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T here is much misinformation about the nat-
ural history of people with subjective mem-
ory complaints (SMC) who do or do not

have objective evidence of cognitive decline. The
combination of the two, where insufficient to
meet criteria for dementia, is essentially mild cog-
nitive impairment or MCI (Table 1).1 From these
criteria it is evident that MCI is not a diagnosis
based on specific cognitive tests, neuroimaging
or neuropathology but is a descriptive syndrome
of convenience likely to represent many possible
underlying causes. Yet MCI is still important and
common, more common than dementia itself. For
example in a primary care sample of 3,327 indi-
viduals aged 75+ the prevalence of MCI was
15.4% to 25.2% depending on definition used.2

The main role of MCI has been its ability to pre-
dict later dementia as it has been assumed (per-
haps wrongly) that most with MCI are not func-
tionally impaired. Many authors have suggested
that MCI is an inescapable intermediate stage
between normal ageing and dementia.3 This is
because numerous short term studies have gener-
ated a view that the annual conversion rate
(ACR) averages 10 to 15%4 and logically if this
rate held true in a linear fashion then within 10
years of diagnosis all surviving MCI suffers would
have developed dementia (cumulative conver-
sion rate CCR = 100%). However, most very large
studies dispute this. In The Three Cities communi-
ty study, which followed 2882 individuals with
MCI for four years only, 6.6% progressed to
dementia.5 In a 10 year community study Ganguli
and colleagues found a low ACR of only 2.75%.6

Even in the multicentre memory clinic-based
Descripa study the CCR was only 29.7% after
three years.7 What might explain this discrepancy
in risk? It is most likely due to sampling effects.
Thus where individuals with definite memory

complaints (and other risk factors) seek help
from specialist centres there is indeed a typical
10% ACR, according to a recent meta-analysis
(95% CI 6.3% to 13.4%).8 However, if data are lim-
ited to the longest studies lasting at least 5 years
(including six long term clinical studies in hospi-
tal settings and nine community studies), the
mean ACR to dementia is 4.2% (95% CI 3.9% to
4.6%) and the CCR 31.4%. Risk is appreciably
lower outside of hospital settings and for those
not spontaneously reporting SMC. Remarkably,
the ACR also diminishes according to the length
of follow-up suggesting a bias in shorter studies
from recruitment of individuals at highest risk.9

For the clinician the take home message is that
MCI has low sensitivity but high specificity which
means a modest positive predictive value for pre-
dicting dementia especially when the prevalence
is low but conversely high negative predictive
value. For example, in the large and clinically rep-
resentative Cache County study, sensitivity (Se)
was 34% and specificity (Sp) 98% for prediction
of later decline (Table 2).10 In the previously men-
tioned meta-analysis of 41 studies, the predictive
power of MCI averaged 32.3% for those with Mayo
clinic defined MCI (that is MCI with SMC) and
24.1% for those with non-Mayo criteria.8 To
increase accuracy additional risk factors must be
measured. For example in several countries CSF
is routinely sampled and CSF phosphorylated
tau appears to be a promising biomarker. In a
new meta-analysis soon to be reported, p-tau
was able to separate MCI from healthy individu-
als with a Se of 79.6% and Sp of 83.9% (PPV
85.9%, NPV 76.9%).11 Of even more interest, p-tau
was reasonably successful in predicting progres-
sion to dementia in MCI (separating progressive
from stable MCI) with a Se of 81.1%, a Sp 65.3%, a
PPV 63.0% and a NPV of 83.0% and thus showing
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Table 1: Consensus Criteria for MCI from Portet et al 2006 

A. Moderate cognitive deficits, short of dementia

B. Self-reported and/or informant reported cognitive complaints

C. Impairment on objective / clinical cognitive tests

D. Preserved basic activities of daily living and minimal impairment in complex instrumental functions

Table 2. Predictive Accuracy of MCI from Cache County  

Cache County Results Dementia Non-Dementia Predictive Value

MCI 55 65 PPV 45.8%

Healthy Elderly 104 3042 NPV 96.7%

Se 34% Sp 97.9%
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reasonable value as a screening (or “rule-out”)
test. The predictive abilities of MCI alone vs P-
tau alone for predicting dementia are plotted
in Figure 1. Unfortunately no single risk factor
appears sufficient for wholly accurate predic-
tion and a complex panel (such as age + neu-
ropsychological status + function + ApoE +
MRI + CSF p-tau + vascular risk) may be
required akin to the predictors in cardiovascu-
lar settings. 

From the patient’s perspective the take
home message is that MCI is not an
inescapable condition that is always a pro-
drome of dementia. In the large AD Anti-
inflammatory Prevention Trial of 2528 individ-
uals who developed incident dementia over 3
years, only 63% had a prodromal phase of MCI
or a related condition.12 Non-degenerative,
potentially treatable causes of cognitive
decline are found in 10-30% of people with
MCI.13 Equally importantly, many people do
not deteriorate. Wolf and colleagues (1998)
demonstrated that over 3 years 20% of MCI suf-
ferers had recovered and an additional 60%
neither improved nor deteriorated.14 Later

Ganguli et al (2004) also found that, of those
with MCI at baseline, 55% no longer met crite-
ria for either MCI or dementia after 6 years of
follow-up,6 and similarly in the Three Cities
Study over four years 56.5% of those with MCI
remained stable and 37% actually improved.5

Finally, let’s address the question of
whether treatment alters the progression of
the condition. Most research has been con-
ducted on the acetylcholinesterase
inhibitors but new data is emerging on non-
pharmacological strategies. The first meta-
analysis of three published and five unpub-
lished trials (three on donepezil, two on
rivastigmine, and three on galantamine) did
not find significant differences compared
with placebo groups although analysis was
incomplete.15 Our own re-analysis of the four
largest studies involving 1701 individuals
(one donepezil, one rivastigmine, and two
galantamine) does indeed show a reduced
risk of progression in the short term (RR 0.81;
95% CI 0.71-0.93)  for those taking an acetyl-
cholinesterase inhibitor which is statistically
significant (Figure 2) but really requires fur-

ther confirmation from much longer trials
which are of course expensive to complete.

In conclusion, only recently has sufficient
data accrued to say with confidence that
MCI is not a uniform prodromal condition
but rather a collection of disorders united by
a propensity towards modest memory (and
to a lesser extent non-memory) cognitive dif-
ficulties. Surprisingly, most individuals with
MCI do not develop dementia within the first
10 years although a caveat is that no studies
have yet to  exceed that period. A substantial
minority remain stable for some years and a
significant proportion actually improve
which means we may need to moderate what
we tell individuals and families with MCI and
related conditions. l
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Figure 1. Bayesian Pre-Post Test Probabilities of Dementia; MCI Status vs P-tau Status.

Figure 2. Relative risk of Progression of MCI, Acetylcholinesterase inhibitors vs Placebo.

        




