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Global leaders have set a deadline of 2025 for finding an effective way
to treat or prevent AD.

In the United States in late 2010/early 2011, the N ational Alzheimer’s
Project Act (NAPA) was passed and signed into law. It required the
creation of a national strategic plan to address th e rapidly escalating
AD crisis and the coordination of AD efforts across the federal

government. The overarching research goal of the project is
to “prevent or effectively treat Alzheimer’s disease by
2025,

In December 2014, the G8 stated that dementia shoul d be made a
global priority with the aim of a cure or approved disease-modifying
therapy (DMT) available by 2025.

2025 !



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 3-carotene, vitamina C e flavonoidi.
glicerofosforil-etanolamina monoidrata
XXX «forte» contiene
Integratore alimentare a base di vitamina C ed E

INTEGRATORI ALIMENTARI - NUTRACEUTICI
COSTI AMPIAMENTE SUPERIORI AL DONEPEZIL
ED ALLA MEMANTINA
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THE DRUG DISCOVERY,

Clinical Trials

DEVELOPMENT AND APPROVAL PROCESS
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Jeffrey Cummings™*, Garam Lee", Travis Mortsdorf”, Aaron Ritter", Kate Zhong

2017 Alzheimer's Drug Development Pipeline
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~40
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~50

~75

Clinical Hypothetical Time
Trials Course of AD
Slowly rising brain A42
> levels and early A42
Primary e e
Prevention
i Rising Af142 oligomers,
diffuse & some hbrillar Af
astrocytosts, tau alteration,
Secondary EARLY PRESYMPTOMATIC AD
Prevention
Trials
Worsening Afl and tau
biochemistry & pathalogy
> with more neuronal loss.
Further decling in CSF Ajl42
with rise in CSF taw/p-tau.
Cognitive deficits detected
Very early
symptomatic blochemical
P | more neurcnal/newnnic and
Mild cognitive symptoms.
MCI
L -83 ------ > Progressive cognitive
| deficits.
y | Mildap MILD AD
1
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_- e o ol m‘!::"“
dodcate MOOERATE A

Selkoe DJ, 2013
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New therapies are urgently needed to treat affected patients and to
prevent, defer, slow the decline, or improve the sy = mptoms of AD.

It has been estimated that the overall frequency of the disease would be
decreased by nearly 50% if the onset of the disease  could be delayed by

S years.

Symptomatic treatments are drugs aimed at control o f
neuropsychiatric symptoms and typically work throug h
neurotransmitter mechanisms;

Disease-modifying therapies or treatments (  DMTs) are
agents that prevent, delay, or slow progression and target
the underlying pathophysiologic mechanisms of AD.



We examined clinicaltrials.gov as of January 5, 201  7.We
captured all trials of all agents in phases I, II, and lI.

We divided the symptomatic agents into those that a re putative
cognitive enhancing agents or those that address
neuropsychiatric and behavioral symptoms.

DMTs were divided into those that target amyloid  -related
mechanisms,

those that have tau-related MOAs, and those with “o ther”

mechanisms such as neuroprotection, anti-inflammato ry MOAS,
growth factors, or metabolic effects.

Stem cell therapies were included in the “other” cate gory.



2017 Alzheimer's Drug Development Pipeline
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In all, there are 105 agents Iin the pipeline as
shown on clinicaltrials.gov, of which

25 agents in 29 trials in phase |,
52 agents in 68 trials in phase I,
and 28 agents in 42 trials in phase IlI.

Across all stages, 70% are DMTs, 14% are
symptomatic cognitive enhancers, 13% are
symptomatic agents addressing
neuropsychiatric and behavioral changes,

and 2% have undisg_lolsed MOAS
Ig.



Of all trials, 65.5% are sponsored by the biopharma
Industry,

16.6%by AcademicMedical Centers,

3.6% by Academic Medical Center-NIHcollaborations,

and 10.8%by the collaborations between
consortiums/philanthropic organizations and one or

more of the following: biopharma, NIH, and

Academic Medical Centers. One trial is sponsored by

NIH, one trial by biopharma-NIH collaboration, and one
trial by a biopharma-NIH -Academic Medical Center
collaboration.



Of the 24 agents whose MOA was revealed in
phase | in 2017,

12 were directed at amyloid-related targets
iIncluding eight immunotherapies,

three had taurelated MOAs,

and nine had other mechanisms including four
symptomatic cognitive enhancers.

Overall, there were 20 DMTs and four
symptomatic agents in phase |I.

The MOA was not revealed for one agent.
Phase | trials were on average 755 days in
duration (recruitment and treatment period) and
Involved 68 patients in each trial.



Phase Il trials advance the agents from phase | to trial
populations of patients with AD.

The goal of these trials is to establish preliminary efficacy based
on a biomarker outcome, a clinical measure, or a combination of
clinical and biomarker outcomes.

Phase lla trials concentrate on efficacy, and phase lIb trials further
refine dosing decisions about the number of doses to be
advanced to phase lII.

Of the 68 trials in phase Il of the AD pipeline, 21 included patients
with prodromal or prodromal and mild AD, 26 were trials for mild-
moderate AD, one included patients with prodromal or
mildmoderate AD, and one trial was for mild-moderate or severe
AD.

Of the symptomatic trials, 10 were for mild-moderate AD and six
were for mild-moderate or severe AD. On average, phase Il trials
were 1140 days in duration (recruitment plus exposure period)
and involved 151 patients in each trial.



Cummings et al ® Anti-amyloid BACE Inhibitor

2017 ® Metabolic 6%
B%
® Antiviral
2%
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2% |
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on &
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" Neuroprotecti
11%

® Neurotransmitter based
23%

" Neuroprotection
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Anti-amyloid aggregation
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Fig. 2. Mechanisms of action of agents in phase 11. Abbreviation: BACE, [}-site amyloid precursor protein cleaving enzyme.



Phases Il and Il trials are often called “learn” and “confirm” trials,
respectively, with phase Il intended to confirm effects observed in
phase Il in larger populations treated for longer periods of time. In
addition to providing crucial efficacy data, phase lll trials also provide
exposure data on larger numbers of patient-days essential to
establishing the safety and tolerability of the candidate therapy.

Of the 28 agents in the 42 trials, there were 18 DMTs, three cognitive
enhancing agents, and seven drugs for behavioral symptoms.
Among the DMTs, 15 addressed amyloid targets, one involved a tau-
related target, and two had a metabolic MOA. The DMTs include six
Immunotherapies (all addressing amyloid).

Of the drugs with amyloid targets, there were five BACE inhibitors, Six
Immunotherapies, and four anti-aggregation agents.



Phase Il

Phases Il and Il trials are often called “learn” and “confirm” trials,
respectively, with phase Il intended to confirm effects observed in phase
Il in larger populations treated for longer periods of time. In addition to
providing crucial efficacy data, phase lll trials also provide exposure data
on larger numbers of patient-days essential to establishing the safety and
tolerability of the candidate therapy.

Of the 28 agents in the 42 trials, there were 18 DMTs, three cognitive
enhancing agents, and seven drugs for behavioral symptoms. Among the
DMTs, 15 addressed amyloid targets, one involved a tau-related target,
and two had a metabolic MOA. The DMTs include six immunotherapies
(all addressing amyloid). Of the DMTSs, four are repurposed agents
approved for use in another indication. Of the drugs with amyloid targets,
there were five BACE inhibitors, six immunotherapies, and four anti-
aggregation agents.



Phase Il

Phases Il and Il trials are often called “learn” and “confirm” trials,
respectively, with phase Il intended to confirm effects observed in phase Il in
larger populations treated for longer periods of time [11,13]. In addition to
providing crucial efficacy data, phase Il trials also provide exposure data on
larger numbers of patient-days essential to establishing the safety and
tolerability of the candidate therapy.

Of the 28 agents in the 42 trials, there were 18 DMTSs,
three cognitive enhancing agents, and seven drugs for behavioral
symptoms. Among the DMTs, 15 addressed amyloid
targets, one involved a tau-related target, and two had a
metabolic MOA. The DMTs include six immunotherapies
(all addressing amyloid). Of the DMTs, four are repurposed
agents approved for use in another indication. Of the drugs
with amyloid targets, there were five BACE inhibitors, six
iImmunotherapies, and four anti-aggregation agents. Fig. 3
shows the MOAs of agents in phase |ll and Fig. 4 shows
an illustration of the drug mechanism of phase Il agents
and the proposed biology of AD.
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Fig. 3. Mechanisms of action of agents in phase IIl. Abbreviation: BACE, [-site amyloid precursor protein cleaving enzyme.
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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
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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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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)



“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.



