. It then proceeds to the hippo-
campus — the structure critical in the formation of short- and 
long-term memory. In these areas, atrophy (shrinkage) begins. 

These changes usually begin 10-20 years before symptoms 
appear. Memory loss is the earliest symptom of Alzheimer's, 
and this stage is often referred to as mild cognitive impairment 
(MCI). Many scientists think that MCI is a transitional phase 
between normal aging and Alzheimer's. [55]

Mild Stage Alzheimer's:
When the disease begins to affect the cerebral cortex:
•	 Memory loss increases
•	 Deterioration in other cognitive functions begins
At this stage, a clinical diagnosis is usually made.
The main symptoms are:
•	 Memory loss
•	 Losing direction in familiar places
•	 Difficulty doing daily tasks
•	 Difficulty in tasks such as using money and paying 
bills
•	 Don't make bad decisions
•	 Loss of sincerity and assertiveness
•	 Mood and personality changes
•	 Increased anxiety

Plaques and tangles first affect brain regions that govern mem-
ory, language, and reasoning functions. Therefore, even if the 
person seems physically healthy at this stage, he becomes in-
creasingly difficult to perceive the world mentally. Since early 
symptoms can be confused with signs of aging, it can be diffi-
cult for both the patient and the family to accept these changes 
and refer to the diagnosis process [55].

Middle Stage Alzheimer's:
At this stage, damage to the brain:
•	 Language
•	 Reasoning
•	 Sensory processing
•	 Conscious thinking

It spreads more to the areas of the cerebral cortex that gov-
ern its areas. This is the stage where behavioral problems (e.g., 
wandering, agitation) begin [55].

More intensive care and supervision may be required, and this 
can be very challenging for the family.
The main symptoms are:
•	 Increased memory loss and confusion
•	 Decrease in attention span
•	 Difficulty recognizing relatives
•	 Language problems; difficulty reading, writing, cal-
culating
•	 Difficulty organizing thoughts
•	 Inability to learn new things or adapt to new situations
•	 Restlessness, agitation, anxiety, crying, nocturnal 
wanderings
•	 Repetitive words or movements, muscle twitches
•	 Hallucinations, delusions, skepticism, aggression
•	 Loss of impulse control (e.g. inappropriate behavior 
during meals, undressing in an inappropriate place)
•	 Perception and movement problems (e.g. difficulty 
getting up from a chair)

These behaviors are a direct result of impaired functioning in 
the brain. For example, when a patient does not want to take 
a bath, it may be because he does not understand or does not 
remember how to take a bath [55].
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Severe Stage Alzheimer's:
In this final phase:
•	 Plaques and tangles are spread throughout the brain
•	 Severe atrophy (shrinkage) occurs in various parts of 
the brain

Patients:
•	 He cannot recognize his relatives
•	 Unable to communicate
•	 He is completely dependent on the care of others
•	 They lose their sense of "self"

Symptoms:
•	 Weight loss
•	 Seizures
•	 Skin infections

•	 Swallowing difficulties
•	 Sighing, moaning
•	 Excessive sleep
•	 Loss of bladder and bowel control

At this stage, patients are usually in bed all the time. Most Al-
zheimer's patients die from other diseases, such as aspiration 
pneumonia. (Aspiration pneumonia: Infection caused by food 
escaping into the lungs) [55].
MRI images of Dementia cases in Figure 3, 4. AD leads to 
hippocampal atrophy and ventricular enlargement, healthy 
brain and brain images with AD are given in Figure 5 in an 
elderly, cognitively normal (CN) individual, an individual with 
amnestic mild cognitive impairment (aMCI) and an individual 
with Alzheimer's disease (AD) by obtaining images from the 
relevant literature.

Figure 3: MRI images of dementia cases (a,b) Non-dementia, (c,d) Very mild dementia, (e,f) 
Mild dementia, and (g,h) Moderate dementia [59].

Figure 4:  AD leads to hippocampal atrophy and ventricular dilation. Healthy brain (left) and AD brain (right). AD 
leads to a decrease in hippocampal volume, shrinkage of the cerebral cortex, and ventricular dilation. MTA: medial 
temporal lobe atrophy; MTA = 0: no atrophy of the medial temporal lobe; MTA = 4: Severe volume loss in the hip-

pocampus [60].

Figure 5:  Progressive atrophy (medial temporal lobes) in an elderly, cognitively normal (CN) individual, an indi-
vidual with amnestic mild cognitive impairment (aMCI), and an individual with Alzheimer's disease (AD) [61].
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Part 2 
Alzheimer's Research – New Answers and Better Ques-
tions:
Over the past 25 years, scientists have studied Alzheimer's dis-
ease from many different angles:
•	 Population studies were conducted to see which 
groups contracted the disease
•	 It was investigated whether there is a relationship be-
tween genetic structure and lifestyle
•	 Patients at different stages and healthy individuals 
were clinically examined
•	 How beta-amyloid and other molecules affect nerve 
cells has been observed in the laboratory

Thanks to these studies:
•	 Better diagnostic methods developed
•	 Progress has been made in the management of behav-
ioural symptoms
•	 An increasing number of drug candidates have 
emerged
•	 Research has led to better questions and new direc-
tions

In this section, we'll look at what research has learned and 
what's in store for us in the fight against Alzheimer's [55].

What Has Changed in Alzheimer's Research in Re-
cent Years?
15 years ago:
•	 We didn't know the genes that cause Alzheimer's
•	 The biological pathways leading to brain damage 
were unknown
10 years ago:
•	 We didn't have models to simulate the disease in ani-
mals
5 years ago:
•	 Clinical trials testing preventative treatments were not 
funded
•	 We couldn't figure out who was at high risk
1 year ago:
•	 We didn't know the relationship between plaques and 
tangles
Today:
•	 We know of 3 genes that cause early-onset Alzheim-
er's and 1 risk gene for the late-onset strain
•	 The pathways to beta-amyloid plaque formation have 
been largely resolved
•	 Developed special mouse models that form beta-amy-
loid plaques
•	 The NIH (National Institutes of Health) funds clinical 
trials to prevent Alzheimer's
•	 High-risk individuals can be identified with imaging, 
cognitive tests, and structured interviews
•	 Produced "double transgenic mice" that carry plaques 
and tangles together — plaques appeared to trigger tangle for-
mation

Investigating the Causes:
One of the most important steps in solving the Alzheimer's 
mystery is to find out what causes the disease:
•	 What started the process?
•	 Why does it get worse over time?
•	 Why do some people get sick and others don't?
•	 Why is age the biggest risk factor?

Some diseases (for example, measles or pneumonia) have spe-
cific and clear causes. Such diseases can be prevented by vacci-
nation or treated with antibiotics. Other diseases (e.g. diabetes, 
arthritis) are caused by a combination of genetic, lifestyle and 
environmental factors. Alzheimer's is also in this second group. 
Today, we know that Alzheimer's develops as a result of a com-
plex and long-term process. Many studies are being conducted 
to better understand the causes and stages of this process. [55]

Genetic Factors in Alzheimer's:
In recent years, researchers have been able to uncover the ge-
netic links associated with two main types of Alzheimer's: [55]
1. Early-Onset Alzheimer's Disease
•	 It usually starts between the ages of 30-60
•	 Rare
•	 Forms that are inherited from the family are called 
"familial Alzheimer's" (FAD)
2. Late-Onset Alzheimer's Disease
•	 It is the most common type
•	 It occurs in individuals aged 65 and over

DNA, Chromosomes and Genes: The Control Center of the 
Body:
In the nucleus of every human cell is a chemical data bank that 
tells the cell what to do. The name of this bank is: DNA [55].

DNA is in the form of long strands with double strands, and 
these strands are packaged in structures called chromosomes. 
Each cell has 23 pairs of chromosomes (46 in total). Chromo-
somes are made up of 4 chemical structures called bases. Each 
of the chromosomes contains thousands of genes. Genes de-
termine how the cell produces certain proteins. These proteins 
control both the physical characteristics and all the functions 
of the body [55].

Small changes in genes can produce problematic proteins in 
cells, which can lead to disease [55].
•	 Rare changes are called mutations
•	 Changes that are more common but increase the risk 
of disease are called genetic risk factors

Early Onset Alzheimer's and Genes:
In the past, researchers have noticed that in some families with 
Alzheimer's at an early age, the disease is genetically transmit-
ted. When DNA samples from these families were examined, 
it was discovered that there were certain gene mutations on 
chromosomes 21, 14 and 1:
•	 Chromosome 21: Mutation in the APP (amyloid pre-
cursor protein) gene → abnormal beta-amyloid production
•	 Chromosome 14: Mutation in a protein called prese-
nilin 1
•	 Chromosome 1: Mutation in a similar protein called 
presenilin 2

An individual with a mutation in one of these genes will of-
ten inevitably develop Alzheimer's. In other words, if one of 
their parents carries this mutation, there is a 50% chance that 
children will develop the disease. These genes are not directly 
linked to the more common late-onset strain of Alzheimer's; 
however, these discoveries have revealed important biological 
pathways of the Alzheimer's process. For example, it has been 
discovered that presenilin proteins can be enzymes that break 
down APP. This has given scientists the goal of developing 
drugs [55].
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Different Genetic Structure in Late-Onset Alzheimer's:
Some scientists were interested in early-onset Alzheimer's, 
while others were investigating genetic links to the late-onset 
form. In 1992, researchers focused their attention on chromo-
some 19. At the same time, other researchers looking for a 
protein that binds tightly and quickly with beta-amyloid have 
found a protein called apolipoprotein E (ApoE). They discov-
ered that the genetic code of this protein is also located on 
chromosome 19. This suggested that a type of the ApoE gene 
may be a risk factor for late-onset Alzheimer's [55].

Apolipoprotein E (ApoE) and Alzheimer's Risk:
ApoE is a protein that is produced in the liver and circulates 
in the blood. It is also produced by glial cells in the brain and 
transports fat molecules to neurons.
There are three different variants (alleles) of the ApoE gene:
•	 ApoE ε2: Rare, may lower the risk of Alzheimer's
•	 ApoE ε3: The most common allele, with no apparent 
association with Alzheimer's risk
•	 ApoE ε4: Strongly associated with late-onset Al-
zheimer's

Individuals who carry ApoE ε4 have a higher risk of develop-
ing Alzheimer's than those who do not.
•	 The risk is increased in those who carry 1 ε4 allele
•	 The risk is much higher in those who carry the 2 ε4 
allele (i.e., inherited from both mother and father)
But an important point is the following:
Not everyone who carries ApoE ε4 will get Alzheimer's; Those 
who do not carry ApoE ε4 can also get the disease.
Therefore, ApoE ε4 is a risk factor and not a cause. Scientists 
are still trying to understand exactly how ApoE ε4 contributes 
to Alzheimer's.
Some theories include:
•	 May lead to higher than normal production of beta-
amyloid
•	 It can cause amyloid plaques to be more difficult to 
clean
•	 May increase inflammation
•	 It can make it difficult to repair nerve cells

Some research also suggests that ApoE ε4 may contribute to 
the greater formation of neurofibrillary tangles in Alzheimer's 
patients [55].

Other Factors:
Apart from genetic factors, there are other biological processes 
that may play a role in the development of Alzheimer's. Re-
searchers are also conducting intensive studies in these areas. 
[55]

Beta-amiloid:
A great deal of research has been done on how beta-amyloid 
fragments form and turn into plaques. Most scientists think that 
these fragments accumulate over time, damaging nerve cells. 

In addition, the ways in which APP is cut, i.e. which enzymes 
break it down, have also been investigated [55].
•	 There are enzymes that make "harmless" cuts
•	 But some enzymes cut the APP in a way that creates 
harmful beta-amyloid

For this reason, scientists are trying to develop inhibitors (in-
hibitors) of these harmful enzymes as drugs.

Tau:
The tau protein normally supports microtubules. However, in 
Alzheimer's, it undergoes chemical changes and turns into fila-
mentous tangles.

In the process:
•	 Microtubules collapse
•	 Transport of nutrients and communication stops
•	 The cell dies
Tau proteins also form abnormal deposits in other degenerative 
diseases. (e.g. frontotemporal dementia) [55]

Cardiovascular Risk Factors:
Links between Alzheimer's and cardiovascular health are being 
discovered.

The following conditions pose a risk to both the heart and the 
brain:
•	 High blood pressure
•	 High cholesterol
•	 Diabetes
•	 Obesity
•	 Smoking
•	 Sedentary life (inactivity)

It is thought that these risk factors may affect blood vessels, 
reducing blood flow to the brain. Furthermore, these conditions 
may contribute to Alzheimer's by reducing the oxygen and nu-
trient uptake of brain cells. [55]

Free Radicals:
Free radicals formed during metabolism are chemical sub-
stances that can damage cell structure.
Normally, cells can control these substances, but as we age, 
this ability decreases.

Free radicals:
•	 To the cell membrane
•	 To proteins
•	 To DNA
It can damage neurons and wear them out. This process is 
called oxidative stress and may be a cause of cell damage in 
Alzheimer's. [55]

Inflation (Ultimatum):
When brain cells are damaged, the immune system activates 
cells called microglia. These cells usually remove harmful sub-
stances, but:
•	 If it becomes chronic
•	 If he constantly tries to attack the plaques
•	 May damage surrounding healthy tissues

Therefore, the potential of anti-inflammatory drugs in Al-
zheimer's is being studied. [55]

Cerebral Infarction and Mixed Dementia:
In some older individuals, both Alzheimer's and post-stroke 
brain damage can coexist. This condition is called mixed de-
mentia. [55]
Stroke or blockages in small cerebral vessels:
•	 Lack of oxygen in some areas of the brain
•	 Death of nerve cells
•	 Acceleration of the Alzheimer's process
may cause.
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New Methods for Diagnosing Alzheimer's:
The only way to definitively diagnose Alzheimer's disease is to 
examine brain tissue after death. Here, beta-amyloid plaques 
and neurofibrillary tangles, which are typical Alzheimer's fea-
tures, are sought. 
However, scientists are trying to develop ways to diagnose Al-
zheimer's more accurately and earlier while people are alive 
[55].
The aim of these efforts is to:
•	 Differentiating Alzheimer's disease from other types 
of dementia
•	 Correctly determining the stage of the disease
•	 Monitoring whether treatments are working
•	 Finding metrics (biomarkers) that can be used in clin-
ical trials of new drugs

Available diagnostic methods:
Currently, the diagnosis of Alzheimer's disease is usually made 
by using a combination of the following methods:
•	 Medical history: The person's history, symptoms, 
medications, and family history are evaluated
•	 Mental status tests: Skills such as memory, attention, 
language, problem solving are evaluated
•	 Neurological examination: Reflexes, muscle tone, 
balance and coordination are checked
•	 Blood tests: Done to rule out other diseases
•	 Brain imaging: The brain structure is examined using 
MRI (magnetic resonance) or CT (computed tomography)

New Research Methods:
Scientists are working on new ways to make the diagnosis of 
Alzheimer's earlier and more precise [55].

◊	 Brain Imaging Techniques
•	 MRI (Magnetic Resonance Imaging): Shows the 
structure of the brain in high resolution. In Alzheimer's pa-
tients, atrophy (shrinkage) can be detected in the hippocampus 
and other brain regions.
•	 PET (Positron Emission Tomography): Glucose me-
tabolism in certain areas of the brain is measured.
Inactive areas often overlap with areas associated with Al-
zheimer's.
In addition, special PET scans are being developed that can 
directly image amyloid plaques.

	» Cerebrospinal Fluid (CSF) Tests
Research has shown that in CSF samples of Alzheimer's pa-
tients:
•	 Low levels of beta-amyloid
•	 It has shown that tau protein levels are high
These findings can be used as biomarkers of the disease. How-
ever, these tests are not yet used as a standard diagnostic meth-
od [55].

◊	 Electroencephalogram (EEG) and Other Methods
EEG measures the electrical activity of the brain. Alzheimer's 
patients experience a slowdown in brain waves. These and 
similar methods can help distinguish between other types of 
dementia.

◊	 Genetic Tests
Mutations in the aforementioned APP, presenilin 1, and pre-
senilin 2 genes can be tested for the diagnosis of familial Al-
zheimer's.

There are also genetic tests that look for ApoE ε4 allele carrier.
However, genetic tests:
•	 Not recommended for everyone
•	 Results provide limited information
•	 It can have psychological effects
For this reason, it is recommended to seek genetic counseling 
before undergoing genetic testing.

The Search for New Treatments:
There is currently no cure for Alzheimer's disease. However, 
in recent years, many promising approaches have emerged to 
manage the symptoms of the disease, slow its progression, and 
even prevent it. [55]
The researchers focus on three key objectives:
1.	 Maintaining mental function
2.	 Slowing, delaying, or preventing disease
3.	 Managing behavioral and psychological symptoms

1. Helping to Maintain Mental Function:
Impairment in mental functions such as memory and thinking 
is one of the first signs of Alzheimer's. This is usually due to 
the deterioration of communication between brain cells [55].

Cholinesterase Inhibitors:
These drugs inhibit the breakdown of a neurotransmitter called 
acetylcholine, which plays a role in communication between 
brain cells [55].

Some cholinesterase inhibitors currently FDA-approved:
•	 Donepezil (Aricept)
•	 Rivastigmin (Exelon)
•	 Galantamin (Razadyne)

These drugs are:
•	 May temporarily relieve symptoms
•	 It can provide short-term improvement in memory, at-
tention, speech, and daily functions
•	 They are moderately effective and do not stop pro-
gressive brain damage

Each individual's response to medication is different. Some 
people may have significant benefits, while others may have 
little effect. Side effects may include nausea, vomiting, loss of 
appetite.

Glutamate Blockers (NMDA Receptor Antagonists):
Memantine (Namenda) is another drug approved for mild-to-
moderate Alzheimer's. It works by regulating the level of a 
neurotransmitter called glutamate in the brain.

Glutamate is normally essential for learning and memory, but 
in Alzheimer's, excess glutamate can damage cells. Memantine 
tries to reduce this harm.

Some patients may also use cholinesterase inhibitors such as 
donepezil along with memantine. This combination therapy 
may give better results in some people [55].

2. Slowing, Delaying, or Preventing Alzheimer's:
Treatments to stop the progression of Alzheimer's or prevent its 
onset are currently in the experimental phase [55].
Scientists are investigating the following strategies:
*	 Drugs That Prevent Beta-Amyloid Formation
•	 Enzyme inhibitors that block harmful enzymes that inter-
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rupt the APP
•	 Drugs that prevent the clumping of beta-amyloid par-
ticles
•	 Vaccines or immunotherapies that work to eliminate 
plaque through the immune system

*	 Approaches Targeting Tau Protein
•	 Compounds that work to prevent tau from forming 
knots
•	 Supporting agents that protect the microtubule struc-
ture

*	 Methods to Reduce Inflammation and Oxidative Damage
•	 Anti-inflammatory drugs (NSAIDs)
•	 Antioxidants (e.g., vitamin E, vitamin C)

Note: High doses of vitamin E may be risky for heart patients

Lifestyle Interventions:
It is thought that the following habits may be beneficial to re-
duce the risk of Alzheimer's:
•	 Physical exercise
•	 Mental activity (crossword puzzles, reading books, 
learning new skills)
•	 Healthy eating (e.g. Mediterranean diet)
•	 Social relationships
•	 Maintaining cardiovascular health

These approaches are not yet "proven" ways to prevent dis-
ease, but they do contribute to overall brain health [55].

3. Managing Symptoms
In Alzheimer's patients, not only problems with memory and 
thinking occur, but also behavioral and psychological symp-
toms. These symptoms are not only challenging for the patient, 
but also a source of great stress for the caregivers. [55]
These symptoms may include:
•	 Unrest
•	 Irritability
•	 Sleep disorders
•	 Hallucinations (seeing or hearing things that aren't 
there)
•	 Paranoia (believing that others will hurt him)
•	 Depression
•	 Getting tangled or lost

Understanding Behavioral Symptoms:
These behaviors often occur as a result of loss of brain function 
caused by the disease. For example, when a patient does not 
want to take a bath, this:
•	 Not remembering what it is to take a bath
•	 Feeling cold or frightened
•	 It may be due to his inability to understand what is 
being done at that moment
Likewise, a patient who wakes up at night and wants to leave 
the house may once be accustomed to going to work early in 
the morning. When the concept of time is distorted, he cannot 
understand what time of day it is [55].

Intervention Methods:
Non-Drug Approaches (Behavioral Methods):
First, drug-free methods should be tried. These:
•	 Making the environment quiet and safe
•	 Maintaining routines

•	 Avoiding overstimulating (noise, crowded) environ-
ments
•	 Supporting the patient with polite directions
•	 Engaging in activities (e.g. music, painting, walking)
With these methods, significant relief can be achieved in many 
patients. [55]

Drug Intervention:
If the behavioral symptoms are severe, long-lasting and dan-
gerous for the patient, medications can be used under the su-
pervision of a doctor [55].

These drugs can be:
•	 Antidepressants: for depression and anxiety
•	 Antipsychotics: for hallucinations and aggression 
(should be used with caution, may have side effects)
•	 Sleep regulators: For sleep problems

Warning: Some antipsychotic drugs may increase the risk of 
stroke and death in elderly Alzheimer's patients. Therefore, 
it should always be used carefully, under the supervision of a 
doctor [1-70].

Conclusion 
Alzheimer's disease is a general type of dementia characterized 
by amyloid plaques, neurofibrillary tangles, and neuron degen-
eration. There is no definitive cure for the disease, and early 
detection is critical in improving patient outcomes. Magnetic 
resonance imaging (MRI) is important in measuring neurode-
generation during disease. Computer-aided image processing 
tools have been used to help medical professionals diagnose 
Alzheimer's in its early stages. Since the characteristics of the 
stages of dementia overlap with each other, it is difficult to 
track progression [59].

Alzheimer's disease (AD) is a specific type of dementia that 
causes widespread deterioration of nerve tissue. This degenera-
tive disease primarily affects elderly individuals, and patients 
over 60 years of age have a high proportion of comorbidities. 
As the patient ages, the risk of developing the disease increases 
exponentially [59].

After the onset of the disease, treatment focuses solely on im-
proving symptoms. There is no definitive treatment yet [59].

Therefore, acceptable patient outcomes depend on early diag-
nosis of the disease. Dementia is a broad term that describes a 
decline in cognitive skills and memory over a long period of 
time. This decline is so pronounced that it affects daily life. 
Although there are many types of dementia, Alzheimer's is the 
most common; It has been identified as the primary cause in 
70% of cases [59].

As of 2020, 50 million cases of Alzheimer's have been identi-
fied. The burden on the health care system is significant; More 
than $1 trillion is spent globally to alleviate disease [59].

This cost is due to the important post-diagnostic care required 
for Alzheimer's patients [59].

Alzheimer's Disease (AD) is a progressive neurodegenerative 
disease that affects many people worldwide and to date has no 
effective treatment. AD is characterized by the formation of se-
nile plaques and neurofibrillary tangles, followed by neurode-
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generation, leading to cognitive decline and eventually death. 
Pathological changes in AD occur many years before the onset 
of the disease. Because disease-modifying therapies may be 
most beneficial in the early stages of AD, biomarkers are vital 
for early detection and long-term monitoring of disease pro-
gression [60].

Alzheimer's Disease (AD) is a progressive neurodegenerative 
disease that leads to memory loss, cognitive impairment, be-
havioral changes, and ultimately death. Alzheimer's Disease is 
the most common cause of dementia and is expected to affect 
more than 152 million people by 2050. The disease is neuro-
pathologically characterized by abnormal protein accumula-
tion, leading to the formation of extracellular senile plaques 
and intracellular neurofibrillary tangles (NFTs) [60].

When evaluated as pathological step and structural magnetic 
resonance imaging; Alzheimer's Disease (AD) is a multifac-
eted disease in which cumulative pathological brain injuries 
lead to progressive cognitive decline and ultimately dementia. 
Amyloid plaques, neurofibrillary tangles (NFTs), neurodegen-
eration, and inflammation are well-established pathological 
manifestations of AD. A plausible model for the development 
of AD suggests that amyloid accumulation occurs early in the 
process, but does not directly cause clinical symptoms on its 
own [61].

Neuronal and synaptic losses appear to be the main determi-
nants of cognitive impairment in AD. If neuronal loss leads to 
cerebral atrophy (which is likely), cognitive decline and atro-
phy can be expected to be closely related. Based on this evi-
dence, it has been hypothesized that the AD pathological step 
is a two-step process in which amyloidosis and neuronal pa-
thology (tauopathy, neuronal damage, and neurodegeneration) 
are largely sequential processes rather than simultaneous [61].

There is also sufficient literature to support the fact that atrophy 
of brain structures or neurodegeneration is the proximate cause 
of cognitive impairment in AD [61].

A method that can provide preventive and therapeutic benefits 
related to Alzheimer's is "Medical Treatment Method of Al-
zheimer's Disease & Parkinson's Disease by the Help of the 
Natural Musical Sound of Nây-ı Şerîf, Instrument of Ney 
(Ney: Turkish Reed Flute, Nay). IJCMCR. 2024; 42(3): 004 
DOI: 10.46998/IJCMCR.2024.42.001039" and expanding the 
application area will be effective in preventing, regressing and 
treating the disease [2].

Again, "Elmas, Emin Taner, ELMAS's Theory of Thermody-
namics": A Scientific Approach for 5th Law of Thermodynam-
ics -A Theoretical Application Example for Medical Thermo-
dynamics. Op Acc J Bio Sci & Res 2(1)-2020. DOI: 10.46718/
JBGSR.2020.01.000030" should be evaluated together with 
other issues in order to reveal the thermodynamic interaction 
between the drug and the cell [1].

"Emin Taner ELMAS* and Levent OĞUL. The Effects of Medi-
cine and Music Therapy Practices on Human Health. IJCMCR. 
2025; 50(2): 003, DOI: 10.46998/IJCMCR.2025.50.001233" 
contains explanations for supportive treatment modalities and 
should also be considered for the treatment of Alzheimer's [41].
"Dr. Simge KARADENİZ, Medical Specialization Thesis, 
"Disease self-management in multiple sclerosis patients and 

evaluation of factors affecting self-management", 2023, Yök-
tez No: 10544927  It would be appropriate to benefit from the 
issues stipulated in the medical specialization thesis in terms of 
method analogy in the treatment of Alzheimer's [69].

Information and Training for Caregivers:
The better family members and caregivers understand and 
learn to manage the symptoms of the disease, the less stress 
will be reduced and the patient will live in a safer environ-
ment. Many resources offer specialized training programs for 
caregivers. 

The following subjects are taught in these programs [55]:
•	 Understanding patient behaviors
•	 Tips in daily care
•	 Coping with stress
•	 How to navigate the health system
•	 Access to community support services

Increasing Support for Families and Carers:
Alzheimer's disease radically changes not only the life of the 
individual, but also the life of his family and caregivers. As 
the disease progresses, the patient needs more help and super-
vision, which increases the responsibilities and stress of the 
caregiver. [55]

Being a Caregiver:
Most Alzheimer's patients are cared for at home by their fami-
lies [55].
The caregiver is mostly:
•	 Spouse
•	 Adult child
•	 Brother
•	 Or other close relatives
These individuals provide the patient with:
•	 Dressing
•	 Nutrition
•	 Bathing
•	 Toilet
•	 Drug tracking
•	 Security surveillance
They help with daily tasks such as.

Challenges for Caregivers:
Caregivers often experience great difficulties emotionally, 
physically, and financially. [55]
The most common problems are:
•	 Fatigue and burnout
•	 Depression and anxiety
•	 Social isolation
•	 Problems in business life
•	 Financial difficulties
Caregivers often neglect their own health and find it difficult 
to ask for help when they need it. However, research shows 
that caregivers who receive support achieve more positive out-
comes for both themselves and the patient [55].

Support Resources:
The following services can facilitate the maintenance process 
[55]:
◊	 Information and Education
•	 Understanding the disease and its process
•	 Learning methods of coping with behavioral prob-
lems
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•	 Gain practical tips in daycare

◊	 Support Groups
•	 Sharing feelings with other caregivers
•	 Realizing that you are not alone
•	 Learning new strategies

◊	 Professional Services
•	 Home care services
•	 Nurse support
•	 Counseling and psychological support
•	 Legal and financial guidance

◊	 Respite Care
•	 Short break from maintenance
•	 The caregiver can rest and take time for their own 
needs

Division of Domestic Labor:
In some families, the responsibility of care is placed on a single 
person [55].

But in a long-term disease like Alzheimer's, shared responsi-
bilities are much healthier.
•	 Division of duties among family members
•	 Implementing rotational maintenance
•	 Sharing emotional and physical support prevents 
caregivers from burnout.

Community-Based Services:
In many countries and local governments, there are publicly 
funded programs for Alzheimer's patients and their caregivers: 
[55]
•	 Day care centers
•	 Food services
•	 Patient transport
•	 Home health care
•	 Legal advice

Being aware of these services and applying them in a timely 
manner makes the maintenance process more sustainable [55].

In the 'Revised Criteria for Diagnosis and Staging of Alzheim-
er's Disease' study published by the 'Alzheimer's Asssosication' 
study group in 2024, clinical staging consisting of 7 stages was 
determined in addition to the biological staging created with 
biomarker and PET imaging techniques. Clinical staging steps 
are as follows; [67,68].

Stage 0: It is the stage where clinically asymptomatic and bio-
marker levels can be detected normally. 
Stage 1: It is the stage where no deterioration is detected in 
cognitive tests, it is asymptomatic but only biomarker positiv-
ity. 
Stage 2: It is determined as the transition phase between stages 
1 and 3. Compared to the cognitive status of the individual in 
the last 1-3 years, there is minimal loss in the last 6 months, 
and there is no significant loss in terms of functionality in daily 
living activities. 
Stage 3: It is the stage where the individual can perform daily 
life activities independently, but the early effects of cognitive 
impairment begin to be seen in functionality. 
Stage 4: It is the stage defined as 'dementia with mild deteriora-
tion in functionality and cognition'. 

Stage 5: In the dementia stage with moderate loss of function-
ality, progressive cognitive and functional loss is detected, 
which requires support in basic activities of daily living. 
Stage 6: In the stage of dementia, in which there is a severe loss 
of functionality, a loss of fully dependent, progressive, cogni-
tive and advanced functionality is detected in basic activities 
of daily living. 

Patients in the stage 3-6 range have significant cognitive loss as 
well as neurobehavioral symptoms.

Alzheimer's disease, the most common type of dementia, is 
a global health problem that affects approximately 2/3 of the 
population aged 65 and over. Alzheimer's disease, which is a 
chronic, progressive and neurodegenerative disease, causes 
loss of behavioral and cognitive functions. It can adversely af-
fect many different cognitive functions such as memory, com-
prehension, language, attention, reasoning, and establishing 
cause-effect relationships [67,68].

Glossary [55]:
Familial Alzheimer's disease (FAD): A rare type of Alzheimer's 
that is genetically inherited, usually starting between the ages 
of 30 and 60.
Alzheimer's disease: A progressive disease that leads to the 
death of cells in the brain. It affects memory, thinking, and be-
havior.
Amyloid: It is a group of proteins that occur naturally in the 
body. In Alzheimer's, a part of it called beta-amyloid builds up 
between brain cells to form plaque.
Antioxidant: These are substances that reduce the damage 
caused by free radicals in the body. Example: vitamin E, vi-
tamin C.
ApoE (Apolipoprotein E): A fat-carrying protein. A form called 
ApoE ε4 is a genetic risk factor for Alzheimer's.
Atrophy: Shrinkage or shrinkage of brain tissue.
Beta-amyloid: Small piece of protein formed by the break-
down of the APP protein. In Alzheimer's, it turns into plaques.
Cognitive: Related to mental functions such as thinking, re-
membering, learning, making decisions, among others.
Dementia: A group of symptoms that occur with impairment in 
memory, language, reasoning, and other cognitive functions.
Dendrite: Branched structures that the neuron uses to receive 
messages from other cells.
DNA: The molecule that contains genetic information deter-
mines how cells function.
Electroencephalogram (EEG): A test that measures the electri-
cal activity of the brain.
Entorhinal cortex: The brain region that carries information to 
the hippocampus. It's one of the places where Alzheimer's af-
fects early.
Gene: The region of DNA responsible for producing a specific 
protein.
Glial cells: Cells that support and protect neurons.
Glutamate: The main excitatory neurotransmitter in the brain.
Mild Cognitive Impairment (MCI): A condition in which there 
is more cognitive loss than expected for age, but which does 
not significantly affect daily life.
Hippocampus: The structure of the brain that is important for 
learning and memory.
Cholinesterase inhibitors: Drugs that promote communication 
by inhibiting the breakdown of the neurotransmitter acetylcho-
line.
Limbic system: The system formed by brain structures related 
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to emotions, behavior and memory.
Metabolism: The process by which cells produce energy and 
remove waste materials.
Memantine: Alzheimer's drug that regulates glutamate levels 
by blocking NMDA receptors.
Microtubule: Tubular structures that function as structure and 
transport within the cell.
Neuron: The basic cell of the brain and nervous system. It con-
veys a message.
Neurofibrillary tangles (tau tangles): Filamentous structures 
formed by the irregular accumulation of tau protein in Al-
zheimer's.
Neurotransmitter: Chemical transporters that enable communi-
cation between neurons.
PET (Positron Emission Tomography): An imaging method 
that shows brain activity and metabolism.
Plaque: Structures formed by the aggregation of beta-amyloid 
fragments.
Presenilin: The protein involved in the cutting of the APP pro-
tein. It is associated with early forms of Alzheimer's.
Free radicals: Reactive molecules that can damage cells.
Synapse: The space between two neurons; where communica-
tion takes place.
Tau protein:The protein that normally fixes microtubules. It 
forms tangles in Alzheimer's [1-70].
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