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ANALYSIS

The craze
for “early
detection”

The growing number

of articles on the early
detection of disease fail
to give a balanced view of
benefits and harms, say
Bjorn Hofmann and
John-Arne Skolbekken

268 13 May 2017 | thebmj

arly detection and @
treatment of disease

have been part of Gruppo di riceta geriatrin
medical practice since il El

the early 19th century.
As Chisholm wrotein 1822, “Every
chance of success depends on the
early detection of disease and, of
course, the early adoption of the
treatment which experience has
proved to be the only one.”" The
opportunity to discover disease in
its early development, potentially
enabling reductions in morbidity and
mortality, has been an incentive for
doctors, and, if missed, a source of
blame and litigation.” As lamentably
expressed by Arnold in 1907, “The
attitude of the general practitioner
today toward thoracic aneurysm
may be compared to his attitude a
few years ago toward the recognition
of pulmonary tuberculosis—he was
satisfied to recognise the disease
when it was fully developed.”






ABSTRACT

OBJECTIVE

To forecast dementia prevalence with a dynamic
modelling approach that integrates calendar trends
in dementia incidence with those for mortality and
cardiovascular disease.

DESIGN
Modelling study.

SETTING
General adult population of England and Wales.

PARTICIPANTS

The English Longitudinal Study of Ageing (ELSA) is a
representative panel study with six waves of data across
2002-13. Men and women aged 50 or more years, selected
randomly, and their cohabiting partners were recruited to
the first wave of ELSA (2002-03). 11392 adults participated
(response rate 67%). To maintain representativeness,
refreshment participants were recruited to the study at
subsequent waves. The total analytical sample
constituted 17 906 people. Constant objective criteria
based on cognitive and functional impairment were used
to ascertain dementia cases at each wave.
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MAIN OUTCOME MEASURES
To estimate calendar trends in dementia incidence,
correcting for bias due to loss to follow-up of study
participants, a joint model of longitudinal and
time-to-event data was fitted to ELSA data. To forecast
future dementia prevalence, the probabilistic Markov
model IMPACT-BAM (IMPACT-Better Ageing Model) was
developed. IMPACT-BAM models transitions of the
population aged 35 or more years through states of
cardiovascular disease, cognitive and functional
impairment, and dementia, to death. It enables
prediction of dementia prevalence while accounting
for the growing pool of susceptible people as a result
of increased life expectancy and the competing effects
due to changes in mortality, and incidence of
cardiovascular disease.

CONCLUSIONS

| o

RESULTS

In ELSA, dementia incidence was estimated at 14.3 per
1000 person years in men and 17.0/1000 person years
in women aged 50 or more in 2010. Dementia incidence
declined at a relative rate of 2.7% (95% confidence
interval 2.4% to 2.9%) for each year during 2002-13.
Using IMPACT-BAM, we estimated there were
approximately 767 000 (95% uncertainty interval
735000 to 797 000) people with dementia in England
and Wales in 2016. Despite the decreasein incidence
and age specific prevalence, the number of people with
dementia is projected to increase to 872000, 1092000,
and 1205000 in 2020, 2030, and 2040, respectively.

A sensitivity analysis without the incidence decline
gave a much larger projected growth, of more than

1.9 million people with dementia in 2040.

Age specific dementia incidence is declining. The
number of people with dementia in England and Wales
is likely to increase by 57% from 2016 to 2040. This
increase is mainly driven by improved life expectancy.

thebmj | BMJ2017,358:)2856 | doi: 10.1136/bmj.j2856
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DISEASE: STOP IT BEFORE IT STARTS
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Brain Amyloid Pathology and Cognitive Function
Alzheimer Disease Without Dementia?

Pieter Jelle Visser, MD, PhD; Betty Tijms, PhD
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The Failure of Solanezumab — How the FDA Saved Taxpayers

Billions
Chana A. Sacks, M.D., Jerry Avorn, M.D., and Aaron S. Kesselheim, M.D., J.D., M.P.H.
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IMPORTANCE Among cognitively normal individuals, elevated brain amyloid (defined by
cerebrospinal fluid assays or positron emission tomography regional summaries) can be
related to risk for later Alzheimer-related cognitive decline.

OBJECTIVE To characterize and quantify the risk for Alzheimer-related cognitive decline
among cognitively normal individuals with elevated brain amyloid.

DESIGN, SETTING, AND PARTICIPANTS Exploratory analyses were conducted with longitudinal
cognitive and biomarker data from 445 cognitively normal individuals in the United States
and Canada. Participants were observed from August 23, 2005, to June 7, 2016, for a median
of 31 years (interquartile range, 2.0-4.2 years; maximum follow-up, 10.3 years) as part of the
Alzheimer's Disease Neuroimaging Initiative (ADNI).

EXPOSURES Individuals were classified at baseline as having normal (n = 243) or elevated
(n = 202) brain amyloid using positron emission tomography amyloid imaging or a
cerebrospinal fluid assay of amyloid .

MAIN OUTCOMES AND MEASURES Outcomes included scores on the Preclinical Alzheimer
Cognitive Composite (PACC; a sum of 4 baseline standardized 7 scores, which decreases with
worse performance), Mini-Mental State Examination (MMSE; O [worst] to 30 [best] points),
Clinical Dementia Rating Sum of Boxes (CDR-Sum of Boxes; O [best] to 18 [worst] points), and
Logical Memory Delayed Recall (O [worst] to 25 [best] story units).

RESULTS Among the 445 participants (243 with normal amyloid, 202 with elevated amyloid),
mean (SD) age was 74.0 (5.9) years, mean education was 16.4 (2.7) years, and 52% were
women. The mean score for PACC at baseline was 0.00 (2,60); for MMSE. 29.0 (1.2); for
CDR-5um of Boxes, 0.04 (0.14); and for Logical Memory Delayed Recall, 13.1(3.3). Compared
with the group with normal amyloid, those with elevated amyloid had worse mean scores at 4
years on the PACC (mean difference, 1.51 points [95% Cl, 0.94-2.101; P < .001), MMSE (mean
difference, 0.56 points [95% Cl, 0.32-0.80]; P < .001), and CDR-Sum of Boxes (mean
difference, 0.23 points [95% CI, 0.08-0.38]; P = .002). For Logical Memory Delayed Recall,
between-group score was not statistically significant at 4 years (mean difference, Q.73 story
units [95% Cl, -0.02 to 1.48]; P = .056).

CONCLUSIONS AND RELEVANCE Exploratory analyses of a cognitively normal cohort followed
up for a median of 3.1 years suggest that elevation in baseline brain amyloid level, compared
with normal brain amyloid level, was associated with higher likelihood of cognitive decline,
although the findings are of uncertain clinical significance. Further research is needed to
assess the clinical importance of these differences and measure longer-term associations.
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PsiCOCERATRIA Il demone nella mente di mio marito’
Amalia Cecilia Bruni, Valentina Lagana, Francesca Frangipane

Ti scrivo per condividere una storia con te, appositamente per te. La mia
speranza e che questo possa aiutarti a capire un po’di piu i tuoi pazienti, con
i loro compagni di vita e chi si prende cura di loro. Forse questo aggiungera
un altro paio di volti dietro ai perché del tuo agire da professionista. Sono
sicura che ne hai gia tanti.

Si tratta di una storia personale, purtroppo tragica e straziante, ma attraverso
la condivisione di queste informazioni con te so che posso contribuire a fare
la differenza neclla vita di altri.

Come forse saprai, mio marito Robin Williams aveva la malattia a Corpi di
Lewy (LBD), una patologia ancora poco conosciuta, ma mortale. Si ¢ tolto la
vita nel 2014 al termine di una “persecuzione” intensa, destabilizzante e rela-
tivamente rapida determinata dai sintomi di questo morbo. Lui non era solo a
vivere 'esperienza traumatica: come saprai, circa 1.5 milioni di connazionali
in questo momento stanno soffrendo allo stesso modo. Anche se non era
solo, il suo caso era particolare. Fino al rapporto del coroner, 3 mesi dopo la
sua morte, non seppi che era affetto da LBD diffusa. Tutti € 4 i medici che ho
incontrato, ai quali ho consegnato i risultati, dissero che quello di mio marito
era uno dei casi peggiori che avessero mai visto. Lui aveva perso circa il 40%
dei neuroni dopaminergici e quasi nessun neurone era libero dai corpi di
Lewy, sia nel cervello, sia nel tronco encefalico.

1 Schneider Williams S.The terrorist inside my husband’s brain. Neurology 2016;87:1308-11.
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Key Role of the Diagnosis in Patients Suffering
from Dementia
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Email: amaliaceciliabruni@gmail com

Abstract

The current number of people suffering from dementia is about 35.6 million and this number is destined to seriously growth. Dementia
is mostly unknown and its in-vivo diagnosis frequently remains in the field of the uncertainty and probability. An early comprehension of the
disease is crucial because it determines its impact on the person and on the family. The present opinion started from the analysis of the letter
written by Robin Williams’ wife about his illness (the Lewy Body Dementia) before, during and after death. Several issuss arouse from the
commentary and deal with the difficulties involved in the diagnosis; the role of cognitive reserve and the pitfalls growing in the couple, the lack of
informalion, the awareness of the disease; the Lheme of the suicide linked 1o dementia and the role of neuropathology. All of these themes need a
reflection and must be transformed into new attitudes towards dementias. The hope of Susan, and of many family members, is that the suffering

of their relatives may one day help other patients, other families and doctors and researchers to fight these terrible diseases. With them and for
them we will not surrender.

Keywords: Dementia; Lewy body dementia; Diagnosis; Behavioral disorders; Robin williams
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2006 2015
UVA 41,1 20,6
Specialista pubblico 37,9 65,5
di cui
Neurologo 22,2 35,6
Geriatra 92 29,9
Altro specialista 6,5 0,0
Specialista privato 18,2 13,4
di cui
Neurologo 11,0 8,1
Geriatra 5,5 5,3
Altro specialista 1,7 0,0
Medico di medicina generale 2,8 0,5
Totale 100,0 100,0

Fonte: indagine Censis, 2006 e 2015.
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Dementia: timely diagnhosis and early intervention
e OPEN ACCESS

Louise Robinson general practitioner and professor of primary care', Eugene Tang NIHR academic
clinical fellow in general practfce‘, John-Paul Taylor senior clinical lecturer and honorary consultant
in old age psychiatry®

Dementia describes a clinical syndrome that encompasses
difficulties in memory, language, and behaviour that leads to
impairments in activities of daily living. Alzheimer’s disease
1s the most common subtype of dementia, followed by vascular
dementia, mixed dementia, and dementia with Lewy bodies.
Because the global population 1s rapidly ageing, dementia has
become a concern worldwide'; the illness places considerable
burden on individuals and their families and also on health and

social care provision. 3

BMJ 2015:350:h3029 doi: 10.1136/bmj.h3029 (Published 16 June 2015)
(%




m Dementia: timely diagnosis and early intervention

E=2a OPEN ACCESS

Louise Robinson general practitioner and professor of primary care', Eugene Tang NIHR academic
clinical fellow in general pracr."ce1, John-Paul Taylor senior clinical lecturer and honorary consultant
in old age psychiatry?

By 2050 an estimated 135 million people worldwide will have
dementia. In 2010 the global cost of dementia care was estimated
at $604bn (£396bn; €548bn) and estimated to increase to $1tr
by 2030." Of all chronic diseases, dementia is one of the most
important contributors to dependence and disability.” * In the
absence of a cure, a professional belief that nothing can be done
has contributed to delays in diagnosis.* However, increasing
evidence showing that dementia may be preventable' ° has led
to an international focus on earlier diagnosis and intervention.’
This review aims to summarise current evidence and best
practice in the diagnosis and early intervention in dementia care,

BMJ 2015;350:h3029 doi: 10.1136/bmj.h3029 (Published 16 June 2015)
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DECEMBER 2015

Early Detection and Diagnosis of Alzheimer’s Disease

Disclosure of Diagnhoses

Percentage of Seniors Diagnosed with Specified Condition or Their
Caregivers Who Are Aware of the Diagnosis

93% 90%

83%

Alzheimer's Four Most  Cardiovascular  High Blood Arthritis
Disease Common Disease Pressure
Cancers*

*Breast, Lung, Prostate and Colorectal
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Imaging the ageing brain: identifying early disease or
opening Pandora’s box?

Aside from accurately identifying brain pathology in
vivo, ultimately what matters is whether any biomarker-
based classification can reliably predict clinically relevant
outcomes. For now, at least, this evidence is limited and
accordingly, caution is recommended before equating
pathologies determined on the basis of biomarkers to
disease states in cognitively unimpaired individuals.
These caveats notwithstanding, this landmark study

is an important staging post on a journey that will
hopefully lead to a personalised approach to prevention

of dementia.
Jonathan M Schott

www.thelancet.com/neurology Vol 16 June 2017
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Brain Amyloid Pathology and Cognitive Function
Alzheimer Disease Without Dementia?

Pieter Jelle Visser, MD, PhD; Betty Tijms, PhD

If there ever was an exciting time for Alzheimer disease (AD)
research, it is now. The discovery of biomarkers beginning
20 years ago, for example, positron emission tomography
(PET) tracers that bind to
& plaques, the core pathologi-
Related article page 2305 cal hallmark of the disease,
unlocked new research fields.
Together with increasing amounts of longitudinal data, it now
is possible to study how the disease unfolds. This will trans-
form the way AD is conceptualized, diagnosed, and treated.
ADis characterized by aggregated 3-amyloid into plagues
in the brain. This amyloid pathelogy can be measured by
PET tracers or indirectly by a reduction of the B-amyloid,_,.,
peptide in cerebrospinal fluid (CSF).!2 Previous research
has shown that abnormal amyloid biomarkers are present in
up to 50% of cognitively normal older persons.® The preva-
lence of amyloid pathology increases with age, and this par-

jama.com

allels increases in Alzheimer-type dementia approximately
20 vears later.? The time lag between amyloid pathology and
dementia prevalence suggests a long preclinical stage of
the disease, during which pathological events accrue until brain
damage is so extensive that cognitive impairment emerges.
Still, it remains controversial whether the presence of
amyloid pathology in persons without dementia will eventu-
ally result in dementia. Postmortem studies showed that
older persons can have extensive amyloid pathology in the
absence of cognitive impairment,* but it has remained
unknown whether these individuals would have developed
dementia if they had lived longer. The availability of bio-
markers now makes it possible to follow cognitive decline
in cognitively normal individuals with abnormal amyloid.
A number of studies have shown that cognitively normal
individuals with amyloid pathology experience more rapid
cognitive decline than those without amyloid pathology.>®

JAMA June 13,2017 Volume 317, Number 22

2285
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Detection of neurodegenerative disease using olfaction

*Michael S Xydakis, Leonardo Belluscio

www.thelancet.com/neurology Vol 16 June 2017



Age-specific and sex-specific prevalence of cerebral
B-amyloidosis, tauopathy, and neurodegeneration in
cognitively unimpaired individuals aged 50-95 years:
a cross-sectional study

Clifford R Jack Jr, Heather | Wiste, Stephen D Weigand, Terry M Therneau, David S Knopman, Val Lowe, PrashanthiVemuri, Michelle M Mielke,
Rosebud O Roberts, Mary M Machulda, Matthew L Senjem, Jeffrey L Gunter, Walter A Rocca, Ronald C Petersen

Summary

Background A new classification for biomarkers in Alzheimer’s disease and cognitive ageing research is based on
grouping the markers into three categories: amyloid deposition (A), tauopathy (T), and neurodegeneration or neuronal
injury (N). Dichotomising these biomarkers as normal or abnormal results in eight possible profiles. We determined
the clinical characteristics and prevalence of each ATN profile in cognitively unimpaired individuals aged 50 years
and older.

Methods All participants were in the Mayo Clinic Study of Aging, a population-based study that uses a medical records
linkage system to enumerate all individuals aged 50-89 years in Olmsted County, MN, USA. Potential participants are
randomly selected, stratified by age and sex, and invited to participate in cognitive assessments; individuals without
medical contraindications are invited to participate in brain imaging studies. Participants who were judged clinically as
having no cognitive impairment and underwent multimodality imaging between Oct 11, 2006, and Oct 5, 2016, were
included in the current study. Participants were classified as having normal (A-) or abnormal (A+) amyloid using amyloid
PET, normal (T-) or abnormal (T+) tau using tau PET, and normal (N-) or abnormal (N+) neurodegeneration or neuronal
injury using cortical thickness assessed by MRI. We used the cutoff points of standard uptake value ratio (SUVR) 1-42
(centiloid 19) for amyloid PET, 123 SUVR for tau PET, and 2-67 mm for MRI cortical thickness. Age-specific and sex-
specific prevalences of the eight groups were determined using multinomial models combining data from 435 individuals
with amyloid PET, tau PET, and MRI assessments, and 1113 individuals who underwent amyloid PET and MRI, but not
tau PET imaging.

Findings The numbers of participants in each profile group were 165 A-T-N—, 35 A-T+N—, 63 A-T-N+, 19 A-T+N+,
44 A+T-N-, 25 A+T+N-, 35 A+T-N+, and 49 A+T+N+. Age differed by ATN group (p<0-0001), ranging from a
median 58 years (IQR 55-64) in A-T-N- and 57 years (54—64) in A-T+N- to a median 80 years (75-84) in A+T-N+
and 79 years (73-87) in A+T+N+. The number of APOE €4 carriers differed by ATN group (p=0-04), with carriers
roughly twice as frequent in each A+ group versus the corresponding A- group. White matter hyperintensity volume
(p<0-0001) and cognitive performance (p<0-0001) also differed by ATN group. Tau PET and neurodegeneration
biomarkers were discordant in most individuals who would be categorised as stage 2 or 3 preclinical Alzheimer’s
disease (A+T+N—, A+T-N+, and A+T+N+; 86% at age 65 years and 51% at age 80 years) or with suspected non-
Alzheimer’s pathophysiology (A-T+N—, A-T-N+, and A-T+N+; 92% at age 65 years and 78% at age 80 years). From
age 50 years, A-T-N- prevalence declined and A+T+N+ and A-T+N+ prevalence increased. In both men and women,
A-T-N- was the most prevalent until age late 70s. After about age 80 years, A+T+N+ was most prevalent. By age
85 years, more than 90% of men and women had one or more biomarker abnormalities.

Interpretation Biomarkers of fibrillar tau deposition can be included with those of B-amyloidosis and neurodegeneration
or neuronal injury to more fully characterise the heterogeneous pathological profiles in the population. Both amyloid-
dependent and amyloid-independent pathological profiles can be identified in the cognitively unimpaired population.
The prevalence of each ATN group changed substantially with age, with progression towards more biomarker
abnormalities among individuals who remained cognitively unimpaired.

Lancet Neurol 2017; 16: 435-44
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neurodegeneration or neuronal injury. A-=amyloid normal using amyloid PET.
A+=amyloid abnormal using amyloid PET. T-=tau normal using tau PET. T+=tau
abnormal using tau PET. N-=neurodegeneration or neuronal injury normal using
cortical thickness. N+=neurodegeneration or neuronal injury abnormal using
cortical thickness. Peak ages are not shown for A-T-N- because the prevalence
declined over the entire age range, or for A-T+N+ or A+T+N+ because the
prevalence of these groups increased over the entire age range.
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