








Forlenza O et al.

Sixteen subjects progressed to AD (3 in the control group
and 13 in the MCI group) upon follow-up (mean follow-up of
38.8 + 17.7 months). Patients with the baseline diagnosis of
amnestic MCI had a significantly increased risk for progression
to AD (odds ratio = 4.5, 95% confidence interval of 1.3-13.6,
p=0.010). The annualized progression rate to AD was 6% in the MCI
group, and 1% in the control group. Figure 1 shows the survival graph
of MCI and controls. MCI subjects who progressed to AD were older,
had higher frequency of APOE*4, and worse baseline scores on measures
of memory and verbal fluency (Table 2). The variables age, gender,
APOE*4,and RBMT (screening and profile) scores, FOME (total and
delay) scores, the verbal fluency fruit category and the SKT scores were
covariates in the Cox regression analysis model. This analysis showed
that older age [exp(B) = 1.11, S.E.(B) = 0.7, Wald = 4.2, p = 0.040], the
presence of APOE*4 allele [exp(B) = 16.44, S.E.() = 1.01, Wald = 7.4, p
=0.0006] and worse RBMT screening scores [exp(f) = 0.78, S.E.() = 0.1,
Wald = 5.3, p = 0.020] were the best predictors of progression to AD
in the patients with MCL

In the sub sample of patients with aMCI who had CSF samples
available for biomarker analysis (n = 45), 10 progressed to AD upon
follow-up (MCI-AD) and 35 remained as MCI (non-converters,
MCI-NC). These subjects had lower -amyloid,, protein (MCI-AD,
319.1pg/mL vs. MCI-NC, 443.5pg/mL, t = 2.32, p = 0.020), higher
phospho-Tau protein (MCI-AD, 92.7pg/mL vs. MCI-NC, 56.8pg/
mL, t = -2.7, p = 0.010) and higher total Tau (MCI-AD, 141.0pg/
mLvs. MCI-NG, 92.3pg/mL, t = -2.25, t = 0.030).

Discussion

This is the first study to ascertain, in a clinical Brazilian
elderly cohort, the risk of conversion from MCI to AD and its
underlying cognitive and biological predictors. We show that
the cross-sectional diagnosis of amnestic MCI confers a higher
risk of progression to AD as compared to the ascertainment of
unimpaired cognition. Older age, worse baseline memory function
and the presence of the APOE*4 allele are the best predictors of
progression to AD in patients with amnestic MCI. We further
show that patients with MCI who convert to AD (MCI-AD), as
compared to non-converters (MCI-NC), have a CSF biomarker
signature that resembles the one found in AD patients (i.e. low
[-amyloid®, high total Tau and high phospho-Tau). The present
findings are in agreement with those from previous studies carried
out in other countries and settings.’ Although it was based on a
clinical cohort, we believe that the present evidence will add to the
existing knowledge on the risk of AD in the Brazil, which has been
accumulated mostly from epidemiological studies in this country.

The annualized rate of progression to AD in our study (6%)
was lower than the original estimate by Petersen et al.?® (10 to
15% per year), but it is in agreement with more recent studies
suggesting that the former rates may have been overestimated,
given the smaller numbers provided by recent longitudinal
observations.* Attrition resulted in the unavailability to reassess
21 patients with amnestic MCI. Because these subjects were
older and had worse baseline cognitive performance, making
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Table 2 — Socio-demographic data, APOE*4 genotype, and
scores on cognitive and neuropsychological tests according to
the evolutive diagnosis

MCI - AD MCI-NC p

Socio-demographic data and APOE*4 frequency

Age, years (SD) 758(5.8) 68.7(5.6)  <0.001
Education, years (SD)  9.8(6.2) 9.2 (4.8) 0.700
gender (W/M) 5/8 53/10 < 0.001
APOE*4 (%) 70% 30% 0.006

Cognitive tests and clinical scales (Hachinski and Hamilton
Depression Scale — 21 item)

CAMCOG 87.9 (6.4) 88.5 (8.5) 0.800
MMSE 27.1(2.6) 271 (2.1) 1.000
CDT 7.4(2.2) 7.9(1.9) 0.400
VF animal 13.7 (4.2) 15.5 (5.6) 0.300
Hachinski 1.2 (1.0) 1.7 (1.9) 0.400
HAM-D 3.2(2.8) 2.8 (3.8) 0.800
Neuropsychological tests

RMBT screening 58 (2.3) 7.8 (1.9) 0.004
RBMT profile 15.5 (4.4) 17.7 (3.5) 0.100
FOME total 35.0 (8.9) 40.2 (6.0) 0.010
FOME delayed recall 7.4(1.8) 8.6 (1.4) 0.010
VF fruits 9.8 (2.6) 12.8 (3.2) 0.005
SKT total 6.7 (4.4) 4.2 (3.3) 0.030
Trail A (s) 82.8(51.0) 74.0(39.1) 0.500
Trail B (s) 157 (60.9) 169.8 (64.2) 0.600

Results are presented as means and standard deviations (SD);
MCI-AD: MCI patients who progressed to AD; MCI-NC: MCI
patients who did not progress to AD. MMSE: Mini-Mental State
Examination;, CAMCOG Cambridge Cognitive Test; AMT:
Abbreviated Mental Test; CDT: Clock Drawing Test; IQCODE:
Informant Questionnaire of Cognitive Disorder of the Elderly; HIS:
Hachinski Isquemic Score; HAM-D 21: Hamilton Depression Scale
21 items. BMT: Rivermead Behavioral Memory Test; FOME: Fuld
Object-Memory Evaluation; SKT: Short Cognitive Test.

our estimate conservative, the annualized progression rate
to AD of 6% may have been underestimated in this sample.
Anyhow, our data are in agreement with a recent meta-
analysis on the risk of progression from MCI to AD.** The
discrepancy between different studies may be due to several
reasons, namely: distinct diagnostic criteria for MCI and/or
comprehensiveness of assessment schedules across different
studies; lack of gold standards for cognitive evaluation;”** non-
objective definition of functional impairment and subsequent
inaccuracy of the dementia threshold;* recruitment of subjects
with MCI at different stages of cognitive impairment;**
and finally the diagnostic instability of the MCI concept,
yielding longitudinal outcomes that are not necessarily related
with baseline diagnoses.®*

In view of these limitations, biomarker technologies have been
developed in the past years in an atctempt to improve the specificity
of the clinical diagnosis of MCI. The rationale is to depict the
subjects at higher risk of evolving to AD from larger samples.’’”
In the present study, we found that MCI subjects displaying an
abnormal AD-like pattern of CSF biomarkers (i.e., lower A,
and higher total- and phospho-TAU) had an increased risk
of progressing to dementia. Other techniques with promising
diagnostic support are longitudinal measurements of whole-
brain and/or hippocampal atrophy with structural MRI, cerebral
blood flow with SPECT, and cerebral metabolism or amyloid
imaging with PET scans.'®'®% Additionally, the combination of
these diagnostic strategies seems to increase the predictive power
to identify AD patients at the prodromal stages of the disease.”
According to a recent task-force that proposed the revised
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Figure 1 — Survival analysis of the conversion from amnestic MCI to AD.
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NINCDS-ADRDA diagnostic criteria for research, the presence
of AD-compatible pathological findings, as indicated by one or
more of these biomarkers, endorses the diagnosis of incipient
(pre-dementia) AD given the clinical characterization of episodic
memory impairment.

In conclusion, despite the increased risk of AD, the cross-sectional
(clinical) diagnosis of amnestic MCI is by no means a synonym of
prodromal AD. On dlinical grounds, the combination of cognitive

tests may not guarantee adequate diagnostic accuracy. Longitudinal
reassessment of MCI patients with neuropsychological measurements
is probably the best strategy, provided these tests are sensitive to the
pathological changes that occur along the MCI-AD continuum.
Advanced diagnostic methods, including imaging and CSF biomarkers,
may add diagnostic accuracy to determine the actual risk of AD in
such samples of patients.
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