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La demenza di Alzheimer:
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Occuparci di demenza non e partecipare ad un
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nelle problematiche piu pesanti del nostro futuro.

In Cina, dopo la politica di espansione demografica
di Mao e quella di un figlio per donna dal 1979, tra
venti anni vi saranno 500 milioni di vecchi su una
popolazione di un miliardo e mezzo (cinquanta
milioni di persone con demenza?)



The World of Dementia Beyond 2020

Henry Brodaty, MD, DSc,” Monique M. B. Breteler, MD, PhD,” Steven T. DeKosky, MD,*
Pascale Dorenlot, MD, PhD,% Laura Fratiglioni, MD, PhD,/'/' Christoph Hock, MD," y
Paul-Ariel Kenigsberg, PhD,* ™ Philip Scheltens, MD, PhD,”" and Bart De Strooper, MD, PhD**

Counterpoised against dire projections of the tripling of the
prevalence of dementia over the next 40 years are major
developments in diagnostic biomarkers, neuroimaging, the
molecular biology of Alzheimer’s disease (AD), epidemio-
logy of risk and protective factors, and drug treat-
ments—mainly targeting the amyloid pathway, tau
protein, and immunotherapy—that may have the poten-
tial to modify the progression of AD. Drug combinations
and presymptomatic treatments are also being investigated.
Previous trials of dementia-modifying drugs have not
shown benefit, and even if current Phase III trials prove
successful, these drugs will not eradicate other dementias,
could (if not curative) increase dementia duration and prev-
alence, and are unlikely to come onto the market before
2020. In the meantime, delaying the onset of dementia by
even 2 years would have significant economic and societal
effects. This article provides an overview of current achieve-
ments and potentials of basic and clinical research that
might affect the development of dementia prevalence and
care within the near future. ] Am Geriatr Soc 59:923-927,
2011.
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Percentage changes in selected causes of death (all ages) between 2000 and 2008. Created
from data from the National Center for Health Statistics. Deaths: final data 2000. National Vital
Statistics Report. National Center for Health Statistics; 2002 and Minifio et al. Deaths: final data
for 2008. National Vital Statistics Report. National Center for Health Statistics; 2011.
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ASL Brescia

1.130.000 abitanti

circa 19.000 pazienti con demenza potenziali (11.500 circa con
malattia di Alzheimer)

pazienti affetti da demenza censiti attraverso la banca dati ASL.:
12.643 (64% circa dei pazienti potenziali)

¢ 3.947 pazienti con malattia di Alzheimer
¢ 8.696 pazienti affetti da demenze non Alzheimer
83% eta superiore a 75 anni
2/3 vivono a domicilio
11 20% dei pazienti e in cure domiciliari e il 5,6% in centri diurni

4.693 sono ospiti presso le RSA (57% della popolazione residente
In RSA).



Alcune domande di fondo

Le malattie sono sempre la conseguenza di
alterazioni anatomopatologiche?

+A § dzyQl dzi2y2YAl RSt
eventi diversi da gquelli anatomopatologici?

La demenza di Alzheimer e collegabile nel

tempo ad alterazioni neuropatologiche o ha

una sua autonomia?



Stopping Alzheimer's
Before It Starts

Three new clinical trials expected to begin next year will attempt to
prevent dementia by treating people at risk for the disease before they
develop symptoms

Greg Miller

Science 337:79Q, 2012



Trial

Alzheimer’s Prevention Trials at a Glance

Participants

Treatment

Outcome Measures

APL:
Alzheimer’s
Prevention
Initiative

DIAN:
Dominantly
‘Inherited
Alzheimer
Network

F b ey
Anti-Amyloid
Treatment of

Asymptomatic

Alzheimer's

300 members of Colombian
families, including 100 car-
riers of a mutated PSENZ
gene

240 members of families
with early-onset Alzheimer's;
60 have a mutation in one of
three genes

1500 healthy seniors,
including 500 with amyloid-
positive brain scans

Crenezumab
(Genentech)

Three anti-
amyloid
therapies to be
determined

One anti-

amyloid
therapy to be
determined

Primary: Cognitive. Secondary:
Biomarkers, including brain
scans to measure amyloid accu-
mulation and brain atrophy

An initial phase will use bio-
markers to identify the most
promising drug candidate for
a follow-up phase to examine
cognitive effects

Primary: Cognitive
Secondary: Biomarkers

Miller G, Science 337:79) 2012



High stakes

A great deal hinges on the outcome of these
trials. If they fail, it would be a major blow to
the near-term prospects of a discase-altering
treatment for Alzheimer’s disease and per-
haps even spell the beginning of the end for
the amyloid hypothesis.

Almost any degree of success, on the
other hand, would be a major victory.
Although the extent to which the early- and
late-onset forms of Alzheimer’s involve the
same mechanisms is still somewhat con-
troversial, many researchers think there are
enough similarities that any therapy that
prevents or mitigates the early-onset form
would at least be a strong candidate for tri-
als in a broader population. A logical step in
that direction would be a trial in people with
ApoE4, a generic variant that increases the
risk of late-onset Alzheimer’s disease.

Whichever way these pioneering trials
turn out, millions of people who aspire to a
sound mind in old age have a stake.

—~GREG MILLER

CREDIT: MARY LUZ ARCILA

Science 337:79Q, 2012
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Y Alzheimer neuropathology in
nondemented aging

Keeping mind over matter

Carol F. Lippa, MD; and John C. Morris, MD
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Y«  Neuropathology of older persons
without cognitive impairment from two
community-based studies

D.A. Bennett, MD; J.A. Schneider, MD; Z. Arvanitakis, MD; J.F. Kelly, MD; N.T. Aggarwal, MD;
R.C. Shah, MD; and R.S. Wilson, PhD

Abstract—Objective: To examine the relation of National Institute on Aging—Reagan (NIA-Reagan) neuropathologic
criteria of Alzheimer disease (AD) to level of cognitive function in persons without dementia or mild cognitive impairment
(MCI). Methods: More than 2,000 persons without dementia participating in the Religious Orders Study or the Memory
and Aging Project agreed to annual detailed clinical evaluation and brain donation. The studies had 19 neuropsychological
performance tests in common that assessed five cognitive domains, including episodic memory, semantic memory, working
memory, perceptual speed, and visuospatial ability. A total of 134 persons without cognitive impairment died and
underwent brain autopsy and postmortem assessment for AD pathology using NIA-Reagan neuropathologic criteria for
AD), cerebral infarctions, and Lewy bodies. Linear regression was used to examine the relation of AD pathology to level of
cognitive function proximate to death. Results: Two (1.5%) persons met NIA-Reagan criteria for high likelihood AD, and 48
(35.8%) met criteria for intermediate likelihood; 29 (21.6%) had cerebral infarctions, and 18 (13.4%) had Lewy bodies. The
mean Mini-Mental State Examination score proximate to death was 28.2 for those meeting high or intermediate likelihood
AD by NIA-Reagan criteria and 28.4 for those not meeting criteria. In linear regression models adjusted for age, sex, and
education, persons meeting criteria for intermediate or high likelihood AD scored about a quarter standard unit lower on
tests of episodic memory (p = 0.01). There were no significant differences in any other cognitive domain. Conclusions:
Alzheimer disease pathology can be found in the brains of older persons without dementia or mild cognitive impairment

and 1s related to subtle changes 1n episodic memory.

NEUROLOGY 2006;66:1837—-1844
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Le minime alterazioni patologiche sono un
artefatto sperimentale o riguardano davvero
meccanismi biologici modificati?

Con il progresso delle nanotecnologie sara
probabile trovare alterazioni Il cul significato
potrebbe non essere patologico (0 non
collegabile con una patologia).

Si pensi agli effetti della mutomica.
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Visual memory predicts Alzheimer’s
disease more than a decade
before diagnosis

C.H. Kawas, MD; M.M. Corrada, ScD; R. Brookmeyer, PhD; A. Morrison, RN, D.N.Sc.; S.M. Resnick, PhD;
A.B. Zonderman, PhD; and D. Arenberg, PhD

Abstract—Background: Recent studies have suggested that AD may reflect a chronic process that begins many years
before the clinical expression of dementia. The current study examines premorbid Benton Visual Retention Test (BVRT)
and Wechsler Adult Intelligence Scale—vocabulary (WAIS-voc) test scores in order to determine whether long-term deficits
in these tests can predict the development of AD decades later in the Baltimore Longitudinal Study of Aging (BLSA).
Method: Participants are volunteers from the BLSA, a multidisciplinary study of normal aging conducted by the National
Institute on Aging. A total of 1,425 BLSA participants who were older than 60 years were included in the analyses. Cox
proportional hazards models were used to estimate the relative risk of developing AD associated with BVRT and
WAIS-voc scores at different time periods up to 20 years before the diagnosis of AD. Results: The relative risks for 6 or
more BVRT errors vs less than 6 errors at 1 to 3, 3 to 5, 5 to 10, and 10 to 15 years before the diagnosis of AD were 5.69,
2.11, 1.76, and 1.83 (p << 0.05). The relative risk for 15 or more years before diagnosis was not significant (p > 0.10).
WAIS-voc scores were not significantly associated with the risk of AD in any time period. Conclusions: A greater number
of errors on the BVRT is associated with an increased risk of AD up to 15 years later. Poor visual memory performance
may represent an early expression of AD years before diagnosis. This result suggests the need to continue to revise views
on the natural history of AD and the possibility of an increased window of opportunity for preventive treatment before

definitive diagnosis.

NEUROLOGY 2003;60:1089-1093
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Le sottili alterazioni cliniche
hanno un reale significato?
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Neurodegenerative basis of age-related
cognitive decline

% 1]

ABSTRACT

Objective: To assess the contribution of dementia-related neuropathologic lesions to age-related
and disease-related change in cognitive function.

Methods: A total of 354 Catholic nuns, priests, and brothers had annual clinical evaluations for up
to 13 years, died, and underwent brain autopsy. The clinical evaluations included detailed testing
of cognitive function from which previously established composite measures of global cognition
and specific cognitive functions were derived. As part of a uniform neuropathologic evaluation,
the density of neurofibrillary tangles was summarized in a composite measure and the presence
of Lewy bodies and gross and microscopic cerebral infarction was noted.

Results: During follow-up, rate of global cognitive decline was gradual at first and then more than
quadrupled in the last 4 to 5 years of life consistent with the onset of progressive dementia.
Neurofibrillary tangles, cerebral infarction, and neocortical Lewy bodies all contributed to gradual
age-related cognitive decline and little age-related decline was evident in the absence of these
lesions. Neurofibrillary tangles and neocortical Lewy bodies contributed to precipitous disease-
related cognitive decline, but substantial disease-related decline was evident even in the absence
of these lesions.

Conclusion: Mild age-related decline in cognitive function is mainly due to the neuropathologic

lesions traditionally associated with dementia. Neurology® 2010;75:1070-1078
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Alzheimer disease pathology and

longitudinal cognitive performance in the

oldest-old with no dementia

ABSTRACT

Objective: It has been hypothesized that individuals without dementia with Alzheimer disease (AD)
neuropathology may be in the preclinical stages of dementia and could be experiencing subtle
cognitive decline. The purpose of this study was to compare longitudinal cognitive performance in
oldest-old individuals without dementia with and without AD neuropathology.

Methods: The study included 58 individuals without dementia from The 90+ Autopsy Study, a
population-based study of aging and dementia in individuals aged 90 and older. Participants had
neurologic and neuropsychological testing every 6 months with an average of 3 years of follow-up.
We compared the trajectory of cognitive performance on the Modified Mini-Mental State Examination
(3MS) and the California Verbal Learning Test |l (CVLT) by level of AD neuropathology. Based on
Consortium to Establish a Registry for Alzheimer's Disease plague staging, individuals were catego-
rized as having low (none or sparse) or high (moderate or frequent) plaques. Based on Braak and Braak
staging, participants were classified as having low (stages I-Ill) or high (IV-VI) tangles.

Results: No significant differences were found in 3MS or CVLT cognitive performance over time
based on plaque or tangle staging. Both high and low pathology groups showed modest improve-
ments on the 3MS and CVLT consistent with learning effects.

Conclusions: AD neuropathology at autopsy is not associated with the trajectory of cognitive

performance in the 3 years before death in oldest-old without dementia. Despite the presence of

AD neuropathology at death, oldest-old without dementia display learning effects on cognitive
tests. Further research is necessary to understand factors other than AD neuropathology that
may affect cognition in the oldest-old. Neurology®™ 2012;79:915-921

GLOSSARY

3MS = Modified Mini-Mental State Examination; AD = Alzheimer disease: ADRC = Alzheimer's Disease Research Center;
CERAD = Consortium to Establish a Registry for Alzheimer's Disease; CIND = cognitive impairment with no dementiz;
CVLT = California Verbal Learning Test Il; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, 4th edition;
LRT = likelihood ratio test.
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Table 3 Fit statistics for AD neuropathology
and cognitive performance®

Pathology
and N
cognitive
measure —2In(L)
Plaques
3MsS
Model1 620.8
Model 2 614.9
CVLT
Model1l 531.1
Model 2 528.0
Tangles
3MsS
Model1 620.8
Model2 615.3
CVLT
Modell 531.1

Model 2 525.8

No. of

parameters LRT

10
17

10

17

10

17

10
17

5.9

Sl

5.5

5.3

Difference
innumber p
parameters Value

7 0.55
7 0.88
7 0.60
7 0.62

Abbreviations: 3MS = Modified Mini-Mental State Exami-
nation; AD = Alzheimer disease; CVLT = California Verbal
Learning Test II; LRT = likelihood ratio test [ 2 In (likelihood

model 1/likelihood model 2)].

2 Model 1 = baseline model; Model 2 = model 1 plus variables
related to AD neuropathology; —2In(L) = —2 In (likelihood).

Neurology® 2012;79:915-921
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The present study shows that in oldesid without
dementia, AD neuropathology is common, but not
related to trajectories of cognitive performance over 3
years. These findings suggest cognition may not be
affected by high levels of AD neuropathology in the
oldest-old. It is possible that oldesbld individuals have
the abllity to withstand and tolerate the adverse effects
associated with AD neuropathology.

Alternatively, perhaps these individuals did not live long
enough to develop the clinical effects of AD
neuropathology. Health and lifestyle factors as well as
other brain pathologies may be relevant for the
expression of cognitive performance in the oldestd.

Balasubramanian AB et al, Neurology 79:2152012
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Induce rilevanti differenze nelle prestazioni cognitive,
ma nemmeno nella capacita di apprendere

(plasticita).

9Q dzyl YIFfFGGAl RSffQSYyOS
Quali e quanti meccanismi di compenso/interferenza
vanno presi in considerazione?
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In summary:

w Mind over matter?
w Neuronal alterations without symptoms?
w Timing of events needs further research

20



ORIGINAL ARTICLE

Age, Neuropathology, and Dementia

George M. Savva, Ph.D., Stephen B. Wharton, F.R.C.Path., Paul G. Ince, M.D.,
Gillian Forster, B.Sc., Fiona E. Matthews, Ph.D., and Carol Brayne, M.D.,
for the Medical Research Council Cognitive Function and Ageing Study

ABSTRACT

BACKGROUND

Research in Alzheimer’s disease is focused mainly on younger old persons, whereas
studies involving very old persons report attenuated relationships between the path-
ological features of Alzheimer’s disease and dementia.

METHODS

We assessed 456 brains donated to the population-based Medical Research Council
Cognitive Function and Ageing Study from persons 69 to 103 years of age at death.
We used a standard neuropathological protocol that included measures of the path-
ological features of Alzheimer’s disease, cerebral atrophy, and cerebrovascular dis-
ease. Neuropathological variables were dichotomized to represent no burden or a
mild burden of pathological lesions as compared with a moderate or severe burden.
Logistic regression was used to estimate the effect of age on the relationship be-
tween neuropathological features and dementia.

RESULTS

The difference in the prevalence of moderate and severe Alzheimer’s-type patho-
logical changes between persons with and those without dementia decreased with
increasing age. The association between neocortical neuritic plaques and dementia
was strong at 75 years of age (odds ratio, 8.63; 95% confidence interval [CI], 3.81
to 19.60) and reduced at 95 years of age (odds ratio, 2.48; 95% CI, 0.92 to 4.14), and
similar attenuations with advancing age were observed in the association between
other pathological changes related to Alzheimer’s disease and dementia in all brain
areas. In contrast, neocortical cerebral atrophy maintained a relationship with age
in persons with dementia at both 75 years of age (odds ratio, 5.11; 95% CI, 1.94 to
13.46) and 95 years of age (odds ratio, 6.10; 95% CI, 2.80 to 13.28) and thus distin-
guished the cohort with dementia from the cohort without dementia.

CONCLUSIONS

The association between the pathological features of Alzheimer’s disease and de-
mentia is stronger in younger old persons than in older old persons. Age must be
taken into account when assessing the likely effect of interventions against demen-
tia on the population.

N Engl ) Med 2009;360:2302-09.
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Table 2. Odds Ratios for the Association between Neuropathological Features and Dementia at Death, Modeled

at the Ages of 75 and 95 Years.*

Variable

Tangles
Hippocampus
Neocortex
Entorhinal cortex

Neuritic plaques
Hippocampus
Neocortex
Entorhinal cortex

Diffuse plaques
Hippocampus
Neocortex
Entorhinal cortex

Cortical atrophy
Hippocampus
Neocortex

Vascular pathology

More than one vascular pathological

change
Infarcts
Hemorrhage

Lacunes

Small-vessel disease

75 Yr of Age

95 Yr of Age

odds ratio (95% Cl)

8.61 (3.66-20.27)
35.16 (8.16-153.31)
4.72 (1.97-11.30)

10.19 (4.28-24.25)
8.63 (3.81-19.60)
7.18 (2.99-17.25)

2.36 (1.10-5.10)
2.67 (1.24-5.74)
2.91 (1.14-7.45)

7.96 (2.67-23.68)
5.11 (1.94-13.46)

236 (1.09-5.11)

2.87 (1.29-6.40)
0.87 (0.15-4.93)
1.41 (0.58-3.46)
2.69 (1.15-6.31)

2.11 (1.05-4.25)
7.04 (2.40-22.87)
2.94 (1.37-6.29)

1.42 (0.71-2.82)
2.48 (0.92-4.14)
2.28 (1.11-4.67)

2.12 (1.08-4.16)
1.83 (0.95-3.48)
1.19 (0.56-2.53)

4.22 (1.80-9.91)
6.10 (2.80-13.28)

1.56 (0.80-3.04)

1.09 (0.53-2.26)
0.73 (0.15-3.57)
1.99 (0.88-4.51)

(
(
(
1.79 (0.89-3.61)

P Valuej

0.03
0.14
0.48

0.002
0.04
0.08

0.86
0.42
0.20

0.43
0.81

0.48

0.12
0.90
0.62
0.52

* All pathological measures were recorded in accordance with the protocol of the Consortium to Establish a Registry for

Alzheimer's Disease. The model is based on the presence of moderate or severe neurofibrillary tangles, neuritic
plaques, diffuse plaques, and cortical atrophy. Vascular lesions are classified as present or absent rather than graded
according to severity. The odds ratios were generated from a series of logistic-regression models; the dependent (out-
come) variable for each model was a neuropathological variable, and the independent variables were dementia, age,
and the interaction between age and dementia.

- P values represent the significance of the effect of age at death on the association between neuropathological features
and dementia in the model.

N Engl ] Med 2009;360:2302-09.
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The pathological basis of dementia should be considered as an
Interaction among pathological changes, compensatory mechanisms,
and underlying synaptic dysfunction. Cognitive dysfunction in later life
IS a lifespan issue and is affected by genetic, developmental, and
lifestyle factors, accumulated neural insults, innate and acquired
cerebral reserve and compensatory mechanisms, and-egjated
decline. The diverse interplay of these factors must account for the
variation in cognitive outcome that is observed among individual
persons for particular pathological changes in the brain that are
associated with age.

This holistic view offers the opportunity to explore diverse factors that
underlie dementia and suggests that therapeutic interventions based
solely on studies in younger cohorts in the context of the classic view
2T (I RKSAYSNNa RAaSFras oAttt oS f
cannot be neglected if the effect of dementia on the population is to
be addressed and the most effective strategies are to be developed.

Savva GM et al, New Engl J Med 360:23922009
23



La demenza dei vecchi (cioe la maggior parte
degli ammalati) ha una base diversa da quella
dei piu giovani?
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Terminal decline and practice effects in
older adults without dementia

The MoVIES project

ABSTRACT

Objective: To track cognitive change over time in dementia-free older adults and to examine termi-
nal cognitive decline.

Methods: A total of 1,230 subjects who remained free from dementia over 14 years of follow-up
were included in a population-based epidemiologic cohort study. First, we compared survivors
and decedents on their trajectories of 5 cognitive functions (learning, memory, language, psy-
chomotor speed, executive functions), dissociating practice effects which can mask clinically sig-
nificant decline from age-associated cognitive decline. We used longitudinal mixed-effects
models with penalized linear spline. Second, limiting the sample to 613 subjects who died during
follow-up, we identified the inflection points at which the rate of cognitive decline accelerated, in
relation to time of death, controlling for practice effects. We used mixed-effects model with a
change point.

Results: Age-associated cognitive trajectories were similar between decedents and survivors
without dementia. However, substantial differences were observed between the trajectories of
practice effects of survivors and decedents, resembling those usually observed between normal
and mildly cognitively impaired elderly. Executive and language functions showed the earliest
terminal declines, more than 9 years prior to death, independent of practice effects.

Conclusions: Terminal cognitive decline in older adults without dementia may reflect presymp-
tomatic disease which does not cross the clinical threshold during life. Alternatively, cognitive
decline attributed to normal aging may itself represent underlying neurodegenerative or vascular
pathology. Although we cannot conclude definitively from this study, the separation of practice
effects from age-associated decline could help identify preclinical dementia. Neurology® 2011;77:
722-730

GLOSSARY

AD = Alzheimer disease; CDR = Clinical Dementia Rating; CERAD = Consortium to Establish a Registry for Alzheimer’s Disease;
Cl = confidence interval; DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, 3rd edition, revised: MCI = mild
cognitive impairment; MMSE = Mini-Mental State Examination; MeVIES = Monongahela Valley Independent Elders Survey.
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Alcune ulteriori incertezze e interrogativi
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A mutation in APP protects against Alzheimer’s
disease and age-related cognitive decline

Thorlakur Jonsson', Jasvinder K. Atwa , Stacy Stemberg , Jon Snaedal’, Palrru V. Jansscm3 8, Sigurbjorn B]ornsson )
Hreinn Stefansson', Patrick Sulem’, Damel Gudbjartsson', Janice ‘Vlaloney Kwame Hoyte?, Arny Gustafson?, \hchm Liu?,
Yanmei Lu?, Tushar Bhangale’, RobertR Graham?, Johanna Huttenlocher!*! Gvda B_'gornsdomr‘ Ole A. Andreassen®,
Erik G. Jijnsson Aarno Palotie’, T‘imothy W. Behrens?, Olafur T. ngnusson Augustine Kong', Unnur Thorsteinsdottir'*
Ryan J. Watts? & Kari Stefansson

The prevalence of dementia in the Western world in people over the
age of 60 has been estimated to be greater than 5%, about two-
thirds of which are due to Alzheimer’s disease'™. The age-specific
prevalence of Alzheimer’s disease nearly doubles every 5 years after
age 65, leading to a prevalence of greater than 25% in those over the
age of 90 (ref. 3). Here, to search for low-frequency variants in the
amyloid-f} precursor protein (APP) gene with a significant effect
on the risk of Alzheimer’s disease, we studied coding variants in
APP in a set of whole-genome sequence data from 1,795 Icelanders.
We found a coding mutation (A673T) in the APP gene that
protects against Alzheimer’s disease and cognitive decline in the
elderly without Alzheimer’s disease. This substitution is adjacent
to the aspartyl protease p-site in APP, and results in an approxi-
mately 40% reduction in the formation of amyloidogenic peptides
in vitro. The strong protective effect of the A673T substitution
against Alzheimer’s disease provides proof of principle for the
hypothesis that reducing the B-cleavage of APP may protect against
the disease. Furthermore, as the A673T allele also protects against
cognitive decline in the elderly without Alzheimer’s disease, the
two may be mediated through the same or similar mechanisms.

NATURE 488:98, 2012



Neuroimaging correlates of pathologically defined subtypes
of Alzheimer's disease: a case-control study

Jennifer L Whitwell, Dennis W Dickson, Melissa E Murray, Stephen D Weigand, Nirubol Tosakulwong, Matthew L Senjem, David SKnopman,
Bradley F Boeve, Joseph E Parisi, Ronald C Petersen, Clifford R JackJr, Keith A Josephs

Summary

Background Three subtypes of Alzheimer’s disease (AD) have been pathologically defined on the basis of the
distribution of neurofibrillary tangles: typical AD, hippocampal-sparing AD, and limbic-predominant AD. Compared
with typical AD, hippocampal-sparing AD has more neurofibrillary tangles in the cortex and fewer in the hippocampus,
whereas the opposite pattern is seen in limbic-predominant AD. We aimed to determine whether MRI patterns of
atrophy differ between these subtypes and whether structural neuroimaging could be a useful predictor of pathological
subtype at autopsy.

Methods We identified patients who had been followed up in the Mayo Clinic Alzheimer’s Disease Research Center
(Rochester, MN, USA) or in the Alzheimer’s Disease Patient Registry (Rochester, MN, USA) between 1992 and 2005.
To be eligible for inclusion, participants had to have had dementia, AD pathology at autopsy (Braak stage =IV and
intermediate to high probability of AD), and an ante-mortem MRI. Cases were assigned to one of three pathological
subtypes—hippocampal-sparing, limbic-predominant, and typical AD—on the basis of neurofibrillary tangle counts
in hippocampus and cortex and ratio of hippocampal to cortical burden, without reference to neuronal loss. Voxel-
based morphometry and atlas-based parcellation were used to compare patterns of grey matter loss between groups
and with age-matched control individuals. Neuroimaging was obtained at the time of first presentation. To summarise
pair-wise group differences, we report the area under the receiver operator characteristic curve (AUROC).

Findings Of 177 eligible patients, 125 (71%) were classified as having typical AD, 33 (19%) as having limbic-
predominant AD, and 19 (11%) as having hippocampal-sparing AD. Most patients with typical (98 [78%]) and limbic-
predominant AD (31[94%]) initially presented with an amnestic syndrome, but fewer patients with hippocampal-sparing
AD (eight [42%)]) did. The most severe medial temporal atrophy was recorded in patients with limbic-predominant
AD, followed by those with typical disease, and then those with hippocampal-sparing AD. Conversely, the most severe
cortical atrophy was noted in patients with hippocampal-sparing AD, followed by those with typical disease, and then
limbic-predominant AD. The ratio of hippocampal to cortical volumes allowed the best discrimination between
subtypes (p<0-0001; three-way AUROC 0-52 [95% CI 0:47-0-52]; ratio of AUROC to chance classification 3-1
[2:8-3-1]). Patients with typical AD and non-amnesic initial presentation had a significantly higher ratio of
hippocampal to cortical volumes (median 0-045 [IQR 0.035-0.056]) than did those with an amnesic presentation
(0-041[0-031-0-057]; p=0-001).

Interpretation Patterns of atrophy on MRI differ across the pathological subtypes of AD. MRI regional volumetric
analysis can reliably track the distribution of neurofibrillary tangle pathology and can predict pathological subtype of
AD at autopsy.
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ORIGINAL CONTRIBUTION

Distinct Patterns of Antiamyloid-f3 Antibodies
in Typical and Atypical Alzheimer Disease

Guillaume Dorothée, PhD; Michel Bottlaender, MD, PhD: Edmond Moukari, MSc;

Leonardo C. de Souza, MD, PhD; Renaud Maroy, PhD; Fabian Corlier, MSc; Olivier Colliot, PhD;
Marie Chupin, PhD; Foudil Lamari, MD, PhD; Stephane Lehéricy, MD, PhD;

Bruno Dubois, MD, PhD: Marie Sarazin, MD, PhD; Pierre Aucouturier, PhD

Objective: To compare serum antiamyloid- (AB)
antibodies in typical and atypical Alzheimer disease
(AD).

Design: Preliminary observations.

Subjects: Thirteen patients with AD, 8 patients with pos-
terior cortical atrophy with evidence of AD (PCA-AD)
pathophysiological process by both cerebrospinal fluid
(CSF) biomarkers and amyloid imaging, and 12 age-
matched control individuals.

Interventions: The class and subclass levels of serum
anti-A3 antibodies were measured using an oligomer-
based enzyme-linked immunosorbent assay. This
method allowed measuring both free antibodies and, af-
ter acidic treatment, the total fraction that includes all

antibodies complexed with circulating AB,o4, and any
cross-reacting antigen.

Results: Anti-A3 IgG were restricted to the [gG 1 and IgG3
subclasses. Their total levels were strikingly lower and more
homogeneous in patients with PCA compared with both
typical AD and controls, while biomarkers of amyloid dep-
osition (CSF A, and positron emission tomography amy-
loid imaging) were similar in patients with AD and pa-
tients with PCA.

Conclusions: Serum anti-Af IgG1l and IgG3 antibod-
ies differ between distinct forms of AD. Its significance
is discussed for possible implications as immune effec-
tors in the specific pathophysiology of AD variants.

Arch Neurol. 2012:69(9):1181-1185. Published online
June 18, 2012. doi:10.1001/archneurol.2012.604
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B-Amyloid Dynamics in Human Plasma

Yafei Huang, PhD; Rachel Potter, BA; Wendy Sigurdson, MSN; Tom Kasten, PhD; Rose Connors, BA;
John C. Morris, MD; Tammie Benzinger, MD; Mark Mintun, MD; Tim Ashwood, PhD;
Mats Ferm, PhD; Samantha L. Budd, PhD; Randall J. Bateman, MD

Objectives: To investigate dynamic changes in human
plasma B-amyloid (AB) concentrations, evaluate the ef-
fects of aging and amyloidosis on these dynamics, and
determine their correlation with cerebrospinal fluid (CSF)
AB concentrations.

Design: A repeated plasma and CSF sampling study.

Setting: The Washington University School of Medi-
cine in St Louis, Missouri.

Participants: Older adults with amyloid deposition
(Amyloid "), age-matched controls without amyloid dep-
osition (Amyloid-), and younger normal controls (YNCs)
were enrolled for the study.

Main Outcome Measures: Hourly measurements of
plasma AP were compared between groups by age and
amyloidosis. Plasma A and CSF A3 concentrations were

compared for correlation, linear increase, and circadian
patterns.

Results: Circadian patterns were observed in plasma Af3,
with diminished amplitudes with aging. Linear increase
of AB was only observed for CSF AR in the YNCand Amy-
loid~ groups, but not in the Amyloid™ group. No linear
increase was observed for plasma AB. No significant cor-
relations were found between plasma and CSF A con-
centrations.

Conclusions: Plasma A, like CSF, demonstrates a cir-
cadian pattern that is reduced in amplitude with increas-
ing age but is unaffected by amyloid deposition. However,
we found no evidence that plasma and CSF A concen-
trations were related on an hourly or individual basis.

Arch Neurol. Published online September 10, 2012.
doi:10.1001/archneurol.2012.1810
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Brain Amyloid Imaging — FDA Approval of Florbetapir F18
Injection
Lucie Yang, M.D., Ph.D., Dwaine Rieves, M.D., and Charles Ganley, M.D.

N ENGL J MED 367(10):88%012
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Florbetapir F18 Scan Usage: Information Summary.

A negative florbetapir scan:

« indicates sparse to no neuritic plaques.

« isinconsistent with a neuropathological diagnosis of Alzheimer’s disease at the time of
image acquisition.

« reduces the likelihood that a patient’s cognitive impairment is due to Alzheimer’s disease.

A positive florbetapir scan:
« indicates moderate to frequent amyloid neuritic plaques.

« may be observed in older people with normal cognition and in patients with various neuro-
logic conditions, including Alzheimer’s disease.

Important florbetapir scan limitations:

« A positive scan does not establish a diagnosis of Alzheimer’s disease or other cognitive
disorder.

« The scan has not been shown to be useful in predicting the development of dementia or
any other neurologic condition, nor has usefulness been shown for monitoring responses
to therapies.

Yang L et al, N Engl J Med 367(10):888012

32



Typical Negative and Positive Florbetapir Scans.

Dotted lines indicate the outer edge of the cortical gray matter (outer line) and the
gray—white border (inner line). On the negative scan (Panel A), contrast uptake is less
intense in the gray matter and more intense in the white matter. On the positive scan
(Panel B), there is loss of gray—white matter contrast, and only the outer edge of the
cortical gray matter is observed (outer line): gray matter uptake is more similar to the
white matter uptake, and the gray—white matter border is not observed. Scans and
general description of scans are from Amyvid prescribing information.?

Yang L et al, N Engl J Med 367(10):888012 33



The ultimate clinical value of florbetapir imaging awaits further

studies to assess the role, if any, that it plays in providing

prognostic and predictive information. For example, the

prognostic usefulness of florbetapir imaging in identifying persons

with mild cognitive impairment or cognitive symptoms who may

be at risk for progression to dementia has not been determined.

Nor are data available to determine whether florbetapir imaging

could prove useful for predicting responses to medication. These
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The FDA approval of florbetapir F18 injection sets the stage for

future studies that increase the value of the technique In

addressing the diagnostic challenges associated with cognitive
impairment. Further investigation of the drug in the

postmarketing context is consistent with the commitment of the

FDA to the development of imaging products that aid in the

diagnostic evaluation of cognitively impaired patients.

Yang L et al, N Engl J Med 367(10)883012
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Clinical and Biomarker Changes in Dominantly Inherited

Alzheimer’s Disease

Randall J. Bateman, M.D., Chengjie Xiong, Ph.D., Tammie L.S. Benzinger, M.D., Ph.D., Anne M. Fagan, Ph.D.,
Alison Goate, Ph.D., Nick C. Fox, M.D., Daniel S. Marcus, Ph.D., Nigel J. Cairns, Ph.D., Xianyun Xie, M.S.,
Tyler M. Blazey, B.S., David M. Holtzman, M.D., Anna Santacruz, B.S., Virginia Buckles, Ph.D., Angela Oliver, R.N.,
Krista Moulder, Ph.D., Paul S. Aisen, M.D., Bernardino Ghetti, M.D., William E. Klunk, M.D., Eric McDade, M.D.,
Ralph N. Martins, Ph.D., Colin L. Masters, M.D., Richard Mayeux, M.D., John M. Ringman, M.D.,

Martin N. Rossor, M.D., Peter R. Schofield, Ph.D., D.Sc., Reisa A. Sperling, M.D., Stephen Salloway, M.D.,
and John C. Morris, M.D., for the Dominantly Inherited Alzheimer Network

ABSTRACT

BACKGROUND

The order and magnitude of pathologic processes in Alzheimer’s disease are not well
understood, partly because the disease develops over many years. Autosomal domi-
nant Alzheimer’s disease has a predictable age at onset and provides an opportunity
to determine the sequence and magnitude of pathologic changes that culminate in
symptomatic disease.

METHODS

In this prospective, longitudinal study, we analyzed data from 128 participants who
underwent baseline clinical and cognitive assessments, brain imaging, and cerebro-
spinal fluid (CSF) and blood tests. We used the participant’s age at baseline assess-
ment and the parent’s age at the onset of symptoms of Alzheimer’s disease to calcu-
Jate the estimated years from expected symptom onset (age of the participant minus
parent’s age at symptom onset). We conducted cross-sectional analyses of baseline
data in relation to estimated years from expected symptom onset in order to deter-
mine the relative order and magnitude of pathophysiological changes.

RESULTS

Concentrations of amyloid-beta (AB),, in the CSF appeared to decline 25 years before
expected symptom onset. AS3 deposition, as measured by positron-emission tomog-
raphy with the use of Pittsburgh compound B, was detected 15 years before expected
symptom onset. Increased concentrations of tau protein in the CSF and an increase
in brain atrophy were detected 15 years before expected symptom onset. Cerebral
hypometabolism and impaired episodic memory were observed 10 years before ex-
pected symptom onset. Global cognitive impairment, as measured by the Mini-Mental
State Examination and the Clinical Dementia Rating scale, was detected 5 years be-
fore expected symptom onset, and patients met diagnostic criteria for dementia at
an average of 3 years after expected symptom onset.

CONCLUSIONS

We found that autosomal dominant Alzheimer’s disease was associated with a se-
ries of pathophysiological changes over decades in CSF biochemical markers of
Alzheimer’s disease, brain amyloid deposition, and brain metabolism as well as
progressive cognitive impairment. Our results require confirmation with the use of
longitudinal data and may not apply to patients with sporadic Alzheimer’s disease.

(Funded by the National Institute on Aging and others; DIAN ClinicalTrials.gov
numher NCTONRGIRT7)
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