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ABSTRACT 

Dementia is one of the major causes of disability in later life. It is devastating not only for those persons who have it, but also for 
their caregivers and families. The impairments of cognitive function are commonly accompanied, and occasionally preceded, by 
deterioration in emotional control, social behaviour, or motivation. The continuing expansion of life expectancy, leading to a fast 
growing number of patients with dementia, particularly AD, has led to an enormous increase in research focused on the discovery of 
drugs for primary, secondary or tertiary prevention of the disease. The goals of current treatments are to reduce the severity or slow 
the progression of the cognitive and behavioural symptoms associated with dementia. In this review, current symptomatic 
treatments and new potential disease-modifying therapies for dementia are discussed.  
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INTRODUCTION 

ementia is a syndrome due to disease of the brain 
– usually of a chronic or progressive nature – in 
which there is disturbance of multiple higher 

cortical functions, including memory, thinking, 
orientation, comprehension, calculation, learning 
capacity, language, and judgement. Alzheimer’s disease is 
the most common form of dementia and possibly 
contributes to 60–70% of cases1. Other  types of 
dementia includes Alzheimer’s disease, Vascular 
dementia, Fronto temporal dementia and Dementia with 
Lewy Bodies, Behaviour variant, Mixed dementia, 
Parkinson’s disease, Creutzfeldt-Jakob disease,  Primary 
progressive aphasia or any cognitive/behavioural changes 
with neuropsychiatric symptoms2.   

Dementia: Epidemiology 

It was estimated that 35.6 million people lived with 
dementia worldwide in 2010, with numbers expected to 
almost double every 20 years, to 65.7 million in 2030 and 
115.4 million in 20503. In 2010, the global societal 
economic cost of dementia is US$ 604 billion, of which 
89% is incurred in high-income countres4. It estimated 
that that the numbers of people with dementia in India is 
3.7 million and this number is set to double in the next 20 
years4. 

Dementia: Risk factor 

The risk factor for progressive dementia includes vascular 
disease predisposes to Alzheimer’s disease as well as to 
vascular dementia5. In short6-8 and longer latency9-10 
incidence studies, smoking increases the risk for 
Alzheimer’s disease. Diabetes is also a risk factor11   in 
longer-term cohort studies; midlife hypertension12 and 
raised cholesterol13 are associated with the onset of 
Alzheimer’s disease in later life. Aggregated 

cardiovascular risk indices incorporating hypertension, 
diabetes, hypercholesterolemia and smoking increase risk 
for dementia incidence incrementally whether exposure 
is measured in midlife10 or a few years before onset of 
dementia. 

Dementia: Pathology 

There are a number of common features in the 
pathomechanisms of neurodegenerative processes, 
including mitochondrial disturbance14,15, 
neuroinflammation16, glutamate excitotoxicity17 and 
oxidative stress18 . Excitotoxic damage to neuronal cells is 
caused by the overactivation of glutamate receptors, 
inhibition of which could therefore be a promising 
neuroprotective strategy19. 

Dementia: Diagnosis 

Clarity of diagnosis   is critical in case of dementia in order 
to enable the timely intervention and unnecessary 
distress and most important incorrect diagnosis can lead 
to incorrect treatment with antipsychotics drugs can be 
harmful and even fatal for those with dementia and 
appropriate treatments can slow the course of vascular 
dementia and assist in the treatment of Alzheimer’s 
disease20. Therefore clarity of diagnosis must be in a 
priority with dementia patients through the process of 
assessment with them which includes medical, 
psychiatric, social and developmental history, history of 
presenting concern, risk assessment ,support available , 
current medical factor and living, clinical interview/ mini 
state medical examination and the use of screening 
measures21.  

Ageing and Dementia 

Dementia is not a part of normal ageing. Ageing is a 
progressive, predictable process that involves the 
evolution and maturation of living organism22 .Higher 
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brain functions comprise abilities like language, learning, 
memory, planning, abstract reasoning and self-
awareness; most of these are impaired as age-related 
cognitive decline progresses to dementia23. Brain areas 
that provide higher functions appear most susceptible to 
the effects of ageing and Alzheimer’s disease23.  Dementia 
is now applied to older adults of any age who shows a 
pattern of progressive mental deterioration coupled with 
personality changes in a state of clear consciousness 
associated with a specific configuration of 
neupathological changes in the brain. Severe and rapid 
memory loss is definitely not a part of normal aging. In 
fact, many people preserve their brainpower as they get 
older by staying mentally and physically active and 
making other healthy lifestyle choices24. 

Dementia and its treatment 

Treatment of dementia includes drug, a nutraceutical, or 
a dietary supplement that protects nerve cells from 
damage, either from pathological events, like the 
excitotoxicity that attends stroke or brain injury, or from 
normal biological stressors, for example, the generation 
of free oxygen radicals25. Interventional studies on 
dementia and AD prevention have tested different 
medications, including statins, antihypertensive drugs, 
estrogens alone or in combination with progestin 
(hormone replacement therapy, or HRT), non-steroidal 
anti-infl ammatory drugs (NSAIDs), and nutraceuticals  
(folate, Ginkgo biloba, and vitamins B12, C, and E). For all 
of these compounds, the protective effects suggested by 
observational studies have not been confirmed in 
randomized controlled trials (RCTs), the results of which 
are inconsistent or even suggest a detrimental effect on 
cognition for example, NSAIDs and HRT26-29 . 

PHARMACOLOGICAL TREATMENT 

Cholinergic drugs  

Acetylcholine is widely distributed in the nervous system 
and has been implicated to play a critical role in cerebral 
cortical development, cortical activity, controlling 
cerebral blood flow and sleep-wake cycle as well as in 
modulating cognitive performances and learning and 
memory   processes30. It has been suggested that this 
decrease in cholinergic activity is related to the cognitive 
symptoms of AD; therefore, enhancing the remaining 
acetylcholine is believed to improve cognition. The first 
class of drugs introduced to treat Alzheimer’s is referred 
to as acetylcholinesterase or cholinesterase inhibitors, 
and are characterized as a symptomatic treatment. 
Cholinesterase inhibitors are able to prolong the action of 
the neurotransmitter acetylcholine by reducing its 
metabolism at the synaptic cleft31. This treatment was 
able to slow the progression of cognitive deterioration in 
AD patients; however, the clinical significance was not 
well established32. All of these cholinesterase inhibitors 
have been shown to improve cognition over placebo 
conditions33, and they have been found to delay cognitive 
impairment for up to 6-months in patients with mild to 

moderately severe AD34. Five therapies have been 
approved for AD. Four of these medications are classified 
together as cholinesterase inhibitors (CIs); these are 
approved for dementia of the Alzheimer’s type in the 
mild-to-moderate stage. These include Tacrine (Cognex, 
First Horizon), Donepezil (Aricept, Eisai/Pfizer), 
Rivastigmine (Exelon, Novartis), and Galantamine 
(Razadyne, formerly Reminyl, Ortho-McNeil). Donepezil 
also carries an approval for severe or late-stage disease.  

Donepezil provide symptomatic treatment of AD. 
Treatment with this drug can delay nursing home 
replacement35, reduces the caregiver burden and the 
time spent caring36 and possibly reduce mortality for 
patient living in nursing home37 and community38 and the 
safety and tolerability of donepezil in AD showed a low 
incidence of GI and cardiovascular adverse events 
(including bradycardia), comparable to the rates for 
placebo. In various studies, donepezil was found to be 
safe in patients with hepatic impairment as well as in 
those with moderately to severely impaired renal 
function. Donepezil may have a negative effect on 
aspiration pneumonia due to a side effect of nausea. An 
increased gastro-esophageal reflex may induce 
pneumonia39. Tacrine The first cholinesterase inhibitor 
approved by the Food and Drug Administration (FDA) for 
the treatment of Alzheimer’s was tacrine40. This 
treatment was able to slow the progression of cognitive 
deterioration in AD patients; however, the clinical 
significance was not well established. Tacrine is now 
rarely used because of the increased risk of hepatoxicity, 
and the development of safer cholinesterase inhibitors40. 

Rivastigmine:  Rivastigmine (Novartis Pharmaceuticals 
Corporation, NJ, USA) is a dual acting inhibitor that 
targets both acetylcholinesterase and 
butyrylcholinesterase. Treatment with rivastigmine has 
been shown to provide therapeutic benefit for cognitive 
symptoms associated with AD41. Such an outcome along 
with less cortical atropy in a temporal pariental area was 
observed in mild AD patient over a 20-week period42. A 
post hoc analysis of several studies suggests that 
rivastigmin slows the rate of decline as long as 5 years43.   

Memantine:  Memantine is an antagonist of the N-
methyl-D-aspartate (NMDA) receptor that interferes with 
glutamate, a neurotransmitter believed to overstimulate 
the NMDA receptors in AD, causing neuronal death and 
subsequent cognitive impairment. Memantine stop the 
overstimulation by binding with NMDA receptor which 
inhibit the influx of Ca2+ and results in a small 
improvement in a cognition and behaviour44. Memantine 
use in moderate-to-severe AD and mild-to-moderate AD 
was evaluated in a 2009 Cochrane review41. Evidence 
exists supporting the use of combination therapy of 
memantine and a ChEI for moderate-to-severe AD42-43. 
The American College of Physicians /American Academy 
of Family Physicians clinical practice guidelines do not 
specifically address combination therapy and recommend 
the choice of pharmacologic agents based on individual 
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tolerability, ease of use, and cost44. Combination therapy 
has been shown to be effective in improving cognition, 
activities of daily living, and behavior compared with 
ChEIs alone in patients with moderate-to-severe AD45-46, 
the most common ADRs reported with memantine are 
headache, constipation, and dizziness47-48. This 
medication can have antagonistic effects on serotonin 
receptor-type 3, which may protect against the 
gastrointestinal effects of ChEIs when used in 
combination therapy45.    

Antioxidants 

Antioxidants play a major role in the treatment free 
radical-induced neural damage of dementia. For examples 
Gallic acid has beneficial activity against  induced by 
permanent bilateral common carotid artery occlusion 
(2VO) as an animal model of vasculardementia (VD).2VO-
induced cognitive deficits via enhancement of cerebral 
antioxidant defense49 and  Melatonin improved learning 
and spatial memory in Al-exposed transgenic mice50 
Vitamin E is a major lipid-soluble antioxidant, and is the 
most effective chain-breaking antioxidant within the cell 
membrane where it protects membrane fatty acids from 
lipid peroxidation. Beta-carotene and other carotenoids 
also provide antioxidant protection to lipid rich tissues51. 
Fruits and vegetables are major sources of vitamin C and 
carotenoids, while whole grains, i.e., cereals and high 
quality vegetable oils are major sources of vitamin E52-53. 
Antioxidant vitamins protect against free radical 
oxidation, and free radicals might be involved in the 
etiology of the two major diseases that cause cognitive 
impairment in older people Alzheimer's disease and 
vascular dementia54. Oxidative damage to neuronal cell 
membranes and mitochondrial DNA could lead to 
Alzheimer's disease. Vit C plays a vital role in prevention 
of dementia55. 

Herbal drugs 

Studies suggest that Ginkgo may stabilize or improve 
cognitive performance in patients with Alzheimer disease 
and multi-infarct dementia56, 57. Ginkgo appears to alter 
vasoregulation58 act as an antioxidant59 modulate 
neurotransmitter and receptor activity60 and inhibit 
platelet-activating factor61. Desmodium gangeticum has 
been shown to produce anti-inflammatory action in 
rodents62, and also possess anti-oxidant property63. The 
neuroprotective effect of DG may be attributed to its 
anti-oxidant effect by virtue of which susceptible  brain 
cell get less exposed to oxidative stress resulting in 
reduced brain damage and improved neuronal function64.  

Gomisin A has an ability to improve or ameliorate spatial 
long-term memory and short-term memory, in part, via 
enhancement of cholinergic nervous system 65. E-
harpagoside and MCA-Hg showed potent cognitive- 
enhancing activities by the inhibition of 
acetylcholinesterase activity, and by the regulation of the 
antioxidant system66. As such, E-harpagoside and MCA-Hg 
might offer a useful therapeutic choice in either the 
prevention or the treatment of Alzheimer's disease. The 

Edaravone prevents long-term memory impairment 
induced by Alzheimer’s disease using Morris water maze 
procedure67-68  

ADVANCED TREATMENT 

Amyloid hypothesis 

The leading hypothesis indicates that the Aβ peptides are 
what lead to the overall pathology of AD69. Two drugs, 
rosiglitazone and pioglitazone, decrease b-secretase 
expression by stimulating the nuclear peroxisome 
proliferator-activated receptor g70  Pioglitazone easily 
crosses the blood-brain barrier and is currently 
undergoing phase 3 trial in patients with mild cognitive 
impairment. Two β-secretase inhibitors named as OM99-
1 and OM99-2 were shown potent inhibitory effect on the 
β-secretase cleavage site in APP71-72. Demonstrated that 
β-secretase inhibitors had significant activity of A-beta 
clearance in Tg2576 transgenic AD mice model through 
intraperitoneal injection of the conjugated inhibitors of  
beta-secretase73. Drugs developed from β-secretase 
inhibitors are expected to possess high clinical efficacy 
and high blood brain barrier (BBB) permeability. Another   
γ-secretase inhibitor, LY450139, has been reported to 
inhibit A-gamma formation in whole cell assays, in 
transgenic mice and in beagle dogs74. In clinical trial, 
LY450139 causes a dose-dependent A-gamma reduction 
in plasma and cerebrospinal fluid. This drug is well 
tolerated and safe at a dose of 50mg per day75. Phase 1 
testing of the investigational compound etazolate (EHT-
0202), which modulates the gamma aminobutyric acid 
receptor thus stimulating a-secretase, has begun phase 2 
testing for mild to moderate AD. Epigallocatechin-3-
gallate, developed as Sunphenon EGCg, is a polyphenol 
extract from green tea, which induces α-secretase while 
decreasing Ab aggregation. Studies are currently 
recruiting patients with early mild AD. One such 
medication was tramiprosate (Alzhemed), which did not 
change Ab protein levels or have clinical effects on 
cognition in the phase 3 Alphase trial because of low CNS 
penetrability and weak potency75. There are many 
potentially disease modifying drugs for alzheimers disease 
treatment that have successfully reached to later-stage 
clinical trials.  

Immunisation 

Active and Passive immunization in alzheimers disease 
theoretically increase amyloid clearance via phagocytosis 
and or increase efflux of A-beta from the brain.76 The 
vaccine AN-1792 reached phase II clinical trials; however, 
the study was halted after 18 of the 298 (6%) patients 
that were vaccinated developed meningoencephalitis77 
and patients that developed Aβ antibodies demonstrated 
an improvement in memory and cognition78. A phase 3 
trial of bapineuzumab, a humanized anti-Ab monocloncal 
antibody, is actively recruiting. Also recruiting are phase 2 
trials of solanezumab, ponezumab (PF-04360365), 
gantenerumab (R-1450), GSK-933776, and MABT-5102A 
for either prodromal AD or mild-to-moderate AD79. 
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Estrogens therapy 

There are estrogen receptors in hypothalamus, the 
preoptic area, anterior pituitary, CA 1 region of 
hippocampus, and several other brain regions80.The role 
of these receptors might useful in cognition functions. 
Estradiol administration to oophorectimised is associated 
with an increase in choline acetyltransferase and 
potassium stimulated acetylcholine release in certain 
brain region81-82. Many plant-derived phytoestrogens   
(which possess the physiological properties of animal-
derived estrogen) have been acted as potential 
replacements for estrogen. Consequently phytoestrogens 
can interact with estrogen receptors (ER) and mediate 
estrogenic responses83.  For example a-ZAL exerted an in 
vivo improvement in estrogen deficiency induced spatial 
learning and memory impairment and the 
neuroprotection afforded by a-ZAL may be mediated 
through the regulation of antioxidase activities to 
improve oxidative stress and expression of MTH1 to 
decrease neuronal oxidative damage, in a manner similar 
to that of E283 But still there are studies that provide little 
evidence in preventive measure of phytoestrogen as a 
cognitive enhancers. Studies suggested that progestine 
added to the estrogen regimen might protect against 
MCI. But   According to WHIMS results demonstrate that 
estrogen and progestine increases older women’s risk for 
probable dementia. Thus estrogen plus progestin should 
not be prescribed with an expectation that it will enhance 
cognitive performance in postmenopausal women84. 

Statins 

Some epidemiology studies have suggested that elderly 
patients treated with long term statin therapy have lower 
rate of incident alzheimers disease. Lipid-lowering agents 
(LLAs), particularly HMG CoA-reductase inhibitors 
(statins), seem to be beneficial in protecting against 
certain arterial disorders. Since dementia may at least in 
part to be associated with vascular disorders85. In 
Alzheimer’s disease cerebral perfusion is decreased in 
affected areas of brain86 capillary endothelium shows 
pathologic changes 87 and eNOS is decreased in capillaries 
in the brains88-89. The effect of statins in reducing the risk 
for dementia may involve such beneficial effects on the 
cerebral capillary endothelium, or other properties of the 
drugs. In addition, regulation of systemic cholesterol by 
statins might play important roles on prevention of AD by 
the reduction of cerebrovascular atherosclerosis, which is 
reported to correlate with AD pathology, including senile 
plaques and CAA. These studies suggest that one of the 
important actions of statins with regards to AD could 
involve blood vessels in the brain. 

NON-PHARMACOLOGICAL TREATMENTS 

Exercises & lifestyle intervention 

There are several factors which directly or indirectly 
affects the cognition performance.  

It is suggested that physical activity is a treatment 
modality which may have positive effects on dementia 
patients' cognitive and physical function and therefore 
could favourably influence the disease progression in 
institutionalized patients with dementia90-91. For example:  
inborn physical attributes, factors such as illiteracy and 
lack of early education, environmental stress, as well as 
fortuitous circumstances including accidents and traumas 
that have been associated with increased risk for 
dementia92-93. The reduced loss of hippocampal brain 
tissue in the aging brain is related to the level of physical 
fitness, in agreement with animal studies also showing 
increased brain cortical thickness with voluntary 
exercise94-95 Aerobic and strength training each can 
positively affect the levels of insulin like growth factor-1 
and brain derived neurotrophine factors96-97. These 
proteins mediate neuronal cell growth, proliferation, 
survival, and differentiation and also increase blood 
supply in the brain, thus facilitating nerve growth and 
nerve function98. In animal models, these vascular 
changes appear to promote plasticity in the cortex, most 
profoundly in the hippocampus, and enhance growth and 
protection of neural structures99. 

Music Therapy 

There are more finding related to cognition in which older 
musicians showed greater auditory working memory 
relative to non-musicians, and suggested that musical 
training might reduce the impact of age-related declines. 
Results from these studies suggest that music therapy 
might be useful for maintaining cognitive function in 
normal elderly adults and dementia patients100. 

Symptomatic treatment: 

The more cognitively impaired the patient, the more 
likely it is that the patient will evidence agitated 
behaviour101-102. In dementia there are different kinds of 
behavioural changes were noticed like aggression, verbal 
screaming, physical wandering, pacing, anxiety, 
depression symptoms, sexual disinhibition, apathy, 
hallucination, insomnia103. These symptoms present 
severe problems to all those who interact with the 
patients as well as to the patients themselves, and to 
society and its health service104. Neuropsychiatric 
symptoms are also associated with increased hospital 
lengths of stay 105 and commonly lead to nursing home 
placement 106-107 and   greater impairment in activities of 
daily living, more rapid cognitive decline108 worse quality 
of life109, earlier institutionalization110 and greater 
caregiver depression111. Federal expenditures for 
dementia are expected to triple in the next 10 years. 
There are many strategies to overcome with these 
behavioural symptoms include one-to-one interactions, 
aroma therapy, proper sleeping. There is also research 
showing that Music therapy   is effective to reduce 
behavioural and psychologic symptoms (BPSD) in patients 
with moderate-severe dementia112. Exploration of the 
relationship of behavioural and psychological signs   and 
symptoms of dementia with respect to environments in 
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which they occur and the underlying biological and 
psychological sub-strates113.  

CONCLUSION 

Dementia is distressing for patients, their families, and 
their careers. There are many treatment options 
discussed above showing positive results to treat 
dementia like statins, estrogen therapy, antioxidants, 
immunization, music therapy social interactions, 
environmental changes are showing promising role in 
future treatments. Epidemiological research suggests that 
the most effective strategy may be to encourage the 
implementation of multiple preventive measures 
throughout the life course, including high educational 
attainment in childhood and early adulthood, active 
control of vascular factors and disorders over adulthood, 
and maintenance of mentally, physically, and socially 
active lifestyles during middle age and later in life. 
Multiple strategies should be targeted to prevent the 
development and the progression of the disease. 
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