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Mild cognitive impairment (MCI) was proposed as a
nosological entity referring to elderly people with mild
cognitive deficit but no dementia. MCI is a heterogeneous
clinical entity with multiple sources of heterogeneity. The
concept of MCI was reviewed and a diagnostic procedure
with three different stages was proposed by the European
Consortium on Alzheimer’s Disease Working Group on
MCI. Firstly, MCI should correspond to cognitive
complaints coming from the patients or their families; the
reporting of a relative decline in cognitive functioning
during the past year by a patient or informant; cognitive
disorders as evidenced by clinical evaluation; absence of
major repercussions on daily life; and absence of
dementia. These criteria, similar to those defined during an
international workshop in Stockholm, make it possible to
identify an MCI syndrome, which is the first stage of the
diagnostic procedure. Secondly, subtypes of MCI had to be
recognised. Finally, the aetiopathogenic subtype could be
identified. Identifying patients at a high risk for progression
to dementia and establishing more specific and adapted
therapeutic strategies at an early stage, together with more
structured overall management, is made possible by the
diagnostic procedure proposed.
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T
he concept of mild cognitive impairment
(MCI), developed by Petersen et al1 at the
end of the 1990s, covers the discipline of

cognitive ageing. Numerous attempts have been
made in recent decades to classify the boundaries
between normal and pathological ageing.2 A
common denominator may be isolated for all
the different definitions that fall within the
context of the cognitive evaluation of physiolo-
gical or normal ageing. Cognitive disorders,
whether about the memory domain or, more
broadly, about other cognitive functions, are
perceived to be related to or associated with
ageing. The potential causal disorders, whether
or not they correspond to dementia in nature, are
dismissed. The concept of MCI was proposed to
fill the gap between normal and dementia-type

pathological ageing.1 2 The concept of MCI
assumes that a cognitive continuum exists
between normality and Alzheimer’s disease, the
main cause of dementia. The criteria for MCI, as
defined by Petersen et al in 1997, include the
following: (1) memory problems, (2) objective
memory disorder, (3) absence of other cognitive
disorders or repercussions on daily life, (4)
normal general cognitive function and (5)
absence of dementia. In 1997, the emphasis
was on the compulsory presence of memory
problems and memory disorder. In 1999 these
criteria were clarified, with MCI defined solely in
clinical terms.3 The absence of impaired cognitive
function in a domain other than memory is also
required. The tests are not specified. Memory
tests claim 1.5 standard deviation (SD) below
normative values. It is important to emphasise
that the 1.5 SD proposed was for a group of
people considered to be a whole. The 1.5 SD limit
was strictly not to be applied on an individual
basis. MCI corresponds to stage 0.5 on the
Clinical Dementia Rating Scale.4 The concept of
MCI made it possible to define a group of
patients at a high risk of developing dementia,
particularly Alzheimer-type dementia. The defi-
nition by Petersen, however, has been criticised
for being tautological. When the concept of MCI
is restricted to only memory disorder, defined on
the basis of tests generally used for the early
diagnosis of Alzheimer’s disease, it leads to the
identification of people at a high risk of progres-
sion to Alzheimer’s disease. The diverse presen-
tations of a patient’s symptoms encountered in a
clinical context led Petersen et al3 to propose an
extension of the concept. Petersen5 then repeated
the detailed breakdown in MCI. This syndrome-
type classification, based on the clinical evalua-
tion, is associated with different categories of
progression. The neuropsychological profile
allows three subtypes of MCI to be distinguished:
(1) amnestic MCI, which is said to progress
preferentially to Alzheimer’s disease; (2) MCI
characterised by a slight impairment of multiple
cognitive domains (‘‘multiple-domain slightly
impaired’’), which may progress to Alzheimer’s
disease and also to vascular dementia, or may
even represent a cognitive ageing process
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qualified as normal; and (3) MCI corresponding to isolated
impairment of a cognitive domain other than of memory
(‘‘single-domain non-memory MCI’’), which may progress to
non-Alzheimer-type dementia. Although a high proportion of
people fulfilling MCI criteria progress to Alzheimer-type
dementia, other types of progression, such as mixed
dementia, vascular dementia, Lewy body dementia and focal
atrophy, are possible. Moreover, the strict application of the
initial definition of MCI was soon shown to be heterogeneous
and unstable in terms of progression.6 The heterogeneity
aspect includes the clinical presentation, progressive profile
and aetiological factors, such as type of degenerative lesions,
vascular factors, psychiatric disorders and non-neurological
concomitant diseases. Additionally, the diagnosis of MCI
should be made by a specific neuropsychological evaluation,
which may be consolidated by paraclinical investigations,
laboratory tests and brain imaging.7 The identification of a
group of people at risk of developing dementia, and
Alzheimer’s disease in particular, is of major economic
importance, particularly if preventive strategies or therapeu-
tic action are to be developed. This challenge explains the
popularity of the concept of MCI and its wide application in
the epidemiological, clinical, paraclinical and therapeutic
domains.

BODY OF EVIDENCE
The prevalence of MCI and its subtypes varies greatly from
one study to another, ranging from 3% to around 17% of
elderly people (. 65 years).8 These data largely depend on the
diagnostic criteria used and on the type of cohort studied
(longitudinal follow-up of cohorts or memory clinic cohorts).
Early studies included amnestic MCI, whereas the more
recent studies refer to the wider concept of MCI.
Epidemiological studies suggest that the progression of MCI
is heterogeneous, and may be reversible, stable or progress to
dementia.8–12 Dementia thus usually corresponds to the
Alzheimer type.13–15 Studies also maintain the heterogeneity
of the associated factors. Cerebrovascular factors or psychia-
tric disorders in particular are commonly observed.

The criteria corresponding to memory problems and
absence of repercussions on daily life may be too restrictive,
resulting in the underestimation of the prevalence of MCI.16

Lastly, a low positive predictive value of the subtypes of MCI
has been recently reported, suggesting that the subtype
classification of MCI is of limited clinical relevance.17 The
diagnosis of MCI and its subtypes, however, was based on
psychometric definitions and not in combination with
clinical judgement.

Neuropsychological aspects of the classification of MCI are
currently the most poorly defined. Objective cognitive
impairment must be diagnosed on the basis of evidence,
but no limits have been proposed or should be strictly applied
on an individual basis. The diagnosis is made by the doctor.
Evaluation by a neuropsychological expert may complete the
clinical procedure. Emphasis has recently been placed on the
importance of both the doctor’s role and clinical judgement.5

The choice of evaluation method varies greatly from one
study to another, depending on the type of population
analysed (patients originating from specialist consultations
or cohorts) and also on the objectives of the study. ‘‘All-
purpose’’ consensus-based or reference batteries currently do
not exist. Measures that were used previously, although
imperfect, are those with which neuropsychologists and
physicians are more familiar, and the ones most commonly
used. The absence of a cut-off gives rise to a possible overlap
between the scores obtained by the so-called normal people
and those obtained by people with MCI. Longitudinal follow-
up of cognitive performance may be more effective and may
sometimes prove vital in defining the cognitive status of a

person. Some people will regain normal cognitive function,
some will remain stable and some will undergo a more or less
rapid progression of symptoms (fast and slow decliners).
The following predictive criteria have been isolated: age
. 77 years, initial Mini Mental State Examination (MMS)
, 28, increased impairment of free recall, gradual decline in
improvement by indexing, poor performance on the clock
test, decline in mental flexibility and sensitivity to inter-
ference, and presence of the apolipoprotein E, e4 allele.5 18

The predictive importance of memory decline seen during
tests repeated over 2 years, rather than an isolated measure-
ment, has been emphasised.19 The recently described concept
of both cognitive and functional decline may be vital in
identifying people with MCI at high risk of progression to
dementia.20

The concept of MCI was described relatively recently and
neuropathological data are still limited. The information
provided by cohort studies such as the Religious Order Study
will perhaps be the most important findings over the next
few years.21 In this study, postmortem examination is
systematically carried out, irrespective of cognitive status or
cause of death. Neuropathological findings are correlated
with results of periodic cognitive evaluation. The clinical and
neuropathological criteria distinguishing normal elderly
people from those with Alzheimer’s disease are, however,
still debated. Where should the limit be in terms of neuro-
pathology: should it be qualitative or purely quantitative?22

Most neuropathological data support the concept of a
continuum between normal ageing and dementia. MCI may
represent a transitional neuropathological condition.
Degenerative lesions are also observed in so-called normal
people. Moreover, despite the limited number of published
cases, aetiological heterogeneity with respect to vascular
lesions and other neurodegenerative disease is apparent.23

Biomarkers are the most widely studied indicators of the
existence of specific lesions found in Alzheimer’s disease. The
essential component of senile plaque is the b amyloid protein
and that of neurofibrillary degeneration is hyperphosphory-
lated t protein. Numerous studies have been carried out on
these pathological proteins, which are potential markers
owing to their relationship with the characteristic lesions.
Identification of potential biomarkers was focused primarily
on analysis of CSF, access to which is limited in standard
medical practice with patients with MCI. Nevertheless, three
markers (total t protein, hyperphosphorylated t protein and
amyloid b42 protein) make it possible to distinguish, with
adequate sensitivity, patients with incipient Alzheimer’s
disease or symptomatic Alzheimer’s disease in the initial
stages from patients undergoing normal ageing or those with
depression or Parkinson’s disease. Specificity is much lower
with regard to other degenerative forms of dementia, such as
Lewy body dementia or frontotemporal dementia.24

Moreover, the combination of variables, including genetic
data (eg, apolipoprotein E), could accurately predict
Alzheimer’s disease in people with MCI better than each of
the variables individually.25

Although morphological brain imaging is part of the
systematic diagnostic procedure for dementia, it is not
currently essential for MCI. The diagnostic criteria for MCI
are based solely on clinical evaluation. The difficulties in
defining the limits of this concept and the need to
characterise its different subtypes may necessitate the wider
use of imaging in the future.

Brain imaging essentially makes it possible to identify the
early stages of Alzheimer’s disease, characterising one of the
aetiopathogenic subgroups of MCI. This stage of progres-
sion is diagnosed by the different localisation of abnormal-
ities in morphological and functional imaging. Different
regions may be selected as targets. The entorhinal and
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hippocampo-amygdala regions are of greater interest in
volumetric analysis, whereas the temporoparietal cortical
and posterior cingulate regions are more important in
functional imaging.25–30 This separation of the morphological
and metabolic effects of the lesions may be explained by the
existence of compensatory mechanisms that are particularly
active in the hippocampus. These compensate for loss of
neurones and maintain relative metabolism in this region.
The early changes observed in the posterior association cortex
are related to a deafferentation mechanism.31 Moreover,
positron emission tomography may, in the future, prove to be
the most effective tool in detecting microglial activation,
regional deposition of b amyloid protein and neurofibrillary
tangles.32 33

DISCUSSION
The European Consortium on Alzheimer’s Disease Working
Group on MCI has recently proposed a novel diagnostic
procedure with different stages. Application of the clinical
criteria for diagnosis of MCI, as proposed by Petersen et al,
varied considerably from one study to another.20 This
heterogeneity is related to the actual interpretation of the
concept and also to the extensive variations in the methods
used. The different studies, nevertheless, made it possible to
underline the limitations of the current criteria, which do not
allow homogeneous populations to be defined, both in terms
of subtypes of MCI and their mode of progression. The
diagnostic accuracy of MCI criteria used in drug trials was
low to moderate.34 It is none the less essential, above all, to be
able to identify patients at a high risk for progression to
dementia.5 20 A critical review was recently conducted in
Stockholm and then in Montreal, to define a new consensus
on MCI.20 35 A modification of Petersen’s criteria was
proposed during the conference in Montreal. The European
Consortium on Alzheimer’s Disease Working Group on MCI
presented the elements for review; MCI may henceforth
correspond to the criteria listed in box 1.

These criteria underline the importance of the clinical
evaluation, which combines neuropsychological evaluation
and family interview to detect mild cognitive impairment at
the earliest possible stage, but above all to identify a decline
in cognitive function. The diagnosis is therefore based
primarily on the clinical impression and no longer focuses
on the memory domain. The cognitive complaint itself has an
important role, both in quantitative and qualitative terms. Its
prognostic value is, moreover, regularly emphasised.
Furthermore, cognitive disorders may have repercussions on
complex day-to-day activities. Although the concept of slight
repercussions is now recognised, the working group acknowl-
edges the absence of adequate tools for its evaluation.
Questionnaires evaluating function in the course of the past
year or a battery of cognitive tests repeated at 6-month
intervals may be necessary to evidence this decline.

The new criteria make it possible to identify the MCI
syndrome in a manner suited to standard medical practice.
The following two points may then be reviewed: (1) Which
MCI syndrome subtype is involved? (2) Is the underlying
aetiopathogenic subtype identifiable?

The syndrome subtype may be recognised as early as the
initial evaluation. This may include amnestic MCI, charac-
terised by predominant impairment of the memory domain;
or non-amnestic MCI, characterised by slight impairment of
multiple cognitive domains (multiple-domain MCI); or may
correspond to predominant impairment of a cognitive
domain other than of memory (single-domain MCI). The
following diagnostic criteria were recently proposed for the
identification of pre-Alzheimer’s disease (or prodromal
Alzheimer’s disease) amnestic MCI: (1) criteria for MCI;
(2) evidence of objective memory disorder based on a

memory test showing the specificity of amnestic syndrome
in Alzheimer’s disease—namely, hippocampal amnestic
syndrome characterised by a drop in free recall.36 None of
the tests, however, are obligatory; likewise, the concept of a
cut-off has been dismissed.35 The diagnosis should not be
made only based on restrictive psychometric definitions but
in combination with clinical judgement. The psychological
and behavioural symptoms should also be taken into account
and should not systematically be the exclusion criteria for the
diagnosis. Patients may have depressive symptoms related to
cognitive impairment or to the underlying process.

The aetiopathogenic approach follows the syndrome stage.
A simple classification, corresponding to the subtypes usually
encountered during consultations, may be proposed: neuro-
degenerative disease (pre-Alzheimer’s disease MCI, Lewy
body dementia or, more rarely, frontotemporal dementia and
focal atrophy); cognitive disorders corresponding to vascular
lesions (vascular pre-dementia MCI, mixed dementia); and
dysphoric or dysthymic disorders (anxious or depressive
syndrome). Issues such as giving multiple medicinal pro-
ducts, particularly if this includes psychotropic agents or
medicinal products with an anticholinergic effect, or multiple
disorders in particular must be taken into consideration in
the aetiological process.37

UNRESOLVED ISSUES
Functional and morphological imaging methods, such as
biological markers, may, in the future, make it possible to
clarify the different aetiopathogenic factors. These are
currently most effective for ‘‘prodromal Alzheimer’s disease’’
MCI.

CONCLUSION
The European Consortium on Alzheimer’s Disease MCI group
explicitly identifies three separate stages of the diagnostic
procedure, and emphasises that different clinicians partici-
pate at each stage (fig 1). Firstly, the MCI criteria and
procedure will make it possible to identify patients at a high
risk for progression to dementia. Secondly, because even with
these new MCI criteria there will be a heterogeneous
condition, additional tests (such as CSF and neuroimaging)
are needed to determine the underlying cause. Future
projects, whether corresponding to clinical or therapeutic
research, will be able to use more homogeneous populations
as a basis and establish more specific and adapted therapeu-
tic strategies at an early stage, if needed, along with more

Box 1: Criteria for identification of mild
cognitive impairment (MCI), given by the MCI
Working Group of the European Consortium on
Alzheimer’s Disease, Brescia Meeting, Italy,
June 2005

N Cognitive complaints coming from the patients or their
families

N The reporting of a decline in cognitive functioning
relative to previous abilities during the past year by the
patient or informant

N Cognitive disorders as evidenced by clinical evaluation
(impairment in memory or in another cognitive
domain)

N Absence of major repercussions on daily life (the
patient may, however, report difficulties concerning
complex day-to-day activities)

N Absence of dementia
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structured overall management. Although the main objective
is the early diagnosis of Alzheimer’s disease, the other
aetiopathogenic subtypes of MCI must not be neglected.
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Diagnosis at the tip of the tongue

A
21 year old woman presented with three episodes of
transient loss of consciousness and generalised clonic
limb jerking. Post-ictal neurological examination was

normal, but there was a tongue bite with laceration on the
lateral side, highly suggestive for epilepsy. Magnetic reso-
nance imaging of the brain (performed in the diagnostic
investigation for seizures) also demonstrated the classical
lateral tongue bite.

Transient loss of consciousness accompanied by limb jerking
can occur both in generalised epileptic seizures and in syncope.1

Urinary incontinence is not a helpful distinguishing feature, as
this occurs in 17% of generalised seizures and in 26% of
syncopal events.2 3 The presence of tongue bite strongly suggests
epilepsy (occurs in up to 41% of generalised tonic clonic
seizures), although it may occasionally occur in syncope
(2–6%).Thesite of the laceration should be noted,as it is typically
lateral in epilepsy, but at the tip of the tongue in syncope.3
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Figure 1 Magnetic resonance imaging of the brain of a 21 year old
woman (performed in the diagnostic investigations for seizures). This T2
weighted axial image shows the classical lateral tongue bite.

718 Portet, Ousset, Visser, et al

www.jnnp.com


