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A B S T R A C T 

Since extensive genetic studies have suggested limited causes as factors that 
predispose a person to Alzheimer's disease, the opinion of researchers was 
drawn to environmental and toxic factors as risk factors for the occurrence of the 
disease, among which the following can be mentioned. In a cross-sectional study 
in China on people aged 60 years and older who had never smoked, exposure to 
second-hand cigarette smoke was associated with an increased risk of 
Alzheimer's disease, and this risk for exposure at home, more exposure was 
reported than at work. Animal studies and limited human studies support air 
pollution as an important predisposing factor for Alzheimer's disease. Increased 
distribution of amyloid plaques and inflammation in the olfactory bulb, 
hippocampus, and frontal lobes in autopsy specimens obtained from adults living 
in Mexico City and Monterrey, known as two polluted areas, compared to those 
in smaller cities with lower environmental pollution. They were residents, it was 
observed. Similar findings were reported in the investigations conducted on the 
samples obtained from children and young people. 

 

  

Introduction 

any studies have mentioned 

occupational and environmental 

exposure to pesticides as risk 

factors for Alzheimer's disease 

[1-6]. For example, in a case-control study, the 

serum concentration of dichlorodiph-

enyldichloroethylene was measured in 86 

patients with Alzheimer's, which was 

confirmed through pathological findings, and 

79 controls. In this study, the concentration of 

this compound in Alzheimer's patients was 3.8 

times that of control subjects [7-12]. 

 

Current drug treatments 

Currently, there are four drug treatments for 

Alzheimer's disease, all of which have been 

approved by the US Food and Drug 

Administration for more than a decade. Among 

these four first-line drugs, acetylcholinesterase 

inhibitor drugs include donepezil, rivastigmine 

galantamine [13-19]. By inhibiting this enzyme, 

these drugs increase the concentration of 

acetylcholine, which is the neurotransmitter 

responsible for cognitive function and memory, 

in the brain [20-26]. Since this class of drugs 

slows down the progress of cognitive 

impairment, they have been approved for the 
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treatment of dementia in Alzheimer's patients. 

The effectiveness of these three drugs in 

Alzheimer's disease with different severities 

has been studied [27-29]. 

 

Table 1. Severity of Alzheimer's disease based 

on different tests 

 

Mild to moderate dementia 

Although the results of the effectiveness of 

acetylcholinesterase inhibitor drugs in these 

patients, according to different studies, have 

been different from the lack of significant 

effectiveness in 30-50% of patients to the 

above-average effectiveness in 20% of patients, 

in a general view, their usefulness is Partial 

improvement in cognition, neuro-

psychological disorders and daily activities is 

evaluated [30-39]. 

 

Severe dementia 

The relative effects of acetylcholinesterase 

inhibitor drugs in patients who have severe 

symptoms at the time of diagnosis are reported 

to be similar to patients in the previous group. 

It should be noted that more limited studies 

have been conducted in this group than 

patients with mild to moderate symptoms. In 

the early stages of moderate to severe 

dementia in housebound patients who have not 

received treatment before and patients who 

are kept at home [40-49] under the supervision 

of a nurse, two drugs, donepezil and 

galantamine, are partially beneficial for 

improving some of the cognitive and functional 

symptoms of patients [50-59]. There is no 

significant difference in effectiveness between 

drugs of this category. Donepezil is often 

prescribed due to better tolerance in patients, 

but any of the drugs in this category may be 

used to start treatment. All patients should be 

evaluated for cognitive impairment, weight 

loss, and gastrointestinal problems.            

In 2015, the American Geriatrics Association 

warned about the use of this class of drugs due 

to the complication of reduced heart rate and 

blood pressure drop in patients with a history 

of syncope. All the drugs used in Alzheimer's 

disease slow the progression of the disease and 

delay the onset of symptoms, but none 

significantly improve cognitive function or cure 

the disease. It is believed that these drugs are 

effective in small amounts and the clinical 

importance of their effectiveness is under 

question. This point is important in two ways: 

 The patient and his family members 

should be fully informed in order to 

avoid having unrealistic expectations 

regarding drug therapy [60]. 

 If the patient does not respond 

properly to drug therapy or if drug side 

effects occur, there is no need to 

continue the drug for life and its 

administration should be stopped. 

 

Approach to managing side effects of 

acetylcholinesterase inhibitor drugs 

Since the effects of this drug category are 

relative, before prescribing, the doctor must 

make sure that the patient benefits [61-69] 

from this drug treatment in order to avoid 

prescribing consecutive drugs to eliminate the 

complications of the drugs prescribed at the 

beginning [70]. 

 

Nausea and diarrhea 

The most common side effects of this category 

of drugs include: nausea, vomiting and diarrhea 

[71-79]. This complication is dose-dependent 

and in most cases, it improves with the passage 

Test 

name 

Montreal 

Cognitive 

assessment 

(MoCA) 

Mini-Mental 

State 

Examination 

(MMSE) 

Clinical 

Dementia 

Rating 

(CDR) 

Illness 

severity 
16-12  26-19  1 

mild 11-4  18-10  2 

medium 4 10 3 
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of time or dose reduction. In the case of oral 

rivastigmine drug, administering the drug in 

lower doses and with higher frequency or 

changing it to skin patch form may be helpful. 

Both Rivastigmine and Galantamine should be 

taken with food. Since the possibility of 

gastrointestinal complications with donepezil 

is lower than with the other two drugs in this 

category, in case of intolerance to rivastigmine 

or galantamine, it seems logical to change them 

to donepezil [80-89]. 

 

Anorexia and weight loss: This complication 

occurs more often with drugs of this category 

compared to placebo, but because dementia is 

also related to weight loss, it will be difficult to 

diagnose the clinical significance of this 

complication in the patient. Patients treated 

with this class of drugs who experience weight 

loss complications should be consulted in 

terms of nutrition before stopping the drug. 

Alzheimer's disease is often associated with the 

loss of the sense of smell [90-99], and as a 

result of this, the patient's sense of taste 

decreases. Increasing the taste of food by using 

spices, sweet and sour taste or using soy sauce 

may increase the patient's appetite. In patients 

who suffer from depression in addition to 

Alzheimer's disease, the antidepressant 

Mirtazapine may be considered a suitable 

option due to the possibility of increased 

appetite. 

 

Decreased heart rate and blood pressure: 

Decreased heart rate, heart block and syncope 

can occur as a result of increasing the tone of 

the vagus nerve. Cholinergic treatments should 

be discontinued in patients who experience 

symptomatic hypotension and heart rate drop 

without any other known cause, such as 

concomitant use of antihypertensive drugs. 

Acetylcholinesterase enzyme inhibitors are 

contraindicated in people with low baseline 

heart rate or known cardiac conduction system 

disease [100]. 

 

Sleep disorders: Insomnia, vivid dreams and 

other sleep disorders are more common with 

donepezil than with the other two drugs in this 

category. In case of nightmares, it is 

recommended to change the time of taking the 

medicine to the morning or use an alternative 

medicine. 

 

 

 
Figure 1. Biomaterials in treatment of Alzheimer's disease 

 

Multidrug regimens Due to the change in the medication needs of 

the elderly person with Alzheimer's due to 

https://www.sciencedirect.com/science/article/pii/S0197018621000541
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cognitive impairment and related 

psychological and behavioral symptoms, 

prescribing medication for these people is a 

challenge. In addition, more drugs are needed 

to manage comorbidities in the elderly 

population. Although prescribing this amount 

of medicine is sometimes necessary for some 

people, this causes concern in the society, 

especially in the elderly [101].  

Because the incidence of medication errors 

increases patient non-cooperation and drug 

interactions. Since people with Alzheimer's 

gradually lose their decision-making power, 

and as a result of this, their ability to express 

the drug side effects decreases, more careful 

care is necessary in this special group [102-

110] of society. Epidemiological studies 

indicate that receiving a large number of drugs 

is related to its unnecessary and inappropriate 

use.  

Beer’s criteria have a list of drugs that should 

not be prescribed in the elderly population due 

to the above complications, or their 

administration will increase the unnecessary 

hospitalization of elderly patients. In most 

cases, multi-drug studies have focused on the 

elderly population without dementia or people 

with dementia living in nursing homes, and 

little information is available about the 

consumption of prescription drugs in the 

community. Since a large percentage of these 

people are on the verge of being hospitalized, it 

is necessary to review their medication 

regimen to prevent future problems such as 

falls and behavior problems [111]. 

 

Ongoing studies and possible new 

compounds 

Increasing human knowledge of the 

pathophysiology of Alzheimer's disease has led 

to the expansion of research on new 

compounds with the aim of finding a cure for 

the disease [112-119]. In the process of 

developing Alzheimer's drugs in 2018, a 

number of 112 compounds have been 

investigated in the first, second and third 

phases of the trial, of which 63% were from the 

category of modulating compounds with the 

aim of improving the disease [120].  

A quarter of the drugs under review were 

tested to improve cognition, which can lead to 

improvements in memory, language, thinking, 

and judgment [121-130]. Approximately 10% 

of medications may reduce behavioral 

disorders such as restlessness, apathy, and 

sleep disorders. Most disease-modifying drugs 

target amyloid beta or tau proteins. Inhibition 

of the secretase enzyme, which is involved in 

the production of amyloid beta protein from 

the amyloid precursor protein, is the primary 

effect mechanism of many new compounds.  

Beta-secretase enzyme inhibitors target this 

enzyme, which is involved in the first stage of 

the breakdown of the amyloid precursor 

protein [131-140], while gamma-secretase 

enzyme inhibitors work in the second stage of 

the breakdown of the precursor protein. Many 

beta-secretase enzyme inhibitors have shown 

the ability to reduce the production of amyloid-

beta plaques, but they have not been able to be 

effective in removing the plaques and 

improving cognition [141-150].  

In addition, these compounds must be 

prescribed in the early stages of the disease to 

be effective, as the disease is usually not 

diagnosed at this time. Since the beta secretase 

enzyme breaks down many vital proteins in the 

brain in addition to the amyloid precursor 

protein, researchers are trying to find suitable 

methods to inhibit the production of beta 

amyloids with the least side effects [151-160]. 

An increasing focus of disease-modifying drugs 

is on targeting tau proteins.  

Although the initial studies in this field did not 

lead to promising results, this research raised 

new questions that led to the investigation of 

new solutions, including immunotherapy in the 

first and second phases of a clinical trial [161-
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170]. Many drugs studied to relieve behavioral 

symptoms of Alzheimer's disease were 

previously approved for the treatment of other 

diseases. Sometimes these compounds can 

enter the second phase of clinical trials from 

the pre-clinical phase and go through the 

research process faster [171-180]. A number of 

drugs with potential moderating effects include 

citalopram and mirtazapine, carbamazepine 

and lotiraztam, lithium and methylphenidate.  

Contrary to extensive research, the definitive 

underlying cause of this complex disease has 

not yet been determined. Combination 

therapies are probably needed, but studies 

have focused on single-drug therapies. Usually, 

new treatments that have been investigated in 

animal models have no predictive value in 

humans, and many drugs that have been tested 

on human models have been ineffective or have 

unacceptable side effects. On the other hand, 

attracting volunteers and keeping them for 

long processes of clinical trials is a difficult task, 

and introducing a selected drug to the market 

entails exorbitant costs [181]. 

 

The effect of memantine in Alzheimer's 

disease 

Another method of drug therapy in the 

treatment of Alzheimer's disease is the use of 

Memantine [182-190]. This medicine is 

prescribed for people who are in the severe 

stage of the disease. With the help of this drug, 

the patient's symptoms are controlled and 

reduced to a great extent. Experts have come to 

the conclusion that the drug memantine 

regulates the amount of the chemical substance 

glutamate and prevents further elimination of 

brain cells. Recently, continuous release 

memantine with doses of 21, 14, 7 and 28 mg 

has entered the Iranian market in the form of 

capsules. It is the patient's side and the 

patient's adherence to medication [191]. 

 

Satisfactory results of clinical trial of 

Alzheimer's drug 

The reality is that any delay in cognitive 

decline, especially in the early stages of the 

disease, can mean a lot to the amount of time 

we and our loved ones can still enjoy family, 

outings, and vacations [192].  

Using an experimental drug to treat 

Alzheimer's, researchers have succeeded in 

slowing the progression of this brain disease to 

some extent. A few weeks ago, the Japanese 

pharmaceutical company Eisai and its 

American partner Biogen announced the 

positive results of this drug called "lecanemab" 

in the clinical trial phase of Alzheimer's 

treatment. According to the results published 

on Tuesday [193], November 29, this drug was 

able to stop the inevitable process of 

deterioration in Alzheimer's patients. 

However, although the opinions are different, it 

is not clear exactly how much it can affect their 

quality of life.  
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Figure 2. Advanced Stages of Alzheimer's: Understanding the Stages 

 

 

The results of Izai and Biogen were obtained 

based on a study of about 1,800 people whose 

disease was not in an advanced stage and were 

presented at the Alzheimer's meeting in San 

Francisco and then published in the "New 

England" medical journal. US drug inspectors 

must approve the prescription of this drug. For 

18 months and once every 2 weeks, the 

participants in this study have received the 

drug "lecanemab" intravenously or by infusion, 

and the researchers have tracked their health 

status using a special 18-point scale for 

calculating cognitive and practical ability. have 

registered the results show that the dementia 

trend has decreased in patients who received 

this drug, something about half a degree from 

18 degrees. 

"It is unlikely that the small difference reported 

by patients in this trial is very significant," says 

Dr. Madhav Tambistetti of the National 

Institute on aging. According to many 

researchers, in order for a change to be 

noticeable and meaningful, it must reach at 

least grade 1 of the 18 scale. However, Dr. Ron 

Petersen, an Alzheimer's specialist at the Mayo 

Clinic, believes that the effect of this drug is 

modest, but I think it is clinically meaningful. 

Because even a few months delay in 

Alzheimer's progression can give the patient 

more time to do things independently without 

help. 

Alzheimer's Association Chief Scientific Officer 

Maria Carrillo also believes that this trial is an 

important clinical trial and proves that a drug 

that attacks the sticky protein amyloid, which 

is one of the main causes of Alzheimer's 

disease, can delay the progression of the 

disease.  

Emphasizing that we all know, this is not a cure, 

Carrillo said: This experiment was done for the 

first time and we are all trying to understand 

the concept of slowing down Alzheimer's. The 

reality is that any delay in cognitive decline, 

especially in the early stages of the disease, can 

be extremely meaningful for the amount of 

time we and our loved ones can still enjoy 

family, outings, and vacations. However, the 

use of this drug is not free from side effects like 

other drugs [194].  

Swelling or bleeding in the brain can be one of 

the side effects of using Lecanemab, which 

occurred in about 13% of the participants in 

this study in a very mild form or without 

clinical symptoms. However, at least 2 deaths 

among the users of this drug have been 

officially reported. They are said to have been 

using blood thinners for their other ailments. 

https://altoida.com/blog/advanced-stages-of-alzheimers-understanding-the-stages/
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Therefore, it cannot be specifically attributed 

to the Alzheimer's drug as the cause of their 

death. It is expected that the US Food and Drug 

Administration will decide on granting a 

license to this drug in January.  

If approved, lecanemab would be the second 

anti-amyloid drug on the market after Biogen's 

Aduhelm, which was approved last year. Izai 

and its business partner Biogen have 

announced that they have found a drug that 

slows the progression of Alzheimer's disease. It 

is the first drug to slow the progression of the 

world's most common dementia, based on 

definitive results from large-scale trials. Eisai 

and its business partner Biogen have 

announced that they have found a drug that 

slows the progression of Alzheimer's disease.  

It is the first drug to slow the progression of the 

most common dementia in the world based on 

definitive results of large-scale trials. The 

introduction of this drug caused the stock value 

of these two companies to increase. According 

to the statement of these two companies, the 

drug Lecanemab (Lecanemab) reduced the rate 

of cognitive decline in people who are in the 

early stages of Alzheimer's by 27% in a period 

of 18 months compared to a placebo. This 

fulfilled the main purpose of the experiment 

and answered its main question, but this result 

has been associated with side effects such as 

brain swelling and bleeding. Of course, severe 

cases are very rare.                  

This achievement is a huge milestone in the 

research of scientists who have been trying for 

decades to stop Alzheimer's dementia. 

However, it is not yet clear what changes the 

new drug will bring to the lives of patients and 

their families. It seems that this drug slows 

down the disease process significantly, but it 

does not restore the lost mental capacity and 

does not stop the process of losing it 

completely. 

"We hope to achieve a consistent pattern of 

improvement," says David Knopman, MD, a 

clinical neurologist at the Mayo Clinic in 

Rochester, Minnesota. This pattern should lead 

to favorable regulatory actions. However, one 

caveat remains, and that is the rate of delay in 

dementia. This delay is now short. We can only 

hope that the delay in dementia is reproducible 

and increases over time, but the long-term 

effectiveness of this drug is unclear.  

In the review of this drug, some serious side 

effects were also revealed. 21.3% of 1,795 

patients who were tested by this drug suffered 

brain swelling and bleeding. If only 9.3% of 

those who took placebo suffered from these 

side effects. Most of the brain swelling cases 

were asymptomatic, but 2.8% of them showed 

symptoms. Also, Indian researchers claim that 

a new drug derived from citrus can help people 

with Alzheimer's to improve their quality of 

life. 

According to Time O India, Dr. Mahavir Gulcha, 

senior researcher of the Department of 

Pharmacology of the Indian Institute of Medical 

Sciences, AIIMS, who discovered this anti-

Alzheimer's property of citrus fruits, has won 

the prestigious Drug Discovery Foundation 

Award from America. Alzheimer's disease is a 

disorder in the regeneration of nerve cells and 

occurs mainly in old age. To date, no treatment 

has been provided for this disease, but this new 

drug can be effective without any side effects. 

This medicine called Naringin is a type of 

biological flavonoid. Naringin exerts its 

effective effects through multiple mechanisms 

such as antioxidant, anti-inflammatory and 

anti-programmed cell death processes.             

This medicine is obtained from citrus fruits. 

The results of this research have been 

published in the Journal of Pharmacology and 

Biology belonging to the Pharmacological 

Society of Japan. The most important and 

common symptom of Alzheimer's in its early 

stages includes difficulty in recalling short-

term memory.              If this disease progresses, 

the person will suffer from confusion, 
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irritability, aggression, mental disturbances 

and speech problems, and this disease will 

cause memory loss in the long run. About 24 

million people worldwide have dementia, and 

4.6 million new cases are diagnosed each year. 

It is estimated that at least 34 million people 

worldwide will be affected by Alzheimer's 

disease by 2025. 

 

Conclusion 

According to the General Department of Public 

Relations and International Affairs of the 

National Pension Fund, quoted by ISNA, health 

experts in England say: The first drug for 

Alzheimer's disease after about 20 years has 

been approved by the drug regulators in the 

United States, and with this action, the 

conditions for its use It is also available in the 

UK. This drug, known as "Aducanumab", 

targets the root cause of the disease, which is 

the most common form of dementia, instead of 

the symptoms of Alzheimer's. However, some 

researchers disagree about its potential 

impact, because they are not sure about the 

results obtained in the experiments. However, 

the US Food and Drug Administration (FDA) 

has stated: There is significant evidence that 

aducanumab reduces amyloid-beta plaques in 

the brain, and this will have significant benefits 

for patients. 

In March 2019, the international trials of 

Aducanumab, which were being conducted on 

about 3 thousand patients, were stopped. 

Because studies showed that this drug does not 

work better than other drugs in slowing down 

the process of memory loss and thinking 

problems, but later that year, another 

American company called Biogen analyzed 

more data and concluded that this drug It is 

effective as long as it is administered in higher 

doses. According to this company, this drug 

significantly reduces the rate of cognitive 

decline. 
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