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Abstract

The global epidemiology of dementias is increasing, it is estimated a four times higher prevalence by 2050, within these is Al-
zheimer's disease, dementia for which there is no treatment, only drugs are available that restore, for a time, cognitive and behavioral
processes at the cerebral level, for this reason, research is currently driving the development of new strategies for both pharma-
cological and non-pharmacological treatments. However, there are few clinical trials for the therapy of AD taking into account the
magnitude of the problem. The success rate in terms of the development of new drugs is very low and the amount of drugs that pass
to the regulatory review to be marketed is among the lowest found in any therapeutic area. Therefore, support and collaboration is
required from the entities involved in the discovery of new medicines and those that have the budget for the execution of this process,

in addition to patients and relatives, in order to obtain an adequate treatment to prevent and stop the progression of the disease.
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Introduction

Dementia is a syndrome characterized by a progressive decline in memory, executive functions, language and other areas of cognition,
associated with behavioral symptoms. Primary dementias are not curable at present and produce progressive and irreversible damage
to the brain. The most representative causes of this group include: Alzheimer’s disease (AD), responsible for 50 to 60% of the total cases,

vascular dementias, dementia due to Lewy body disease and frontotemporal degeneration [1].

Alzheimer’s disease has become a growing problem of a medical, psychiatric, neurological, epidemiological, social and economic order,
particularly in countries with high life expectancy [2,3]. The disease is associated with neurodegenerative processes that involve loss of
synapse and cholinergic, glutaminergic and gabaergic neurons [4], which is why dementia with the greatest cause of failure of brain func-
tion in old age is considered [5].
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In addition to the neurodegenerative stages typical of Alzheimer’s disease, evidence has shown that the disease is a “protein folding
disorder” that exhibits common malformation characteristics [5]. The two main lesions in the disease are: extracellular filament deposits
(amyloid plaques) and intracellular deposits (neurofibrillary tangles). The latter are mainly formed by an abnormal form of the Tau pro-

tein [6-8]. Extracellular filaments are found mainly in the cortex, while neurofibrillary tangles are intracellular and extracellular [9-11].

Together, the presence of extracellular beta amyloid plaques, intracellular neurofibrillary tangles and gliosis, activated glial cells, in
the brain lead to progressive neural death, neuroinflammation and gliosis and ultimately, cognitive impairment, which generates clinical
expression typical of the disease [12,13]. Although promising treatments have been developed in recent years, it is necessary to make an
early diagnosis of the disease, and design new medications focused on the prevention and arrest of the disease, so it is necessary to carry

out clinical trials of course modifying drugs evolutionary disease [14].

A 2011 study estimated that social costs amount to approximately € 14500 per year in patients at home with a high level of autonomy,
but they amount to € 72500 per year in patients in need of residential care [15-17]. Current treatments are based on medications that
slow the progression of the disease provide symptomatic relief, but do not achieve a definitive cure. This lack of understanding about the

pathogenic process may be the probable reason for the lack of availability of a treatment [18,19].
Current treatments

Research on therapy for Alzheimer’s disease has been at least partially successful in terms of developing symptomatic treatments but
has also had several failures in the development of treatments that modify the disease. Many clinical and experimental studies are ongo-
ing, but we must recognize that a treatment is unlikely and that the approach to drug development for this disorder should be reconsid-
ered [20].

Future therapies should address multiple aspects of Alzheimer’s disease, for example, different pathogenic mechanisms and the con-
vergence of symptoms that may occur during the course of dementia [21]. The following describes the current approaches to treating the

disease.
Non-pharmacological treatments

The cornerstone in the treatment of dementias and Alzheimer’s disease is to gain the trust and participation of the family. The family

must learn to know and provide comprehensive care to the patient [22].

Non-pharmacological interventions can be promising because older adults may prefer them to maintain cognitive function and in-
dependence, they have less risk than pharmacological ones (i.e. the low probability of contraindications or problems that occur with
polypharmacy). In fact, non-pharmacological interventions that address cognitive function and its impact on daily life have been widely

studied in a variety of clinical populations [23].

The use of these types of therapies has some fundamental indications as a whole: “Daily care of patients with dementia, intention of a
partial reversal of symptoms and control of agitation through behavior modification therapies” Although, non-pharmacological interven-
tions They tend to be complex, multimodal, as defined by the Medical Research Council. The main of these interventions are cognitive
training interventions [24,25]. Additionally, non-invasive brain stimulation techniques, such as repetitive transcranial magnetic stimula-
tion and transcranial electrical stimulation, are increasingly being investigated for their potential to improve Alzheimer’s disease symp-
toms [26].
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Pharmacological treatments

The pharmacological treatment of AD is classified as: increasing the availability of neurotransmitters, actions on pathogenic mecha-

nisms, treatment of stages of agitation and other psychiatric manifestations and associated diseases [22].

Cholinergic neurons are the main site of pathological abnormalities in Alzheimer’s disease [22]. First-generation acetylcholinesterase
inhibitors such as physostigmine and tacrine, and second-generation inhibitors, such as donepezil, rivastigmine and reminyl, increase the
local concentration and duration of acetylcholine in the synaptic cleft, therefore, These medications are effective in mild and moderate
forms of the disease (Table 1) [22].

Drug Mechanism of action Observations Reference
Donepezil Cholinesterase (IC) inhibitors, to In the early stages of the disease a loss 27
improve cholinergic transmission and of acetylcholine neurons occurs, of the
Rivastigmine delay the degradation of acetylcholine | enzymatic function for the synthesis and
between the synaptic cleft. degradation of acetylcholine.
Galantamine
Memantine N-methyl-D-aspartate antagonist. For the treatment of moderate to severe 27
disease. This drug is a non-competitive,
moderate-affinity antagonist of N-methyl-
D-aspartate (NMDA) that is believed to
protect neurons from excitotoxicity.
Tramiprosate- 3APS- (In AP aggregation inhibitor. Designed to interfere with the binding of 27
clinical trial, phase III) glycosaminoglycans and Ap.
It will be marketed as a brand nutraceuti-
cal. However, recent data suggest that
tramiprosate promotes abnormal aggre-
gation of tau protein in neuronal cells.
Colostrinin (In clinical | Inhibits Af aggregation and neurotox- | Proline-rich polypeptide complex derived 27
trial, phase II) icity in cellular assays and improves from sheep colostrum.
cognitive performance in animal
models.
Phenothiazine, methy- Tau aggregation inhibitors. Promising results have emerged from a
lene blue (MB) or me- phase II clinical trial that tests MB as a
thylthioninium chloride potential therapy for the disease.
Pioglitazone PPARY agonist that acts as a This drug is in a phase III clinical trial 15
(NCT01931566; Phase | [-secretase inhibitor: inhibits the first study.
I1I) protease necessary for the production
of AB.
Solanezumab Anti-Amyloid Monoclonal Antibody. A humanized monoclonal antibody that 15
binds to amyloid, failed to improve cogni-
tive or functional ability.
Gantenerumab Anti-Amyloid Monoclonal Antibody. 15
Huperzine-A Acetylcholinesterase inhibitor, Approved in China for the mild to moder- 20
Modulates the processing of APP by ate stages of the disease. Dietary supple-
increasing the soluble secretion of ment in some countries.
APPa.

Table 1: Drugs reported for the treatment of Alzheimer’s disease.
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To date, there are only symptomatic treatments for AD. Current studies focus on the search for drugs that can block the progression of
the disease, that is, drugs that interfere with the pathogenic mechanisms responsible for clinical symptoms, including the deposition of
extracellular amyloid (3 plaques and the formation of intracellular neurofibrillary clews, inflammation, oxidative damage, iron deregula-

tion and cholesterol metabolism [27].

Immunotherapy is one of the strategies that most pharmaceutical companies are studying, based on the mechanisms of the immune
response within which are the direct disassembly of plaques by selective antibodies, activation induced by microglial cell antibodies and

phagocytosis. of pathological protein deposits and immunoglobulin M-mediated hydrolysis (IgM) [27].

A recent review has presented the case to exploit ABOs (beta amyloid oligomer) as a therapeutic target [28]. Recent discovery efforts
concern vaccines that target A0, the search for the relationship between ABO, toxin receptor antagonists, inflammation and insulin sig-
naling, and intriguing findings of behavior modification [29]. Another route in the development of new drugs, is the search for molecules
capable of interacting with the CDKS5 protein at the level of its active site, so they could act as inhibitors of this kinase, which opens a fu-
ture therapeutic window in the treatment of the disease, through in silico evaluation [30]. In addition, other pharmacological targets are
gamma-secretase and beta-secretase inhibitors, amyloid antiplatelet therapies, metal chelators, therapies directed against tau protein,

among others [31].
New insights

At present, several aspects should be considered with respect to the pharmacological treatment of Alzheimer’s disease, including: di-
agnosis, individualized study, the use of evidence-based prescription, and the need for investment in the health system and access policies

[15]. Additionally, the analysis of family-centered patient protocols for drug treatment has not yet been developed.

The search for disease modifying interventions has mainly focused on compounds directed to the Ap pathway. To date, many treat-
ments aimed at this route, such as tarenflurbil, tramiprosate and semagacestat, have not been successful in demonstrating efficacy in the
final clinical stages of the test [27,32]. Therefore, it is extremely important to propose strategies whose main objective is to prevent or

stop the progression of the disease.

Prevention strategies pursue different objectives: eradicate the disease, postpone its onset and communicate with people at risk. Cur-
rent research advocates the potential effects of prevention on dementia through the adoption of healthy lifestyles, early interventions in

public health, early diagnosis and adequate treatment of chronic diseases [1].

Therefore, it is recommended to: minimize the intake of saturated fats and trans fats; consider vegetables, legumes, fruits and grains
as main sources of the diet and consider vitamin B intake. The role of aluminum, the usefulness of antioxidant vitamins, huperzine A,

resveratrol, Ginkgo biloba and the available nutraceuticals are discussed [3].

A more real goal is to postpone the clinical onset of dementia to increasingly advanced ages: a year of delay in the clinical onset of
dementia would result in a reduction of 12 million fewer cases worldwide by 2050 and a reduction considerable cost [1]. In addition, it is
widely accepted that the disease is associated with genetic and environmental factors, therefore, there is a growing interest in scientific
research related to those factors that are modifiable [1]. Most of the anti-aging interventions that increase life expectancy or duration of

health in animal models have a therapeutic action in Alzheimer’s disease [33].

The pharmacological evaluation of new biologically active molecules should be promoted by the government, public and private in-
stitutions, EA associations and the pharmaceutical industry through improvements in the clinical development infrastructure that allow

to increase clinical research [15]. The diagnosis and treatment of associated conditions, neuropsychiatric symptoms and psychosocial
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deterioration are key elements to improve the quality of life of patients and their families. Changes in lifestyle, exercise and nutritional
support may play a role in all phases of the disease, but more research is needed to guide the implementation of intervention programs
[15]. The worrying thing is that, according to the Clinicaltrials.gov database, relatively few clinical trials are conducted for the therapy
of the disease taking into account the magnitude of the problem. The success rate to advance from one phase to another is low, and the
amount of compounds that progress to the regulatory review is among the lowest found in any therapeutic area. The drug development
ecosystem for Alzheimer’s disease requires support and collaboration from the entities involved in the discovery of new drugs and those
that have the budget for the execution of this process, in addition to the patients and relatives, in order to obtain an adequate treatment

to prevent and stop the progression of the disease [34].

There are 105 agents in the treatment development line for AD, of which 25 agents are in 29 trials in phase I, 52 agents are in 68 trials
in phase II and 28 agents are in 42 trials in phase III. 70% of medications are therapies that modify the disease, 14% are symptomatic

cognitive enhancers and 13% are symptomatic agents that address neuropsychiatric and behavioral changes [35].
Conclusion

Alzheimer’s disease is a pathology for which there is no treatment for prevention or to stop the progression of the disease. Current
treatments only temporarily improve symptoms of memory loss and problems with thinking and reasoning. The development of new
medicines is a slow and meticulous process. The pace can be especially frustrating for people with Alzheimer’s and their families who are

waiting for new treatment options.
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