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In 2012, the World Health Organization announced that 
dementia affected 35.6 million people worldwide, a 
number predicted to rise to 81.1 million by 2040, making 
it a “public health priority.”1 The associated economic 
burden is over $604 billion US, largely due to costs of long 
term intensive care.1 In contrast, there are only five FDA-
approved drugs for Alzheimer’s disease (AD) treatment, 
which slow cognitive decline but do not provide a cure.2 
Although there has been a surge of research on AD and 
related dementias, our understanding of the disease – and 
potential cures – have not seen satisfactory advances. Why 
is there such a disparity between amount of research and 
number of scientific breakthroughs? One possibility is that, 
until recently, this field has been stuck in a narrow view 
of AD mechanisms. As is a danger in all disciplines, main 
ideas potentiate and become the dogma, dictating how 
researchers design their experiments. In AD research, we 
see this in its intimate tie to amyloid-β plaques and the 
use of genetic mouse models. Finally, the past bias is made 
clear by the promising developments of researchers who 
have approached AD from fresh angles.

AD was first described in 1906 by Dr. Alois Alzheimer, who 
characterized it by the presence of neurofibrillary tangles 
and amyloid-β plaques.3 To this day, AD is confirmed only at 
autopsy by the presence of plaques and tangles.4 Therefore, 
these features have become a hallmark of AD, and they 
are the focus of most research aims. From this sprang 
the amyloid hypothesis of AD, which is rich in scientific 
literature and which often targets clearance of plaques to 
treat dementia.5 In these experiments, amount of amyloid 
pathology is often used as a marker of treatment efficacy. 
However, plaques develop normally throughout aging 
brains, even in healthy individuals with no signs of cognitive 
impairment.6 In AD, there is evidence that brain areas with 
the highest plaque loading do not correlate with degree of 
neurodegeneration.4 Even once it was recognized that the 

Aβ42 oligomer is the more toxic form of the protein, research 
continued to be driven by studies targeting plaques, or that 
use them as an indicator for degree of dementia.

Another obstacle in AD research is the lack of appropriate 
animal models. Mutations in genes that increase amyloid-β 
plaques have become the classic AD mouse model.7 These 
mutations were identified in families with high prevalence 
of AD; however, genetically inherited AD accounts for only 
1-5% of total cases, while the majority are sporadic.8 Since 
mechanisms causing sporadic AD are unknown, there is 
no appropriate mouse model to investigate treatment 
methods. Currently, the only factor clearly associated with 
sporadic AD is age, and the average mouse lifespan is only 
two to three years. It is likely that the environment of a two-
year-old brain, even with genetic mutations, is very different 
from that of an 80-year-old brain. These inequalities may 
explain the abundance of promising therapeutics for mice 
that do not hold up in clinical trials, as seen recently with 
Solanezumab (Eli Lily) and Bapineuzumab (Pfeizer/Johnson & 
Johnson). Therefore, if we hope to treat sporadic AD in human 
patients, a more appropriate animal model will be needed.

Our knowledge on the roles of amyloid-β plaques and 
neurofibrillary tangles will no doubt be invaluable to 
uncovering the secrets of AD. However, focusing too 
narrowly on one facet of a disease comes at the expense 
of overlooking critical factors or complex interactions 
between systems. AD truly develops over a lifetime, so 
focusing solely on aging-related properties risks missing 
potential initiators of the disease, as well as opportunities 
for early intervention. In fact, promising current research 
incorporates non-genetic risk factors such as lifestyle, 
traumatic brain injury, and the immune system. One recent 
paper has analyzed the effects of cellular oxidative stress 
as a potential risk for sporadic AD.9 Another group focuses 
on an excess of pro-inflammatory signaling in AD, and 
they has developed Etanercept, a TNFα inhibitor.10 This � 
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drug has reached clinical trials and is showing promising 
results in tests of cognitive performance, although its exact 
mechanism of action is not well understood. Clearly, recent 
unconventional research should be pursued and perhaps 
combined with other fields to create a multifactorial 
approach to a complex disease.

It is important to take our vast resource of information and 
approach the study of diseases from fresh directions to 
better understand how they can be prevented and cured. 
The future of scientific discovery is exciting as methods 
of imaging and analysis are being improved, providing 
clearer insight into both the process and time-course of 
disease progression. This discussion of AD underscores the 
importance of innovative research that challenges dogmas 
in making scientific advancement possible. This is both our 
aspiration as researchers and our responsibility as a society.
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