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I nstant stardom comes easier in the YouTube generation.
Ditching the old media format, the new rules are such
that anyone can bring anything to an immediate audi-
ence of millions. So much so that even neurological dis-
orders can walk across the URL stage to get under the

spotlight.
The folk and blues singer Tom Rush brought age associat-

ed-memory loss front and center when he harmonized about
the pitfalls of adding age and losing memory in “The
Remember Song:”

Lookin’ for my wallet and my car keys/Well, they can’t have
gone too far.

Just as soon as I find my glasses/I’m sure I’ll see just where they
are.

I’m supposed to meet someone for lunch today/but can’t remem-
ber where.

“I've been waiting 45 years to be an overnight sensation,
and it’s finally happened!” the 66-year-old singer/songwriter
opined on his web site about the playful video that has received
more than 3.4 million views. It’s an interesting clip because we
laugh about these middle age pauses and “senior moments,”
but at some point they become no joke. The somewhat recent
designation of mild cognitive impairment, or MCI, has helped
bring these memory lapse issues to the forefront. Many view
MCI as a risk state for dementia. The essential question for cli-
nicians is whether the presentation signifies early AD and how
much we, and our patients, need to concern ourselves with
these memory lapses.

By Gary W. Small, MD

Some patients with memory complaints warrant
a diagnosis of MCI and may progress to
Alzheimer’s disease, while others won’t.

Here’s how to better visualize the boundaries.

Mild Cognitive Impairment:
Where Does it Fit In?



Part of the confusion and controversy surrounding MCI
arises from how we define it and interpret its prognosis and
treatment. A patient at one neurologist could be diagnosed
with MCI and offered suggestions of diet and lifestyle changes
and considered for medical therapy while the same patient
might be told by another neurologist to merely “keep an eye on
it” and sent on his or her way. I often find it helpful to concep-
tualize MCI as a transitional state between normal aging and
dementia. Thus, a continuum of brain aging can be thought of
in three categories defined according to degree of cognitive
change:

Age-associated memory impairment. This condition
results from the normal aging process, is widespread in older
individuals, and is generally not a cause for concern. It was

defined in the 1980s as person who is aware
that he or she is experiencing memory change.
And, if you gave that person standardized
memory assessments, they would score lower
by a standard deviation on one of them com-
pared to a young adult norm. An estimated 40
percent of the 65 and older population have
this condition, and as people continue to age,
nearly all of them become aware of age-related
memory changes. 

Mild Cognitive Impairment. MCI is a
more severe form of cognitive loss and is often
defined as a delayed recall problem. For
instance, if you taught an MCI patient 10
words, they would only be able to remember
about three of them when prompted to recall
them later. The annual estimated incidence of
dementia in such amnestic MCI cases is about
10 to 15 percent and the estimated prevalence
ranges from about five to 15 percent in the 65
and older population. By definition, patients
with MCI do not have significant impair-
ments in activities of daily living so they can
live independently despite their cognitive
impairments.

Dementia. With dementia, we see impair-
ment of memory and at least one other cogni-
tive domain, and these declines impair every-
day functioning. The prevalence rates are in
the five to 10 percent range in the 65 and
older age group. There are roughly five million
dementia patients in the US.

Along the continuum of age-related cogni-
tive decline, MCI is stationed between normal
aging and a devastating disorder, and we often
are uncertain how rapidly it will progress.

Depending on the clinical features presented, we can see cases
of MCI advance to AD, vascular dementia or other types of
dementia. Neurologists often face the difficult clinical chal-
lenge of trying to determine when people should begin worry-
ing about age-related memory complaints as a harbinger of
dementia. 

Though the transition states among these three stages of
age-related cognitive decline are less than clear, MCI does
appear to be a useful construct (Figure 1). Consensus is emerg-
ing that amnestic MCI is usually prodromal AD. But while
many of these patients go on to develop AD, recent research
has focused on the clinical features of MCI that might predict
what form of dementia will develop. Amnestic MCI, where
there’s a delayed recall problem and other cognitive domains
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Figure 1. Progression to AD in MCI Patients vs. Controls

Figure 2: Increased Brain Activity on fMRI 
During Memory Tasks



are not affected, would be the most likely to
progress to AD, while MCI that affects multi-
ple cognitive domains could lead to AD, vas-
cular dementia, or remain stable for many
years. A single non-memory domain form of
MCI could lead to frontotemporal dementia,
Lewy body dementia, primary progressive
aphasia, Parkinson’s disease or AD.

There is a growing number of studies on
the prognosis of MCI patients. One that fol-
lowed participants for three years found that
29 percent converted to dementia, and the
conversion rate was two-fold greater if the
subject had amnestic MCI than other sub-
types. Conversion to dementia was associated
with low serum folate and atrial fibrillation.

Busse conducted a six-year follow up study
and found that a certain subtype of MCI
known as modified MCI had the highest rela-
tive predictive power, and non-amnestic, mul-
tiple-domain MCI was more likely to progress
to non-AD. In another study by Yaffe in a
three-year follow up, 76 percent had prior
amnestic MCI among the subjects progressing
to AD. Among subjects converting to vascular
dementia, 50 percent had prior amnestic
MCI. In this study, amnestic MCI is less spe-
cific as a predictor. All subjects progressing to
fronto-temporal dementia had prior single
nonmemory domain MCI. 

A final study found that 22 percent of
patients converted to dementia at three years
and depression increased the risk of progres-
sion, which is not surprising as others studies
have had similar findings. These studies bring
up an interesting point, since one issue that
neurologists must keep in mind is the role that
depression plays in MCI.

Other predictors of progressive decline
include: 

• FDG-PET patterns consistent with AD and elevated CSF
phospho-tau.

• Age, white matter disease, instrumental ADL impairment.
• Vascular risk factors. 
• Deficits in episodic and visual memory.

Neuroimaging
There can be some uncertainty when trying to determine the
role of neuroimaging in MCI. We tend to reserve neuroimag-
ing for cases of dementia, but we’re gradually incorporating the

available techniques in milder conditions. The AAN recom-
mends obtaining a structural MRI or CT scan to look for
space-occupying lesions for any potentially treatable dementia
when conducting a work-up. It can be helpful in differentiat-
ing the types of decline and possibly help predict the course of
the disease.

Imaging tools, particularly FDG-PET, have been used as
biological markers in cholinesterase inhibitor trials in AD,
meaning that a baseline is taken and a follow-up scan with a
patient taking a drug or placebo. What we generally find with
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Figure 3. Conversion to AD by APOE Status

Figure 4. Results of the 36-Month 
ADCS MCI Conversion Trial



cholinesterase inhibitors is that glucose
metabolism, which reflects synaptic
activity, is either maintained or
improved in the areas of the brain affect-
ed.

Several anti-Alzheimer’s medications
have been tested in MCI patients,
notably metrifonate (before FDA with-
draw), rivastigmine and donepezil.
Twenty-six weeks of treatment on
rivastigmine in 27 patients showed a 33
percent increase in hippocampal metab-
olism (P<0.05), while 24 weeks of treat-
ment in 28 patients on donepezil
showed that the mean glucose metabo-
lism was stable in the drug group and
declined 10 percent in the placebo group (P=0.014).

Another imaging method that may have utility in following
subject with age-associated memory impairment in treatment
trials involves the use fMRI as a “cognitive stress test” analo-
gous to an EKG cardiac treadmill stress test. The patient is
given an unrelated word pair task, such as “frying pan” and
“baseball,” and after a delay the patient is given the first word
later and asked to recall the latter. Functional MRI measures
during performance of this memory task may uncover subtle
brain dysfunction not observed during in-office mental status
testing. In addition, combining neuroimaging and APOE-4
measures of genetic risk can identify abnormalities that may
predict future cognitive decline (Figure 2).

In the figure, we see that the dorsal lateral prefrontal cortex,
lateral temporal and parietal regions are activated during this
memory task. The figure shows the same areas were affected in
subjects with mild memory complaints regardless of the
APOE-4 genetic risk status., but you can see the brains of sub-
jects with the genetic risk for AD demonstrate increase activi-
ty compared with those who are not at risk. In fact, the harder
their brains worked, the worse their memory was a few years
later. From this finding we posited a compensatory hypothesis,
i.e., when there’s a problem in the brain, our neurons will nat-
urally try to compensate. These kinds of imaging strategies
may uncover such subtle changes in neural circuitry not evi-
dent from more conventional neuropsychological testing. In
patients with MCI who then progress to AD, this compensa-
tory mechanism appears to break down.

A non-clinical but no less essential aspect of neuroimaging
is the insurance billing requirements. CMS will pay for PET
scans for the purpose of differentiating AD from frontotempo-
ral dementia, according to the following criteria:

• At least six months of documented cognitive decline.
• Dementia meeting criteria for both AD and FTD.

• Comprehensive clinical evaluation.
• Patient has been evaluated by a physician experienced in

dementia.
• Brain SPECT has not been obtained for the same indica-

tion.
• Documented evaluation (e.g., MMSE, CT or MRI,

screening lab tests, medications, etc).

When and How to Treat MCI
One of the difficulties in deciding when and how to intervene
with medical therapy in MCI patients is that the findings from
studies on cholinesterase inhibitors are inconsistent in regards
to methodological issues such as sample selection and placebo
decline rate, duration of study and choice of outcome measure.
Many of the studies were powered so that conversion from
MCI to dementia was the main outcome measure, while a bet-
ter measure might have been a change in neuropsychological
testing.

An example of an MCI controlled treatment trial is the 36-
month ADCS MCI Trial (Figure 4). Petersen and assoicates
studied patients with MCI, who were treated with either the
cholinesterase inhibitor donepezil, vitamin E and placebo. In
this study, the investigators found that the conversion rate to
dementia was 16 percent per year, and that 98 percent of those
patients developed AD. The rate of conversion was significant-
ly higher in APOE-4 carriers. The study found that donepezil
delayed progression to AD compared with placebo after one
year of treatment, but no difference between drug and placebo
was observed after three years of treatment. Prescribing
cholinesterase inhibitors for patients with MCI would be con-
sidered off-label use in current practice.

Healthy Aging
As patients age, it’s important they take care of their brains as
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well as their bodies. We have some evidence of the “use it or
lose it” theory—a person with a college degree will have better
odds of retaining cognitive ability long-term than one who did
not. Studies show that people who spend more time in leisure
activities involving mental tasks decrease their risk of AD. Any
kind of mentally challenging activity might be protective, be it
crosswords, chess, Sudoku, jigsaw puzzles or even learning a
new language or reading novels. Randomized, controlled trials
of specific cognitive training methods have demonstrated sub-
jective and objective benefits.

Physical exercise. This has been found in a number of
studies to protect the brain. For example, physically active lab-
oratory animals have more hippocampal neurons than inactive
animals. Cardiovascular fitness is associated with increased
parietal, temporal, and frontal cortical volumes, and physically
active adults have a lower risk for AD than inactive ones. Also,
controlled study of cardiovascular conditioning has demon-
strated improved frontal lobe function.

Psychological Stress. People who are prone to psychological
stress have a higher rate of AD development. Laboratory mice
under chronic stress conditions have fewer hippocampal neu-
rons and greater memory impairment compared with controls.
Other research has found that exposure to the stress-hormone
cortisol impairs memory performance in human volunteers.
Chronic stress may also cause depression or anxiety associated
with impaired memory and concentration.

Healthy brain diet. A Mediterranean diet, including fish,
olive oil, and fresh fruits and vegetables may protect the brain,
though this conclusion has been reached by predominantly
observational studies and results are limited from controlled
trials. Moderate caloric intake to avoid illnesses associated with
obesity, antioxidants, dietary sources and vitamin supplements
are also recommended.

In the end, it’s easy to wonder what would happen if
patients everywhere took our lifestyle advice to protect the
brain. If we assume that there is indeed a causal relationship
between healthy lifestyle and brain health and everyone in the
US adopted just one healthy lifestyle (e.g., walking several
times each week, eating fish twice each week, etc.), then we
could expect a delay in dementia onset in many individuals
and an associated reduction in the anticipated prevavlence
within just a few years. 

Though lifestyle changes are difficult to achieve, a combina-
tion of physician recommendations and tax-based incentives
(and disincentives) have reduced cigarette smoking and, there-
by, cancer rates. Given the many uncertainties about what fate
has in store for MCI patients and the limited role medical ther-
apy can play, perhaps dietary and other lifestyle interventions
offer these patients best prospect for delaying or perhaps avoid-
ing progression to Alzheimer’s disease. PN

Adapted from a lecture given at the Sixth Annual Dementia
Congress, November 2007. Information on 2008 Congress will be
posted to www.dementiacongress.com later this year.
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