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Personal view MCI or prodromal AD?

The concept of mild cognitive impairment (MCI) draws
attention to cognitive changes not severe enough to warrant
the diagnosis of dementia. As used today, it covers many
pathological disorders and characterises a diverse
population of patients who attend memory clinics. Our
concern is the underlying heterogeneity. We suggest that it
will soon be possible (if it is not already) to identify the
underlying pathological disorders before the affected
patients meet the criteria of dementia, thanks to specific
neuropsychological assessments, neuroimaging, and
biomarkers. In particular, patients with Alzheimer’s disease
(AD), the most important subgroup of patients with MCI, can
already be identified before appearance of the fully
developed clinical dementia syndrome. Accordingly, this
paper proposes diagnostic criteria for “prodromal AD”.
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Mild cognitive impairment (MCI) is a concept that was
introduced by Flicker and colleagues1 and the Mayo Clinic
group2,3 to fill the gap between cognitive changes associated
with normal ageing—successively called benign senescent
forgetfulness,4 age-associated memory impairment,5 ageing-
associated cognitive decline,6 and age-related cognitive
decline7—and those associated with dementia (vascular,
degenerative, etc). In this review we consider the advantages
and disadvantages of MCI, and offer an alternative view to
the usefulness of the concept.

Clinical relevance of the concept of MCI
The concept of MCI draws attention to cognitive
disturbances that occur before the clinical diagnosis of
dementia. The mild symptomatic phase of AD that precedes
the fully developed clinical syndrome of dementia has no
official clinical standing. For reasons not fully clarified, but
possibly related to regulatory issues, the clinical onset of AD
is only when patients meet the criteria for dementia—ie,
when they have lost autonomy.8 Therefore, MCI
characterises many patients at memory clinics and identifies
those who are at risk of developing dementia in the future.
Additionally, MCI indicates deviation from normal ageing.
Hence, MCI may be used in clinical research to assess risk
factors for subsequent development of dementia—such as
hypertension and traumatic brain injury.

Clinical limitations of MCI
Neuropsychological tests and test scores for the diagnosis of
MCI are not fully specified or generally agreed upon. As a
consequence, studies of MCI done by different research

groups have divergent results (for example, the number of
patients with MCI who develop frank dementia of the
Alzheimer’s type in follow-up studies).3,9,10

Our main concern, however, is with the concept of MCI
itself and its underlying heterogeneity. As used today, MCI is
a syndrome; to have full clinical usefulness, an aetiological
understanding must follow. As it is, under the label of MCI,
various pathological entities share clinical features but have
different causes. This aetiological heterogeneity limits the
value of MCI for at least three reasons. First, heterogeneity
prevents the definition of specific diagnostic criteria,
because the diagnostic criteria for MCI must remain
sufficiently broad to include disorders of different causes.
Second, heterogeneity prevents the development of specific
therapeutic approaches because of the large range of possible
underlying conditions. Finally, heterogeneity makes it
difficult to predict clinical progression for any patient with
MCI. In this review, we argue that MCI has full clinical
usefulness only when it communicates prognostic
information.

What is the disease behind the syndrome?
Although the concept of MCI may be useful in large-scale
epidemiological studies, it seems less beneficial when a
clinician is facing a patient. In such a situation, the main
question that the clinician must address is this: should we
label a syndrome or should we try to identify the disease
causing the syndrome? To establish, for example, that a
person with high body temperature has a fever is only a first
step toward the more important definition of the underlying
disease, such as tonsillitis or meningitis, which then and only
then has implications for prognosis and treatment. Indeed,
the approach we are proposing for MCI already prevails for
dementia: neurologists no longer diagnose a general
dementia, but rather try to identify the underlying disorder
causing the dementia (ie, AD, vascular dementia, etc) on the
basis of well defined criteria, because each disorder has a
specific prognosis and treatment (figure).
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The same approach should be applied to MCI. To isolate
and label a syndrome with multiple potential causes is
clinically irrelevant. Why not instead try to isolate the
specific causes of mild cognitive impairment? The argument
that early identification of such diseases is impossible no
longer seems convincing. When confronted with apathy or
behavioural disinhibition coupled with a progressive
disturbance in executive functions and a perfusion defect in
frontal areas on single-photon emission CT, neurologists
can already identify frontotemporal degeneration well before
the stage of clinical dementia.11 We can recognise primary
progressive aphasia12 on the basis of anomia with speech
apraxia and phonetic disintegration with limited atrophy of
the left perisylvian region well before dementia, which
generally occurs later. Diffuse Lewy-body disease is
associated with precocious hallucinations, cognitive
fluctuations, and extrapyramidal signs early in the course of
the illness, before the development of clinical dementia in
many patients.13 Furthermore, the cerebrovascular origin of
cognitive disorders may be recognised in their early stages by
the appropriate combination of clinical history, neurological
examination, and neuroimaging. Why should each of these
easily recognisable disorders be included, in their early
stages, under the single label of MCI, as is so common in
practice today?

Indeed, the argument we are proposing here—that MCI
should be subdivided, according to its specific underlying
disorders—has already been proposed elsewhere. The

concept of “prodromal Alzheimer’s
disease (AD)” was introduced in 2000
to refine the concept of MCI.14 In
2001, an international group of
experts suggested the subdivision of
MCI into three subcategories.15 In a
recently published book on MCI, the
subdivision of MCI by aetiology was
recommended.16

MCI of Alzheimer-type or
prodromal AD
By way of example, we comment on
one of the subtypes of MCI, the one
which leads to AD, because it is now
possible to identify AD before the

occurrence of the fully developed clinical dementia
syndrome,14 thanks to neuropsychology and newly
developed memory tests, neuroimaging, and biomarkers.17,18

Long before the onset of clinical dementia, AD is already
at work on the brain, following a rather predictable route.
Neuropathological changes are already present in mesial
temporal regions (hippocampal formations,
parahippocampal gyrus, and entorhinal cortex), areas
critical for long-term episodic memory. The presence of AD
in its earliest, predementia stages, may be detectable by use
of specific memory tests aimed at distinguishing the
characteristic pattern of memory disorders associated with
the disease. Deficits of free recall are common in many
disorders. Different mechanisms cause these deficits:
impaired registration, as in disorders of attention due to
depression, confusion or drugs; impaired consolidation and
storage, as in diseases associated with lesions of the
hippocampus and related structures, such as AD; and
impaired retrieval of stored information, as in executive
dysfunction. Therefore, before deciding that a patient has a
true amnestic syndrome (ie, putative AD), one needs to
establish that information has been registered and cannot be
retrieved, even with the use of facilitation techniques (cueing
or recognition). 

Thus, impaired free recall, when associated with a
limited effect of cueing on recall (ie, low total recall), many
intrusions and false positives on recognition tasks is highly
suggestive of AD (if effective encoding of information has
been previously controlled).19 This neuropsychological
profile of memory deficit, which can be called “amnestic
syndrome of the hippocampal type”, contrasts with that seen
in depression, where encoding deficits are predominant, and
with that seen in frontotemporal dementia, vascular
dementia, or even normal ageing, where impaired free recall
is greatly improved or normalised with cueing or
recognition.20–22 Interestingly, the same memory profile “of
the hippocampal type” has also been shown in early stages of
disease in patients with AD and a mini-mental state
examination score greater than 25 and in a prospective study
of elderly people who became demented within 5 years,19,23

probably because episodic memory is a constant, precocious,
and reliable neuropsychological marker of the disease in
relation to early involvement of mesial temporal structures.24

Dementia
threshold

MCI

Dementia AD VD FTD PPA DLB

Diseases that cause MCI. In most cases, the disease can be identified before the stage of clinical
dementia. VD=vascular dementia; FTD=frontotemporal dementia; PPA=primary progressive aphasia;
DLB=dementia with Lewy bodies.

Diagnostic criteria for “MCI of Alzheimer-type” or
“prodromal AD” 

Memory complaints by the patient or by the family

Progressive onset

Normal or mildly impaired complex activities of daily living 

Amnestic syndrome of the “hippocampal type” defined by:

very poor free recall despite adequate (and controlled) encoding;

decreased total recall because of insufficient effect of cueing or 
impaired recognition;

numerous intrusions

Persistence of memory changes at a subsequent assessment

Absence of the fully developed syndrome of dementia

Exclusion of other disorders that may cause MCI, with adequate tests,
including neuroimaging and biomarkers
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Indeed, most studies that have addressed the issue of
neuropsychological prediction of AD in MCI patients have
emphasised the diagnostic value of recall deficits.25,26 It
should therefore be possible to identify patients with
prodromal AD, even today, if one uses specific
neuropsychological tools to demonstrate an “amnestic
syndrome of the hippocampal type”. 

Conclusion
We have no doubt that, in the future, the diagnosis of the
predementia stage of AD will benefit from the combination of
neuropsychology and structural and functional
neuroimaging, focused on the hippocampal formations and
related structures,27–30 together with measurement of selected
biomarkers, such as CSF concentration of the 42 amino-acid
residue amyloid-β peptide, tau, and phosphorylated tau
protein.31,32 Such multimodal studies—involving clinical
evaluation, neuropsychological measurements, structural and
functional imaging, and biomarkers—are already starting to
provide useful clinical guides toward the refinement of the
concept of MCI, especially in regard to AD.17,18

We assert that MCI represents different subtypes of
clinical disorders, several of these are dementing disorders,
many of which can be identified at an early stage, and that,
therefore, the concept of MCI may actually interfere with

clinical progress. If, despite these arguments, a compelling
urge is felt to maintain the term MCI, we propose that it be
qualified as “MCI of the Alzheimer type” or MCI of the X, Y,
or Z type. With this qualification, MCI would represent a
stage of severity for specific disorders that have not yet
reached the dementia threshold. We propose clinical
diagnostic criteria that have a high specificity for “MCI of
the Alzheimer type” or “prodromal AD” (panel). This may
help clinicians identify the most important subgroup of
patients with MCI. 

Acknowledgments
We acknowledge Dr Bernard Pillon for his helpful comments of the
review and anonymous reviewers for helping us sharpen the focus of
this paper.

Authors’ contributions
Both authors contributed equally to the writing and preparation of the
panel and figure.

Conflict of interest
We have no conflicts of interest.

Role of the funding source
Supported by the Assistance Publique-Hôpitaux de Paris, France, and
the National Institutes of Health and the Medical Research Service of
the Department of Veterans Affairs, Washington, DC, USA. No
funding body had a role in the preparation of this review or the
decision to submit it for publication.

References
1 Flicker C, Ferris SH, Reisberg B. Mild cognitive

impairment in the elderly: predictor of dementia.
Neurology 1991; 41: 1006–09.

2 Smith GE, Petersen RC, Parisi JE, et al. Definition,
course and outcome of mild cognitive impairment.
Ageing Neuropsychol Cognition 1996; 3: 141–47.

3 Petersen RC, Smith GE, Waring SC, et al. Mild
cognitive impairment: clinical characterization and
outcome. Arch Neurol 1999; 56: 303–08.

4 Kral VA. Senescent forgetfulness: benign and
malignant. Can Med Ass J 1962; 86: 257–60.

5 Crook TJ, Bartus R, Ferris SH, Whitehouse P,
Cohen GD, Gershon S. Age-associated memory
impairment: proposed diagnostic criteria and
measures of clinical change, report of a National
Institute of Mental Health Work Group. 
Develop Neuropsychol 1986; 2: 261–76.

6 Levy R. Ageing-associated decline. Psychogeriatrics
1994; 6: 63–68.

7 American Psychiatric Association. Diagnostic and
statistical manual of mental disorders, 4th edn.
Washington: APA, 1994.

8 McKhann G, Drachman D, Folstein M, Katzman R,
Price D, Stadlan EM. Clinical diagnosis of
Alzheimer’s disease: report of the NINCDS-ADRDA
Work Group under the auspices of Department of
Health and Human Services Task Force on
Alzheimer’s disease. Neurology 1984; 34: 939–44.

9 Ritchie K, Artero S, Touchon J. Classification criteria
for mild cognitive impairment: a population-based
validation study. Neurology 2001; 56: 37–42.

10 Larrieu S, Letenneur L, Orgogozo JM, et al.
Incidence and outcome of mild cognitive
impairment in a population-based prospective
cohort. Neurology 2002; 59: 1594–99.

11 Miller BL, Ikonte C, Ponton M, et al. A study of the
Lund-Manchester research criteria for
frontotemporal dementia: clinical and single-photon
emission CT correlations. Neurology 1997;
48: 937–42.

12 Mesulam MM. Slowly progressive aphasia without
generalized dementia. Ann Neurol 1982; 11: 592–98.

13 Luis CA, Barker WW, Gajaraj K, et al. Sensitivity
and specificity of three clinical criteria for dementia
with Lewy bodies in an autopsy-verified sample. 
Int J Geriat Psychiatry 1999; 14: 526–33.

14 Dubois B. Prodromal Alzheimer’s disease: a more
useful concept than mild cognitive impairment?
Current Opinion in Neurology 2000; 13: 367–69.

15 Petersen RC, Doody R, Kurz A, et al. Current
concepts in mild cognitive impairment. 
Arch Neurol 2001; 58: 1985–92.

16 Petersen RC. Conceptual overview, in mild cognitive
impairment: aging to Alzheimer’s disease. London:
Oxford University Press, 2003.

17 Visser PJ, Verhey FR, Scheltens P, et al. Diagnostic
accuracy of the preclinical AS scale (PAS) in
cognitively mildly impaired subjects. J Neurol 2002;
249: 312–19.

18 Okamura N, Arai H, Maruyama M, et al. Combined
analysis of CSF tau levels and iodoamphetamine
SPECT in mild cognitive impairment: implications
for a novel predictor of Alzheimer’s disease. 
Am J Psychiatry 2002; 159: 474–76.

19 Tounsi H, Deweer B, Ergis AM, et al. Sensitivity to
semantic cuing: an index of episodic memory
dysfunction in early Alzheimer’s disease. 
Alzheimer Dis Assoc Disord 1999; 13: 38–46.

20 Fossati P, Coyette F, Ergis AM, Allilaire JF. Influence
of age and executive functioning on verbal memory
in patients with depression. J Affect Disord 2002;
68: 261–71.

21 Lavenu I, Pasquier F, Lebert F, Pruvo JP, Petit H.
Explicit memory in frontotemporal dementia: 
the role of medial temporal atrophy. 
Dement Geriatr Cogn Disord 1998; 9: 99–102.

22 Petersen RC, Smith GE, Kokneu E, Ivnik RJ,
Taugalos E. Memory functions in normal ageing.
Neurology 1992; 42: 396–401.

23 Grober E, Lipton R, Hall C, Crystal H. Memory
impairment on free and cued selective reminding

predicts dementia. Neurology 2000; 54: 827–32.
24 Delacourte A, David JP, Sergeant N, et al. The

biochemical pathway of neurofibrillary degeneration
in aging and Alzheimer’s disease. Neurology 1999;
52: 1158–65.

25 Artero S, Ritchie K. The detection of mild cognitive
impairment in the general practice setting. 
Aging Ment Health 2003; 7: 251–58.

26 Kluger A, Ferris SH, Golomb J, et al.
Neuropsychological prediction of decline to
dementia in nondemented elderly. 
J Geriatr Psychiatry Neurol 1999, 12: 168–79.

27 Jack CR, Petersen RC, Xu YC, et al. Prediction of AD
with MRI-based hippocampal volume in mild
cognitive impairment. Neurology 1999;
52: 1397–403.

28 Visser PJ, Scheltens P, Verhey FR, et al. Medial
temporal lobe atrophy and memory dysfunction as
predictor for dementia in subjects with mild
cognitive impairment. J Neurol 1999; 246: 477–85.

29 Small SA, Perera GM, DelaPaz R, et al. Differential
regional dysfunction of the hippocampal formation
among elderly with memory decline and Alzheimer’s
disease. Ann Neurol 1999; 45: 466–72.

30 Engler H, Blomqvist G, Bergström M, et al. First
human study with a benzothiazole amyloid imaging
agent in Alzheimer’s disease and control subjects.
The 8th International Conference on Alzheimer’s
Disease and Related Disorders, July 20–25,
Stockholm, 2002. 

31 Hulstaert F, Blennow K, Inanoiu A, et al. Improved
discrimination of AD patients using B-amyloid 
(1-42) and tau levels in CSF. Neurology 1999;
52: 1555–62.

32 Andreasen N, Minthon L, Vanmechelen E,
Davidson P, Winblad B, Blennow K. Cerebrospinal
fluid tau and Aβ42 as predictors of development of
Alzheimer’s disease in patients with mild cognitive
impairment. Neurosc Let 1999; 273: 5–8.


	Amnestic MCI or prodromal Alzheimer’s disease?
	Clinical relevance of the concept of MCI
	Clinical limitations of MCI
	What is the disease behind the syndrome?
	MCI of Alzheimer-type or prodromal AD
	Conclusion
	Acknowledgments
	Role of the funding source
	References


