Identification of Potential or Pre-
clinical Cognitive Impairment and
the Implications of Sophisticated
Screening with Biomarkers and
Cognitive Testing: Does It Really
Matter?

ABSTRACT

The last decade has seen an enormous growth in the interest in the recognition of and intervention

in those diagnosed and living with the whole range of cognitive impairment and frank dementia. In
the western world, the recognition of the impact on patients, families, health care systems, and socie-
ties that dementia poses has led to great efforts to help define the indicators for current and future
dementia with the intention to treat those already afflicted even with the primarily symptomatic
medications that exist and to recognize those at future risk with the hope of providing counselling to
forestall its future development. The idea of "early diagnosis” appears at first glance to be attractive
for the purposes of future planning and research studies, but it is not clear what the benefits and risks
might be if screening processes define people at risk when beneficial interventions might not yet be
determined. The ethical as well as financial implications must be explored and defined before imple-
mentation of such screening becomes a normal standard of practice.
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1. Introduction

One of the usual dictums of modern
medicine is the concept of “early
diagnosis.” Whether it is screen-

ing for metabolic disorders at birth,
hearing deficiency, and eye infec-
tions, orthopaedic dysfunction pro-
cesses to routinely screen for such
problems has become part of the
standard of care to avoid, prevent,
or mitigate significant illness, dis-
ability, or even death later on. Dur-
ing adult years, we have become
imbued with the accepted concept
that screening for colon, cervical,
and breast cancer, thyroid defi-
ciency, lipid and glucose abnormali-
ties, and hypertension have all been
shown to have some measurable
benefit for the person in question

of future health and well-being. We
have also learned to be somewhat
chastened by the enthusiasm for
screening for some conditions as we
have seen in the prostate screening
and treatment controversy. What
was previously a concerted “hunt”
for elevated PSA levels has been
subdued because of the unantici-
pated negative effects that screening
and subsequent treatments con-
ferred on individuals with much less
benefit than anticipated.:

2. Early Diagnosis and Cognitive
Impairment

One of the very controversial ques-
tions that exist at present in the
professional community is whether
or not there is any merit to “early

diagnosis” of minimal and not clini-
cally relevant cognitive impairment.
This might be revealed through
neuropsychological testing and
identification of those individuals at
apparent high risk for future cogni-
tive impairment or dementia. This
would presumably be based on a
battery of tests which might include
sophisticated imaging techniques
and/or biomarkers that have been
shown to be associated with higher
risk factors for disease. There is a
growing body of knowledge about
whether or not one might improve
the predictability of future demen-
tia development as well as testing
that might reveal subtle cognitive
changes that also might predict
future clinically significant cognitive
decline. A pressing question is what,
if any, is the merit of using these
modalities of screening and testing
on the “normal” or “potentially at
risk” population as well as the so-
called worried well who may seek
assurance that they are not at risk.
This is especially the case for fam-
ily members of those already living
with or previously experiencing or
dying from dementia as part of their
quest to decrease their own risk, at
times in an understandably fearful
or even obsessive manner.

A recently published on-line
Associated Press article posted on
March 19, 2013, revealed that 1 in
3 seniors die with dementia in the
US. Even when dementia is not the
direct cause of death, it can speed
someone’s decline.? As the article
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notes, “Dying with Alzheimer’s is
not the same as dying from it. But
even when dementia is not the
direct cause of death, it can be the

“DYING WITH ALZHEIMER'S IS NOT THE
SAME AS DYING FROM IT. BUT EVEN WHEN
DEMENTIA IS NOT THE DIRECT CAUSE OF
DEATH, IT CAN BE THE FINAL BLOW—SPEED-
ING SOMEONE'S DECLINE BY INTERFERING
WITH THEIR CARE FOR HEART DISEASE, CAN-
CER OR OTHER SERIOUS ILLNESSES."

From THE ASSOCIATED PRESS REPORT,
PUBLISHED ONLINE MARcH 19, 201 3.

final blow—speeding someone’s
decline by interfering with their
care for heart disease, cancer or
other serious illnesses.” The report
released on March 19, 2013, by the
Alzheimer’s Association noted that
“already, 5.2 million Americans
have Alzheimer’s or some other
form of dementia. Those numbers
will jump to 13.8 million by 2050.
That’s slightly lower than some
previous estimates”.34

Such figures imply many things
including the potential increase in
demands and costs to the health
care system,>° the increased respon-
sibility with associated emotional
and financial costs to families, and
the quest on the part of the health
care and pharmaceutical indus-
tries to develop products that may

change the trajectory of the condi-
tion. The ultimate goal would be to
eliminate the condition or at least
ease the processes of care carried
out at the micro- and macrolevels.
The “dementia industry” is huge
with many players including the
individual patient and family sup-
port group; those that manufacture
pharmaceuticals; those that do the
research; those that run the demen-
tia-based institutional networks that
have sprouted all over the place, all
those health care and social service
professionals that are involved in
front-line care. In addition, there
are the policy makers and their
supports that try and hammer out
“solutions” that benefit the public
and the public/private purse.>®
When one examines some of the
recent initiatives in the dementia
industry, the quest for early diag-
nosis has become a major theme.
Some of this thrust has come within
the past few years when various so-
called biomarkers have been dis-
covered that appear to have a close
correlation with the likelihood of
developing dementia. Some genetic
findings also seem to point in the
same direction but as of yet there
is no one test that predicts with
certainty whether or not a person
having the test in their mid or later-
mid years is absolutely certain to
develop a dementia of Alzheimer’s
disease or other type in the future.
Because of this uncertainty in pre-
dictions and the implications of
receiving a “predisease” diagnosis,
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an editorial written by Gauthier et ical evidence of cognitive impair-
al. in Alzheimer’s and Dementia ment can be many years and even
in 2011 emphasized the potential =~ with those with a clinical determi-
ethical and financial risks to society nation of mild cognitive impair-
ment can have a very variable
conversion to dementia with some

A QUESTION THAT IS WORTH ASKING evidence that various combina-
IS WHETHER IT IS CRUCIAL IN THE CARE  LLons of neuropsychological test

ing and other markers might be

PLAN OF THE INDIVIDUAL TO BE BET- more predictive of conversion.*?
A question that is worth asking
TER AT PREDICTING THE LIKELIHOOD OF

1s whether it is crucial in the care

DEVELOPMENT OF DEMENTIA AT SOME plan of the individual to be bet-
ter at predicting the likelihood of

TIME IN THE FUTURE. development of dementia at some
time in the future. Will such a pre-
and the individual if some of the diction change actions and atti-

recommendations that had been tudes in that person and his loved
promoted and commented upon in ones in a positive manner and
the editorial are implemented.” potentially useful manner?

In the reports of the Canadian If such a determination might
Consensus Conference on the Diag- promote planning for the future
nosis and Treatment of Dementia  in terms of such things as wills,

4, similar recommendations were  advance directives, estate planning,
made about being very cautious and potentially beneficial life-style
before entering the very lucrative  changes, it might be possible to
diagnostic “preclinical” fray as the = support such intensive screening
personal and societal implications and investigations. However, one
are profound. Moreover, in the could take the position that all the
absence of what would be defined  steps noted above should be part
as effective pharmacological ther-  of everyone’s plan for their later
apy, it is hard to justify the benefits years whether or not there is the

of such testing other than for the possibility of developing cognitive
primary purposes of research.® impairment or not. Since the popu-

When one addresses the issue lation and demographic possibil-
of being at risk for developing cog- ity of developing some degree of
nitive impairment/dementia, the  cognitive impairment over the age
question that is often raised is how of 80 years approaches as much
far into the future are we talking  as ~35%, one can argue that such
about? There is good evidence that planning is suitable and recom-
the prodromal period prior to clin- mended for everyone.
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Figuere 1:
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3. If No Specific Pharmacological
Treatment Exists, What Does One Do?

As a consequence of the reali-
zation that there are no clear
pharmacological interventions,
whether with medications or vac-
cines that appear to be effective,
the default recommendations at
present are of life-style manage-
ment. Such recommendations are
the result of either population-
based or indirect studies from

the world of vascular-based dis-
eases (heart and stroke) or on
assumptions about the impact of
neurological challenge through
thought-stimulating efforts and
maneuvers. Much of the evidence
is indirect or associative. The
argument in favor is that since
such interventions are essentially
safe and may have unexpected
benefits such as increased sociali-
zation and also provides some
element of control (especially to
patients in the earlier stages of
cognitive impairment or family
members or the so-called wor-
ried well), some potential benefi-
cial impact over a future that may
seem depressingly somber may be
deemed worthwhile. Such steps in
the lifestyle and brain-stimulation
domains are often and almost
universally recommended by
those who practice in the field of
dementia.*'” One of the problems
in dealing with the “worried well”
is that despite reassurance from
tests actually undertaken that

prove to be “negative,” the impact
on the process of worrying is not
necessarily allayed.'®

4. Tools for Early Diagnosis

The latest major entry into the field
of “early identification” of indi-
viduals at risk of dementia is the
outcome of studies on a range of
cognitive tests that appear to be a
fairly good predictor of likely future
development of a cognitive impair-
ment/dementia condition that

can be administered by nonphysi-
cians and can be used for a variety
of purposes. The COGNIGRAM is
a simple computerized battery of
tests based on a card game. The
actual product is based on work
published among other places in
the Journal of Clinical and Experi-
mental Neuropsychology in 2012
in which the conclusion states that
“The aim of this study was to vali-
date the CogState Brief Battery,
which assesses psychomotor, atten-
tional, working memory, and vis-
ual learning functions, in healthy
older people and in patients with
mild cognitive impairment (MCI)
and Alzheimer’s disease (AD),
enrolled in the Australian Imaging,
Biomarkers and Lifestyle (AIBL)
study. These results suggest that
the CogState Brief Battery can be
used to screen for AD-related cog-
nitive changes.” There have been
other tests over the years that are
purportedly useful in determining
the cognitive status of individu-

als and defining those who have
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evidence of mild cognitive impair-
ment or are at risk. An example of
a previous test of this nature is the
CAMCOG which has been in exist-
ence and used in various studies
for many years.2° The presumed
advance of the COGNIGRAM is the
computerization, ease of adminis-
tration, and the studies supporting
its efficacy. The issue at present is
not whether one neuropsychologi-
cal battery of tests is more effica-
cious than other one, but whether
any of them should be used as a
screening for an otherwise appar-
ently health population as opposed
to a test used to confirm a clini-
cal diagnosis in someone showing
evidence of some cognitive aberra-
tions that require careful review,
assessment, and followup.

As is often the case in the health
care industry, there are always
investors who are interested in
health-care related products, espe-
cially those that have a huge poten-
tial audience of interested parties
and potential consumers. To this
effect, a study in the financial media
dealing with this initiative states
that “Cogstate bets big on its cogni-
tive test Cognigram” as reported in
the February 13, 2013, edition of
BioSpectrum, a biotech-directed
on-line publication. In this article
it states that “Cogstate is prepar-
ing for the imminent commercial
launch of its cognitive test to gen-
eral physicians in Canada, with its
partner Merck. The test, branded
as Cognigram, allows physicians to

identify subtle changes in cognitive
function and is being positioned

as a tool to help doctors to detect
the early stages of cognitive decline
associated with a neurodegenerative
disease.” “We are very pleased with
the progress that Merck is making
to roll out Cognigram in Canada and
expect to see the first revenues from
the launch during this financial
year. Merck has invested a signifi-
cant amount of time and resources
in preparing the product and its
team for launch and is very com-
mitted to the success of Cognigram.
Like us, they regard it is a major
opportunity”, there were the words
of one of the company’s spokespeo-
ple.? One of the issues reflected by
this enthusiasm by a respected ana-
lyst of the “business” of dementia is
the necessity of some effective regu-
latory basis for the potential innova-
tion in markers for future disease
that could lead to meaningful
research without causing another
level of problems for the individuals
who seek or agree to the testing.2?

5. What Is the Appropriate Medical
Advice?

When patients come to us ask-
ing about this test which can be
expected to be heavily marketed,
what is the advice that we should
give? There has already been a sub-
stantial effort to promote interest
and participation in “educational
sessions” sponsored by Merck for
doctors who not only see many
elderly individuals but especially
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not been deemed significant when
it comes to further investigations.
One might expect a virtual explo-
sion of imaging and blood screening
studies for those conditions which
in the past have been suggested as
indicators of potentially “reversible”
causes of dementia even though
that concept has been dispelled in
the academic literature—one con-
tinues to see “workups” for demen-
tia that include a wide array of
laboratory tests even in the face of
absence of any symptoms or signs
that there might be a reason to

those who might act as opinion
leaders. The goal would be to pro-
mote the utilization of such tests
especially among primary care phy-
sicians in lieu of the often impre-
cise and time consuming generally

THE POTENTIALLY NEGATIVE EFFECTS
BEYOND THE EMOTIONAL ARE RELATED TO
THE IMPACT ON SUCH ISSUES AS INSURANCE
ELIGIBILITY FOR WHAT WOULD LIKELY BE
CONSTRUED AS A “PREEXISTING CONDITION.

accepted office cognitive screen-
ing tests such as Folstein’'s MMSE
(mini-mental state examination)
and the MOCA (Montreal Cognitive
Assessment)?324 or the aforemen-
tioned CAMCOG.=°

The way the question of such
testing is approached can have a
huge impact on the physical and
emotional health of the individual
who completes the examination (for
which it is expected that there will
be a private fee as it is not expected
to be covered by the Canadian pro-
vincial, American Medicare, or pri-
vate health care insurance plans)
as well as family members and
the health care industry. One can
imagine the implications of a posi-
tive screening test in an otherwise
healthy person without subjective
or objective symptoms of cogni-
tive problems or ones that have

expect an abnormality in that par-
ticular laboratory domain. An arti-
cle published by Clarfield in 2003
entitled “The decreasing prevalence
of reversible dementias: an updated
meta-analysis” found that “Alz-
heimer’s disease was still the com-
monest cause of dementia (56.3%)
followed by a vascular aetiology
(20.3%). Conditions requiring neu-
roimaging made up only 2.2% of
cases. Potentially reversible causes
were seen in 9%, and only 0.6% of
dementia cases actually reversed
(0.29% partially, 0.31% fully)” and
concluded that “The reported pro-
portion of dementias that reverse
is much lower than previously
thought. While comorbidity should
always be treated for its own sake
with the added hope that cognitive
decline may at least be delayed, the
present findings have significant
clinical and economic implications
for the workup of dementia”.?
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If there were agents for which
the possibility of altering the
course of cognitive decline was
deemed through appropriate ani-

BEFORE WE COLLECTIVELY FALL INTO A
POTENTIAL “SINKHOLE" OF HEALTH CARE
RESOURCE UTILIZATION BECAUSE OF
PEOPLE WORRIED ABOUT THEIR COGNITIVE
FUTURE, WE HAVE TO CONSIDER THE
IMPLICATIONS CAREFULLY.

mal model or other studies, we
could anticipate that research pro-
tocols might be developed which
seek the participation of otherwise
healthy individuals or those with
subjective concerns about cogni-
tion or strong family histories.
Such individuals might be will-
ing to undergo the battery of tests
to determine their potential risk
prior to enrolling in what might
be a prolonged study with either
pharmacological agents or a com-
bination of pharmacological and
life-style modifications to deter-
mine potential long-term benefits.

6. Recommendations

In keeping with the ethical princi-
ple of nonmaleficence, one would
have to demonstrate a very posi-
tive countering ethical principle of
beneficence in order to justify the
wholesale introduction of screen-

ing tests or batteries of tests to
make an early diagnosis of a defin-
able clinical state affecting cogni-
tion which is likely to progress to a
dementia-like condition. The tests
in question include the new com-
puter-based neurocognitive tests
such as Cognigram or biological
markers or sophisticated imag-
ing procedures, all are appearing
at a rapid rate. In the absence of
known and verified interventions
that have been shown to change
the trajectory of the development
of the condition, the knowledge

of one’s increased risk might

have more negative (maleficent)
effects than positive (beneficent)
effects. The potentially nega-

tive effects beyond the emotional
are related to the impact on such
issues as insurance eligibility for
what would likely be construed

as a “preexisting” condition. This
unanticipated effect may not be
clearly expressed or understood by
those agreeing to such avenues of
testing and may reflect local health
care systems, insurance structures,
and the implications for employ-
ment, health care, and personal
decision making.”

At this point in the devel-
opment of approaches to avoid
whatever it is that results in the
development of cognitive impair-
ment/dementia, the focus on vas-
cular risk factor modification and
challenges to the brain seem to be
the most effective steps for which
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there are no obvious negative
impacts. If anything the steps that
are apparently “good for the brain”
seemed to be “good for the heart”.
In the face of this is the proviso
that physicians know that life-style
modification is one of the most
difficult things for individuals to
undertake. We all have experienced
the resistance to such steps in the
field of cardiovascular disease, even
when real risk or events have been
experienced. Will a “diagnosis” of
“possible” or “impending” demen-
tia improve adoption or adher-
ence to life style changes? Perhaps
yes or perhaps no more than a

high Framingham risk assessment
makes people change their diet and
begin exercising.

We should on the other hand
be alerted and be willing to modify
our approach if within the world
of dementia research modalities of
intervention are deemed of high
enough potential that individuals
might be willing to risk the poten-
tially negative impact of screen-
ing and determining their level of
risk for future cognitive decline or
dementia. If and when that comes
to pass, there may be a move to
review again the process of screen-
ing for the purposes of defining the
highest risk individuals for focused
interventions or well-designed
research protocols.

Doctors and those in the
world of public health, popula-
tion health, health promotion,
and advertising should be putting

their heads together to see what
can be done to invoke the risk of
cognitive decline and dementia as
a reason to embrace those positive
and beneficial life-style changes
that appear to be promising. That
should be possible within the cur-
rent understanding of evidence to
postpone or prevent what is con-
sidered by most as the most dev-
astating disease and one that has
enormous implications for indi-
viduals, their families, our society,
and the integrity of the current
and future health care system.

Before we collectively fall into
a potential “sinkhole” of health
care resource utilization because of
people worried about their cogni-
tive future, we have to consider the
implications carefully. At this time,
with little therapeutically to offer
other than basic and inexpensive
life-style modifications and mental
and social stimulation strategies,
we must demand proper controlled
studies to determine whether or
not “early identification” with sub-
sequent specific and beneficial
pharmacological interventions of
one sort or another will result in
some tangible and measurable ben-
efit, clinically, psycho-socially, and
economically.

This article was originally
published online at http://
www.hindawi.com/journals/
bmri/2013/976130/

BioMed Research International,
Volume 2013.

34 Journal of Current Clinical Care Volume 3, Issue 6, 2013



Identification of Potential or Preclinical Cognitive Impairment

References

10.

1.

12.

13.

M. Brown, "AUA Recommends against Routine Pros-
tate Cancer Screening: New Recommendations

More Closely Align With Those of AAFP, USPSTF:
AAFP’ 2013, http://www.aafp.org/online/en/home/
publications/news/news-now/health-of-the-
public/20130515auapsaguidance.ntml.

“1'in 3 seniors dies with dementia in U.S,, The Associ-
ated Press," 2013, http://www.cbc.ca/news/health/
story/2013/03/19/dementia-deaths.html.

"CTV News.ca Staff. Could the key to preventing the
onset of Alzheimer’s disease be in your feet?” 2013,
http://www.ctvnews.ca/health/1-in-7-alzheimer-s-
cases-could-be-prevented-with-more-exercise-study-
finds-1.1187266#ixzz20Sd6pmWF.

V. Hauch, Getting Physical Can Cut the Risk of Alzhei-
mer’s, Toronto Star, Ontario, Canada, 2013.

P.Belluck, Dementia Care Cost Is Projected to Double
by 2040, New York Times, New York, NY, USA, 2013.

M. Gordon, “The Cost of Dementia in the United
States, HealthPlexus.Net," 2013, http:.//www.health-
plexus.net/article/cost-dementia-united-states.

S. Gauthier, C. Patterson, M. Gordon, J. Soucy, F. Schu-
bert, and A. Leuzy, “Commentary on “Recommenda-
tions from the National Institute on Aging-Alzheimer’s
Association workgroups on diagnostic guidelines for
Alzheimer's disease!” A Canadian perspective,” Alzhei-
mer’s and Dementia, vol. 7, no. 3, pp. 330-332, 2011.
View at Publisher - View at Google Scholar - View at
Scopus

S. Gauthier, C. Patterson, H. Chertkow et al,,"On behalf
of the CCDTD4 participants. Recommendations of the
4th Canadian consensus conference on the diagnosis
and treatment of dementia (CCCDTD4), Canadian
Geriatric Journal, vol. 15, no. 4, pp. 120-126, 2012.
J.Tian, R. S. Bucks, J. Haworth, and G. Wilcock, “Neu-
ropsychological prediction of conversion to dementia
from questionable dementia: statistically significant
but not yet clinically useful,” Journal of Neurology
Neurosurgery and Psychiatry, vol. 74, no. 4, pp. 433—
438, 2003. View at Publisher - View at Google Scholar -
View at Scopus

C. Eckerstrom, E. Olsson, M. Bjerke et al., "A combi-
nation of neuropsychological, neuroimaging, and
cerebrospinal fluid markers predicts conversion from
mild cognitive impairment to dementia," Journal of
Alzheimer’s Disease, 2013.

J.A.Sonnen, K. S. Montine, J. F. Quinn, J. A. Kaye, J. C.
Breitner, and T. J. Montine, “Biomarkers for cognitive
impairment and dementia in elderly people, The Lan-
cet Neurology, vol. 7, no. 8, pp. 704-714, 2008. View at
Publisher - View at Google Scholar - View at Scopus

D. Zhang and D. Shen, "Predicting future clinical
changes of MCl patients using longitudinal and
multimodal biomarkers,"PLoS ONE, vol. 7, no. 3, Article
ID 33182, 2012. View at Publisher - View at Google
Scholar - View at Scopus

L. Velayudhan, P. Proitsi, E. Westman et al., “Entorhinal
cortex thickness predicts cognitive decline in Alzhei-

20.

21.

22.

23.

24.
25.

mer's disease," Journal of Alzheimer’s Disease, vol. 33,
no. 3, pp. 755-766, 2013. View at Publisher - View at
Google Scholar

P. B. Gorelick, A. Scuteri, S. E. Black, et al.,,“Vascular
contributions to cognitive impairment and dementia:
a statement for health care professionals from the
American Heart Association/American Stroke Associa-
tion," Stroke, vol. 42, no. 9, pp. 2672-2713,2011. View
at Publisher - View at Google Scholar

M. J. Valenzuela, F. E. Matthews, C. Brayne et al., "Mul-
tiple biological pathways link cognitive lifestyle to
protection from dementia, Biological Psychiatry, vol.
71,n0.9, pp. 783-791, 2012. View at Publisher - View
at Google Scholar - View at Scopus

S. M. Landau, S. M. Marks, E. C. Mormino et al., “Asso-
ciation of lifetime cognitive engagement and low
B-amyloid deposition,” Archives of Neurology, vol. 69,
no. 5, pp. 623-629, 2012. View at Publisher - View at
Google Scholar

A. Deslandes, “The biological clock keeps ticking, but
exercise may turn it back,” Arquivos de Neuro-Psiquia-
tria, vol. 71, no. 2, pp. 113-118, 2013. View at Publisher
-View at Google Scholar

A. Rolfe and C. Burton, “Reassurance after diagnos-

tic testing with a low pretest probability of serious
disease: systematic review and meta-analysis,’ JAMA
Internal Medicine, vol. 173, no. 6, pp. 416-417, 2013.
View at Publisher - View at Google Scholar

Y. Y. Lim, K. A. Ellis, K. Harrington et al,, "Use of the Cog-
state Brief Battery in the assessment of Alzheimer’s
disease related cognitive impairment in the Australian
Imaging, Biomarkers and Lifestyle (AIBL) study," Jour-
nal of Clinical and Experimental Neuropsychology, vol.
34, no. 4, pp. 345-358, 2012. View at Publisher - View
at Google Scholar

F. A. Huppert, C. Brayne, C. Gill, E. S. Paykel, and L.
Beardsall, "CAMCOG—a concise neuropsychological
test to assist dementia diagnosis: socio-demographic
determinants in an elderly population sample,’Brit-
ish Journal of Clinical Psychology, vol. 34, no. 4, pp.
529-541, 1995. View at Scopus

"Cogstate bets big on its cognitive test Cognigram.
BioSpectrum,’ 2013, http://www.biospectrumasia.
com/biospectrum/company-results/174865/cog-
state-seeks-growth-clinical-trial.

K. N. Nicholas and R. Katz, “Regulatory innovation

and drug development for early-stage Alzheimer’s
disease, The New England Journal of Medicine, vol.
368, pp. 1169-1171, 2013. View at Publisher - View at
Google Scholar

"MMSE," http.//www.dhs.state.or.us/spd/tools/cm/
aps/assessment/mini_mental.pdf.

"MOCA, http://www.mocatest.org/.

A. M. Clarfield, “The decreasing prevalence of revers-
ible dementias: an updated meta-analysis," Archives
of Internal Medicine, vol. 163, no. 18, pp. 2219-2229,
2003. View at Publisher - View at Google Scholar

35 Journal of Current Clinical Care Volume 3, Issue 6, 2013



