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In his Clinical Note, “Amnestic MCI in ADNI: Maybe Not Enough Memory Impairment?”
Duff1 raises important issues regarding the diagnosis of mild cognitive impairment (MCI). As
he comments, MCI is often a transitional condition between the cognitive changes of aging and
dementia. The criteria for MCI have been reasonably consistent and accepted, but the
implementation of the criteria has posed significant issues.2,3

With respect to the specific operationalization of MCI in the Alzheimer’s Disease Neuroimaging
Initiative (ADNI), several points are relevant. ADNI was designed as a simulated randomized
controlled trial. As such, the specific implementation of the criteria for MCI had to be as un-
ambiguous as possible to allow maximal reliability across participating sites. As such, we chose to
use the same instruments and cutoff scores for amnestic MCI in ADNI as we used in the vitamin E
and donepezil MCI trial as that implementation strategy worked well in the study, yielding an
annual progression rate from MCI to dementia of 16% per year.4

Duff1 takes issue with the cutoff scores used for inclusion in ADNI for amnestic MCI. We chose to
use data from the Religious Orders Study employing delayed recall of 1 paragraph from the Logical
Memory Test corrected for education.5 There is controversy in the field with respect to age and
cognition as to whether one should adjust for age in cutoff scores vs adjusting for age in subsequent
analytical models.6

Figure 1 Mild Cognitive Impairment (MCI) Transitions

The progression of participants in the Alzheimer’s Disease Neuroimaging Initiative (ADNI) from early MCI (EMCI) to
cognitively normal (CN) or dementia and progression of late MCI (LMCI) to cognitively normal or dementia.
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Do They Work?
Considering the caveats above in selecting the implementa-
tion of the MCI criteria, has the endeavor been successful?

From a clinical perspective, we have followed participants for
over 10 years in ADNI, and the annual rate of progression from
MCI to dementia has been consistent with what has been
predicted. As is shown in Figure 1, those individuals who were
diagnosed originally with amnesticMCI (now labeled lateMCI
[LMCI]) have progressed at the anticipated rate.7 However, we

have been responsive to persons with Duff’s concerns on the
lack of sensitivity of the criteria, and in ADNI2, we softened the
Logical Memory cutoff scores to capture a less impaired cohort
of patients with MCI, who were labeled as early MCI (EMCI).
As is shown in Figure 1, the EMCI participants progressed to
dementia at a rate that was somewhat less than those charac-
terized with the LMCI criteria, as one would expect. Those
progression rates are presented in Figure 1.

Because ADNI has been focused on Alzheimer disease (AD)
biomarkers, we have been following amyloid and tau PET scans

Figure 2 Florbetapir Status by Diagnosis

(A) Florbetapir distribution of participants in the Alzheimer’s Disease Neuroimaging Initiative (ADNI) who are cognitively normal (N) or have subjective
memory complaints (SMC), early mild cognitive impairment (EMCI), or late mild cognitive impairment (LMCI). (B) Flortaucipir (FTP) positivity according to
amyloid status (β-amyloid [Aβ]+ or Aβ−) consistent with clinical diagnosis across Braak stage 1, Braak 3 and 4, and Braak 5 and 6. AD = Alzheimer disease; MCI
= mild cognitive impairment; PVC = partial volume correction; SUVR = standardized uptake value ratio.
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for many years. Figure 2 demonstrates the relative proportions
of amyloid and PET positivity rates for cognitively unimpaired,
subjective cognitive decline, EMCI, LMCI, and dementia.
These rates are entirely comparable with the expectations and
demonstrate that the positivity rates in EMCI and LMCI cor-
respond to the criteria proposed, and the biomarkers suggest
that the clinical criteria have performed well with respect to the
underlying biological expectation of the cohorts. In particular,
those with EMCI have an amyloid positivity rate of 45% and
LMCI 63%, which is consistent with the literature. The
flortaucipir-PET data also show expected rates among those
who are amyloid positive.

Finally, ADNI has attempted to obtain autopsy confirmation to
validate the clinical and biomarker profiles of the participants in
the various clinical groups. Unpublished data from the ADNI
NeuropathologyCore demonstrate that, of 39 persons diagnosed
with LMCI at enrollment in the study who subsequently went on
to have an autopsy, 31 hadThal Stages IV or V, and another 3 had
Thal Stage III, suggesting that the ADNI MCI criteria do, in fact,
predict progression and the presence of the biological substrate of
AD on pathology.8

Duff1 has raised important questions regarding the imple-
mentation of the criteria for MCI. MCI is a clinical syndrome
similar to dementia, and as such, there are no specific in-
struments or cutoff scores that define the condition. Rather,
neuropsychological tests are useful for informing the clinician
on the likelihood that the participant fulfills the criteria for
MCI.9 Neuropsychological data can be useful in refining the
diagnoses, but ultimately, MCI is a clinical diagnosis, and
while the neuropsychological instruments and cutoff scores
can influence the composition of the group, ultimately, the
clinician must make the diagnosis. The data from ADNI ap-
pear to be working satisfactorily when verified with clinical
progression, biomarker composition, and, ultimately, neuro-
pathologic confirmation.
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