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IL MONDO REALE
(The real world)



Gli informatori che ho incontrato negli ultimi dodici

(24 ? o piu ?) mesi
Citicolina (“e le mitiche fiale da 1000 mg”)
Omotaurina
Antiossidanti per il Cervello
XXX e un integratore alimentare particolarmente indicato quando e
necessario proteggere il tessuto cerebrale dagli insulti dello stress
ossidativo. XXX contiene
Carnosina, estratto di Ginkgo Biloba, vitamine del gruppo B (B1, B2, B3,
B6, B9, B12), Selenio e L-cisteina,
coenzima Q10, vitamina E e B-carotene, vitamina C e flavonoidi.
glicerofosforil-etanolamina monoidrata
XXX «forte» contiene
Integratore alimentare a base di vitamina Ced E

INTEGRATORI ALIMENTARI - NUTRACEUTICI
COSTI AMPIAMENTE SUPERIORI AL DONEPEZIL



L'ultima paziente che ho incontrato (una settimana fa)

Sig.ra A.V. 76 anni, affetta da Ad (+cvd)(MMSE: 22/30)
Malgrado la raccomandazione di usare un
antiaggregante in passato, preferisce il Gingko biloba

Un figlio, veterinario sta applicando I'ozonoterapia
negli allevamenti di animali

Lei stessa si sta sottoponendo a “sedute” di
ossigeno-ozono terapia (auto-emoinfusione)
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Phenomenal improvement in the psychic, physiolog-
ical, and social functioning of 189 elderly subjects
who had undergone procaine (Novocaine) therapy
over a period of ten years. Patients bedridden with
arthritis and rheumatism were mobile again, living
normal lives; hypertension and angina pectoris
vanished. Severely disoriented psychiatric patients
recovered; memory, concentration and perception
were restored; extrapyramidal rigidity in Parkin-
son’s disease diminished. Hair growth was stumu-
lated, repigmentation of gray hair occurred in some
cases, flaccid senile skin regained its turgor and
became tight and smooth, the subjects looked ten
years younger. A notable reducton in mortality
rates were also reported.’

Aslan, 1973



Cholinergic hypothesis

1982

AchE inhibitors

Donepezil

Memantine

|

1993
t

1997
t

2009




Data commercializzazione

USA Italia
Tacrina 1993 -
Donepezil 1997 1998
Rivastigmina 1998 1999
Galantamina 2000 2002
Memantina 2005
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NOTE: This guidance replaces NICE technology appraisal guidance 111
issued in November 2006 (amended September 2007, August 2009).

The review and re-appraisal of donepezil, galantamine, rivastigmine and
memantine for the treatment of Alzheimer’s disease has resulted in a change

in the guidance. Specifically:

e donepezil, galantamine and rivastigmine are now recommended as options

for managing mild as well as moderate Alzheimer's disease, and
e memantine is now recommended as an option for managing moderate

Alzheimer's disease for people who cannot take AChE inhibitors, and as an
option for managing severe Alzheimer's disease.

Appraisal : A decision-making process

Option : One of the choices which can be made
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Table 3. Summary box: Alzheimer's disease

Intervention

Level of evidence

Recommendation

Treatment with cholinester-
ase inhibitors and
memantine

Switching between cholines-
terase inhibitors

Combination therapy

There is type I evidence for the efficacy of cholinesterase inhibitors in the treatment of
mild to moderate Alzheimer’s disease and type I evidence for memantine in moderate
to severe Alzheimer’s disease.

There is type II evidence to support the switching of one cholinesterase inhibitor to
another if the first is not tolerated or effective.

There is type II evidence for adding memantine to a cholinesterase inhibitor, but also a
negative type 1b study. Until further studies are available the benefits of combination
therapy is unclear.

A

O’Brien &
Burns 2010



Predicting responders:
using the responder analysis from 15! NICE guidance

Responders and non-responders in a 1-year tnal of donepezil versus placebo

MMSE scorg
24 “Responder” on Placebo (34%)
23 = -Rasponder” on Donepezil (42%)

e *Non-responder” on Donepezil
“Non-responder” on Placebo

22
21
20
18
18
17
16
15
14

Donepazil n=142
Placebo n=144

Bassline Month 3 Month 56 Month 9 Month 12
Winblad st al. Neurology 2001; 57: 485456

O’Brien & Burns 2010



Table 4. Summary box: Dementia with Lewy bodies

Intervention Level of evidence Recommendation
Cholinesterase inhibitors There is type I evidence to support treatment with cholinesterase inhibitors in Lewy body A
dementia, both dementia with Lewy bodies and Parkinson’s disease dementia and that
both cognitive and neuropsychiatric symptoms improve.
There is type Il evidence to support equal efficacy of all three cholinesterase inhibitors. B
Memantine There is type Il evidence that memantine may produce cognitive and global B
improvements.
Table 5. Summary box: Vascular dementia
Intervention Level of evidence Recommendation
Treatment with cholinester- There is type I evidence showing small cognitive improvements with both cholinesterase A
ase inhibitors and inhibitors and memantine in vascular dementia. However, benefits in terms of global
memantine outcome are not seen and adverse events for cholinesterase inhibitors (but not

memantine) are significantly greater than placebo. Evidence indicates that neither
cholinesterase inhibitors nor memantine should be prescribed to people with vascular
dementia, though those with mixed VaD and Alzheimers disease may benefit.

O’Brien &
Burns 2010



Table 6. Summary box: Frontotemporal dementia

Intervention Level of evidence Recommendation
Cholinesterase inhibitors There is type 1 evidence that cholinesterase inhibitors are not recommended for the A

treatment of frontotemporal dementia.
SS5R1s There is type I evidence that S5R1s may help some behavioural aspects of frontotemporal B

dementia, but do not improve cognition. Studies are mixed and further evidence is

needed.

Table 7. Summary box: Progressive supranuclear palsy

Intervention Level of evidence Recommendation

Cholinesterase inhibitors There is type 11 evidence that cholinesterase inhibitors are not helpful in progressive B
supranuclear palsy. No treatments can be recommended at the cumrent time.

O’Brien &
Burns 2010



1. Neurocase. 2012 Apr 19.

A case of apathy due to frontotemporal dementia responsive to memantine.
Links KA, Black SE, Graff-Guerrero A, Wilson AA, Houle S, Pollock BG,
Chow TW.

Results: Informants reported reduction of the apathy. The insula and
cerebellum, showed improved metabolism.

Conclusion: Further study to correlate the effects of memantine on apathy are
warranted.



Table 8. Summary box: Mild cognitive impairment

Intervention Level of evidence Recommendation
Treatment with cholinester- There is type I evidence that cholinesterase inhibitors are not effective in reducing the A

ase inhibitors and risk of developing Alzheimer's disease and type I evidence that vitamin E is not

vitamin E effective in reducing the risk of Alzheimer's disease.

O’Brien &
Burns 2010



Table 10. Summary box: Other treatments for dementia

Intervention Level of evidence Recommendation
Dimebon for AD There is preliminary level II evidence of a benefit of dimebon in AD, but further studies B
are awaited. Dimebon should not be prescribed for AD until further studies report.
Gingko biloba for dementia There is level I evidence that Gingko biloba is not beneficial in improving cognitive A
symptoms in dementia.
Gingko biloba for prevention There is level I evidence that Gingko biloba is not effective in the primary prevention of A
of dementia either all-cause dementia or Alzheimer’s disease.
Hormone Replacement There is level I evidence that HRT is not effective either in treating cognition in A
Therapy (HRT) in preven- Alzheimer's disease, or for the primary prevention of all-cause dementia or Alzheimer's
tion and treatment of disease.
Alzheimer's disease in There is level I evidence that HRT is harmful. HRT should not be prescribed either as a A
post-menopausal women prevention or treatment for dementia, including Alzheimer’s disease.
Folate and vitamin B12 for There is type I evidence that supplementation with folic acid with or without vitamin B12 A
dementia does not benefit cognition in people with dementia. On current evidence, neither

vitamin B12 nor folate, either singly or in combination, can be recommended as

treatments for dementia, or for dementia prevention.
Statins for the treatment or There is level I evidence that statins do not prevent dementia. A
prevention of dementia There is level II evidence that statins do not produce cognitive benefits in AD. B

O’Brien &
Burns 2010
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QUALE OUTCOME ?
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FINGER™ MAPT™ PreDIVA™ HATICE*

Sample size 1260 community dwellers 1680 community dwellers 3533 community dwellers 4600 community dwellers
based observational cohorts

Main inclusion criteria Dementia CAIDE risk score =6 Frail elderly individuals All elderly patients without  Older adults without dementia with
and cognitive perfformance at  (subjective memory dementia in general increased risk of cardiovascular

Age at enrolment
Study design

Duration

Status

the mean level or slightly
lower than expected for age

B0-77 years

Multicentre, randomised
paraflel-group controfled trial

Multidomain: nutritional
activity, managament of
wascular risk factors

Iyears plus § years” follow-up

Primary: change in cognitive
function

Secondary: dementia,
depression, disability,
cardicvascular events, quality
of life, health-resource use,
change in AD biomarkers

Completed in 2014

complaint, slow wallking
speed, IADL limitations)
z7/0years

Multicentre, mndomised
controfked trnal

Multidomain: vascular care,
Rl
advice, cognitive training with
or without 800 mg
docosahexaenoic acid per day
3 years plus 2 years' follow-up
Primary: change in cognitive
function
functional status, depression,
health-resource use, change in
AD biomarkers

Completed in 2014

practices

70-7Byears

Multisite, cluster-
randomised parallel-group
controdled trial
Multidomain: nurse-led
vascular care, induding
medical treatment of risk
factors, nutritional advice,
exercise advice

Byears

Primary: dementia, disability
Secondary: cognitive decline,
depression, cardiovascular
events

Completed in 2015

disorders and dementia

=65 years

Multinational, multicentre,
randomised parallel-group
controfed trial

Multidomain e-health: interactive
internet platform with nurse-led
support to optimise management
of vascular and lifestyle-related risk
factors

1-5years

Primary: optimisation of
management

Secondary: change in cognitive
function, dementia, cardiovascular
conditions, mortality, hospital
cost-effectiveness

Due to finish in 2017

FINGER=Finnish Gerialric intervention Study to Prevent Cognitive Impairment and Disability. MAPT=Multidomaln Alzheimer Prevention Study. PreDIVA=Prevention of
Dementla by Intensive Vascular Care, HATICE=Healthy Agelng Through Intemet Counselling in the Elderly. CAIDE=Cardicvascular Risk Factors, Aging, and Incidence of
Dementia. WDL«Instrumental activities of daily Iving. AD<Alzheimer's disease.

Table 4: Randomised controlled trials of multidomain interventions for prevention of cognitive impairment, dementia, or Akheimer's disease

Winblad et al 2016




Mechanism RCTs Participants Duration

Reduced production of amyloid

Picglitazone PPARy agonistthatactsasa TOMMORROW 3500 people aged B5-83 years with healthy cognition at risk of developing MCl due to  Syears (completion by
B-secretase inhibitor: (NCT01031566; AD, with risk stratification including age and TOMM40 and APOE genotype; amasked  2019); extension study
inhibits first protease phase 3) extension is planned with the aim of recruiting 316 participants who complete 2years (completion in
needed for AR production TOMMORROW with a diagnosis of MO due to AD (NCT02284906; phase 3} 2021)

Increased clearance of amyloid

Solanezumab Anti-amyloid monoclonal Ad study 1150 people aged 65-85 years with healthy cognition, 500 of whom show evidence of 3 years plus 2 years’
antibody: passive (NCT02008357; brain aryloid accumulation tollow-up {(completion
immunotherapy phase 3) by 2020)

Solanezumab Anti-amyloid monoclonal  DIAN-TU 210 members of families with early-onset familial AD (age 18-80 years), 105 ofwhom 2 years plus 3 years’
antibody: passive (NCTO1780005; have an autosomal dominant AD-causing mutation inone of three genes (APP, PSEN1,  follow-up (completion
immunotherapy phase 2/3) PSENZ) by 2019)

Gantenerumab Anti-amyloid monoclonal  DIAN-TU 210 members of families with early-onset familial AD {age 18-80 years), 105 ofwhom 2 years plus 3 years'
antibody: passive (NCTO1760005; have an autosomal dominant AD-causing mutation inone of three genes (APP, PSEN1,  follow-up (completion
immunotherapy phase 2/3) PSENZ) by 2019)

Crenezumab Ant-amyloid monoclonal APl—autosomal 300 members of Colombian families with early-onset familial AD {age 30-50 years), 3 years plus 2 years'
antibody: passive dominant AD including 200 carriers of an autosomal dominant AD-causing mutation in PSEN1 follow-up (completion
immunotherapy (MCT01098841; by 2020)

phase 2}

Only selected phase 2 or 3 RCTs due for completion after 2015 are listed. Information obtained from QinicalTrials gov. RCT=randomised controlled trial. PPARy=peroxisome proliferator-activated receptor v
Ap=amyloid B. M Cl=mild cognitive impairment. AD=Alrheimers disease. A4 study=Anti-Amyloid Treatment in Asymptomatic Akheimer's study. DIAN-TU=Dominantly inherited Alzheimer Network Trial Unit.
AP=Alzheimer's Prevention Inftiative.

Table11: Drugs in late-stage clinical development for Alzheimer's disease in people at risk of developing the disorder

Winblad et al 2016




Mechanism RCTs Participants Duration
Reduced production of amyloid
E2609 BACE1 inhibitor: inhibits first protease needed forAR NCT02322021 (phase 2} 700 people aged 50-85 years with prodromal ADor 18 months (completion in
production mild AD dementia 2016)
AZD3293 BACE1 inhibitor: inhibits first protease needed for AR AMARANTH 2202 people aged 55-85 yearswith MO dueto AD or - 2years (completion in
production (NCT02245737; phase 2/3)  mild AD dementia 2019)
Verubecestat BACE1 and BACEZ inhibitor: inhibits proteases needed for  APECS (NCTD1953601; 1500 people aged S0-85 yearswith prodromal AD 2years {completion in
(MK-8931, A production phase3) =)
MK-8931-009)
IN}-54861911 BACE1 inhibitor: inhibits first protease needed for AR NCT02260674 (phase 2) 100 peaple aged 50-8S years with early 10 months (completion in
production (pre-dementia) AD; an extension study of 100 2016); extension study
people with early AD (50-85 years)who participated 2 years {completion in
in previous phase 1 and phase 2 RCTswith thedrugis  2024)
ongoing (NCTD2406027; phase 2)
Reduced aggregation or oligomerisation of amyloid
PQg12 Glutaminyl cyclase inhibitor: counteracts production of SAPHIR (NCT02389413; 110 people aged 50-89 years with MO or mild 3 months {(completion in
amyloid peptides highly prone to aggregation (ie, phase 2) dementia due to AD 2016)
pyroglutamate-modified AP peptides)
Increased clearance of amyloid
Gantenerumab Anti-amyloid monodonal antibody: passive NCT01224106 {phase 3) 799 people aged 50-85 yearswith prodromal AD 2years (completion in
immunotherapy 2015)
BAN2401 Anti-amyloid manodonal antibody: passive NCTO1767211 (phase 2) 800 people aged 50-90 yearswith MCldueto ADor 18 months (completion by
immunotherapy mild AD dementia 2018)
Aducanumab Anti-amyloid monodonal antibody (originally derved EMERGE (NCT02484547: 2700 people (1350 per trial) aged 50-85 years with  Abowt 18 months
(BlIBO37) from healthy older adults): passive immunotherapy phase 3) and ENGAGE MO due to AD or mild AD dementia {completion in 2020)
(NCT02477800; phase 3)
Intravenous Passive immunotherapy (contains naturally occurring NCT01300728 (phase 2) 50 people aged 50-84 years with MO 2years (completion in
immunoglobulin polyclonal anti-AB antibodies) 2017)
derived from healthy
donors
Reduced production of P-tau or reduced fibrillation or deposition of tau
Exenatide GLP1 receptor agonist (diabetes drug): restores NCT01255163 (phase 2) 100 people aged =60 years with MCl or mild AD About 18 months
{exendin-4) intracellular transport of tav, prevents tau dementia {completion in 2016)

phasphorylation, and improves insulin signalling

{Table 12 continues on next page)

Winblad et al 2016




Mechanism RCTs Participants Duration
{Continued from previous page)
Modulation of neurotransmission
Atomaoxetine Noradrenaline reuptake inhibitor (licensed): increases ATX-001 (NCT01522404; 40 people aged 50-90 years with MCI & months {completion in

Ladostigil {TV-3326)

brain concentrations of noradrenaline

Acetylcholinesterase inhibitor and MAD inhibitor:
increases cholinergic neurotransmission and transmission
mediated by monoamines; a derivative of rasagiline and
rivastigmine, it also has antioxidant properties and can
maodulate APP processing and cellular signalling pathways

DACIE NMDA receptor regulator: enhances NMDA-receptor-
mediated glutamatergic neurctransmission

PXTOOB64" Regulates GABAergic neurotransmission (depending on
the receptor, it can have antagonistic or agonistic effects)

Other mechanisms of action

Benfotiamine
Insulin (including
rapid-acting insulin
analogue glulisine)
Glulisine

Cilostazol

Bl 409306
(SUR 166499}

Simvastatin

VX745

Thiamine derivative: supports brain glucose metabolism
and can reduce amyloid accumulation

Regulates glucose metabolism and can reduce anyloid
accumulation

Rapid-acting insulin analogue: regulates glucose
metabolism and can counteract amyloid accumulation
PDE3 inhibitor (licensed antiplatelet drug): can reduce
armyloid towicity

PDES inhibitor: enhances synaptic plasticity and reduces
armyloid toxicity

Cholesteroklowering drug (licensed) with antioxidant and
anti-inflammatory properties: can lower brain AR
production and reduce AR-mediated neurotaxicity

p38 mitogen-activated protein kinase inhibitor:
modulates inflammation

phase 2)
NCT01429623 (phase 2)

NCT02239003 (phase 2)

PLEODIAL-| (NCT02361424;

phase 2)

NCT02202238 (phase 2)

SMIFF (NCT01767909;
phase 2/3)

NCT02503501 (phase 2)

COMCID (NCT02491268;
phase 2)

NCT02240693 (phase 2)
and NCT02337907
(phase 2)

SIMaM Cl (NCTO0B42520;
phase 4)

NCT02423200 (phase 2)
and NCTD2423122
(phase 2)

200 people aged 55-85 yearswith MCI

50 people aged 50-90yearswith MCI

45 people aged = 60 years with mild AD dementia; an
open-label extension study, PLEODIAL-, is ongoing

(NCT02361242; phase 2}

76 people aged =65 years with MCl or mild AD

dementia

240 people aged 55-85 years with MCl or mild AD

dementia

90 people aged 50-90 years with MCl or mild AD

dementia

200 people aged 55-84yearswith Ml

624 people aged 255 years with MCl due to AD

520 people aged 55-90 yearswith amnestic MCl

32 people aged 60-85 yearswith MCl due to AD or

mild AD dementia

2017)

3years (completion in
2015/2016)

6 months (completion in
2016)

12 weeks (completionin
2015); extension study
24weeks

1 year (completion in 2018)

18 months (completion in
2016)

6 months {completion in
2017)

About 2 years {completion
in2018)

12 weeks (completion in
2016)

2 years (completion in
2018)

6-12 weeks (completion in
2016)

Only selected phase 2, 3, or 4 RCTs due for completion in or after 2015 are listed. Information obtained from ClinicalTrials.gov. RCT=randomised controlled trial. BACE1= P-site APP-cleaving enzyme 1.
AB=amyloid B. AD=Alzheimer's disease. MCl=mild cognitive impaimment. BACE2=f-site APP-cleaving erzyme 2. APECS=P Amyloid Production and Effects on Cognition Study. P-tau=phosphorylated tau.
GLP1=glucagon-like peptide 1. MAO=monoamine oxidase. APP=amyloid precursor protein. NMDA=N-methyl-D-aspartate. GABA=y-aminobutyric acid. SNIFF=Study of Nasal insulin in the Fight Against

Forgetfulness. PDE=phosphodiesterase. SIMaMCl=Simvastatin in Amnestic Mild Cognitive Impairment. *& combination of acamprosate and baclofen (both licensed drugs).

Table 12: Drugsin late-stage clinical development for Alzheimer's disease in people at symptomatic, pre-dementia stages

Winblad et al 2016




Machanism

Participants

Duration

BACEL inhibitor inhibits first protease neaded for AR NCTOZ3I2071 (phase T3

BACEL ishibitor: inhibits first protease needed for AR AMARANTH (NCTO22457 37,

phase 23

BACELand BACEZ inhibitor inhibits proteases needed  EPDCH (NCTDI739348; phase 2/3)

‘Reduced production of armyloid
E1609
produdion
AZDIT93
produdean
Verubecestat
[MK-8531 fox AR prodisction
M- 85331-00%)
Bryostatin-] Macrocyche lactone (has been imestigated s pn

brain amyloid burden

Reduced aggregation or oligomerisation of amyloid

Non-seoctive B-adrenoceptor bloder {approved for NCTOII54444 (phase 4)
congesthoe heart failure and hypertension: prevents

Canvadilol

PQan

formation of amylosd digomers

NCTO24 31468 (phase 1)
reduces

Glutarminy] cyclane inhibilos, counteracts producBonof  SAPHIR (NCTO2385413: phase )
ammyloid peptides highly prone to aggregstion (ie.

prroglutamate modihed & B peptides)

700 people aged S0-B5 yoars with
prodromal AD or mild AD dementia

1202 peopla aged 55-85 yearswith MO
e o AD ar el AD desmantia

1960 prople aged 5585y vars with
mild-to- modemte dermentia due to AD

150 poaple aged 55-85 years with
modarate-to-severe dementia due to AD

50 peopie with mild dementia due to AD*

110 people agud S0-55 years with M o
milld dementia due to AD

Winblad et al 2016

18 maonths |cormpletion in
20if)

2 years (completionin 2019)

18 maonths {oormpletion in
2017 with 5 year doudsle-
7 months (completion in
2017)

& months fcompletionin
2016}

3 months (completion in
B}




increased dearsnce of amyloid

Solanerumab Anti-amyloid monodonal antibody: passie EXPEDITION 2 (NCTO1S00665: 2100 peoplewith midADdementiz:an 18 months (completionin
immunothempy phase 1) apen-label sutension study, EXPEDITION 201 8); extension study
EXT, s undorway to assess safety in 2 years (completion in 2018)

1375 people with dementia due to AD
(=55 years) who previously participsted in
phase 3 RCTs with solanerumab

(NCTOT1127633: phase 3)
Gantenerumab Arti-amyloid monoclonal antibody: passee NCTO2051608 (phasa 3) 1000 peopie aged 50-00yearswith mild ~ About 7 years (comgpletion in
immuncthempy ADdementia M8)
BAN2ADL Anti-amyloid monadonal antibody: pacve HNCTDL767 311 {phase 2) 200 paople aged 50-90 yearswithMCldue 18 months (completion by
immunotheragy to AD or mild AD dementia MM8)
Aducsnumab Anti-amyloid human monodonal antibody (onginally  EMERGE (NCT02484547 phase 3jand 1700 people aged 50-85 vears with MO About 18 months
(BNBCAT) derved from healthy clder adulis): passive EMGAGE (MCTD2477 800; phase 3) diue to AD or mild AD dementia {completion in 2020)
immunotherapy
Crensrumab Anti-amyloid monodonal antibody: passive NCTO1723826 (phase 2) A long-term, open-bhel safety extension  About 2 years (completicn in
immunotherapy study in 360 peaplewith 2007)
mild-to-moderate dementia due to AD
who previcusly participated in phase 2
RCTs of the antibody
Alburnin and Passive immunotherapy AMBAR (NCTO1561053; phase 2/3) 350 peophe aged 5585 yearswith 14 months (completion in
immunoglobulin mild-to-moderste AD dementia 2016)
amociatedwith
plasrmapheresin

Winblad et al 2016




Reduced production of P-tau or reduced fibrillation or deposition of tau

TRelX T

Exenatide
{evemdin-4)

Liraghtide

Tau aggregation inhib#or. reduces abnommal tee NCTO1689246 (phase 3) and
aceumulation NCTO1689273 (phase 1)
GLP1 receptor agonist (diabetes drog} restores NCTO1255163 iphase )
intrecelivlar transport of taw, prevents t=

i insiinsigraling
GLP1 receptos agonist {approved diabetes dnag) ELAD {MCTONB2075: phass 7)

improves irsulin brin signalling and can prevent teu

hypemphosphondation

About 1537 people aged <O0yvean with About 18 manths

mitld-to-moderate AL dementia fempletion in 2016)
100 people aged > 60 vears with MCl or About 18 months
mibd AT dementia {comipletion in 2016)

106 people aged 50-B5years with mild 12 months (completion in
dementia due to AD 2017)

(Table 13 continues on nect page)

Winblad et al 2016




(Continued from previous page)
Mpdulation of neurotransmission
Doneperil Acehylcholinesterase inhibitor (already approved for NCTO1129596 (phase 4), Post-rmarketing surveillance studies of Up to & years [completion in
dementia due to AD}: increases brain levels of NCTD1251718 {phase 4). and 1600 peoplewith mild- to-severe AD 201572016}
acetylchodine NCTUZ163251 (phase 4) dementia®
Encenicline o micotinic acetylchofine receptor agonist (increases NCTO2246075 (phase 21 1930 people aged 50-85 yearswith 6-12 months (completion in
(MT- 4666, cholinergic neurotransmission) NCTDZ3T7182 (phase T} mild-to-moderate AD dementiz: an 2016/2007); extension study
EVP-6124) NCTO1969136 (phase 3). and etension study is planned with the aimof 6 months [completion in
NCTO1969123 (phase 3) recruiting 1000 particpants from these  2017)
studies (NCTU2004392; phase 3)
ME7612 Allosteric modulator of muscarinic acetylcholine NCTO1852110 (phase 2) 830 people aged 55-85 years with Up ta 1year (completion in
receptors (postulated): enhances response to mild-bo-moderate dementia due to AD 2020)
iU FEnS TS Sion
Rasagilime MADB inhibitor (icensed for Parkinson's diseasc) R (NCTD2359552: phase 7) 50 peaple aged 50-90 years with f months {completion in
ncreases neurobansmission mediated by monoamines mild-to-moderate dementia due to AD 2086)
RG1577 MADE inhibitor. ncreases nevrobransmission mediated  NCTD1677754 (phase 7) 544 people aged 50-90 years with 1year [complefion in 2015)
(RO4602522 by moncamines moderate AD dementia
idaiopindine 5-HT, recepbor antagonist: can enhance cholinengic, STARSHINE (NCTO1955161 phase 3] 2490 people aged = 50 years with & months; extension study
{lu AESB054 ghatamatergic, nomdmenengic. and dopaminergic STARBEAM (NCTO2006641; phase 3},  mild-to-moderate AD; an extension study, 8 months (completion in
SGS51R) neurotransmassion and STARBRIGHT (MCTO2006654, STAR Extension with 1770 people from 20152016}
phase 3} STARSHINE AND STARBEAM is ongoing
(NCTO207 5246, phase 3)
Rihsoke Decreases ghrtamatergic neurotransmmission by NCTO1703117 (phase 2y 48 people aged 60-85 vearswith mild & months (completion in
inhibiting both ghutarmate refease and postsy napbic dementia due to AD 2007
glutamate receptor signalling
DACIE MNMDA receptor regulator enhances NMDA receptor- NCTOZ103673 (phase 7) G0 pecple aged =50 years with AD or Gweeks (completion in 2016)
mediated ghtamatesgic neurct mrsmission vascular dementia at stages from mild to
moderate-severe
Methyiphenidate  Dopamine and noradsenaline revptake inhibitor ADMET2 (NCTO2346201: phase 3) 200 people with mitd-to- moderate AD & months {complelion in
(licensed) acts as a stimulant by promoting dementia and apatiy 2019)

Winblad et al 2016




Other mechanisms of action

Licensed synithetic form of the haemopoietic growth NCTU1400515 {phase 2)
factor GM-CSF- promotes amyloid removal by

Sagramstim

Formeaterol

ATP (srmall

Azeliragon
TTP4HS. small
malecule)
T-BI7MA (small

Cerebrolysint

Irvsulin (indhsding

analogue ghiising)

stimulating phagocytosis

Longacting B,-adrencceptor agonist (approved for NCTOZ5007E4 (phase 7)
asthma and chronic obstructive pulmonary disease): can

improve synaptic plasticity and reduce ammloid burden

Thiamine derivative: supports brain glucose metabalism  NCT02282238 (phase 2)

and can reduce amyloid accumuiation

Enhances motabolism and can peotect against amylod-  NCT02270511 (phase 2)
mediated aytotomcity

RAGE inhibitor: can counteract brain amyloid NCTO2080364 (phase 3)

Has newotrophic and newwoprotective properties.can. NCTO2079%009 (phase 2)
protect against amyloid-mediated and tae- mediated

tomicty

Peptide mixture with newrotrophic-fike properties MNCT01E22951 (phase 4)
related to reguiation of cell signaling: can control

mediated by expression of endogenous neurmtrophic

factors

Dibrydropyndine calcium channel blocker (icensed MILVAD {NCTO2017340; phase 3)
antifypertensive: can enhance bmin circulation
dearance

Rogulates glucose metabolism and can counteract SMIFF (NCTDI767 909 phase 2/3)

amyloid acoumulation

40 people aged 55-85 yearswith & months {completion in
mild-to-moderats AD dementis 2016)

60 prople aged 50-85 yearswith Tyear [completion in 2016)
mild-to-moderate dementia due to AD

76 people aged 265 years with MClormild 1 year (completion in 2018)
AD demientia

20 people aged 55-B5yearswith 3 manths (completion in
moderate-to-severe AD dernentia 2016)

800 people aged > S0yearswithmildAD 18 manths (completion in
derentia 2018)

450 people aged 55-85 yearswith About 1year jcompleticn in
mild-to-moderate AD dementia 2016)

510 people aged =50 yearswith & months icompletion in
mid-to-modemte dementia due fo AD 2016)

500 people aged x50 years with 18 months (completion in
mild-to-modemte AD dementia 11

240 people aged 55-B5 vearswith MClor 18 months (completion in
mild A D dementia 2016)

{Table 13 continues on next page)

Winblad et al 2016




Mechanism BCTs Participants Duration

iContinued from previous page)

il msrue Rapid- acting irmulin analogue: regulates gheose MCTO2S03501 (phase Ty 90 people sged S0-80 veas with Ml 6 months (completion in
metabalsm and can countermdc amylod accumulation mid AD dementia 2017

AZDO530 Fyr-lanase inhibitor attenuates aryloid-mediatedand  NCTO2167256 (phase 2) 152 people aged 55-85 yesrswith mild AD  1year{complation in 2016)

{saracabinib) tau- mediated nevsronal damage dementia

Masitinib (ABIX10Y  Seleclive byrosme-kinase inhibitor. misdulates NCTONET 2598 (phese 3j 396 penple aged = S0vearswith & months {completion in
reyroinflammalion by regulating mast cell activity, mid-to-moderate AD dementia 2018
and prosmotes neuroprotection by targeting Fyn kinasa

VH-745 38 mitogen-activated proten kinase inhibios: NCTO2423200 (phase Tj and 32 pecple aged 6085 yearcwith MO doe  6-12 wesks {completion in
rrochlates inflamimation NCTO2423122 (phose 7) {r AL o el AD demmenta 2016)

Oy sefacted phase 3. 3, or 4 RCFs due for compiation inor after 2015 are |isted information otsined from ClinicalTrials gov. BT =mndomissd oontrolied taal. BACE = #-sits APP-deaing enryme 1

Af arreyboid [, AT Alsheimer's dineisa. WCL: milkd cognitve smpainmon. BACE?. b sbie APP diaaing ergyme 2 AMBAR Ak heirers Managemont by Alburn Replacemeis. ' tau phesphorylated tau.

Gl Pi=ghiragon ke peptide 1. FLAD=Fyahuting |iragh ide in A lrheimer's Disass. MADB=monnamine oridase B, 5-HT=5-ydemo trypraming. NIMDA-N-metiy D-aspartate. ADMET2=Apathy in Dementia
Methy iphenadat Trial 2. QM- C5F=granuloy te- maophege colony-stimutanng faoor ATP-adenosine triphosphats. RAGE=receplod for advanied ghycaton end- prodiscs. NILVA D= Nibadipine inMild to.
Mot st Alstiesimer's Disease. SHIFF - 510y f Masad eisisin) i the Fight Agant | orgetfulnes, *Age ot provided TA grevious mets arayals of s BE T sggeated el swiptoimatic effects in peogle with
il o odérate dementia due to AD ™
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Welcome

I

D I A N Welcome to the website of the Dominantly

Dominantly Inherited Inherited Alzheimer Network (DIAN). DIAN is an

Alzheimer Network international research partnership of leading
scientists determined to understand a rare form
of Alzheimer’s disease that is caused by a gene
mutation. Understanding of this form of
Alzheimer's disease may provide clues to
decoding other dementias and developing
dementia treatments.

Funded by a multiple-year research grant from
the National Institute on Aging, DIAN currently
involves thirteen outstanding research
institutions in the United States, United
Kingdom, Germany and Australia.
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Professor of Neurology at Washington
Dominantly Inherited University School of Medicine in St. Louis, is
Alzheimer Network the project’s principal investigator.

ID II AI NI John C. Morris, M.D., Friedman Distinguished

DIAN is currently enrolling study participants
who are biological adult children of a parent
with a mutated gene known to cause
dominantly inherited Alzheimer’s disease.

Such individuals may or may not carry the
gene themselves and may or may not have
disease symptoms (click here for information

about genetic testing).

To register for DIAN drug trials or DIAN, visit
www.DIANExpandedRegistry.org.




DIAN

O LLEL Years Haveyouc How manyregulated
(P1, SI, Years of ofCR v yree Whatpercentageof
. - . . . R ompleted (FDA, EMA, . .
Site Staff Psychometricia Credentials/ ClinicalRes Experien formal S ETEE o your time willyou
MemberName n,Cog/ClinicalR Background earch (CR) ce with ) . be able to dedicate
. GCP youcurrentlyworking .
aters, SC, Back- Experience AD training? on in vourrole to thisstudy?
up SC, other) Trials B! v
1 Phase 1 (enrolling); 2
Giovanni B. Frisoni PI MD 23 8 yes Phase 3 (approved) 10%
Amalia C. Bruni co-PI MD 32 12 yes 2 phase 3 10%
Giuliano Binetti co-Pl MD 20 20 no 10%
1 Phase 2 enrolling;
1Phase 3approved;
Orazio Zanetti co-Pl MD 25 20 yes 1 Phase 2 approving 10%
Alessandro Padovani co-PI MD




Alzheimer’s Prevention Initiative
Lancet Neurol. 2012 Dec;11(12):1048-56 .

Reiman EM, et al.: Brain imaging and fluid biomarke
analysis in young adults at genetic risk for autoso mal
dominant Alzheimer's disease in the presenilin 1 E28  0A
kindred: a case-control study.

INTERPRETATION: Young adults at genetic risk for autosomal dominant
Alzheimer's disease have functional and structural MRI findings and CSF and
plasma biomarker findings consistent with AB(1-42) overproduction. Although
the extent to which the underlying brain changes are either neurodegenerative
or developmental remain to be determined, this study shows the earliest known
biomarker changes in cognitively normal people at genetic risk for autosomal
dominant Alzheimer's disease.



Alzheimer’s Prevention Initiative

The study involves the experimental anti-amyloid
antibody treatment crenezumab In
approximately 300 people from an
extraordinarily large extended family in
Colombia, who share a rare genetic mutation
that typically triggers Alzheimer's symptoms
around age 45.




Ha gia preso il largo negli Stati Uniti un ambizioso progetto di ricerca
sulla prevenzione dell’Alzheimer, alimentato dai nuov | promettenti mezzi
per identificare i1 soggetti a rischio e dalle misur e preventive che
potrebbero potenzialmente rallentare la progressione della malattia.

I programma, chiamato  Alzheimer’s Prevention Initiative e coordinato
da Eric Reiman e collaboratori

Ed e gia iniziato I'arruolamento del primo dei due s tudi clinici del
programma che coinvolgeranno ampie popolazioni di so ggetti
presintomatici ad altissimo rischio genetico di svi luppare una malattia
di Alzheimer sintomatica. Uno studio coinvolgera 2.0 00 persone
residenti nell’area di Medellin, in Colombia, dove vive il gruppo di

parenti piu numeroso al mondo di portatori della mu tazione E280A PS1,
che conferisce un rischio estremamente elevato dis  viluppare
precocemente I'Alzheimer. | partecipanti dovranno av =~ ere un’eta vicina a
guella mediana di esordio clinico della malattia di Alzheimer legata a
E280A PS1, che e di 47 anni.



L’'altro studio,invece, riguardera circa 50.000 citt  adini
nordamericani trai 60 e gli 80 anni, di cui saraa nalizzato il
genotipo ApoE.

due studi dell’Alzheimer’s Prevention Initiative
costituiranno il primo vero test della validita del I'ipotesi della
cascata amiloide nella patogenesi della demenza di  Alzheimer,
secondo la quale 'accumulo della proteina amiloide

giocherebbe un ruolo critico nello sviluppo della m alattia.
Questa ipotesi, pero, resta ancora da dimostrare.



Ritardare I'esordio della demenza anche solodi5a nni senza
aumentare I'aspettativa di vita vuol dire aver lap  ossibilita di
dimezzare il numero di nuovi casi, dato che l'incid enza raddoppia
ogni 5 anni dopo i 60.



THE A4 TRIAL

2 3 L - _'—-_.__...‘__? _,..__1_‘__-\1
: Advancing Alzhgfmer's Disease Therapeutic Research

. . : -

Anti-Amyloid Treatment in Asymptomatic AD — The A4 Trial



A4 is a new secondary prevention trial effort aimed
at treating older individuals at risk for developing
Alzheimer’s disease (AD) dementia on the basis of
having biomarker evidence of amyloid . We will
test the hypothesis that decreasing amyloid burden
during the preclinical stages of AD will impact
“*downstream neurodegeneration” and hopefully
delay cognitive decline.

Anti-Amyloid Treatment in Asymptomatic AD — The A4 Trial



To enroll in A4, clinically normal older individuals (65 and
older) will be screened with PET amyloid imaging. Those
found to be “amyloid-positive” - and who meet other study
criteria — will be able to enroll in the trial. Subjects will be
treated for three years with the anti-amyloid drug or
placebo. Ideally, we will follow them beyond treatment to
determine the extent of the impact on the trajectory of
cognitive decline.

Anti-Amyloid Treatment in Asymptomatic AD — The A4 Trial



We anticipate that A4 will be opening to enroliment later
In 2013 and we expect to have site specific information in
the summer. As soon as we have additional information to

share about the A4 trial, it will be posted to this website.

So, please check back with us frequently.
Thank you for your interest in the A4 clinical trial.

Anti-Amyloid Treatment in Asymptomatic AD — The A4 Trial
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FINGER™ MAPT* PreDIVA™ HATICE™

Sample size 1260 community dwellers 1680 community dwellers 3533 community dwellers 4600 community dwellers
from previous population-
based observational cohorts

Main inclusion criteria  Dementla CAIDE risk score >6  Frail elderly individuals All elderly patients without  Older adults without dementia with
and cognitive perfformanceat  (subjective memory dementia in general increased risk of cardiovascular
the mean level or shightly complaint, slow walking practices disorders and dementia
lower than expected forage  speed, |ADL limitations)

Age at enrolment 60-77 years £70years 70-7Byears =65 years

Study design Multicentre randomised Multicentre, randomised Multisite, cluster Multinational multicentre,
parallel-group controlled trial  controlled trial randomised parallel-group  randomised parallel-group

controlled trial controlled tral

Intervention Multidomain: nutritional Multidomain: vascular care, Multidomain: nurse-led Multidomain e-health: interactive
quidance, physical activity, nutritional advice, exercise vascular care, including internet platform with nurse-led
cognitive training, social advice, cognitive training with  medical treatment of risk support to optimise management
actwvity, management of or without 800 mg factors, nutritional advice,  ofvascular and lifestyle-related risk
vascular risk factors docosahexaenoic acid perday  exercise advice factors

Duration 2years plus Syears' follow-up 3 years plus 2 years' follow-up  Byears 1-5years

Outcomes Primary: change incognitive ~ Primary: change in cognitive  Primary: dementia, disability Primary: optimisation of
function function Secondary: cognitive decline, cardiovascular and dementia risk
Secondary: dementia, Secondary: cognition, depression, cardiovascular management
depression, disability, functional status, depression, events Secondary: change in cognitive
cardiovascular events, quality  health-resource use, change in function, dementia, cardiovascular
of life, health-resource use, AD biomarkers conditions, mortality, hospital
change in AD biomarkers admission, depression, disability,

cost-effectiveness
Status Completed in 2014 Completed in 2014 Completed in 2015 Due to finish in 2017

FANGER=Finnish Geratric intervention Study to Prevent Cognitive impalrment and Disability. MAPT=Multidomain Alzheimer Prevention Study. PreDIVA=Prevention of
Dementia by Intensive Vascular Care. HATICE=Healthy Ageing Through Intermet Counselling in the Elderly. CAIDE=Cardiovascular Risk Factors, Aging and Incidence of
Dementia IADL=instrumental activities of daily living. AD=Alzheimer's disease.

Table 4: Randomised controlled trials of multidomain interventions for prevention of cognitive impairment, dementia, or Akzheimer’s disease

Winblad et al 2016
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e Lthical and practical concerns about disclosure of
biomarker status in asymptomatic or very early symp-
tomatic individuals need to be addressed. Solutions
may vary by country. For example, in Austraha. the
current policy 1s nondisclosure of amyloid PET sta-
tus. but as more is learned about the meaning of a pos-
iive amyloid scan, individuals may wish to be
intormed of their test results.

Alzheimer’s Prevention Initiative: A Plan to Accele rate the Evaluation of
Presymptomatic Treatments; Eric M. Reiman, MD |, JessicaB.S. Langbaum,
PhD, Adam S. Fleisher, MD ,Richard J. Caselli, MD , Kewei Chen, PhD ,
Napatkamon Ayutyanont, PhD , Yakeel T.Quiroz, MA , Kenneth S. Kosik, MD
Francisco Lopera, MD , and Pierre N. Tariot, MD



Lancet Neurol 2013; 12: 207-16

1)
2)

3)

Personal View I

Tracking pathophysiological processes in Alzheimer’s disease:
an updated hypothetical model of dynamic biomarkers

Clifford R Jack Jr, David S Knopman, William ] Jagust, Ronald C Petersen, Michael W Weiner, Paul 5 Aisen, Leslie M Shaw, PrashanthiVemuri,
Heather | Wiste, Stephen D Weigand, Timothy G Lesnick, Vernon S Pankratz, Michael C Donohue, John Q Trojanowski

Amyloid deposition

Neurodegeneration - synaptic
dysfunction

Neuronal loss — brain atrophy
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Lancet Neurol 2013; 12: 207-16 _ I
Personal View

Tracking pathophysiological processes in Alzheimer’s disease:
an updated hypothetical model of dynamic biomarkers

Clifford R Jack Jr, David S Knopman, William ] Jagust, Ronald C Petersen, Michael W Weiner, Paul 5 Aisen, Leslie M Shaw, PrashanthiVemuri,
Heather | Wiste, Stephen D Weigand, Timothy G Lesnick, Vernon S Pankratz, Michael C Donohue, John Q Trojanowski

Not all patients with MCI have AD pathology and
progress to dementia.

MCI negative to amyloidosis and/or
neurodegeneration should not progress to
dementia.

Not all patients with AD pathology progress to
dementia. =g [aSpetti eticCi]



Uncertain progress on the
fuzzy boundaries od AD

Whitehouse P.J., George D.R.
JAD, 2011;26:1-5

“The myth of Alzheimer’s”

What you aren’t being told about today’s most
dreaded diagnosis (2008)
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PETER J. WHITEHOUSE. M.D.. Px.0.
WITH DAMIEL BEOREE M. 51

THE MYTH OF

ALZHEIMERS

WHAT YOU AREN'T
HEINE TOLD ABOUT

TODAY'S MOST
DREADED DIAGMOZIS

January 2008



PETEHJ‘ 'HHITEHBUS M.D.. Pw.D.

LA AD NON E’ UNA SPECIFICA
TH[ MYTH ]3 MALATTIA CEREBRALE

AI_ZH['MEHS AD as a term for aging brain is a misnomer that

militarizes our understanding of our bodies,
iz il cause us to denigrate and exclude those with

¥ BEN 1oL ABouT

i the “disease”.

OREADED DIAEHOSIS

Un approccio UMANISTICO all'invecchiamento cerebrale
consentirebbe di evitare lo stigma dell'etichetta di malattia mentale.

Piuttosto che usare linguaggi “mitologici” quali “mind-wasting”,
“steals the selfhood”, “war against Alzheimer” dovremmo usare
parole quali: personalita, integrita, dignita per i pazientie pa  role
quali equilibrio, qualita della vita, responsabilit a perle
generazioni future, comunita, prevenzione, perrif  ormulare le
nostre priorita individuali e collettive culturali.



“Proprio mentre le parti superstiti del suo io
diventavano sempre piu piccole e
frammentarie, 10 mi ostinavo a vederlo nella
sua interezza. Continuavo ad amare, In
maniera specifica e personale, 'uomo che
sbadigliava in quel letto”

J. Franzen: Il Cervello di mio padre. In: Come stare soli.
Einaudi, 2011.
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Imparammo che a volte
I'ipocrisia della verita € la cosa
peggiore. ... Dare ad un malato
di demenza risposte secondo
regole tradizionali, senza
chiedersi dove si trova significa
tentare di imporgli un mondo
non suo.



La complessita non nuoce. Gillo Dorfles
Marzo 2012

Il farmaco e ...

... 'uomo che sbadigliava
In quel letto.

(J. Franzen)




La complessita non nuoce. Gillo Dorfles
Marzo 2012

Il farmaco e ...

... 'uomo che sbadigliava
In quel letto.

(J. Franzen)




