PROGRESSI IN GERIATRIA
8/‘3 Brescia Settembre - Dicembre 2012




1tOl‘1 a] NEUROLOGY 1994:44-1563- 1565

If we live long enough,
will we all be demented?
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Prevalence and types of dementia in the very old: results from the

Canadian Study of Health and Aging.
Ebly EM, Parhad IM, Hogan DB, Fung TS.

. We report on the prevalence of dementia in Canadians age 85
years and older. The purpose of this study was to determine
whether the prevalence of dementia continued to increase in the
very old, and to define the types of dementia and their relative
proportions in this age group. We collected data as part of the
Canadian Study of Health and Aging (1990 to 1992), which
consisted of a sample of 1,835 subjects from a population of
283,510 Canadians who were 85 years of age and older residing in
the community or in institutions.

. The prevalence of dementia in the 85 years and older group was
28.5%, more than twice that of the 75- to 84-years cohort. The
prevalence of dementia of 23% in the 85- to 89-years sample (n =
1,332) increased to 40% in the 90 to 94 years group (n = 371) and,
In the 95 years and older sample (n = 104), reached 58%.

. Overall, Alzheimer's disease (AD; probable or possible) accounted
for 75% of all dementias; a vascular etiology alone accounted for
13% of dementias. The proportion of clinically diagnosed AD cases
to vascular dementia cases increased significantly after age 65 and
was higher in the 85+ group than in a younger cohort (65 to 84
years).
Angelo Bianchetti, 14/09/2012
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Figure 2 Prevalence of dementia and cognitive
tmpawrment with age. Numbers on the x-axis represent
the beginning of each bH-year age intervel, wiih the
exception of 95+, which represents 95 to 106 vears. The
number of individuals in each age group is shown at the
top of each bar. Prevalence for four groups is shown. no
cognitive impairment (=), cognitive impairment (@),
dementia (), and the group that was not examined ()
The prevalence of dementia and cognitive impatrment
tncreased significantly with age (logistic regression, p <
0 05), and the prevalence of individuals with no cognitive
impatrment decreased significantly (logistic regression, p
< 0 05) with increasing age Note that there were no

significant changes in the prevalence of cogrnitive

Impatrment after age 85.




Is Dementia Inevitable? Can Alzh Dis Rev, 2003

Does the incidence of dementia steadily increase as we grow older? Or is there a decrease
or plateau in risk? To answer these questions, this article reviews the epidemiology of
dementia in extremely old age and examines the distribution of specific causes of dementia.
Important risk factors for and possible mechanisms of dementia also are discussed.

by Chris MacKnight, MD, MSc, FRCPC

Tahle 1
Population-based Centenarian Studies

Complete Mon-response
Place Examinations Rate Prevalence
Leiden!> 34 — 41%
Finland'® 185 32% 36% male/17% female
Japan!? 47 6% 70%
Italy!8 92 60% 70% male/50% female
Metherlands1? 15 12% 87% male/100% female
Sweden20 100 39% 30% male/16% female
Tokyo20 218 67 % 7 1% male/43% female
Denmark21-42 207 19% 51%
New England?® 34 21% 64%




Figure 1.2

Heterogeneity in dementia prevalence estimates in
Western Europe (46 studies), and goodness of fit of the
predictive model
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Prevalence of dementia after age 90

Results from The 90+ Study
e,

ABSTRACT

Background: Although the prevalence of dementia increases with age from ages 65 to 85,
whether this increase continues after age 90 is unclear. Most studies reporting on dementia
prevalence do not have sufficient participants to estimate prevalence for specific ages and sexes
above age 90. Here, we estimate age- and sex-specific prevalence of all-cause dementia in the
oldest-old, those aged 90 and older.

Methods: Participants are 911 elderly from The S0+ Study, a population-based study of aging
and dementia in people aged 90 and above. Dementia was diagnosed using in-person examina-
tions as well as telephone and informant questionnaires.

Results: The overall prevalence of all-cause dementia was higher in women (45%, 95% CIl =
41.5-49.0) than men (28%, 95% C| = 21.7-34.2). Among women, prevalence increased with
age after age 90, essentially doubling every 5 years. A lower prevalence of dementia was signifi-
cantly associated with higher education in women but not in men.

Conclusions: In a very large sample of participants aged 90 and older, prevalence of all-cause
dementia doubled every 5 years for women but not men. Neurology® 2008;71:337-343




Figure Age- and sex-specific prevalence of all-
cause dementiain The 90+ Study
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EDITORIAL

If we live long enough, will we all be
demented?

Redux

David B. Hogan, MD,
FACP, FRCPC
f\freul‘afogj}@ 2008:71:310-311

Would we all develop a dementia if we lived long

enough? Unless we become struldbrugs (Jonathan
Swift's term for members of our species who do not
die but continue to age and show the manifestations
of senescence), this remains as unanswerable a ques-
tion as George Carlin’s “If God is all powerful, can

He make a stone so big that He Himself can’t lift ie2”
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Translational Article

Special Issue on Extreme Longevity

Advance Access publivhed on March 1, 2002

Understanding Dementia Prevalence Among Centenarians

Leonard W. Poon.! John L. Woodard,” L. Stephen Miller,* Robert Green,* Marla Gearing.’ Adam Davey.’
Jonathan Arnold,” Peter Martin,® llene C. Siegler.” Lusine Nahapetyan,' Young Sek Kim,'” and
William Markesbery!!

Patterns of dementia prevalence.—Figure 1 shows the
pattern of frequency distribution of GDS severity. The dis-
tribution of GDS among centenarians is evenly distributed
in the middle ranges, with a median of 4 and a mean of 3.9
(8D = 1.7). 6.6% of centenarians had a GDS stage 1 and
15.9% had stage 2; 25.3%, 12.9%, 17.53%, 16.5%, and 5.4%

of centenarians had stages 37, respectively.
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[s dementia incidence declining?

Trends in dementia incidence since 1990 in the Rotterdam Study

ABSTRACT
Objective: To investigate whether dementia incidence has changed over the last 2 decades.

Methods: We compared dementia incidence in 2 independent subcohorts of persons aged 60-30
years from the Rotterdam Study, a population-based cohort study. The first subcohort started in
1920 (h = 5,727), the second in 2000 (n = 1,769). Participants were dementia-free at baseline
and followed for at maximum 5 years. We calculated age-adjusted dementia incidence rates for
the 2 subcohorts in total, in 10-year age strata, and for men and women separately. We also
compared mortality rates, differences in prevalence of vascular risk factors, and medication use.
Finally, we compared brain volumes and the extent of cerebral small vessel disease in participants
who underwent brain imaging 5 years after the baseline examinations.

Results: In the 1990 subcohort (25,696 person-years), 286 persons developed dementia, and in
the 2000 subcohort (8,384 person-years), 49 persons. Age-adjusted dementia incidence rates
were consistently, yet nonsignificantly, lower in the 2000 subcohort in all strata, reaching border-
line significance in the overall analysis (incidence rate ratio 0.75, 95% confidence interval [Cl]
0.56-1.02). Mortality rates were also lower in the 2000 subcohort (rate ratio 0.63, 95% CI
0.52-0.77). The prevalence of hypertension and obesity significantly increased between 1990
and 2000. This was paralleled by a strong increase in use of antithrombotics and lipid-lowering
drugs. Participants in 2005-2006 had larger total brain volumes (p < 0.001) and less cerebral
small vessel disease (although nonsignificant in men) than participants in 1995-1996.

Conclusions: Although the differences in dementia incidence were nonsignificant, our study sug-
gests that dementia incidence has decreased between 1990 and 2005. Neurology™ 2012;78:
1456-1463



Table 2

the 2000 vs the 1990 subcohort®

Age stratum, y

All
Incldence rate 1990
Incldence rate 2000
IRR (85%: Cl)

60-69
Incldence rate 1990
Incldence rate 2000
IRR [85% CI)

70-79
Incldence rate 1990
Incldence rate 2000
IRR (85%: Cl)

80-89
Incldence rate 1990
Incldence rate 2000

IRR (95% CI)

Abbreviations: Cl = confidence interval; IRR = incidence rate ratio.

Total

6.56
4.92
0.75(0.56-1.02)

1.29
1.08
0.83(0.29-2.41)

9.66
6.36
0.66 (0.40-1.10)

31.46
26.42
0.84 (0.56-1.26)

Men

6.25
448
0.72(0.44-1.18)

1.76
1.39
0.79(0.20-3.08)

8981
469
0.48(0.21-1.11)

30.93
30.41
0.98 (0.51-1.90)

Age-adjusted dementla Incldence rates and Incldence rate ratlos of

Women

6.78
5.20
0.77 (0.52-1.14)

0.90
0.82
0.91 (0.17-4.94)

9.49
7.82
0.82 (0.43-1.58)

31.75
24.22
0.77 (0.45-1.29)

2 Incidence rates are per 1,000 person-years. Incidence rates and IRR are adjusted for ace.

Meurclogy 78
IR PR PR

= =Eal_Zo o

May 8, 2012

o



* The proportion of those with dementia living in care homes rises steadily with age, from
26.6% of those aged 65-74, to 60.8% of those aged 90 and over.
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Mumber of people in the UK with late onset dementia living in residential care and in the community

Dementia UK, 2007
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Incidence of dementia in oldest-old
with amnestic MCI and other
cngnitiv& impairments

ABSTRACT

Objective: To examine the incidence of dementia among the oldest-cld people with normal cogni-
tion and different types of cognitive impairment.

Methods: This study included 395 participants without dementia [mean age 93.3 years] from The
90+ Study, a prospective, population-based study of aging and dementia in people aged 30
years and older. The participants had evaluations for dementia every 6 months, and their average
follow-up was 2.5 years. We examined the incidence of all-cause dementia in participants strati-
fied into 4 cognitive groups: normal, amnestic mild cognitive impairment ([aMCI), nonamnestic mild
cognitive impairmeant (naMCl), and other cognitive impairment [OCI).

Results: Dementia incidence was highest for participants with aMCI (31.4% per year] and OCI
(39.9% per year). Participants with naMCI had an incidence of 14.1% per year, and participants
with normal cognition had an incidence of 8.4% per year. Dementia incidence was associated with
increasing age in both normal and cognitively impaired participants; however, an APOE 4 allele was
associated with & higher dementia incidenca only in participants with basaline cognitive impairmment.
Conclusions: The risk of developing dementia in the oldest-old is high and increases to higher
rates when cognitive impairment is present. Similar to results of studies inyounger elderly individ-
uals, cognitive impairment and increasing age were related to increased dementia incidence. High
demeantia incidenca ratas in the oldest-old indviduals, particularly whan cognitively impaired, am-
phasize the need to further study cognitive impairment and dementia in this rapidly expanding age
group. Neurology ™ 2011;77:1006-1912

R T



Table 3 Incidence of all-cause, Alzheimer disease, and vascular dementia by
baseline cognitive group

Incldence per 100
Cognitive groups Incldent cases Parson-years persen-years [35%: Cl)
Allcause dementla
Normal B1 7266 84(64-108)
aMCl 18 573 31.4(18.6-50.0)
nakCl 10 711 141 (6.8-25.9)
oCl 52 1305 39.8(29.6-52.00
All cognlthve Impalrment® =] 2589 30.9(245-38.4)
Alzhelmer dementla®
Normal 24 4687 51 3.3-7.8)
aMCI 11 352 31.3[157-562)
nakdCl 4 3593 10.2 (2.8-26.3)
oCl a3 785 42.0(28.8-58.7)
All cognithve Impalrment® 48 153.0 31.4(23.1-41.86)
Vascular dementia®
Normal 10 4401 2301.1-42)
aMCI 2 194 10.2(1.3-38.0)
nakiCl 4 358 11.2(32.0-28.4)
oCl & 325 18.5(6.7-29.6)
All cognitive Impalrment® 12 B77 137 (7.0-23.8)

Abbreviations: aMCl = amnestic mild cognitive impairment; Cl = confidence interval;
naMCl = nonamnestic mild cognitive impairment; OCl = other cognitive impairment.

2 All participants with aMCI, nabACl, or OCI.

® Data available on 115 of 141 cases of incident dementia.



Robert 5. Wilson, PhD
Eisuke Segawa, PhDD

Patricia A. Boyle, PhD
David A. Bennett, MD

Correspondence & reprint
requests to D, Wilson:
revilecar® nsh. edo

[nfluence of late-life cognitive activity on
cognitive health

ABSTRACT

Objective: To test the hypothesis that late-life participation in mentally stimulating activities af-
fects subsequent cognitive health.

Methods: Analyses are based on 1,076 older persons without dementia at study onset participat-
ing in a longitudinal cohort study. They completed annual clinical evaluations for a mean of 4.9
years. Each evaluation included administration of & salf-report scale about participation in mern-
tally stimulating activities and a battery of cognitive performance tests. Previously established
measures of cognitively stimulating activity and cognitive function wera derived. We assessed the
temporal saquence of activity changes in relation to functional changes in a series of cross-lagged
panal models adjusted for age, sax, and education.

Results: During the observation period, cognitive activity participation |estimate of mean annusl
change = —0.066, SE = 0.005, p - 0.001) and cognitive functioning (estimate = —0.077, SE =
0.005, p = 0.001) declined at rates that were moderately correlated [r = 0.44, p < 0.001). The
level of cognitive activity in a given year predicted the level of global cognitive function in the
following year, but the level of global cognition did not predict the subsaquent level of cognitive
activity participation. Cognitive activity showed the same pattern of unidirectional associations
with measures of episodic and semantic memary, but its associations with working memaory were
bidirectional.

Conclusions: The results suggest that more frequent mental stimulation in old age leads to better
cognitive functioning. Neurology™ 2012:78:1123-1129
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Delirium is a strong risk factor for dementia in
the oldest-old: a population-based cohort study

Daniel H. ). Davis,"? Graciela Muniz Terrera,® Hannah l(eage,"'4 Terhi Rahkonen,®
Minna Oinas,®” Fiona E. Matthews,? Colm Cunninghalm,B Tuomo Polvikoski,® Raimo Sulkava,’®
Alasdair M. J. MacLullich®™" and Carol Brayne?

Recent studies suggest that delirium is associated with risk of dementia and also acceleration of decline in existing dementia.
However, previous studies may have been confounded by incomplete ascertainment of cognitive status at baseline. Herein, we
used a true population sample to determine if delirium is arisk factor for incident dementia and cognitive decline. We also examined
the effect of delirium at the pathological level by determining associations between dementia and neuropathological markers of
dementiain patients with and without a history of delirium. The Vantaa 85 + study examined 553 individuals (92 % of those eligible)
aged =85 years at baseline, 3, 5, 8 and 10 years. Brain autopsy was performed in 52%. Fixed and random-effects regression models
were used to assess associations between (i) delirium and incident dementia and (ii) decline in Mini-Mental State Examination scores
in the whole group. The relationship between dementia and common neuropathological markers (Alzheimer-type, infarcts and
Lewy-body) was modelled, stratified by history of delirium. Delirium increased the risk of incident dementia (odds ratio 8.7, 95%
confidence interval 2.1-35). Delirium was also associated with worsening dementia severity (odds ratio 3.1, 95% confidence interval
1.5-6.3) as well as deterioration in global function score (odds ratio 2.8, 95% confidence interval 1.4-55). In the whole study
population, delirium was associated with loss of 1.0 more Mini-Mental State Examination points per year (95% confidence interval
0.11-1.89) than those with no history of delirium. In individuals with dementia and no history of delirium (n = 232), all pathologies
were significantly associated with dementia. However, in individuals with delirium and dementia (n = 58), no relationship between
dementia and these markers was found. For example, higher Braak stage was associated with dementia when no history of delirium
(odds ratio 2.0, 95% confidence interval 1.1-3.5, P =0.02), but in those with a history of delirium, there was no significant rela-
tionship (odds ratio 1.2, 95% confidence interval 0.2-6.7, P = 0.85). This trend for odds ratios to be closer to unity in the delirium and
dementia group was observed for neuritic amyloid, apolipoprotein = status, presence of infarcts, «-synucleinopathy and neuronal loss
in substantia nigra. These findings are the first to demonstrate in a true population study that delirium is a strong risk factor for

incident dementia and cognitive decline in the oldest-old. However, in this study, the relationship did not appear to be mediated
by classical neuropathologies associated with dementia.



Table 2 The association of between delirium and
clinical outcomes

Outcome Delirium No delirium LCI Ucl  P-value
(n) {n)

Dementia™ 10 311 OR 865 213 3512 <001

Dementia 38 226 OR 3.06 149 629 <001
worsening”

Functional 42 230 OR 276 138 552 <001
warsening”

Mortality® 71 469 HR 1.61 125 210 <0.01

The results of four separate models where delirium is the exposure of interest,
adjusted by age, sex and co-morbidity, given with 95% Cls [lower confidence
interval (LCI), upper confidence interval (UCI).

a The dementia outcome gives the OR that a person with a history of delirium but
no dementia was then diagnosed with inddent dementia at the following wave.
b The OR of womsening in dementia (at least one point dedine in clinical dementia
rating scale) or function (at least one category decline in five-point scale from
independent to fully dependent for all care needs) between baseline and first
follow-up in indiiduals also experiencing delidum.

¢ Association between co-morbidity and mortality is also significant in this model
(HR 1.24, 95% Cl 1.18-1.30) per point on co-morbidity index.

All Pearson and Schoenfeld residuals P = 0.1.
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Figure 2 Longitudinal trajectory of change in MMSE score over time. Predicted trajectory of MMSE change for those with or without a
history of delirium at baseline. Co-efficients and P-values are shown. The estimates for the intercept and slope are given when all
covariates = 0. The estimate changes with the addition of each covariate, subtracting the appropriate p co-efficient where: delirium = yes;
age per year; sex = female; functional status per increase in five-point scale. The full model, along with 95% Cls for each estimate, and
related graphs are given in the Supplementary material.
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Syn = synucleinopathy.
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C-reactive protein and familial risk

for dementia

A phenotype for successtul cognitive aging

ABSTRACT

Objectives: |dentifying phenotypes for successful cognitive aging, intact cognition into late-old
age (=age 75), can help identify genes and neurobiclogical systems that may lead to interventions
against and prevention of late-life cognitive impairment. The association of C-reactive protein
(CRP) with cognitive impairment and dementia, observed primarily in young-elderly samples, ap-
pears diminished or reversed in late-old age (75 + years). A family history study determined if high
CRP levels in late-old aged cognitively intact probands are associated with a reduced risk of
dementia in their first-degree family members, suggesting a familial successful cognitive aging
phenotype.

Methods: The primary sample was 1,329 parents and siblings of 277 cognitively intact male
veteran probands at least 75 years old. The replication sample was 202 relatives of 51 cogni-
tively intact community-ascertained probands at least 85 years old. Relatives were assessed for
dementia by proband informant interview. Their hazard ratio (HR) for dementia as a function of the
proband's log-transformed CRP was calculated using the proportional hazards model.

Results: Covarying for key demographics, higher CRP in probands was strongly associated with
lower risk of dementia in relatives (HR = 0.55 [95% confidence interval (Cl) 0.41, 0.74], p <
0.02). The replication sample relationship was in the same direction, stronger in magnitude, and
also significant (HR = 0.15 [95% CI 0.06, 0.37], p < 0.0001).

Conclusions: Relatives of successful cognitive aging individuals with high levels of CRP are relatively
likely to remain free of dementia. High CRP in successful cognitive aging individuals may constitute
a phenotype for familial—and thus possibly genetic—successful cognitive aging. Neurology®
2012;79:1116-1123




Figural Cumulative rizsk of dementia in relatives of cognitively intact male
veteran probands aged 75+ by proband C-reactive protain
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[ Figure 2 The survivor effect model W

Unprotected

Protected

Increasing risk factor

Up to early old-age Late old-age

The left side represents unprotected (red) and protected (blue) cognitively intact individuals

in midlife and early old age and shows both groups with a wide range of risk factor levels.
The right side represents unprotected (red) and protected (blue) individuals in late-old age
where the unprotected group (red) has disproportionately fewer survivors and thosewho do
survive tend to have lower levels of risk factors. The protected group (blue) has minimal
attrition due to mortality and dementia regardless of the risk factor level.



EDITORIAL

High CRP with “normal” cognition

A resilient phenotype in old age

Aron §. Buchman, MD
David A. Bennetr, MD

Nenrology™ 2012,7%1078-1079

It has long been recognized that some individuals
maintain normal cognition despite the presence of a
range of risk factors for cerebrovascular disease and

dementia, including CRP. In fact, some older per-
sons remain cognitively healthy despite the accumu-
lation of common neuropathologies such as AD
pathology, infarcts, and Lewy bodies. This under-
scores the importance of understanding factors that
may modulate or promote resilience in additon to
the identification of factors that promote pathology.

The study by Silverman et al. makes several impor-
tant contributions to these efforts. First, it con-
tributes to an expansion of aging research from
concentrating on disease and deterioration to focus-
ing on resilience and healthy cognitive aging. Sec-
ond, their approach can be used to identify
additional putative risk factors for cognitive decline
that may suggest preventive strategies. Third, the
study suggests that the resilient phenotype is poten-
tially heritable, pointing to the need to identify the
genetic architecture underling resilience. Finally,
the study underscores the need for careful consider-
ation of the role of risk factors for dementia across
the lifespan. Isolating a healthy cognitive aging
phenotype is a necessary first step in explicating
the underlying molecular pathways that may pro-
mote the maintenance of normal cognition in
older adults.'” These efforts are essential for devel-
oping strategies to improve cognitive health in our
rapidly aging population.
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Figure 4 Propoition of subyjects with AD. Numbers on the
r-axis represent the beginning of each H-year age intervel,
with the exception of 35+, which represents 95 to 106
vears. The number of individuals in each age group is
shown at the top of each bar Proportions of probable

AD (wa ), possible AD with a vascular component {£2),
possible AD with coexisting disease (mm), and possible
AD-other (0} are described The proportions of probable
AD, possible AD with coexisting disease, and possible
AD-other did not ehange with ege The proportion of
possible AD with a vascular component increased with
age (logistic regression, p < 0.05).
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Age, Neuropathology, and Dementia

George M. Savva, Ph.D_, Stephen B. Wharton, F.R.C.Path., Paul G. Ince, M.D.,
Gillian Forster, B.5c,, Fiona E. Matthews, Ph.D._, and Carol Brayne, M.D.,
for the Medical Research Council Cognitive Function and Ageing Study

ABSTRACT

BACKGROUND
Research in Alkheimer's disease is focused mainly on younger old persons, whereas
smudies invelving very old persons report attenuated rel ationships bebveen the path-
ological features of Alzheimer’s disease and dementia.

METHODS
We assessed 456 brains donated wo the population-based Medical Research Counci!
Cognitive Function and Ageing Study from persons 69 to 108 years of age at death.
We used a standard neuropathological protoco! that included measures of the path-
ological features of Akheimer's disease, cerebral atrophy, and cerebrovascular dis-
ease. Heuropathological variables were dichotomized to represent no burden or a
mild burden of pathological lesions as compared with 3 moderate or severe burden.
Logistic regression was used to estmate the effect of age on the relationship be-
tween neuropathological features and dementia.

RESULTS
The difference in the prevalence of moderate and severe Alzheimer'stype patho-
logical changes between persons with and those withour dementia decreased with
increzsing age. The association between neocortical neurtic plagues and dementiz
was strong at 7% vears of age (odds ratio, 8.63; 95% confidence mterval [CI], %.E1
to 19600 and recuced at 95 vears of age (odds ratio, 2.48; 95% CL, 0.92 to 4£.14), and
similar attenuations with advancing age were observed in the association between
other pathological changes related o Alzhetmer'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 vears of age {odds ratho, 5.11; 95% CI, 194 to
13.46) and 95 years of age (o0dds ratio, 6.10; 9%k C1, ZE0 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 agaimst demen-
tia on the population.
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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
aldest-old individuals without dementia with and without AD neuropathology.

Methods: The study included 58 individuals without dementia from The 90+ Autopsy Study, &
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 MiniMental State Examination
[(3MS) and the California Verbal Learning Test Il (CVLT) by lewel of AD neuropathology. Based on
Consortium to Establish a Registry for Alzheimer's Dizoase plague staging, individuals waro 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 1) or high (V-] tangles.

Results: Mo significant differances were found in 3MS or CVLT cognitive performance over time
based on plague or tangle staging. Both high and low pathology groups showed modest imiprove-
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™ 2012:79:915-821



[ Figurel Predicted cognitive scores at each visit by plaque group 1
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The predicted cognitive score at each visit for the Modified Mini-Mental State Examination
(3MS) (A) and the California Verbal Learning Test Il (CVLT) (B) was based on the parameter
estimates derived from model 2 for an individual who was 94 years of age at baseline.
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B-Amyloid burden in healthy aging

Regional distribution and cognitive consequences

ABSTRACT

Objective: Several lines of evidence suggest that pathologic changes underlying Alzheimer dis-
ease [AD] begin years prior to the clinical expression of the disease, underscoring the need for
studies of cognitively healthy adults to capture these early changes. The overall goal of the cur-
rent study was to map the cortical distribution of g-amyloid (Ag] in a healthy adult lifespan sample
(aged 30-88), and to assess the relationship between elovated amyloid and cognitive perfor-
mance across multiple domains.

Methods: A total of 137 well-screened and cognitively normal adults underwent A8 PET imaging
with radiotracer *#F-florbotapir. Ap load was estimated from B cortical regions. Participants wera
genoty ped for APOE and tested for processing speed, working memory, fluid reasoning, episodic
meamory, and varbal ability.

Results: Ap deposition is distributed differentially across the cortex and progresses at varying
ratas with age across cortical brain regions. A subset of cognitively normal adults aged 60 and
over show markedly elevated deposition, and also had a higher rate of APOE 4 (38%) than
nonelevated adults (19%:). A burden was linked to poorer cognitive performance on measuras of
processing spesd, working memaory, and reasoning.

Conclusions: Evien in a highly selected lifespan sample of adults, Ap deposition is apparent in
some adults and is influenced by APOE status. Greater amyloid burden was related to delete-
rious effects on cognition, suggesting that subtle cognitive changes accrue as amyloid
progresses. Newrology™ 2012:78:387-3095



( Figure 3 Effect of elevated p-amylold (A ) deposition on 5 domalns of cognition 1
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Table1 Sample demographlcs: MMSE and prevalence of APOE

positivity by decade
APOE e4—, APOE 4+, APOEed4-—, APOE e4 +,

Age full sample, full sample, withoutelevated, without elevated,
decade,y MNo. MMSE % (n) % (n) % (n) % (n)
30-38 14 2957 71(10) 29 (4) — —
40-49 16 29.38 75(12) 25 (4) — —
50-58 18 2975 58(11) 42 (8) — —
60-69 26 2931 81(21) 19(5) 81 (17) 19 (4)
70-79 31 29.00 B4(26) 16 (5) a2 (21) 8(2)
80-89 30 29.03 77(23) 23 (7) 81 (21) 19 (5)

Abbreviations: APOE €4+ = heterozygosity or homozygosity for 4 allele; MMSE = Mini-
Mental State Examination.
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Distinct profiles of brain and cognitive
changes in the very old with Alzheimer

disease

ABSTRACT

Objective: To determine whether age-standardizad brain morphometric and cognitive profiles dif-
fer in young-old {aged 60-75 years) and very-old (aged 80-91 years) patients with Alzheimer
disease (AD).

Methods: Using a case-control retrospective design, we compared hippocampal volume and cor-
tical gray matter thickness in areas known to be affected by AD in 105 patients with AD and 125
healthy control (HC) participants divided into young-old and very-old subgroups. Brain morpho-
metric and cognitive scores of the AD groups were standardized to their respective age-
appropriate HC subgroup and then comparad.

Results: Several cognitive domains (executive function, immediate memory, and attention/pro-
cessing speed) were less abnormal in the very old with AD than in the young old with AD. Similarly,
the very old with AD showed less severe cortical thinning than the young old with AD in the left
posterior cingulate cortex, right lateral temporal cortex, and bilateral parietal cortex and in overall
cortical thickness. This effect is partially explained by an age-related decrease in cortical thick-
ness in these brain regions in the HC participants.

Conclusions: The typical pattern of AD-related cognitive and morphometric changes seen in the
young old appear to be less salient in the very old. Thus, mild cases of AD in the very old may go
undetected if ong expects to see the prototypical pattern and severity of cognitive or brain
changes that occur in the young old with AD. These results underscore the importance of inter-
preting neuropsychological test performance and morphometric brain measures in reference to
the individual's age. Neurology™ 2011;77:713-721
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Brain aging in the graying population

Not all the same color

Both cognitive and imaging results from the
Stricker et al. study indicate that the very old healthy
control (HC) and Alzheimer disease (AD) dementia
study groups differ from their respective younger age
comparison group. Interestingly, where there were
significant differences, the very old patients with AD
and dementia showed less evidence of brain aging
compared to the young old patients with AD and
dementia. The investigators note that the decreased
differential berween the very old HC and AD de-
mentia study groups on both cognitive and MRI
measures compared to the young old HC and AD
dementia groups makes detection of early-stage dis-
ease in this oldest age eroup more difficult.

The significance of this study is twofold. First,
methods for early detection of AD dementia cannot
be uniformly applied across the entire elderly age
spectra. Degree of cortical thickness and cognitive
markers, particularly in the domains of memory and
executive function, may have different thresholds for
diagnostic purposes in older vs younger patients. Sec-
ond, with greater emphasis on preclinical detection,
it may be more important to refine measurement
tools specifically for the very elderly.

Indeed, efforts directed at detection of a single
disease, AD in this case, may be somewhat short-
sighted. It is a mistake to assume that clinically
diagnosed AD dementia represents “pure” AD
pathologically. The authors note that mixed patholo-



Acta Neuropathol. 2010 Apr;119(4):421-33
Prevalence of dementia disorders in the oldest-old: an autopsy study.
Jellinger KA, Attems J.

A retrospective hospital-based study of the relative prevalence of different disorders was
performed in 1,110 consecutive autopsy cases of demented elderly in Vienna, Austria (66%
females, MMSE <20; mean age 83.3 +/- 5.4 SD years).

Four age groups (7-10th decade) were evaluated.

In the total cohort AD pathology was seen in 82.9% ("pure” AD 42.9%; AD + other pathologies
39.9%), VD in 10.8% (mixed dementia, MIX, i.e. AD + vascular encephalopathy in 5.5%); other
disorders in 5.7%, and negative pathology in 0.8%.

The relative prevalence of AD increased from age 60 to 89 years and decreased slightly
after age 90+, while "pure" VD diagnhosed in the presence of vascular encephalopathy of
different types with low neuritic AD pathology (Braak stages <3; mean 1.2-1.6) decreased
progressively from age 60 to 90+; 85-95% of these patients had histories of diabetes,
morphologic signs of hypertension, 65% myocardial infarction/cardiac decompensation,
and 75% a history of stroke(s).

Morphologic subtypes, subcortical arteriosclerotic (the most frequent), multi-infarct
encephalopathy, and strategic infarct dementia showed no age-related differences.

The relative prevalence of AD + Lewy pathology remained fairly constant with increasing
age. Mixed dementia and AD with minor cerebrovascular lesions increased significantly
with age, while other dementias decreased.

This retrospective study using strict morphologic criteria confirmed increased prevalence of AD
with age, but mild decline at age 90+, and progressive decline of VD, while AD + vascular
pathologies including MIX showed considerable age-related increase, confirming that mixed
pathologies account for most dementia cases in very old persons.

A prospective clinicopathologic study in oldest-old subjects showed a significant increase in both
AD and cerebral amyloid angiopathy (CAA), but decrease in VD over age 85, while in a small
group of old subjects CAA without considerable AD pathology may be an independent risk factor
for cognitive decline.
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Table 1. Clinical and Pathological Characteristics at or Proximate to Death for Persons Younger Than 90 Years of Age at Death Compared

With Persons Aged 90 Years or Older

Total EAEEEQ Age =90 P
Characteristic (N = 804) (n = 603) (n=301) Value®
Age at death, mean (S0), v T B3E (4.8) 94.3(3.3) =00
Sex, No. (%)
Male 296 (36.8) 213 (42.3) 83 (27 6] ;
Female 50R (B3.2) 290 (57.7T) 218 (72 .4) =00t
Education, mean (30), v 16.5 (3.7 16.7 [38) 162 (3.4 05
MMSE score, mean (S0 (range: 1-30) 2148 3.508.1) 19.2 (9.3 =0
Dementia, No. (%)® 304 (37 8) 143 (28.4) 161 (53.5) =001
Pathological type, Mo (%)
Any diagnosis® 584 (74.5) 351 (B9.8) 248 (B2 .4) =.0M
Apd 493 (61.3) 279 [B5.5) 214 (F1.1) =.0M
LB (neocortical) 78(9.7) 46 (9.2) 32 (10.8) A9
Infarct® 272 (338) 147 (29.2) 125 (41.5) =00
Single pathologies 374 (46.5) 238 (47.3) 136 (45.2) 56
AD (no infarct or LE) 271 (33.7) 167 (33.2) 104 {34.6) 70
LB (no AD or infarct) 15(1.9) 12 (2.4) 3.0 JB
Infarct (no AD or LE) 8a(11.0) 59 (11.7) 29 9.6) 36
Muoxed pathologies 225 (2800 113 (22.5) 112 (37.2) =001
AD plus LB 41 (B61) 25 (5.0) 16 (5.3) B3
AD plus infarct 162 (20.2) 73 (15.7) 83 (27 .68 =00
LB plus infanct 304 110.2) 207 .29
AD plus LB plus infarct 19 (2.4) & (1.5) 11{3.7) 06

Abbreviations: AD, Alzhaimer diseasa; LB, Lewy body; MMSE, Mini-Mental State Examination.

E'Gai::l.ltatm from 2 tests or ¢ test.

b Diagniosed using the Mational Institute of Neurological and Communicative Disordars and Stroke and the Alzheimer Disaase and Related Disorders criteria (McKhann G, Drachman
[, Folstein M, et al. Clinical diagnosis of Alzheimer disaase: raport of the NMINCDG-ADRDA Work Group under the auspices of Department of Health and Human Senvices Task
Forca on Alrheimer Disease. Neurology: 1984; SJE%EIE.{I -944). Of participan

pathological diagnoss of .-'!'.tharner ditnzse; O 147
LB, or infarct pathology).
I3Iru:|u':|~\;nﬁ diagnosiz of AD, LB, or infarct pathology.

dA modified Higlschowsky silver stainwas used fo visualize neuritic plagues and neurofibrill
ropathologic diagnosas were made by a board-certified neuropatholegist binded to age

:nagedﬁmnaﬁand 0 (5.6%) aged 90 years or ckder

ts with dementia, 18 (12.6%) aged 65 to 89 years and 21 (13.0%) aged 90 years or older had no
%‘rad none of the pathological dliag"n}sa@ examined (Akzhoimer disoasa,

tangles in the frontal, temporal, parietal, entorhinal, and hippocampal cortices. Neu-
dlggnal diagnoss. The neurcpathologic diagnosis of AD was mada using the National

Institutes of Aging-Resgan criteria {intermediata or high ikelihood) without adjustment for age or cinical diagnosis (National Institule on Aging; Reagan Institute Working Group on
Diagnostic Criteria for the Meurcpathological Assessment of Alzheimer Disease. Consensus recommendations for the postmortem diagnosis of Alzheimer disease. Newrobiol

1947.18[4 suppl):51-53).
Elrn:ﬁpuclge'nd all con rme:lpmrmin: macroscopic infarcts and chronic cortical microscopic infarcts.

17949
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Survival of people with clinical diagnosis of dementia in
primary care: cohort study

Greta Rait, senior clinical scientist,! Kate Walters, senior lecturer in primary care,? Christian Bottomley,
statistician,? Irene Petersen, Medical Research Council special training fellow in health services research,?
Steve lliffe, professor of primary care for older people? Irwin Nazareth, director’

Table 1|Incidence of dementia by age and sex, 1997-2007

Women Men
Age band Person years Person years Incidence rate ratio
(years) Mo at risk Incidence® (95% CI) Mo atrisk Incidence® (95% CI) (95% Cl)
BO-69 GO0 1122 402 0.53(0.49 to 0.59) 527 1086063 0.49 (0.44 to 0.53) 1.10 (0,98 to 1.24)
Fo-7g 3515 B36 166 3.75(3.63 to 3.B8) 2179 Fra a2y 2.81 (2,69 to 2.93) 1.34 (1.27 to 1.41)
BO-B9 7193 GOB 358 11.82011.55t012,10) 3120 166 622 B.51 (B.21 to B.81) 1.39 (1.33 to 1.45)
290 2603 231523 11.24 (10.81t011.67) G2 BS B0 748 (6,92 to B.0S) 1.50 (1,38 to 1.64)

*Incidence of dementia per 1000 person years at risk.

Incidence (per 1000 person years)

0
1597 1999 2001 2003 2005 2007

Year

Fig 1| Incidence of dementia by year from 1997 to 2007
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Fig 2| Kaplan-Meier survival curves for people with and without dementia
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Survival of people with clinical diagnosis of dementia in
primary care: cohort study
Greta Rait, senior clinical scientist,! Kate Walters, senior lecturer in primary care,? Christian Bottomley,

statistician,? Irene Petersen, Medical Research Council special training fellow in health services research,?
Steve lliffe, professor of primary care for older people? Irwin Nazareth, director’

Results The median survival of people with dementia
diagnosed at age 60-69 was 6.7 (interquartile range
3.1-10.8) years, falling to 1.9 (0.7-3.6) years for those
diagnosed atage 20 orover. Adjusted mortality rates were
highest in the first year after diagnosis (relative risk 3.68,
95% confidence interval 3.44 to 3.94). This dropped to
2.49(2.29t0 2.71) inthe second year. The incidence of
recorded dementia remained stable overtime (3-4/1000
personyears at risk). The incidence was higher in women
and in younger age groups (60-7 9 years) living in deprived

drfeds.
"ROJUSTED TOT AEE AND SEX.
tadjusted for age, sex, deprivation, smoking, alcohaol, diabetes,
hypertension, cardiovascular disease, cerebrovascular disease, and high
tholesterol,




Source: World Alzhel mer Report 2008, Alzhel mer' s Dissasa International

ALZHEIMER'S DISEASE

ESTIMATED GROWTH OF DEMENTIA

The number of people with dementia will roughly double every 20 years, with the biggest increases in developing countries.
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Popolazione per classi di eta, Italia 1991-2051,

Scenario centrale, dati al 1° gennaio
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ASL Brescila

. 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 demenza senile o demenze non
Alzheimer

. 83% eta superiore a 75 anni
. 2/3 vivono a domicilio

. Il 20% dei pazienti € in cure domiciliari e il 5,6% in centri diurni.

. 4.693 sono ospiti presso le RSA (38% dei pazienti con diagnosi
nota; 57% della popolazione residente in RSA).

Angelo Bianchetti, 14/09/2012



ASL Brescla
prevalenza della demenza
attesa ed osservata

0SSENG attesi ossenati -attesi ossenati
A48 0 622 1070 367
) 89 2336 3856 1271
A 89 5121 7265 4637

5914 7181 6208
’ 13993 19372 12483

| trattati con achei corrispondono all’'8.6% dei pazienti
con AD attesi e al 13.4% di coloro la cui diagnosi e
nota.

Angelo Bianchetti, 14/09/2012
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Challenges to diagnosing and studying dementia in the oldest old.




