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a b s t r a c t

Objectives: Recent evidence suggests that a substantial minority of people clinically diagnosed with
probable Alzheimer disease (AD) in fact do not fulfill the neuropathological criteria for the disease. A
clinical hallmark of these phenocopies of AD is that these individuals tend to remain cognitively stable
for extended periods of time, in contrast to their peers with confirmed AD who show a progressive
decline. We aimed to examine the prevalence of patients clinically diagnosed with mild-to-moderate AD
who do not experience the expected clinically significant cognitive decline and identify markers easily
available in routine medical practice predictive of a stable cognitive prognosis in this population.
Design: Data were obtained from two independent, longitudinal, observational multicenter studies in
patients with mild-to-moderate AD.
Setting: The two studies were the European “Impact of Cholinergic Treatment Use” (ICTUS) and the
French “REseau sur la maladie d’Alzheimer FRançais” (REAL.FR).
Participants: We used prospective data of 756 patients enrolled in ICTUS and 340 enrolled in REAL.FR.
Measurements: A prediction rule of cognitive decline was derived on ICTUS using classification and
regression tree analysis and then cross-validated on REAL.FR. A range of demographic, clinical and
cognitive variables were tested as predictor variables.
Results: Overall, 27.9% of patients in ICTUS and 20.9% in REAL.FR did not decline over 2 years. We
identified optimized cut-points on the verbal memory items of the Alzheimer Disease Assessment Scale-
Cognitive Subscale capable of classifying patients at baseline into those who went on to decline and those
who remained stable or improved over the duration of the trial.
Conclusion: The application of this simple rule would allow the identification of dementia cases where a
more detailed differential diagnostic examination (eg, with biomarkers) is warranted. These findings are
promising toward the refinement of AD screening in the clinic. For a further optimization of our clas-
sification rule, we encourage others to use our methodological approach on other episodic memory
assessment tools designed to detect even small cognitive changes in patients with AD.
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Recent evidence from in vivo neuroimaging research and post-
mortem examinations revealed that a higher than expected propor-
tion of subjects clinically diagnosed with mild-to-moderate probable
Alzheimer disease (AD) does not meet established neuropathological
guidelines for AD1,2 The misdiagnosis of noneamyloid-dependent
dementia, estimated to be approximately 14% 16%, has a detrimental
impact both for the clinical management of affected patients and for
clinical trials in AD testing the amyloid hypothesis.3,4 Therefore, it is
imperative to improve the identification of these clinical phenocopies
of AD. Insofar as amyloid biomarkermeasurements are not available in
routine medical practice, a better understanding of the cognitive and
behavioral signatures characteristic of this subset of patients with
dementia would empower clinicians to refine the screening of AD.

Subjects with a probable AD dementia diagnosis who do not
present with neuropathological criteria for the disease have been
observed to have slightly but significantly better cognitive perfor-
mance at baseline compared to subjects who do have AD pathology.1,2

They also tend to show no clinically significant decline over 3 years on
a range of neuropsychological tests, in contrast with their peers with
neuropathologically confirmed AD.2,5 Therefore, identifying pre-
dictors of a stable cognitive prognosis in patients suspected to have
mild-to-moderate AD would enable clinicians to detect cases where
more detailed differential diagnostic examinations are warranted,
possibly involving biomarkers.

Extensive research has been carried out to predict cognitive pro-
gression in mild cognitive impairment (MCI) and AD using neuro-
psychological tests.6e10 A common approach thus far has been to
combine information from neuropsychological tests in sophisticated
ways, for example, using multivariate methods to derive latent factors
or composite measures predictive of conversion.11,12 Although these
techniques have been proven useful in predicting rates of decline, they
are arguably too complex to be implemented in clinical routine.
Moreover, to date, most of the literature on cognitive prediction
models of decline has focused on conversion from MCI to AD13,14 and
on slow versus rapid decline in patients with AD, with an emphasis on

the latter group.15 Comparatively little is known regarding the pre-
dictive factors of a stable prognosis in patients with dementia.

The present study sought to (1) determine the prevalence of a
stable cognitive prognosis over 2 years in patients clinically diagnosed
with mild-to-moderate AD, (2) identify cognitive and behavioral
markers predictive of a stable prognosis, and (3) operationalize these
into a quick and straightforward decision rule to be easily imple-
mented in clinical practice. Differentiating our work from previous
research, we focused on the prediction of “non-decline” rather than
rate of decline, as a targeted approach to identify dementia cases
requiring amore detailed etiological enquiry. Datawere obtained from
two separate, observational, longitudinal, multicenter cohort studies:
Impact of Cholinergic Treatment USe (ICTUS) and REseau sur la mal-
adie d’Alzheimer FRançais (REAL.FR). We hypothesized that a rela-
tively preserved episodic memory as measured by the verbal memory
items of the Mini-Mental State Examination (MMSE) or the Alzheimer
Disease Assessment Scale-Cognitive Subscale (ADAS-Cog) would be
predictive of a stable prognosis.

Methods

Study Design and Subjects

ICTUS and REAL.FR have been described elsewhere and were car-
ried out with ethical approval.16,17 In short, ICTUS is a 2-year, pro-
spective, multicenter study, which aimed to investigate the history of
AD, its treatment outcomes and its socioeconomic impact on patients
and their caregivers. The study enrolled 1376 patients with a clinical
diagnosis of mild-to-moderate probable AD recruited at 29 European
specialist outpatient memory clinics. REAL.FR is a 4-year, prospective,
multicenter study targeting ambulatory community-dwelling patients
with probable AD. It was carried out on 686 volunteers recruited in 16
specialized memory clinics across France. Patients in both ICTUS and
REAL.FR were diagnosed with probable AD according to the Diagnostic
and Statistical Manual of Mental Disorders, fourth edition18 and the
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