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Abstract
Purpose of Review—To review evidence on the validity and utility of recent approaches to
subtyping late-life mild cognitive impairment.

Recent Findings—There is growing evidence that amnestic mild cognitive impairment is
associated with biomarkers for Alzheimer’s disease, while non-amnestic mild cognitive
impairment maps more closely to cerebrovascular disease. The former is more likely to progress to
dementia than the latter. Mild impairment in multiple cognitive domains appears to represent a
more advanced disease state than single-domain impairment, and is more likely to progress to
dementia. The cognitive subtypes have imprecise boundaries and have limited ecological validity.
Approaches to subtyping that also incorporate biomarkers increase diagnostic specificity and have
greater predictive value. However these approaches have yet to be validated outside specialized
memory clinic populations.

Summary—Mild cognitive impairment as currently defined is still etiologically and
prognostically heterogeneous, particularly outside specialty clinical settings. The objective of
further subtyping is to delineate subgroups that are more clinically homogeneous. The current
cognitive subtypes have some validity and utility but additional approaches should be explored so
as to enhance these properties.
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INTRODUCTION
Mild cognitive impairment (MCI) is a cognitive state intermediate between normal cognitive
aging and dementia [1]. The terms “intermediate” and “transitional” are not interchangeable,
because MCI is not inevitably a prodromal or preclinical state of dementing disorders. Like
dementia, MCI is a syndrome with one or more underlying causes. However, a substantial
proportion of individuals with MCI progress to dementia (the proportion depending on the
population and the setting), doing so at a higher rate than cognitively normal individuals [2*,
3*]. There is debate about how exactly MCI should be defined, and whether it medicalizes
the normal aging process.

The term MCI was first used to refer to an early stage of the dementia of Alzheimer’s
disease (AD) (Stage 2–3 on the Global Deterioration Scale) [4]. It gained widespread use
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after the introduction of the Mayo Criteria [1] for Amnestic MCI, a syndrome including both
objective and subjective evidence of memory loss, in the context of essentially normal
mental status and preserved functional independence, and not rising to the threshold of
dementia. Note that many authorities regard the above as guidelines for expert clinicians
rather than as criteria to be operationally defined. The Amnestic MCI syndrome itself
subsequently became a subtype of a broader concept of MCI, as defined by an International
Working Group (IWG Criteria) [5*] to cover causes including but not limited to AD. Most
studies today subtype MCI into amnestic MCI (aMCI) and non-amnestic MCI (naMCI)
depending on whether or not memory is impaired; many also further subtype these two
entities into single-domain and multiple-domain impairment, depending on how many
cognitive domains are impaired. These four cognitive subtypes have dominated the literature
in recent years. They appear particularly influential in the ongoing development of
diagnostic criteria for neurocognitive disorders [http://www.dsm5.org], and for AD
[http://www.alz.org/research/diagnostic_criteria/], and practice parameters for MCI
[http://www.aan.com/go/practice/guidelines/projects/].

An editorial in this journal in 2008 [6] referred to the clinical and prognostic heterogeneity
of the broad MCI concept as currently defined. The goal of subtyping MCI should be to
reduce this heterogeneity, thus enhancing both validity and utility [7*]. The ideal MCI - and
MCI subtype -definition should reflect an accurate statement about etiology or prognosis or
both. Individuals we describe as having MCI (or an MCI subtype) should be identifiably
different in appearance and behavior from those we do not call MCI (or other MCI
subtypes), in distinctive ways that help us predict what will happen to them over time.
Subtypes satisfying these conditions will facilitate research into etiology and treatment and
help us provide patients with management options more specific to their conditions.

REVIEW
We will focus on the evidence for the amnestic/non-amnestic and the single-domain/
multiple approaches to subtyping MCI.

Concurrent Validity
The distinction between aMCI and naMCI is increasingly validated by evidence of
associations with biological or disease markers and risk genes.

aMCI and AD biomarkers—aMCI consistently shows associations with biomarkers
suggestive of, and assumed to be specific for, AD pathology. A detailed analysis of brain
MRI measures among MCI subtypes and healthy control subjects demonstrated greater
hippocampal atrophy in aMCI than naMCI [8**]. Two other MRI studies have found medial
temporal atrophy to be greater in those with aMCI than naMCI and normal cognition [9,
10*], although differences were small and the MRI profiles overlapped in one study [10*].
In a magnetic resonance spectroscopy (MRS) study, which also reported reduced
hippocampal volume in aMCI but not in naMCI, single-domain aMCI showed the greatest
association with elevated markers of glial activation and membrane integrity [11]. In the
realm of brain metabolism, a fluorodeoxyglucose positron emission tomography (FDG-PET)
study showed a pattern of parietotemporal or hippocampal hypometabolism in 57% of aMCI
(single-domain), compared to 35% of naMCI (single-domain), and 14% of naMCI (multiple-
domain) patients [12*]. Another FDG-PET study showed greater medial temporal
hypometabolism in aMCI than naMCI [13]. A PET study using Pittsburgh Compound B
(PiB), an amyloid binding probe, found the majority (75% of 24) of aMCI patients were
PiB-positive, compared to 0% of 6 patients with naMCI [14]. Similarly, although less
dramatically, another study reported amyloid positivity in 58% of 19 patients with aMCI
compared to 43% of 7 patients with naMCI [15**]. Here, all patients who progressed from
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MCI to dementia during followup had aMCI and were PiB-positive. However, this first
report of amyloid positivity in naMCI also clearly demonstrated that amyloid plaques in the
brain do not map exclusively to the amnestic phenotype. A study of cerebrospinal fluid
(CSF) AD markers revealed worse performance on tests of episodic memory and speed/
attention associated with high total tau and low A-beta42 among all MCI patients [16].
However, this association did not hold when MCI patients were further subtyped as aMCI
vs. naMCI. In another case-control study, aMCI cases had significantly lower CSF a-beta42
and higher tau than normal controls [17].

naMCI and vascular disease markers—Increasingly, studies are demonstrating
associations between naMCI and cerebrovascular disease. Two studies from memory
disorder clinics have shown naMCI to be associated, more often than aMCI, with vascular
disease markers, e.g., of medial temporal atrophy only when combined with white matter
hyperintensities [10*], of ischemic heart disease, TIA/stroke, higher ischemia score, and
increased white matter lesions on MRI [18]. In population-based studies, history of stroke is
associated more strongly with naMCI than aMCI [19*], and hypertension is associated with
increased risk of incident naMCI but not aMCI [20*]. An MRI study showed aMCI (single-
domain) had the lowest prevalence of cortical infarctions, while naMCI had significantly
more concomitant vascular risk factors than aMCI [8**].

aMCI vs. naMCI and the APOE*4 genotype—The E4 allele of the Apolipoprotein E
(APOE) gene on chromosome 19 is a well-established risk factor for AD [21] as well as for
heart disease [22]. In an MRI case-control study [8**], aMCI was associated with APOE*4
genotype and hippocampal atrophy. Two population-based studies [19*, 23] found APOE*4
was associated only with aMCI and not with naMCI. However, others have not found
APOE*4 associated with MCI subtype [10*].

Predictive validity
Regardless of the underlying pathology, MCI subtypes can be identified and followed over
time to compare their rates of progression to dementia. In a recent meta-analytic review of
progression rates across nine longitudinal studies, the estimated annual progression rate was
higher for multiple-domain MCI (12.2%) and aMCI (11.7%) than for naMCI (4.1%) [2*].
That review included older studies conducted before the current MCI definitions and
subtypes were proposed, with designs limited to imposing these categories on data not
originally intended to capture them. Here, we will highlight more recent longitudinal studies.

aMCI vs. naMCI—Population birth cohorts [24, 25**, 26] have revealed substantially
higher progression rates to dementia from aMCI than naMCI. In two population studies
comparing outcomes of different definitions of MCI and MCI subtypes at the population
level, the amnestic definitions showed greater progression than non-amnestic subtypes,
although the majority of MCI cases remained stable [27*, 28].

Combining cognitive subtypes with biomarkers, a population-based cohort study
demonstrated that a subtype defined by aMCI (multiple-domain) plus high CSF total tau was
associated with progression to AD, while a subtype defined by naMCI (multiple-domain)
plus vascular disease was associated with progression to mixed and vascular dementia.
Thus, biomarkers may enhance the predictive value of the aMCI vs. naMCI distinction
[25**].

Single-domain vs. multiple-domain MCI—Newer prospective studies show that
multiple-domain MCI (particularly amnestic) confers greater risk of progression to dementia
than single-domain, even when examining multiple definitions of MCI [27*, 28, 29, 30].
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Conversely, those with single-domain aMCI and naMCI have a relatively high rate of
reversion to normal cognition [30, 31, 32]. These findings may simply reflect a threshold/
definitional effect, in that multi-domain impairment represents more advanced disease than
single-domain impairment and is closer to the dementia threshold, i.e. the outcome of
interest is very similar to the predictor. This notion is supported by the similarity of
APOE*4 frequency among single and multiple-domain subtypes of aMCI and naMCI [10*].

Ecological validity
Although the overall definition of MCI includes essentially preserved everyday functioning,
some difficulty or increased effort in carrying out normal activities is integral to the
presence of a subjective or informant’s “complaint.” Consistent evidence of differential
functional difficulties across MCI cognitive subtypes would confer a measure of real-world
ecological validity. In general, aMCI is associated with greater IADL deficits than naMCI
[33, 34, 35], and difficulty managing money was the only deficit that appeared consistently
different across studies [33, 34].

Other considerations
Two additional issues are relevant to validity.

Variable Definitions and Prevalence Estimates—In theory [7*], the boundaries or
zones of rarity around a diagnostic entity should be sufficiently distinct that minor variations
in diagnostic criteria should not lead to major variations in prevalence. The precise
definitions of MCI and the current four cognitive subtypes remain somewhat fluid; recent
studies have operationally defined each criterion in different ways (e.g., one memory test
versus two), with different thresholds (e.g., memory test scores 1.0 versus 1.5 standard
deviations below the relevant mean), and produced a wide range of prevalence estimates
depending on the definition [23, 27*, 28, 30, 36]. Thus, even if the MCI subtypes reviewed
here are conceptually sound, their precise definitions await further validation.

Study samples and sources—Research in specialty memory clinics involves willing
research volunteers carefully screened for medical exclusionary criteria and with reliable
and motivated surrogate “informants.” In contrast, most normal or mildly impaired
individuals in the community are not seeking care for cognitive difficulties and do not
necessarily have knowledgeable informants; their impairment may be longstanding or
transient and may be caused by a variety of conditions other than a progressive brain
disease. Thus, MCI may be a more heterogeneous entity at the population level than in the
specialty clinical setting, where it is likely to represent preclinical AD. Most biomarker
studies of AD are out of necessity conducted using clinic samples, while most studies
showing associations with cerebrovascular disease have been carried out in population-
based cohorts. In fact, community-based autopsy studies have shown that mixed AD-
cerebrovascular disease pathology is extremely common in older adults [37]. Additionally,
rates of progression from MCI to dementia are consistently lower in community settings
than in specialty clinical research programs, with the difference possibly accounted for by
varying degrees of baseline functional impairment across settings [3*].

CONCLUSIONS
In their classic review, Kendell & Jablensky argued for the importance of distinguishing
between validity and utility in psychiatric diagnosis [7*]. From their perspective, a
diagnostic category is valid if either the category is defined as a syndrome separated from
normality and neighboring syndromes by a zone of rarity; or, the category is defined as an
entity with biological underpinnings that are distinct from other conditions with similar
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syndromes. Since these requirements rarely prevail in psychiatric classification, our field
generally focuses on the utility of diagnostic categories. Utility is present if a diagnostic
grouping represents sufficient etiologic and prognostic homogeneity that assigning a patient
this diagnosis has real implications for the probability of clinically relevant issues (e.g.,
treatment outcomes “and/or testable hypotheses about biological and social correlates”).
Unlike validity, utility is dependent on context. In practical terms, this notion of utility
encompasses what is usually referred to in the psychological literature as predictive validity.

The ultimate scientific purpose of first defining MCI, and then subtyping it, is to provide
categories with both validity and utility. The original Mayo Criteria [1] focused on mild
memory deficits and was clearly an “Alzheimer-centric” approach to identifying mild
impairment, describing a syndrome that resembled dementia of AD in all aspects but
severity. The IWG [5*] criteria expand the concept of MCI to include other cognitive
domains, and therefore other causes. However, the amnestic vs. non-amnestic distinction
still targets memory deficits by lumping all non-memory impairments together. aMCI is
therefore still designed primarily to detect prodromal AD, and, when that is the goal, these
subtype criteria provide broad utility and some validity. While the majority of published
studies of MCI are focused on early detection and treatment of AD, there is an emerging
literature on MCI in other brain disorders such as Parkinson’s disease [38, 39]; Huntington’s
disease [40]; and cerebrovascular disease (Vascular Cognitive Impairment, VCI) [41, 42], in
which the phenotype, associated features and outcome is not identical to MCI of AD (i.e.,
aMCI). Further, executive dysfunction may occur as early as memory dysfunction in AD
[43], and memory loss can occur early in VCI. Thus, our current subtyping approach may be
missing early cases of non-AD MCI, or over-applying assumptions of AD etiology.

Besides objective cognitive deficits, current MCI criteria also require subjective complaints
or reports, which might also inform efforts at meaningful subtyping. For instance, a study of
primary care patients divided subjective complaints into “worried” vs. “not worried”
(despite noticing changes); the former predicted progression to dementia more strongly than
the latter [44*]. Some authors conceptualize “subjective cognitive impairment” as the stage
preceding objectively detectable mild cognitive impairment [45]. In a sense, clinicians
implicitly subtype MCI on the basis of the patient’s and families’ complaints, in that those
without concerns are unlikely to undergo evaluation and treatment. This might be an
example of an approach where utility rather than validity is in play, but it might also be a
reflection of disease stage or severity. The overall concept of MCI, as currently defined,
remains “clinically and prognostically heterogeneous” [6]. Its value should be enhanced by
empirically validating the overall and subtype definitions, based on demonstrated outcomes
rather than solely on theory, and also by validating the definitions in populations outside the
specialty clinical setting.

Looking ahead, the most fruitful approach may be to subtype MCI in different ways for
different purposes. Thus, to enrich samples for likelihood of underlying AD pathology, or
screen older adults for a disease-modifying therapy, or cross-validate a new AD biomarker,
the amnestic vs. non-amnestic distinction may remain useful. To do the same for another
disease, a different cognitive domain may be explored, e.g., mild executive function
impairment to detect early frontotemporal lobar degeneration. Different cognitive subtypes
may also be relevant to predicting difficulties in different everyday activities, such as
managing finances or driving automobiles. Subtyping according to associated features, such
as behavioral disturbances, may have utility for treatment and also help identify variations in
underlying biology. Subtyping MCI by number of domains impaired, and/or by presence of
subjective concern, may be useful in identifying disease stage, whether in relation to
different biomarkers or to selecting the appropriate intervention at a given patient’s stage.
Subtyping MCI according to the presence of a biomarker or genotype may improves

Hughes et al. Page 5

Curr Opin Psychiatry. Author manuscript; available in PMC 2012 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



predictive value and determine response to specific treatment modalities. When sufficient
prospective data become available, the observed outcomes may permit us to identify the
profiles of MCI subtypes that do and do not progress to dementia. Such profiles may require
a more nuanced approach to subtyping or risk-stratification, including combinations of
phenotypic, biomarker, and risk factor data. Eventually, we predict that it will become
possible to subtype MCI according to its etiology, which will also indicate its prognosis and
required treatment.

Acknowledgments
The authors acknowledge the following grant support from the National Institutes of Health, United States
Department of Health and Human Services: Dr. Hughes (T32MH019986); Dr. Snitz (K23AG038479 and
P30AG005133); Dr. Ganguli (K24AG022035 and R01AG023651).

References
1. Petersen RC, Smith GE, Waring SC, et al. Mild cognitive impairment: clinical characterization and

outcome. Arch Neurol. 1999; 56(3):303–308. [PubMed: 10190820]

2*. Mitchell AJ, Shiri-Feshki M. Rate of progression of mild cognitive impairment to dementia--meta-
analysis of 41 robust inception cohort studies. Acta Psychiatr Scand. 2009; 119(4):252–265. This
study estimated the overall incidence of MCI across cohort studies. Differences are presented
across varying MCI criteria and study designs (i.e, population studies and clinical studies).
Important findings of this study were that progression to dementia from MCI is relatively low
and depends on MCI subtype and setting. [PubMed: 19236314]

3*. Farias ST, Mungas D, Reed BR, et al. Progression of mild cognitive impairment to dementia in
clinic- vs community-based cohorts. Arch Neurol. 2009; 66(9):1151–1157. This is the only study
to apply the same MCI criteria to clinic and community-based samples. A higher progression rate
was found for the clinic sample compared to the community sample that was not attributed to
MCI subtype, but rather, to level of functional impairment. [PubMed: 19752306]

4. Flicker C, Ferris SH, Reisberg B. Mild cognitive impairment in the elderly: predictors of dementia.
Neurology. 1991; 41:1006–1009.4. [PubMed: 2067629]

5*. Winblad B, Palmer K, Kivipelto M, et al. Mild cognitive impairment – beyond controversies,
towards a consensus: report of the International Working Group on Mild Cognitive Impairment. J
Int Med. 2004; 256:240–246. This paper describes the classification process of the four MCI
subtypes discussed in this review.

6. Forlenza OV, Chiu E. Mild cognitive impairment: a concept ready to move on? Current Opinion in
Psychiatry. 2008; 21:529–532. [PubMed: 18852557]

7*. Kendell R, Jablensky A. Distinguishing between the validity and utility of psychiatric diagnoses.
Am J Psychiatry. 2003; 160:4–12. This paper provides a theoretical framework to examine the
validity and utility of MCI subtypes. [PubMed: 12505793]

8**. He J, Farias S, Martinez O, et al. Differences in brain volume, hippocampal volume,
cerebrovascular risk factors, and apolipoprotein E4 among mild cognitive impairment subtypes.
Arch Neurol. 2009; 66(11):1393–1399. This study examined multiple dementia risk factors,
including demographic variables, hippocampal volume, brain infarctions and ApoE genotype in
relation to detailed MCI subtypes (IWG). Noteworthy is an inclusive sample of racially diverse
volunteers through community outreach recruitment. This paper supports the heuristic value of
distinguishing memory and non-memory MCI on the basis of underlying biology. [PubMed:
19901172]

9. Duara R, Loewenstein DA, Potter E, et al. Medial temporal lobe atrophy on MRI scans and the
diagnosis of Alzheimer disease. Neurology. 2008; 71(24):1986–1992. [PubMed: 19064880]

10*. Van de Pol L, Verhey F, Frisoni G, et al. White matter hyperintensities and medial temporal lobe
atrophy in clinical subtypes of mild cognitive impairment: the DESCRIPA Study. J Neurol
Neurosurg Psychiatry. 2009; 80(10):1069–1074. This multi-center study examined markers of
vascular pathology in relation to MCI subtype. Although differences were found, they were not

Hughes et al. Page 6

Curr Opin Psychiatry. Author manuscript; available in PMC 2012 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



striking and were stronger in older subjects. Unlike other studies, there was no association
between MCI subtype and APOE genotype. [PubMed: 19541689]

11. Kantarci K, Petersen RC, Przybelski SA, et al. Hippocampal volumes, proton magnetic resonance
spectroscopy metabolites, and cerebrovascular disease in mild cognitive impairment subtypes.
Arch Neurol. 2008; 65(12):1621–1628. [PubMed: 19064749]

12*. Mosconi L, Tsui WH, Herholz K, et al. Multicenter standardized 18F-FDG PET diagnosis of mild
cognitive impairment, Alzheimer’s disease, and other dementias. J Nucl Med. 2008; 49(3):390–
398. This is the first study to systematically examine different patterns of brain hypometabolism
using FDG PET, on a case-wide basis, and compare patterns among MCI subtypes, AD, and non-
AD dementias (DLB and FTD). [PubMed: 18287270]

13. Clerici F, Del Sole A, Chiti A, et al. Differences in hippocampal metabolism between amnestic and
non-amnestic MCI subjects: automated FDG-PET image analysis. Q J Nucl Med Mol Imaging.
2009; 53(6):646–657. [PubMed: 20016455]

14. Pike KE, Savage G, Villemagne VL, et al. Beta-amyloid imaging and memory in non-demented
individuals: evidence for preclinical Alzheimer’s disease. Brain. 2007; 130(Pt 11):2837–2844.
[PubMed: 17928318]

15**. Wolk DA, Price JC, Saxton JA, et al. Amyloid imaging in mild cognitive impairment subtypes.
Annals of Neurology. 2009; 65(5):557–568. This study investigated beta-amyloid deposition in
MCI clinic patients, the first to report on detailed MCI sub-typing in relation to Pittsburgh
Compound B (PiB)-PET imaging. Importantly, all subtypes had increased proportions of amyloid
presence in the brain, including naMCI. This paper also demonstrates the utility of amyloid
imaging in MCI for predicting progression to dementia, at least in a specialty clinical setting.
[PubMed: 19475670]

16. Nordlund A, Rolstad S, Klang O, et al. Episodic memory and speed/attention deficits are
associated with Alzheimer-typical CSF abnormalities in MCI. J Int Neuropsychol Soc. 2008;
14(4):582–590. [PubMed: 18577287]

17. Vemuri P, Wiste HJ, Weigand SD, et al. MRI and CSF biomarkers in normal, MCI, and AD
subjects: diagnostic discrimination and cognitive correlations. Neurology. 2009; 73(4):287–293.
[PubMed: 19636048]

18. Mariani E, Monastero R, Ercolani S, et al. Vascular risk factors in mild cognitive impairment
subtypes. Findings from the ReGAl project. Dement Geriatr Cogn Disord. 2007; 24(6):448–456.
[PubMed: 17975314]

19*. Knopman DS, Roberts RO, Geda YE, et al. Association of prior stroke with cognitive function
and cognitive impairment: a population-based study. Arch Neurol. 2009; 66(5):614–619. Authors
reported history of stroke associated with mild executive function impairments in non-demented
volunteers, a well-characterized demonstration of non-AD etiology associated with non-amnestic
MCI in a Caucasian population-based study. [PubMed: 19433661]

20*. Reitz C, Tang MX, Manly J, et al. Hypertension and the risk of mild cognitive impairment. Arch
Neurol. 2007; 64(12):1734–1740. This was the first study to prospectively examine hypertension
in relation to incident MCI by subtypes, reporting an increased risk for naMCI over
approximately 5 years in a multiethnic cohort of northern Manhattan. [PubMed: 18071036]

21. Bekris LM, Yu C-E, Bird TD, Tsuang DW. Review article: genetics of Alzheimer disease. J
Geriatr Psychiatry Neurol. 2010; 23 (4):213–227. [PubMed: 21045163]

22. Song Y, Stampfer MJ, Liu S. Meta-analysis. Apolipoprotein E genotypes and risk for coronary
heart disease. Annals of Internal Medicine. 2004; (2):137–1147. [PubMed: 15262670]

23. Sasaki M, Kodama C, Hidaka S, et al. Prevalence of four subtypes of mild cognitive impairment
and APOE in a Japanese community. In J Geriatr Psychiatry. 2009; 24:1119–1126.

24. Fischer P, Jungwirth S, Zehetmayer S, et al. Conversion from subtypes of mild cognitive
impairment to Alzheimer dementia. Neurology. 2007; 68(4):288–291. [PubMed: 17242334]

25**. Norlund A, Rolstad S, Klang O, et al. Two year outcome of MCI subtypes and aetiologies in the
Goteborg MCI study. J Neurol Neurosurg Psychiatry. 2010; 81(5):541–546. This study examines
the value of combining biomarkers and MCI cognitive subtype in predicting dementia outcomes.
The results suggest that including biomarkers of AD pathology and cardiovascular disease further
distinguished the type of dementia (e.g., AD or mixed or vascular dementia) that MCI will
progress to over time. [PubMed: 19965857]

Hughes et al. Page 7

Curr Opin Psychiatry. Author manuscript; available in PMC 2012 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



26. Palmer K, Backman L, Winblad B, Fratiglioni L. Mild cognitive impairment in the general
population: occurrence and progression to Alzheimer disease. Am J Geriatr Psychiatry. 2008;
16(7):603–611. [PubMed: 18591580]

27*. Ganguli M, Snitz BE, Saxton JA, et al. Outcomes of mild cognitive impairment depend on
definition: a population study. Arch Neurol. 2011; 68:761–767. This is among the few studies to
prospectively apply multple definitions of MCI in the community in order to examine differences
in prevelance, outcomes over time, and risk factors for MCI. The results suggest that MCI
subtypes with memory impairment and that include multple cognitive domains, across all criteria,
have a higher rate of progression to demetia over one year. [PubMed: 21670400]

28. Jak AJ, Bondi MW, Delano-Wood L, et al. Quantification of five neuropsychological approaches
to defining mild cognitive impairment. Am J Geriatr Psychiatry. 2009; 17:368–375. [PubMed:
19390294]

29. Matthews FE, Stephan BCM, McKeith IG, et al. Two-year progression from mild cognitive
impairment to dementia: To what extent do different definitions agree? J Am Geriatr Soc. 2008;
56:1424–1433. [PubMed: 18662209]

30. Ritchie LJ, Tuokko H. Patterns of cognitive decline, conversion rates, and predictive validity for 3
models of MCI. Am J Alzheimers Dis Other Demen. 2010; 25(7):592–603. [PubMed: 20858651]

31. Diniz BS, Nunes PV, Yassuda MS, et al. Diagnosis of mild cognitive impairment revisited after
one year. Preliminary results of a prospective study. Dement Geriatr Cogn Disord. 2009; 27:224–
231. [PubMed: 19225236]

32. Forlenza OV, Diniz BS, Nunes PV, et al. Diagnostic transitions in mild cognitive impairment
subtypes. International Psychogeriatrics. 2009; 21:1088–1095. [PubMed: 19691909]

33. Bangen KJ, Jak AJ, Schiehser DM, et al. Complex activities of daily living vary by mild cognitive
impairment subtype. J Int Neuropsychol Soc. 2010; 16(4):630–639. [PubMed: 20374675]

34. Kim KR, Lee KS, Cheong H-K, et al. Characteristic profiles of instrumental activities of daily
living in different subtypes of mild cognitive impairment. Dement Geriatr Cogn Disord. 2009;
27:278–285. [PubMed: 19246913]

35. Teng E, Becker BW, Woo E, et al. Subtle cognitive deficits in instrumental activities of daily
living in subtypes of mild cognitive impairment. Dement Geriatr Cogn Disord. 2010; 30:189–197.
[PubMed: 20798539]

36. Stephan BCM, Savva GM, Brayne C, et al. Optimizing mild cognitive impairment for
discriminating dementia risk in the general older population. Am J Geriatr Psychiatry. 2010; 18(8):
662–673. [PubMed: 21491627]

37. Schneider JA, Arvanitakis Z, Leurgans SE, Bennett DA. The neuropathology of probable
Alzheimer disease and mild cognitive impairment. Annals of Neurology. 2009; 66 (2):200–208.
[PubMed: 19743450]

38. Aarsland D, Bronnik K, Williams-Gray C, et al. Mild cognitive impairment in Parkinson’s
Disease: a multicenter pooled analysis. Neurology. 2010; 75(12):1062–1069. [PubMed: 20855849]

39. Williams-Gray CH, Evans JR, Goris A, et al. The distinct cognitive syndromes of Parkinson’s
Disease: 5 year follow-up of the CamPaIGN Cohort. Brain. 2009; 132(11):2958–2969. [PubMed:
19812213]

40. Duff K, Paulsen J, Mills J, et al. Mild cognitive impairment in prediagnosed Huntington’s Disease.
Neurology. 2010; 75(6):500–507. [PubMed: 20610833]

41. Moorhouse P, Rockwood K. Vascular cognitive impairment: current concepts and clinical
developments. Lancet Neurology. 2008; 7:246–255. [PubMed: 18275926]

42. Hachinski V, Costantino I, Petersen RC, et al. National Institute of Neureological Disease and
Stroke – Canadian Stroke Network Vascular Cognitive Impairment Harmonization Standards.
Stroke. 2006; 37:2220–2241. [PubMed: 16917086]

43. Espinosa A, Alegret M, Boada M, et al. Ecological assessment of executive functions in mild
cognitive impairment and mild Alzheimer’s disease. Journal of the International
Neuropsychological Society. 2009; 15:751–757. [PubMed: 19570310]

44*. Jessen F, Wiese B, Bachmann C, et al. Prediction of dementia by subjective memory impairment:
effects of severity and temporal association with cognitive impairment. Arch Gen Psychiatry.
2010; 67(4):414–422. This multi-site study of older primary care patients offers a novel approach

Hughes et al. Page 8

Curr Opin Psychiatry. Author manuscript; available in PMC 2012 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



to “subtyping” subjective memory complaints (with and without worry) that is predictive of
progression to dementia. [PubMed: 20368517]

45. Reisberg B, Gauthier S. Current evidence for subjective cognitive impairment (SCI) as the pre-
mild cognitive impairment (MCI) stage of subsequently manifest Alzheimer’s disease.
International Psychogeriatrics. 2008; 20:1–16. [PubMed: 18072981]

Hughes et al. Page 9

Curr Opin Psychiatry. Author manuscript; available in PMC 2012 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



KEY POINTS

1. The overall concept of mild cognitive impairment (MCI) remains clinically
heterogeneous, and the purpose of subtyping it is to delineate subgroups that are
homogeneous with respect to etiology and prognosis.

2. Currently MCI is subtyped on a cognitive basis as amnestic vs. non-amnestic
and single domain vs. multidomain.

3. Amnestic MCI shows associations with Alzheimer’s disease pathology, non-
amnestic MCI is associated with cerebrovascular disease pathology, and multi-
domain MCI suggests more advanced disease than single-domain MCI.

4. Incorporating biomarkers into subtyping may enhance diagnostic specificity and
predictive value, but should be validated outside specialty clinic settings.

5. Eventually, MCI will be subtyped according to underlying etiology.
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