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Abstract

The global elderly population is rapidly increasing, leading to a rise in dementia cases worldwide.
Dementia types include Alzheimer, Lewy Body, Fronto-temporal, Vascular, and Mixed Dementia.
Management strategies involve medications like Cholinesterase inhibitors (Donepezil) and Memantine
to improve cognitive function. Non-pharmacological interventions like Cognitive Stimulation Therapy,
physical exercise, and occupational therapy are essential. Supportive care involves caregiver support,
environmental modifications, and psychological counselling. Advancements in dementia care focus
on early diagnosis using improved imaging techniques and biomarkers, genetic research for
personalized treatments, and ongoing drug trials targeting amyloid plaques and tau tangles.
Technology including Al and assistive devices enhances diagnosis and care. Lifestyle interventions
such as diet and social engagement are being scrutinized for their protective effects on cognitive
health. Ongoing research aims to discover potential cures for dementia to give quality life for elderly
patients.
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1. Introduction

Dementia significantly affects not only those diagnosed but also their families and caregivers, posing
numerous challenges for health professionals from diagnosis to end-of-life care. Dementia represents
an abnormal brain degeneration, leading to changes in cognitive abilities, communication, social
interaction, and daily activities. Early finding of dementia and recognizing the definite type is
essential for appropriate care. The pre-diagnosis also provides the family and friends the opportunity
to organise and access the necessary support and resources in the community to help and sustain
your individuality (1).

Alzheimer disease (AD) is the most widespread and is observed by brain plaques and tangles. The
cognitive deterioration linked to dementia usually continues over time and is related to the patient's
prior cognitive levels, regardless of isolated episodes of delirium. Dementia encompasses symptoms
regardless of the underlying cause which include loss of memory, impairment of judgment and
understanding, reduced decision-making abilities, altered emotional expression, mood changes,
personality changes, difficulties with daily living tasks, speech and language comprehension issues,
and challenges with social interactions (2,3).
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2. Prevalence of dementia

In 2020 beyond 55 million individuals globally are affected by dementia and this figure doubles every
20 years getting to 78 million by the year 2030 and 139 million till 2050. Much of this increase will
happen in developing countries, currently 60% cases are found; by 2050, this proportion is
anticipated to escalate to 71%. The elderly people are growing most rapidly in India, China, South Asian
and Western Pacific neighbours. Important factors that increase the risk of developing dementia
include being over 65 years of age, hypertension, diabetes, smoking, and depression. This condition is
prevalent among older adults, making it the most common neurological diagnosis in this age group
(4,5).

3. Pathophysiology

Dementia pathophysiology primarily involves the accumulation of misfolded proteins and CVD
(cerebrovascular disease). AD is the most common whereas late-onset dementia characterized by
amyloid-beta plaques, driven by an imbalance in tau neurofibrillary tangles and amyloid-beta
production and clearance. Table 1. Shows various types of dementia with their features and diagnostic
tests. Biomarkers, including PET and blood tests, are advancing the diagnosis and understanding of
these conditions. Genetic factors also play a significant role, particularly in early-onset cases. Neuro-
inflammation and cholinergic transmission deficits are additional contributors to dementia’s
pathogenesis (6-9). Below Figure 1 shows various pathological factors that leads to dementia.
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Figure 1. Pathophysiological factors that cause dementia

Table 1. Types of Dementias in elderly

Types Diagnostic
yp Occurrence Features g
of tests

dementia
Gradual onset, worse progressively, CT scan or MRI

AD 55%-75% of cases clear consciousness, non-focal exam. ApoE €4 allele
Cerebrovascular events and small

vascular 13%-16% of Cases vessel dlsease,_StepW|se progression, CT or MRI
Focal neurological exam.
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Features alpha-synuclein deposits, .
Cognitive fluctuations, Visual Neuropsychological
Lewy bodies 15%-35% of Cases g S ’ tests Functional
hallucinations. . .
imaging
Frontal and temporal lobe
degeneration with protein inclusions Neuropsychological
Uncommon like tau and TDP-43. Gradual onset, tests

Frontotemporal . . . .

steady progression. Functional imaging
Mixed or Occurs with coexisting CT or MRI Functional
Cerebral _ neuropathologies such as AD and imaging
multimorbidity CVD Neuropsychological

testing

4. Biomarkers for diagnosis of neurodegeneration

Recent research has focused on the potential of blood-based indicators, such as neurofilament light
chain and plasma phosphorylated tau, for detecting early brain degeneration. Elevated levels of
these substances may signal the onset of dementia before symptoms appear. Blood tests are
showing promise in identifying the underlying characteristics of Alzheimer's disease. In addition,
cerebrospinal fluid markers, including amyloid beta and tau proteins, have been found to improve
the accuracy of Alzheimer's disease diagnosis. Furthermore, retinal features, like the thickness of the
retinal nerve fibre layer and macular size, are being explored as potential early indicators of
dementia (10-12).

5. Management and Treatment

Pharmacological options for addressing insomnia and dementia in elderly patients encompass short-
acting benzodiazepines like lorazepam, neuroleptic agents such as haloperidol for managing
agitation and paranoid symptoms, and antidepressants to address depressive symptoms. Although
the use of psychostimulants like methylphenidate has shown promise in improving the condition of
elderly patients, additional research is desired to validate its effectiveness. In managing dementia,
both medication and non-pharmacological interventions are pivotal. Cholinesterase inhibitors like
Donepezil and Rivastigmine work by increasing chemical messenger levels associated with memory
and judgment. However, memantine regulates glutamate activity linked to learning and memory (13-
15). Non-pharmacological interventions encompass physical exercise, Cognitive Stimulation Therapy
and assistance with daily life activities through occupational therapy. Supportive care involves
caregiver support, environmental modifications, and psychological counselling to help patients and
families cope with the emotional aspects (16,17).

5.1. Recent advancements

Recent advancements in the field of AD’s research and treatment focused on several key areas
where improved imaging techniques such as PET scans and MRI are being utilized to detect brain
changes at an earlier stage. In addition, researchers are exploring the usage of biomarkers in
cerebrospinal fluid and blood tests for early detection. Genetic research is another critical area of
focus, with efforts aimed at understanding genetic risk factors and developing personalized
treatments. In terms of medication ongoing trials are targeting amyloid plaques and tau tangles with
an expansion of drugs focusing on neuroprotection and inflammation reduction showing potential
for treating the disease. Lastly, lifestyle interventions, including research on the impact of diet such
as the Mediterranean diet on cognitive health, as well as exploration of social and intellectual
engagement as protective factors, are also being pursued to complement medical and technological
advancements in the field (18,19).
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5.2. Digital tools

The healthcare industry has leveraged technological advancements to enhance patient care,
particularly through mobile applications that streamline management and expedite diagnostics.
Digital tools such as Al-powered machine learning algorithms, smartphone apps, and wearable
devices are increasingly employed in dementia detection. These tools can identify subtle cognitive
and behavioural changes indicative of early-stage dementia. For instance, Al algorithms can
predict Alzheimer's disease before symptom onset by analyzing brain scans (20). Additionally, apps
like Sea Hero Quest assess spatial navigation skills, a common early dementia symptom. Wearable
devices, including smartwatches and fitness trackers, monitor physical activity and sleep patterns,
which are potentially early dementia indicators. Furthermore, game-based cognitive assessments,
like those developed by BrainCheck, provide insights into executive function, cognitive processing,
memory, and attention (21).

6. Conclusion

In conclusion, while dementia poses significant challenges, there are several symptom based
treatments available. Clinicians should communicate hopefulness to patients and their families.
Providing comprehensive evaluation, seeking reversible causes, and addressing treatable
consequences such as depression are crucial.
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