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Per una revisione critica del fattori di rischio di
Malattia di Alzheimer

Stefano Boffell




F. Gonin, La peste a Milano

E la terribile epidemia che si scateno nel Nord Italia tra
il 1630 e il 1631, decimando la popolazione e
infuriando con particolare virulenza nella citta di
Milano, allora tra le piu popolose della regione: €
descritta nelle pagine finali del romanzo, in particolare
nei capp. XXXI-XXXII interamente occupati da una
digressione storica che ricostruisce la diffusione del
morbo e le sue drammatiche conseguenze (la
descrizione del romanziere e rimasta giustamente
celebre ed € ricordata tuttora come uno dei momenti
piu alti della sua opera letteraria).

L'epidemia si propago facilmente anche grazie allo
stato di estrema poverta e privazione in cui il popolo si
trovava dopo due anni di terribile carestia, e in seguito
a movimenti di truppe e saccheggi avvenuti nell'ambito
della guerra per la successione di Mantova, che
vedeva la Spagna opposta alla Francia.

All'epoca: dagli all’'untore!!!




La peste bubbonica o ghiandolare rappresenta la forma piu frequente di peste umana; si
manifesta a seguito del morso di una pulce infetta e dell'inoculazione sottocutanea del
bacillo. Dopo un periodo di incubazione da 2 a 6 giorni, compare un “bubbone”
(tumefazione dura, liscia, di piccole dimensioni ed estremamente dolorosa) che si
accompagna a febbre elevata (40-42?;C) che compare improvvisamente, ad un
malessere generale, mal di testa e talvolta vomito. | bubboni si possono formare a livello
di qualungque stazione linfonodale anche se prevalentemente vengono colpite le stazioni
inguinale, ascellare, sottoclavicolare, retroauricolare, poplitea e faringea. Possono essere
altresi colpiti anche i linfonodi profondi sia toracici che addominali (Poland & Dennis,
1999). Talora si possono verificare emorragie sottocutanee causate dall’ostruzione dei
capillari dilatati dallammasso di bacilli; si verifica allora la formazione di macchie
sottocutanee scure che, nel Medio Evo, fecero definire la peste “morte nera”. Soltanto in
un 30% dei casi descritti nella clinica, la patologia assume un decorso benigno curabile
ambulatorialmente. In questi casi, si verifica I'interessamento di un solo linfonodo con
formazione di un ascesso che guarisce spontaneamente entro 8-10 giorni accompagnato
da febbre e polialgia. Nel 70% dei casi, invece, la malattia ha un decorso molto piu
violento. Nelle prime 36 ore, dal momento della sua inoculazione, il bacillo si moltiplica nei
vasi linfatici e raggiunge i linfonodi regionali. Dai bubboni, i batteri diffondono in circolo
verso la milza, il fegato e talvolta i polmoni, ove si moltiplicano attivamente portando a
morte, nei casi piu gravi, entro 10 giorni dall’infezione. In tali casi, si instaura la peste
setticemica secondaria o batteriemia che causa danni cardiaci, polmonari e renali, lesioni
emboliche sottocutanee, emorragie spontanee delle mucose, ematuria, cancrena alle
estremita, turbe psichiche e morte nel 100% dei casi. (Perry & Fetherston, 1997, Carniel, 2
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Yersinia pestis, I'agente eziologico della peste umana, e un batterio che appartiene
alla famiglia delle Enterobacteriaceae e al genere Yersinia. Tre sono le specie
patogene per 'uomo: Y. pestis, Y. pseudotubercolosis e Y. enterocolitica . | batteri del
genere Yersinia risiedono abitualmente in diversi serbatoi animali: Y. pestis nei
roditori e negli insetti; Y. pseudotubercolosis e Y. enterocolitica nei mammiferi e negli
uccelli.

Le pulci si accumulano all’ingresso delle tane dei roditori e nel suolo circostante.
Dopo aver abbandonato i cadaveri degli animali morti di peste, vanno alla ricerca di
nuovi ospiti sui quali compiere il pasto di sangue, e, non essendo strettamente
specie-specifiche, possono mordere anche 'uomo.

La speranza di sopravvivenza del malato e direttamente legata alla precocita della
somministrazione delle cure; se la diagnosi € precoce e la cura antibiotica rapida, gli
antibiotici, quali la streptomicina, la tetraciclina e cloramfenicolo, da soli o in
associazione, permettono di ridurre la mortalita dal 60% a meno del 15%. Fino a
poco tempo, fa il bacillo della peste era considerato sensibile a tutti gli antibiotici attivi
contro | batteri Gram-negativi.




Diagnosis and Management of Oropharyngeal Dysphagia Among Older Persons, State of the Art
Ortega, JAMDA July 2017

Oropharyngeal dysphagia (OD) is a condition recognized by the World Health Organization and defined
as the difficulty or inability to move a bolus safely and effectively from the oral cavity to the esophagus,
and can include aspirations, choking, and residue.

OD is pandemic among different phenotypes of older people, affecting between 27% and 91% of the
population 70 years or older.

Although OD can be diagnosed by well-defined clinical methods and complementary explorations, in
the clinical setting OD is seldom systematically screened and treated, and awareness among the
medical/geriatric community is scarce.

The etiology of OD in this population includes many concomitant risk factors with neurogenic and
neurodegenerative processes, muscular weakness, and sarcopenia. The pathophysiology includes
mechanical deficits in the swallow response (mainly delayed laryngeal vestibule closure time and weak
tongue thrust), reduced pharyngeal sensitivity, and sensory/motor central nervous system impairments.
Recently, OD has been recognized as a geriatric syndrome due to its high prevalence and its
relationship with many comorbidities and their poor outcomes, including malnutrition, respiratory
infections and aspiration pneumonia, functional disability and frailty, institutionalization and increased
readmissions, and mortality.

There is an evidence-based and effective treatment for OD in the elderly mainly oriented to
compensating swallow impairments through adaptation of fluid viscosity and solid food textures to avoid
aspiration and choking, and improving nutritional status and oral health to avoid respiratory infections.
This has been defined as the minimal effective treatment to be provided to this population. New
treatments aiming at recovering the swallowing function are under research with promising results, and
the near future will provide us with methods to stimulate the swallow response with pharmacological or
physical stimuli. 5



Air Pollution and Mortality in the Medicare Population

Qian Di, M.S., Yan Wang, M.S., Antonella Zanobetti, Ph.D., Yun Wang, Ph.D., Petros Koutrakis, Ph.D.,
Christine Choirat, Ph.D., Francesca Dominici, Ph.D., and Joel D. Schwartz, Ph.D.

N ENGLJ MED 376,26 NEJM.ORG JUNE 29, 2017

Studies have shown that long-term exposure to air pollution increases mortality. However, evidence is
limited for air-pollution levels below the most recent National Ambient Air Quality Standards. Previous
studies involved predominantly urban populations and did not have the statistical power to estimate the
health effects in underrepresented groups.

We constructed an open cohort of all Medicare beneficiaries (60,925,443 persons) in the continental
United States from the years 2000 through 2012, with 460,310,521 person-years of follow-up.

Increases of 10 g per cubic meter in PM2.5 and of 10 ppb in ozone were associated with increases in all-
cause mortality of 7.3% (95% confidence interval [CI], 7.1 to 7.5) and 1.1% (95% CI, 1.0 to 1.2),
respectively. When the analysis was restricted to person-years with exposure to PM2.5 of less than 12 ¢
per cubic meter and ozone of less than 50 ppb, the same increases in PM2.5 and ozone were associated
with increases in the risk of death of 13.6% (95% CI, 13.1 to 14.1) and 1.0% (95% CI, 0.9 to 1.1),
respectively. For PM2.5, the risk of death among men, blacks, and people with Medicaid eligibility was
higher than that in the rest of the population.

In the entire Medicare population, there was significant evidence of adverse effects related to exposure to
PM2.5 and ozone at concentrations below current national standards. This effect was most pronounced
among self-identified racial minorities and people with low income. (Supported by the Health Effects
Institute and others.)



A Average Concentrations of PM, 5

B Average Warm-Season Concentrations of Ozone

Figure 1. Average PM; 5 and Ozone Concentrations in the Continental United States, 2000 through 2012.




Model of dynamic biomarkers of the AD associated pathological changes (after Jack et al.
2013)
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Patogenesi AD (2001)

Teoria iInflammatoria
Teoria carenza estrogenica
Teoria genetica

Teoria stress ossidativo
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Patogenesi della malattia di Alzheimer

Fattori di rischio Fattori potenzialmente
Eta protettivi
Storia familiare Uso di estrogeni
Mutazioni sui cromosomi Riserva cognitiva pre—
1, 14, 21 esistente
Apolipoproteina E e4 Uso di farmaci
Omocisteina antinflammatori
Trauma cranico Apolipoproteina E e2 (?)
Sesso femminile Uso di farmaci

Sindrome di Down antiossidanti
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Risk factors

that certain types of early-onset, autosomal domina nt AD are associated
with gene mutations on chromosome 21, chromosome 14 , and
chromosome 1

the APOE4 allele on chromosome 19 has been associated with a
considerably greater risk for developing the more c ommon, late-onset

form of AD.The effect appears to be dose dependent.

family history of dementia, and Down syndrome consi stently have been

shown to be associated with AD.

high education and ingestion of estrogen, nonsteroi dal anti-inflammatory

drugs, and vitamin E may be protective. 14
O



Smoking and the occurrence of Alzheimer's disease:
cross-sectional and longitudinal data in a population-
based study.

Wang HX, Fratiglioni L, Frisoni GB, Viitanen M, Win  blad B

Am J Epidemiol 1999 Apr 1;149(7).:640-4

The authors tested the hypothesis that smoking exer ts a
protective effect on Alzheimer's disease or dementia In a
population-based cohort of 668 people aged 75-101

years (Sweden).

Smoking does not seem protective against Alzheimer's
disease or dementia, and the cross-sectional associ ation

might be due to differential mortality.
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Differential Level of Platelet Amyloid Precursor
Protein Isoforms

An Early Marker for Alzheimer Disease

Monica Di Luca, PhD; Lucia Pastorino, PhD; Angelo B  ianchetti, MD; Jorge Perez, MD, PhD;
Luigi A. Vignolo, MD; Gian Luigi Lenzi, MD; Marco T  rabucchi, MD; Flaminio Cattabeni, PhD;
Alessandro Padovani, MD, PhD

Arch Neurol. 1998:55:1195-1200

The pattern of platelet APP isoforms is specificall Yy
altered in patients with AD. In addition, the alter  ation of
platelet APP isoforms shows a positive correlation with
the progression of clinical symptoms, supporting th e

possibility to consider this peripheral parameter a Sa
marker of progression of the disease. These alterat ions
are not related to abnormalities of APP isoforms
messenger RNAs in platelets.
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Neuropatologia della malattia di Alzheimer
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Some well known risk factors
(American Alzheimer AgiAssociation)

AGE

There are some risk factors that you can't control. Such
IS the case with age. Every five years after the age of
65, a person's risk of developing the Alzheimer's
doubles, according to the National Institute on Aging.
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GENETICS

Genetic mutations are becoming increasingly important as a
way to understand how Alzheimer's develops, both in late-onset
and early-onset (the kind in which symptoms start showing in a
person's 30s, 40s, or 50s).

In the case of early-onset Alzheimer's, the disease is caused by
genetic mutations in one of three genes that are inherited from a
parent, according to the NIA.

For late-onset, there is not a known mutation that causes the
disease, but there are some gene mutations that increase —
and others that decrease — your risk of the disease.

Here's the list of all the genes that have been linked with both

early and late onset Alzheimer's.
20



FAMILY HISTORY

While genetics can play a part, so might the environment
that surrounds your family, according to the Alzheimer's
Association.

The organization noted that risk of Alzheimer's increases If
more than one family member has the disease.

When it comes to how genetics and a person's environment
relate to their risk of Alzheimer's, there's still a lot more
research that needs to be done.




HEART CONDITIONS

Unlike genetics and age, there are some risk factors you
have some control over.

For example, managing other health conditions — diabetes
and heart conditions, such as high blood pressure, heart
disease, stroke, and high cholesterol may increase a
person's risk of Alzheimer's disease, according to the NIA.

More research is needed to understand these risk factors,
and some clinical trials are already underway, but it the
connections bolster the idea that what's good for your heart
could also be good for your head.




HEAD TRAUMA

According to the Alzheimer's Association, trauma to the head is
potentially associated with an increased risk of the disease down
the line. That's based in part on observational research involving
veterans from World War Il. Those who had either moderate or
severe brain injuries during their military service were found to
have an increased risk of developing Alzheimer's disease or
dementia later in life.

Of course, the researchers noted, there could be other factors not
taken into account in the study that might have influenced that
association.

The AA recommends using helmets, wearing seat belts, and "fall-
proofing” your home to decrease your chances of getting a

serious brain injury. N



SMOKING

A few lifestyle choices can also contribute to your risk of
Alzheimer's. According to the World Health Organization,
smoking is associated with an increased risk of dementia
and Alzheimer's.

Researchers think this has to do with the vessels that
carry blood around our body and to our brains, which are
also linked to things like stroke and heart disease.




OTHER

Other unexpected factors can decrease your risk of the
disease

Diet, exercise, social activity, and more have been all linked with
decreased risk of Alzheimer's and cognitive decline.

In fact, there are several surprisingly easy ways you can lower
your chances of getting the disease.




6 unexpected
ways

to decrease
your risk

of Alzheimer’s




PAY ATTENTION TO THE FOOD YOU EAT

The right diet can contribute to lowering your risk of cognitive decline — in particular a
diet called the MIND diet, short for "Mediterranean-DASH Intervention for
Neurodegenerative Delay"

It's a hybrid version of the Mediterranean and DASH diets, focusing on the aspects of
those diets that have to do with the brain. Berries, olive oil, nuts, and dark, leafy
greens are staples of the diet, which was designed based on large-scale studies of
cognitive decline and ranked third on US News and World Report's annual best diet

list.

A study of almost 1,000 seniors found that the diet appeared to lower the risk of
Alzheimer's by 35% for those who followed it moderately and by 53% in people who
followed it closely.

Plus, it fits in with what Dr. Maria Carrillo, chief scientific officer of the Alzheimer's
Association told Business Insider in July: "Have fun, eat healthy meals that are good
for you, and you may end up helping your brain as well as your heart."

27



STAY ACTIVE

Citing intervention-based trials and epidemiological studies,
the National Institute on Aging found that exercise can also
play a key role in reducing your risk for Alzheimer's and
general cognitive decline.

Neurotrack's program recommends strength training and
cardiovascular exercises, said Kaplan.

Exercise can have additional health benefits as well, adding
to the idea that what's good for your heart and body may
also be good for your brain




DECREASE YOUR STRESS LEVELS WHERE POSSIBLE

There Is evidence to suggest a link between stress and an
Increased risk of Alzheimer's and cognitive decline.

A small 2009 study found that of the 41 participants with
mild cognitive impairment, those who had higher stress
ratings also had faster rates of cognitive decline.

The good news is that there are plenty of steps you can
take to manage stress, such as breathing exercises,
meditation and yoga.




MAINTAIN HEALTHY SLEEP HABITS

Too little sleep can do a whole host of things to your body and
brain.

A 2014 review of observational studies found that poor sleep is a
risk factor for cognitive decline and Alzheimer's.

Though the researcher said there needs to be more research
Into the exact mechanisms of why that is, they concluded that
"healthy sleep appears to play an important role in maintaining
brain health with age, and may play a key role in [Alzheimer's
disease] prevention."




STAY SOCIALLY ACTIVE

Staying social can be a great way to lower your risk of cognitive
decline and Alzheimer's. According to the National Institute on
Aging, staying cognitively active, either with intellectual stimulation
or staying socially engaged, is linked with a decreased risk of
Alzheimer's.

That social component is something Neurotrack is working hard to
address, said Kaplan. The company has plans to build an internal
social network. Since the assessment launched in December
2016, she said she'd seen thousands join a private Facebook
group to chat about their results. Kaplan said there's even one
group in New Zealand that has started meeting up for coffee after
they took the assessment.




READ, PLAY GAMES, OR OTHERWISE STIMULATE YOUR MIND

Along the lines of social engagement, staying stimulated intellectually
has also been associated with a decreased risk of Alzheimer's.

That kind of stimulation can be anything from reading to crossword
puzzles or attending lectures and playing memory-based games,
according to the National Institute on Aging.
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Alzheimer’s disease

Philip Scheltens, Kaj Blennow, Monigue M B Breteler, Bart de Strooper, Giovanni B Frisoni, Stephen Salloway, Wiesje Maria Van der Flier

Lancet 2016; 3B8: 505-17

Alzheimer’s disease is the main cause of dementia and one of the great
health-care challenges of the 21st century. In December, 2013, the G8 stated
that dementia should be made a global priority and their ambition that a cure or
a disease-modifying therapy should be available by 2025. Research since the
discoveries of amyloid (A ) and tau, the main components of plagues and
tangles respectively, has provided detailed information about molecular
pathogenetic events, yet little is known about the cause of Alzheimer’s disease
and no curative treatments are available. Furthermore, although the presence
of Alzheimer’s pathological changes are a sine qua non for diagnosis and
sufficient to cause symptoms in some patients, several causes are implicated
In patients who become symptomatic aged older than 75 years.

34
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Alzheimer’s disease

Philip Scheltens, Kaj Blennow, Monigue M B Breteler, Bart de Strooper, Giovanni B Frisoni, Stephen Salloway, Wiesje Maria Van der Flier

Lancet 2016; 3B8: 505-17

Epidemiology

An estimated 40 million people, mostly older than 60 years, have dementia
worldwide, and this figure is projected to double every 20 years, until at least
2050. Within these estimates, both the number of people who develop the
disease at a specific age and the survival time of those with the disease are
assumed to remain stable for a given region. Projected increases in the
prevalence of dementia are proportionally much higher for developing
countries with young populations than for western Europe and the USA, which
already have a much older population. Reliable estimates of the prevalence of
early-onset dementia and Alzheimer’s disease (before age 65 years) are
scarce. The prevalence of dementia before age 50 years is less than 1 per
4000, with roughly 30% of cases being attributed to Alzheimer’s disease.
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Alzheimer’s disease

Philip Scheltens, Kaj Blennow, Monigue M B Breteler, Bart de Strooper, Giovanni B Frisoni, Stephen Salloway, Wiesje Maria Van der Flier

[ancet 2016; 3B8: 505-17

In the past 5 years, several European population-based cohort studies have
provided evidence that the age-specific incidence of dementia has decreased
In the past 20 years, thereby raising expectations for preventive interventions.

In a study in which incidence was directly compared between sub-cohorts,
age-specific incidence was 24% lower in the 2000 cohort than in the 1990
cohort. Risk factor profiles and brain imaging scans were also compared: the
2000 cohort had less evidence of generalised brain atrophy and cerebral small
vessel disease and their vascular risk factors were better controlled,
notwithstanding an overall increase in vascular risk factors (ie, hypertension,
diabetes, obesity). In several other European studies in which prevalence in
the same areas was compared, with similar methods and diagnostic criteria but
years or decades apart, similar conclusions were reached. Long-term
monitoring of health-care records and other health survey data suggest similar
trends in the USA.
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Alzheimer’s disease

Philip Scheltens, Kaj Blennow, Monigue M B Breteler, Bart de Strooper, Giovanni B Frisoni, Stephen Salloway, Wiesje Maria Van der Flier

[ancet 2016; 3B8: 505-17

Data for time trends in other regions are limited.

Results of a 2013 systematic review suggested that the prevalence of
dementia has increased in China. but this notion was challenged by another
review In which variation in methods and changing diagnostic criteria were
taken into account.

A common observation across Asian studies is an apparent shift from vascular
dementia, which used to be more common, to Alzheimer’s disease, with a
resulting disease ratio akin to that in western countries.

Demographic and lifestyle changes; changes in vascular background risk,
diagnostic methods, and criteria; and adaptation to the more Alzheimer’s-
focused international research community could all have contributed to this

shift.
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Alzheimer’s disease

Philip Scheltens, Kaj Blennow, Monigue M B Breteler, Bart de Strooper, Giovanni B Frisoni, Stephen Salloway, Wiesje Maria Van der Flier

[ancet 2016; 3B8: 505-17

Lifestyle and vascular risk factors

Alzheimer’s disease develops over a long preclinical period of several
decades, which raises the guestion of the extent to which risk factors assessed
In late life or shortly before onset of clinical symptoms are a result of
developing pathological changes rather than a causal relation. Two different
approaches have been taken to address this issue. Studies that were started
decades ago and included people in early life or midlife allowed assessment of
the relations between early-life or midlife risk factors and cognitive decline and
dementia risk later in life.

Whereas the results of most studies confirmed the relation between vascular
health status and risk of later cognitive decline and dementia, an important
caveat when interpreting such longitudinal studies is the potential for selective
dropout. An alternative, and more specific, approach has focused therefore on
iIntermediate or endophenotypes—jparticularly brain imaging markers.

38
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There Is a large amount of
data about potential risk
factors for Alzheimer’s
disease, including age,
genetics, and head
Injury.Here, we focus on
modifiable risk factors. Table
summarises the evidence
regarding modifiable risk
factors for Alzheimer’s

disease.

wew.thelancet.com Vol 377 March 19, 2011




Description of study

Main outcomes

Lifestyle
DObesity™

Smoking

Physical activity™

Cognitive resena

(inteliigence, occupation,

and education)”
Adcohol=

Medical conditions
Midlife hypertension®

Stroke’™

Diabetes'™
Midlife

hypercholesterclaemia™"

Intervention studies

Hypertension**

Statins for prevention of
dementia™

Vitamins B12 or folate™

Meta-analysis of ten studies. All prospective studies with at least 2 years
follow-up and participants over 40 years old

Meta-analysis of four prospective studies with 2-25 years follow-up in over
17 000 people. In the four studies the dementia ORs were 3-17 [95% C
1.37-7-35), 1-42 (1.07-1.89), 1.60 (1-00-2.57), and 1.63 {1.00-2.67)

13 prospective studies focusing on Alzhelmer's disease, derentia, or both,
with at least 150 GO0 participants

22 prospective studies with at least 29 000 participants followed up fora
median of 7.1 years

15 longitudinal studies with 2-8 years follow-up and at least
14 000 participants

At least 15 years follow-up in most studies, with at least 16 000 participants

16 studies with at least 25 000 participants, mainly included patients aged
G5 years and over
15 prospective cohort studies

18 studies, but only five assessed high cholestarol specifically in midlife. All
five midlife studies had over 15 years follow-up and a total of over
15000 participants

12 091 participants between the three trials (SHEP. 5YST-EUR, and SCOPE)
with mean follow-up of 3-3 years. Only 5YST-EUR reported significant benefit

26 340 participants between the two trials (PROSPER and HPS), with
follow-up of 3.2 and 5 years. Cognition was measured with different
instruments at different timepoints and so a meta-analysis not possible

Four trials in older people without existing cognitive impairment

Dementia RR 142 {95% O 0.93-2.16); Alzheimer's disease 1.80 (1:00-3.29)

Dementia RR 2-2 {1.3-3.6)

Dementia RR 072 {95% C1 0-60-0-86); Alzheimer's disease 0-55 {0-36-0.84)

Dementia OR 0.54 {95% CI 0:49-0-59)

Dementia RR 074 {95% C1 0-61-0.91); Alzheimer's disease 0.72 (0-61-0-85)

Four of five longitudinal studies focusing on midlife hypertension suggested that
it is a significant risk factor for incident dermentia (RR 1.24-2-8 in different studies)
The biggest differences were reported in studies using 260/95 mm Hg as the
threshold for hypertension

12 of 16 studies showed significant association between stroke and incident
dementia, with overall doubling of incidence

Dementia RR 147 (95% (1 1:25-1.73); Alzheimer's disease 1.39 (1.16-1.66)

Four of five longitudinal studies in midlife suggested a significant positive
association between high total cholesterol and incident dementia. For overall
difference the RR was 1.4-3.1

OR -89 (95% C 0-69-1.16) for incident dementia

Meither of the two trials reported significant benefit of statin therapy

Three trials showed no benefit. One trial (the only that selected participants based
on increased homacysteine) reported benefit with respect to global function

RR=relative risk. OR=odds ratio. SHEF=5ystolic Hypertension in the Elderly Program, SYST-EUR=5ystolic Hypertension in Europe. SCOPE=5tudy on Cognition and Frognasis in the Elderly. FROSPER=PROspective
Study of Pravastatin in the Elderly at Risk. HFS=Heart Protection Study.

Table 4: Meta-analyses or systematic reviews of risk factors for dementia and Alzheimer's disease




Alzheimer’s disease

Philip Scheltens, Kaj Blennow, Monigue M B Breteler, Bart de Strooper, Giovanni B Frisoni, Stephen Salloway, Wiesje Maria Van der Flier

[ancet 2016; 3B8: 505-17

Lifestyle and vascular risk factors

The challenge of these studies is to avoid potential biases during sampling,
particularly for convenience or clinic- based sampling.

In light of the falling age-specific incidence of dementia, the World Dementia
Council declared that dementia risk reduction is crucial to the global dementia
agenda, with strong evidence that interventions for cardiovascular risk could
Improve cognitive health at the population level.
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Lifestyle and vascular risk factors

Lancet 2016; 3B8: 505-17

Increasing evidence suggests that many other lifestyle- related factors,
Including

diabetes,

obesity,

physical and mental inactivity,
depression,

smoking,

low educational attainment,
and diet

have a role in dementia, and the potential for primary prevention related to
such modifiable risk factors is huge but yet to be fully explored.

On the basis of the Rotterdam study, it has been modelled that elimination of
the seven most important modifiable risk factors would lead to a

This finding shows both the huge potential of risk-factor reduction, and the
need for other therapeutic 49



.
ALZRISK AD EPIDEMIOLOGY DATABASE Updated 26 May 2017

Risk Factors

Alcohol

Blood Pressure

Dietary Pattern

Diabetes Mellitus

Homocysteine

Obesity

Physical Activity

Cognitive Activity

Statin use

B Vitamins

Hormone Therapy

Non-Steroidal Anti-Inflammatory Drugs
Nutritional Antioxidants

Head injury; Inflammatory Biomarkers

43
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ALCOHOL

Light to moderate alcohol intake (1-6 drinks per week) reduced risk of both
dementia overall and a clinical diagnosis of Alzheimer disease (AD).

Heavy alcohol intake (defined variously), there was a suggestion of an
Increased risk of AD (with limited power to detect an effect given the relatively
small number of exposed individuals).

Moderate alcohol consumption may protect against cardiovascular and CV
disease (ethanol lowers lipid, inflammation, platelet aggregation)

Antioxidant properties (resveratrol, effective only fore heavy drinkers)

High concentrations of alcohol characteristic of heavy use can have neurotoxic
effects and even lead to loss of brain cells

Beer vs wine vs alcohol: it iIs not recommended that older adults increase their
alcohol intake for the purpose of decreasing their AD risk

It is unclear whether such consumption is directly related to AD, to
cerebrovascular disease, or to some other factor such as better health and

health-related behaviors. na
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The main argument for a possible relation be-

tween wine and dementia is through an effect of - _ _ )
flavonoids and their antioxidation activity,* and not T(lhh' 3 Odds ratios for dementia according to type of alcohol
because of the alcohol content. A previous study intake

showed that the inverse association between wine
consumption attenuated after adjustment for fla-
vonoids suggesting that it was an intermediate vari-
able between wine and dementia.'® Flavonoids are Beer
also found in other food items such as tea, fruits, and
vegetables, and we had no data on the participants’
dietary habits. Previous studies from a large Danish
cohort have shown that wine drinkers have a health- Monthly .29 (0.72 to 2.31) 2.28 (1.13 to 4.60)
ier diet than that of subjects drinking beer or spir- Weekly 15 (0.61 to 2.186) 2.15 (0.98 to 4.78)
its.?* They had a higher intake of fruit, fish, )
vegetables, and salad, tended not to use fats on
bread, and used olive oil for cooking more frequently. (Wine

Multivariate
Alcohol type Univariate model®

Never/hardly .00 (reference) 1.00 (reference)
over

Daily .65 (0.90 to 3.02) 1.73 (0.75 to 3.99)

Never/hardly 1.00 (reference) 1.00 (reference)
Risultati: ever
Monthly 0.41 (0.24 to 0.68) 0.43 (0.23 to 0.82

TOSS'Clta aICOOI VS eﬁ:etto pI’OtettIVO’) Wee k]\ 0.36 (0.16 to 0.84) 0.33(0.13 to 0.

Curvaal

Daily 0.49 (0.15 to 1.59) 0.57 (0.15 to 2.

Spirits

Never/hardly 1.00 (reference) 1.00 (reference

Correlazione con stile di vita e la dieta —
(beer vs wine drinkers) Monthly 0.56 (0.32 to 0.97) 0.81 (0.42 to 1.!

Weekly 1.03 (0.54 to 1.94) 1
Modificazione della prognosi attraverso un Daily 1.14 (0.50 to 2.60) 1.

.65 (0.74 to 3.6
1

2(0.43 to 2.9

* Adjusted for age, sex, years of education, history of stroke, co-
ContrO”O del benessere LONG LlFE habitation status, income, level of systolic blood pressure, and
current smoking status. The three indicator variables for beer,
wine, and spirits intake were entered into the model simulta-
neously.
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BLOOD PRESSURE

Taken as a whole, these reports do not suggest aco  nsistent relationship
between blood pressure and AD.

However, the relationship may differ by age of exposure.
Hypertension in midlife may be associated with increased risk of AD,

while hypertension in late life may be associated with reduced risk of AD (or
alternately, hypotension in late life is associated with increased risk of AD).

Hypertension is correlated with higher levels of neurofibrilary tangles and
neuritic plagues in the brain, may lead to cerebral ischemia, which may
potentiate aggregation or deposition of amyloid-beta peptides (AR3) through
mechanisms such as increased Al production or slowed AR clearance.

Reverse Causation. In order to establish a causal relationship between blood
pressure and initiation of AD, the measurement of blood pressure must
precede the onset of the disease (10 hyper vs 5 hypo)

Modified effects on AD(drugs) 48
O
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DIETARY PATTERN

A “healthy dietary pattern,” most emphasized high intakes of fruits and
vegetables, low intake of red and processed meats, and mono- and
polyunsaturated fats over saturated fats. Treatment of grains, alcohol, and
added sugars varied, and a few studies defined healthy dietary pattern
according to specific nutrients present in food consumed.

A Healthy dietary pattern is associated with a reduced risk of AD

Healthy dietary patterns might reduce AD risk through multiple mechanisms. In
addition, several components of healthy dietary patterns are associated with a
neuroprotective effect.

In order to establish a causal relationship between DIET and initiation of AD,
the measurement of long life dietary pattern would be useful

DASH study positive at 4 months

51
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The Mediterranean diet (MeDi) is characterized by

nigh intake of vegetables, legumes, fruits, and cereals;
nigh intake of unsaturated fatty acids (mostly olive oll),
put low intake of saturated fatty acids;

a moderately high intake of fish;

low-to-moderate dairy products (cheese or yogurt);

a low intake of meat and poultry;

and a regular but moderate amount of ethanol,

primarily in the form of wine and generally during meals.

Hence, it seems to include many of the
components reported as potentially beneficial for
Alzheimer Disease (AD) and cognitive performance.
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DIABETES MELLITUS

Despite some inconsistent results, the evidence overall is consistent with an
association between diabetes diagnosis and increased risk of AD.

The results of these studies also seem to more strongly link impaired glucose
tolerance, rather than elevated fasting glucose, to increased AD risk.

The few investigations of insulin suggest a U-shaped association between
fasting insulin levels and AD risk.

micro- and macro-vasculare disease

Chronic hyperglycemia results in increased oxidative stress and increased
generation of advanced glycation end-products, two factors that appear to
contribute to generalized atrophy and microvascular changes in the brain

While acute elevations of brain insulin may have beneficial effects on
cognition, the chronic peripheral hyperinsulinemia resulting from prolonged
Insulin resistance appears to result in reduced brain insulin, which has been

linked to accumulation of amyloid beta (A ) protein.
63
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.. are considered to be risk factors for AD dementia:

Glucose intolerance and type 2 diabetes (resistance to insulin
sighaling renders neurons energy-deficient and vulnerable to
oxidizing or other metabolic insults and impairs synaptic plasticity)

Cholesterol metabolism (especially in mid-life)
Hypertension

Vascular lesions
C-reactive protein

(Querfurth and LaFerla, NEJM 28 gennaio, 2010)




HOMOCYSTEINE

Higher levels of plasma total homocysteine (tHcy) may be associated with an
Increased risk of incident Alzheimer's disease (twice: AD).

Homocysteine can be reconverted into methionine by methionine synthase via
a process that requires vitamin B12 and folic acid as cofactors, and can be
transformed to cystathionine by cystathionine -synthetase, a vitamin B6-
dependent enzyme.

Thus, significant deficiencies in vitamins B6, B12, or folate can lead to elevated
levels of plasma homocysteine.

Homocysteine: promotes Abeta, blood-barrier , oxydation, vascular disease
C677T polymorphism in the methylenetetrahydrofolate reductase (MTHFR)!
Chronic or acute elevations are risk?




HOMOCYSTEINE

Plasma homocysteine levels typically increase with age, smoking, alcohol
consumption, and dietary intake of methionine; they decrease with physical
activity and intake of folate and vitamins B6 and B12; and they are generally
lower among individuals with more education—all of these factors may
Influence AD risk.

The results from recent trials of B vitamins, which are known to lower
homocysteine, however, have been mixed but predominantly null.

It is possible that if such supplements were begun in midlife, when chronic
elevations in tHcy could be prevented, they would be more beneficial.




OBESITY

Observational studies describe a suggestive association between obesity and
Incident Alzheimer disease (AD) and total dementia

Studies suggest that being overweight as opposed to normal weight in midlife
may be associated with elevated risk of AD and dementia.

However, these and other studies also indicate that being underweight,
especially later in life, is associated with increased AD and dementia risk.

In addition, some studies suggest that being overweight later in life may be
associated with lower risk.

Taken together, these results may reflect an increased risk of AD with midlife
adiposity, and a decreased risk with late-life adiposity.
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Adiposity indicators and dementia over 32 vears in Swedeu

D. R. Gustason, K. Biickman, M. Waern, S. Ostling, X. Guo, P. Zands, M. M. Mielke,
C. Bengtsson and Skoog

Neurology 2009:73:1550-1566
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Table 1 Baseline characteristics of women
participating in the Prospective

Population Study of Women

The prevention of ovem-'eight and obesit}', Specif-

ically central adiposity during midlife, might be im-

Mean (SD) portant for the prevention of dementia, the fastest
or n (%) Range
—— growing disease of late life.
1908 81 (5.5%) Maintaining a higher level of BMI into the oldest
1914 180 (12.3%) ages may protect against cognitive decline and de-
1918 308 (27.2%) mentia. | hese data support the use of population-
1922 431 (29.5%) based WHR guidelines in women for potential
o . - - .
920 372(25.4%) prevention of late-life dementia.*®

Education (%% more
than compulsory

443 (30.4%)

Weight (kg) 64.5(11.0) 37.0-1430
Body mass index (kg/m?) 241 (3.8 14.3-50.7
Waist circumference cm) ~ 73.5(8.7) 53.5-127.5 Risultati:
Wiiick - g rmtia 74002 85e-1aa Non effetto coorte (birth cohort)
Cholesterol [mmol/L)" 6.8(1.1) 3.6-128
Triglycerides (mmol/L) 1.2(0.6) 0.4-49
it s o esEna seoae Modificazione della prognosi attraverso un
Dlaatohs thood_ 856(11.1)  54.0-1780 c_ontr_ollo del be_nessere LONG LIFE (peso e
R rischio metabolico)
Diabetes 153 (10.5%)

Cardiovascular disease

495 (33.9%)




Il fattore di rischio LATE LIFE
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OBESITY

Obesity may indirectly cause AD dementia via its contribution to
cerebrovascular pathology (both as a general vascular risk factor and via
iIncreasing the risk for type 2 diabetes).

In addition, it may also directly cause AD pathology via hyperinsulinemia and
leptin resistance.

Overall, the data reflect a suggestive association between obesity and AD that
depends on when and how obesity is assessed.

While many studies suggest a deleterious association between midlife obesity
and dementia, some suggest a reduced risk among obese participants when
the association is evaluated later in life, THAT may relate in part to the
limitations of BMI as a measure of adiposity in older adults. It could also be due
to survival issues and reverse causation.

Despite these uncertainties, however, the association of obesity and AD and
dementia provides an additional reason to maintain a healthy weight
throughout life.




PHYSICAL ACTIVITY

A modest number of reports suggest an inverse association between physical
activity and risk for both Alzheimer disease (AD) and dementia.

Overall, these data suggest that physical activity is a modifiable protective
factor.

However, specific aspects of the relationship between physical activity and
cognitive outcomes remain to be clarified, including the optimal duration,

Intensity, and timing during the lifespan of physical activity necessary to reduce
cognitive risks, and the durability of the benefits of physical activity.

The results reported are here are from observational studies, and thus
differences in risk cannot be assumed to be due to physical activity alone. It
remains possible that these differences could be explained, at least in part, by
variables that are correlated with an increase in physical activity, such as
education, socioeconomic status, lean muscle mass, physical ability, and other
healthy lifestyle and dietary factors, or variables that are inversely associated
with physical activity, such as smoking, obesity, and cardiovascular disease.
















COGNITIVE ACTIVITY

Data are consistent with an association between participation in cognitive
activities and lower risk of AD and dementia.

Results should be interpreted with caution because reverse causation or
confounding could explain much of the inverse association.

The lack of an agreed-upon definition of cognitive activity as a construct (or

delineation of its relevant dimensions) and differences in its operationalization
also complicate comparison and synthesis of results across studies. This wide
variation also makes meta-analysis of the data impossible.

Most studies assessed a relatively narrow range of primarily leisure activities.
Reading books, newspapers, or magazines, playing games like crosswords or
cards; and watching television and listening to the radio were the most
commonly assessed items.




COGNITIVE ACTIVITY

However, other leisure activities as well as many, often common, non-leisure
activities (e.g., occupational responsibilities, household duties) were typically
not assessed. Failure to capture these activities would therefore result in an
overall underestimate of late-life cognitive activity for many individuals.

As indices of socioeconomic status (SES) like education and occupation may

be associated with both cognitive activity and with AD incidence independently
of cognitive activity, careful adjustment for confounding by these variables is
Important.

SHORT follow up studies (2-7 years)

The available evidence indicates that the effects of cognitive training
interventions are generally modest, mostly do not generalize beyond the
specific cognitive domains targeted, and, depending on the endpoint, may
need to be sustained over many years. Overall, engaging in cognitive activities
that are enjoyable is a safe recommendation.













B Vitamins (insufficent except folate; dose? time?)
Nutritional Antioxidants (Vit C, E; not evidence)

Hormone Therapy (E+P; insufficient)
Statin use (insufficient; time of use?)

NSAIDs (not suggested)
Head injury (positive; later and severe)
Inflammatory Biomarkers (pcrILneg AD, pos VD)
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Genetic susceptibility

APOEA4 is the major genetic risk factor for Alzheimer’s disease. Lifetime risk for
Alzheimer’s disease is more than 50% for APOE4 homozygotes and 20-30%
for APOE3 and APOEA4 heterozygotes, compared with 11% for men and 14%
for women overall irrespective of APOE genotype.

APOE4 has several effects on Alzheimer’s disease.

It interferes with A clearance from the brain, and is also processed into
neurotoxic fragments.

Furthermore, mice that express APOE4 show disinhibition of a cyclophilin A
signalling mechanism in the pericytes of the brain blood vessels, resulting in
degeneration of these vessels, leakage of the blood—brain barrier, and
neurodegeneration independent of A .

The pleomorphic effects of APOE4 show the complex interplay of mechanisms
contributing to sporadic Alzheimer’s disease.




Genetic susceptibility

Genome-wide association studies have been used to identify
associated with the risk of Alzheimer’s disease.

The newly identified genes point at pathways implicated in the immune system
and inflammatory responses, cholesterol and lipid metabolism, and
endosomal-vesicle recycling.

Some factors could be age related, whereas others could have protective
effects; all these factors probably interact with the core mechanisms of the
disease.

These polymorphisms are frequent in the population but contribute little to the
individual risk for disease (figure).










Patients with Alzheimer’s disease do not induce expression of REST, which
exerts cell survival effects and is normally upregulated in the ageing brain.

Alterations in other genes and in non-coding RNA, such as microRNA, might
also have important roles in disease susceptibility.

Novel genome-sequencing technologies have been used to identify rare

mutations, which convey substantial increases in risk to carriers.

The best validated are mutations in TREMZ2, a microglia receptor involved in
A clearance.

Genome-wide profiling of gene expression in the brains of patients with late-
onset Alzheimer’s disease supports the hypothesis of an upregulated immune-
specific and microglia-specific module with TYROBP as a key regulator.




Pathophysiology

The past 30 years of Alzheimer’s disease research have produced substantial
evidence that accumulation of abnormally folded A and tau proteins in
amyloid plaques and neuronal tangles are causally related to
neurodegenerative processes in patients’ brains.

Yet observational and pathological studies have generated overwhelming
evidence for the complexity and multicausality of dementia.

This complexity is increasingly recognised in basic and clinical studies too, and
research is moving away from the simple assumption of linear causality as
proposed in the original amyloid hypothesis.




Pathophysiology

The strongest evidence for A and tau as causative comes from studies of
familialAlzheimer’'sdisease—cases with mutations in APP, PSEN1, or PSEN2.

APP is the precursor of the A peptides and APP mutations affect A cleavage
and aggregation.

PSEN1 and PSEN2 provide the catalytic subunit to the secretases, which
cleave APP.

Originally thought to result in an increase in A 42,studies show that PSEN
mutations cause less efficient processing of APP and the generation of longer
and more hydrophobic A peptides.

A is thought to be the trigger, or even the driver, of the disease process, at
least in familial cases.




Pathophysiology

Tau is also a prerequisite for diagnosis of Alzheimer’s disease, but mutations
In the tau gene cause frontotemporal dementia without amyloid plaques—ie,
tau can act independently of A to cause neuro- degeneration.

Although in the amyloid hypothesis, pathological alterations of tau were
thought to be downstream events of A deposition, it is equally plausible that
tau and A act in parallel pathways causing Alzheimer’s disease and
enhancing each other’s toxic effects.




Pathophysiology

Analogous with prion disorders,toxic conformations of A or tau, or both, are
generated during the disease.

These so-called seeds can induce pathological confor- mations of normal
peptides, which can cause spreading of the disease across the brain.

Evidence for this idea comes from a pathological study in which pathological

changes were noted in four of eight young (<55 years) patients who died from
latrogenic Creutzfeldt-Jakob disease caused by injections from human-
pituitary- derived growth hormone.

Mutations in APP, PSEN1, and PSENZ2 probably accelerate the generation of
such seeds, whereas in sporadic Alzheimer’s disease, decreased clearance of
A 54 or oxidative stress55 might have roles in the accumulation of toxic A
species.




Pathophysiology

However,the nature of the pathological conformations (oligomeric or fibrillic,
specific post-translational modifications, different strains)

and the associated mechanisms of toxic effects need to be further elucidated.

A oligomers, for instance, seem to bind to various membrane receptors,
Including the prion protein, but the relative importance of these different
Interactions to the disease process is unclear.
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Years of formal education
years of schooling

greater literacy









mild behavioral impairment



























Exposure to lead in petrol and increased incidence of dementia
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Secondary prevention, risk reduction, and other app roaches

Several major trials investigating how to delay the onset of cognitive decline in
iIndividuals at high risk for Alzheimer’s disease are underway. The Anti-Amyloid
In Asymptomatic Alzheimer’s disease (A4) study is testing whether

given monthly for 3 years could delay cognitive decline in

cognitively healthy elderly patients with a positive amyloid PET scan.

Four studies aiming to delay cognitive decline in individuals with high genetic
risk are underway, two in families with a deterministic Alzheimer’s mutation
(the Dominantly Inherited Alzheimer’'s Network—Treatment Unit and
Alzheimer’s Prevention Initiative—Colombia trials), one in APOE 4
homozygotes, and one in individuals at risk according to an algorithm based on
TOMMA40 and APOE (the TOMMORROW study).
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These early intervention trials face challenges of widespread screening, a high
screening-failure rate, ethical issues in disclosure of genetic and biomarker
results, and the need for sensitive outcome measures.

The US Food and Drug Administration has issued guidance providing
provisional approval for compounds tested in preclinical Alzheimer’s disease
based on a positive response on a composite cognitive measure, with ongoing
monitoring to demonstrate benefits in terms of functional outcomes.
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Tau neurofibrillary tangles are closely associated with synaptic loss and
cognitive decline, and tau-based immunotherapy and other tau-modulating
strategies are in active clinical development.

The selective 5-HT6 receptor antagonist was associated with
significant cognitive benefit compared with placebo in mild-to-moderate
Alzheimer’s disease in combination with donepezil, and phase 3 trials are in
progress.

Insulin signalling might have a role in pathogenesis of Alzheimer’s disease,
and a trial of IS underway Iin patients with mild
cognitive impairment and mild dementia.

, which is approved for the treatment of Parkinson’s
disease, is now being tested in a double- blind trial targeting the limbic memory
circuit in patients with mild Alzheimer’s disease.
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, a formulation of fractionated coconut oil (caprylictrigyceride) that is
thought to improve energy supply to the brain, is approved for the treatment of
Alzheimer’s disease in the USA, and the nutritional formulation :

a combination of 11 vitamins and supplements, is approved for early
Alzheimer’s disease in some European countries, Australia, and China.
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In view of the multifactorial nature of Alzheimer’s disease, multidomain, long-
term interventions targeting several risk factors simultaneously might be
needed.

In the Finnish Geriatric Intervention Study to Prevent Cognitive Impairment and
Disability (FINGER) trial, elderly patients at risk of dementia were randomly

assigned to either a combined regimen of exercise, diet, cognitive training, and
close management of cardiovascular risk factors or to standard care;

patients in the intervention group did better in tests of executive function and
processing speed and had higher total neuropsychological battery scores (but
not on memory).

In the European PREVENT trial, a similar intervention strategy will be
compared with usual care in middle-aged individuals with a parental history of
Alzheimer’s disease.
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