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2018 ALZHEIMER'S DRUG PIPELINE
THE CURRENT STATE OF ALZHEIMER’S DRUG DEVELOPMENT

Phase 3 FaCtS 2[”8 Percent Change from 2017 Phase 2 FaCtS 2018 Percent Change from 2017

Number of Drugs: 31 ¥ -3% Number of Drugs: 68 M7%

Commercial Launch: Commercial Launch:

25 drugs could reach the market in the next five years ¥ -1% 8 drugs could reach the market in the next five years 0%

Number of Symptomatic Drugs: 12 ™20% Number of Symptomatic Drugs: 13 ¥ -24%

Number of Disease Modifying Drugs: 19 ¥ -14% Number of Disease Modifying Drugs: 55 M 34%

Prevention Trials: 7 drugs are in prevention trials 0% Prevention Trials: 2 drugs are in prevention trials 0%

Mechanism of Action: Mechanism of Action:

14 drugs are classified as Neurotransmission ™ 21% 11 drugs are classified as Tau N51%
12 drugs are classified as Amyloid ™ 20%

A Breakdown by Mechanism of Action'
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Symptomatic vs. Disease-Modifying Methodology Prevention Trials
A Disease-Modifying drug is one that attempts to alter the underlying This analysis was constructed through extensive research and interviews, Prevention trials are all trials conducted on pre-symptomatic participants,
pathophysiology of Alzheimer's disease and is being tested with biomarkers. including interviews with company executives about publicly available including those who are healthy and cognitively normal.

information, SEC filings, company reports, presentations at medical
conferences, and media coverage. Additionally, academic research experts
and select RA2 members provided input and review of the analysis.

A Symptomatic drug is one that attempts to lessen the symptomology

often associated with Alzheimer’s disease, such as agitation, aggression, |

and insomnia. However, the responsibility for the content of this report belongs solely to Und
UsAgainstAlzheimer’s, the convener of RA2, and not to any other organization p _ates_ . .
Footnotes or individual. Information presented in this analysis includes Alzheimer's Our intention is to provide regular updates on the status of drug

development in Alzheimer's, and we welcome input and corrections.

1. In this pipeline report, there are eight Phase 2 drugs whose mechanism of action drugs that are in Phase 2 and Phase 3. This information is subject to Contact: prochelle@highlanterngroup.com

we have reclassified since RA2 last released an update on the state of the Alzheimer's change given the nature of clinical trials and drug development. Our
pipeline in the summer of 2017. We made these changes based on input we received intention is to provide regular updates on the status of drug development
from research experts who reviewed the current pipeline in light of new discoveries in Alzheimer's, and we welcome input and corrections.

made about individual drugs within the past year. This year's report reflects the latest

scientific developments and thinking and our most recent understanding of the

current pipeline. As new discoveries are made, we recognize there may be a need for ResearchersAgainst UsAgainst
further updates and revisions. Alzheimer’s Alzheimer’s
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PHASE 3 Alzheimer's Drugs and Estimated Commercial Launch Dates?

12016 : 2017 : 2018 : 2019 : 2020 : 2021 : 2022 : 2023 : 2024 2025 : 2026 ' 2027 - 2028 - 2029
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KEY W Estimated Trial Completion M Estimated Regulatory Filing I Estimated Commercial Launch Date ResearchersAgainst UsAgainst
MOA @ Amyloid Blood + Vascular @ Stem Cell @ Inflammation @ Insulin + Glucose ® Neurotransmission @ Neuronal + Synaptic Growth @ Other @ Tau Alzheimer’s Alzheimer’s
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12016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

® AGB101 % ] i s s BN N B
AgeneBio, Inc.; National Institute on Aging : : : : ' : : ' : ' '
® INJ-54861911 | : | | | | : AR O
Janssen Research & Development, LLC : : : : : : : : : :
® CNP520 EEm =
Novartis Pharmaceuticals 3 ! : : : : : ' X ' '
® CAD106 | | ] - am
Novartis Pharmaceuticals : : : ' ! ! : : ! ! !
® Masitinib ? N : O
AB Science ! : : :

Definitions: For the purposes of this report, Phase 3 drugs are those in either Phase 3 or Phase 2/3 clinical trials.
Phase 3 Formula: LPV to Regulatory Filing: 6 months e Regulatory Filing to Commercial Launch Date: 12 months

2. All drug commercial launch dates in these charts assume trial success in Phase 3.

3. We recognize this drug's mechanism of action could be classified as both Amyloid and Inflammation. For the purposes of this report, we have classified it as Other.
4. This date refers to the anticipated approval date rather than the estimated commercial launch date.

5. Interim analysis of Masitinib.

KEY H Estimated Trial Completion M Estimated Regulatory Filing I Estimated Commercial Launch Date ResearchersAgainst UsAgainst
MoA (&) Amyloid Blood + Vascular  (©) StemCell (D) Inflammation () Insulin + Glucose  (Y) Neurotransmission @) Neuronal + Synaptic Growth (@) Other () Tau Alzheimer’s Alzheimer’s



THE CURRENT STATE OF ALZHEIMER’S DRUG DEVELOPMENT

PHASE 2 Alzheimer's Drugs and Estimated Commercial Launch Dates

®

E2609°

Biogen, Eisai Co., Ltd.

Crenezumabh (API)

Roche / Genentech (In-licensed from AC Immune)

ANAVEX2-73 W

Anavex Life Sciences Corp.

®

(V) Rotigotine transdermal patch (Neupro) o |

I.R.C.C.S. Fondazione Santa Lucia

@

T30-959 |
T3D Therapeutics, Inc. : :

DHP1401 AN EN

Daehwa Pharmaceutical Co., Ltd.

SUVN-502

Suven Life Sciences Ltd

Bryostatin1 N |
Neurotrope Bioscience, Inc. : : :
Levetiracetam (AGB101) 3 5 |
University of Minnesota; University of Oxford; : : .
Medical College of Wisconsin

Lithium ; n

ew York State Psychiatric Institute, National Institute on Aging

Piromelatine (ReCOGNITION)

Neurim Pharmaceuticals Ltd

Q@ @ @ @ &

=

AADvac1
AXON Neuroscience SE

TR |

Charsire Biotechnology Corp.; A2 Healthcare Taiwan Corporation

MLCS01 (Newroaid®) W

National University Hospital, Singapore

Saracatinib (AZD0530) ] |
AstraZeneca, Yale University, : :
Alzheimer's Therapeutic Research Institute

®@ @ ©

Acadia Pharmaceuticals

cB-Cc02 W

CHABiotech CO., Ltd

Formoterol
Palo Alto Veterans Institute for Research;
Alzheimer's Assaciation; Mylan Inc.

L-Serine
Dartmouth-Hitchcock Medical Center

Rasagiline’
The Cleveland Clinic

Meganatural-Az Grapeseed Extract

Icahn School of Medicine at Mount Sinai;
National Center for Complementary and Integrative Health

BNMOT W

Biogen; Eisai Co., Ltd.

Sargramostim (Leukine)

Genzyme, Sanofi, University of Colorado Denver

AstroStem
Nature Cell Co. Ltd.

Cognition Therapeutics

©@ ® @ O ® @ @ Q@ @ @ @ @ &

ID1201 | . n

1IDong Pharmaceutical Co. Ltd.

KEY W Estimated Trial Completion W Estimated Regulatory Filing W Estimated Commercial Launch Date

Pimavanserin B

CTIg12(Elayta) W

MOA @ Amyloid Blood + Vascular @ Stem Cell @ Inflammation @ Insulin + Glucose ® Neurotransmission @ Neuronal + Synaptic Growth @ Other @ Tau

ResearchersAgainst
Alzheimer’s
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UsAgainst
Alzheimer’s
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Insulin Glulisine
HealthPartners Institute

STA-1

Sinphar Pharmaceutical

UB 311

United Neuroscience

MMFS-205-SR

Neurocentria, Inc.; Ohio State University

Nicotinamide

University of California, Irvine

Lemborexant

Eisai

Liraglutide

Imperial College London

Xanamem
Actinogen Medical; ICON Clinical Research

NA-831

NeuroActiva, Inc.

RPh201

Regenera Pharma Ltd

Valaciclovir (Valacyclovir)

Umea University; New York State Psychiatric Institute

Dronabinol
Johns Hopkins University; McLean Hospital

Gv1001

GemVax & Kael

Methylthioninium chloride (Methylene blue)

he University of Texas Health Science Center at San Antonio

MP-101

Mediti Pharma Inc.

VX-745 (Neflamapimod)

EIP Pharma, LLC

Neurostem
Medipost Co. Ltd.

® ® ©@ @0 @ @ @ ® ® ® @ & © © @ ® &

Perindopril

Sunnybrook Health Sciences Centre (repurposing)

®

Telmisartan

Sunnybrook Health Sciences Centre (repurposing)

Montelukast VersaFilm

IntelGenx Corp.

LM11A-31-BHS

PharmatrophiX Inc.; National Institute on Aging

UCMSCs

South China Research Center for Stem Cell
and Regenerative Medicine

S-Equol

University of Kansas Medical Center; Ausio Pharmaceuticals

®@ @ @ O

Benfotiamine
Burke Medical Research Institute

GRF6019

Alkahest, Inc.

® @ ©

Riluzole

Sanofi, Rockefeller University

KEY I Estimated Trial Completion I Estimated Regulatory Filing
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M Estimated Commercial Launch Date
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VA Office of Research and Development; Verdure Sciences
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Stemedica Cell Technologies, Inc.
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BI 425809 o E =

Boehringer Ingelheim

Eli Lilly and Company

Deferiprone . . .

Neuroscience Trials Australia

Thiethylperazine (TEP) o E B

Immungenetics AG

BIIB092

Biogen

Candesartan

Emory University

LY3303560 o n N BN |
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R07105705 (RG 6100) [ | l l
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between Genentech and AC Immune)
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Definitions: For the purposes of this report, Phase 2 drugs are those in either Phase 2 or Phase 1/2 clinical trials.

Phase 2 Formula (Sx Drugs): Phase 2 LPV to Start of Phase 3 Enroliment: 12 months e Phase 3 Enrollment Period + Treatment Period: 24 months + 6 months
© | PV to Regulatory Filing: 6 months e Regulatory Filing to Commercial Launch Date: 12 months

Phase 2 Formula (DM Drugs): Phase 2 LPV to Start of Phase 3 Enroliment: 12 months e Phase 3 Enrollment Period + Treatment Period: 24 months + 24 months
© | PV to Regulatory Filing: 6 months e Regulatory Filing to Commercial Launch Date: 12 months

A Note About the Phase 2 and 3 Commercial Launch Formulas:
Since RA2's 2017 pipeline report, we have adjusted our commercial launch date formula so that the time between Last Patient Visit and Regulatory Filing is 6 months.
This change reflects our latest understanding of the clinical trials process.

6. In some cases, a drug is currently enrolled in both Phase 2 and Phase 3 clinical trials. For these anomalies, RA2 always assumed the Phase 3 regulatory filing and
commercial launch date for both trials so that there is consistent information on when a drug may reach the market

7. No NDA required. Currently on market.

8. The trial completion date, regulatory filing, and commercial launch date are based on an estimate made by RA2

KEY W Estimated Trial Completion M Estimated Regulatory Filing I Estimated Commercial Launch Date ResearchersAgainst UsAgainst
MoA (&) Amyloid Blood +Vascular  (©) StemCell (D) Inflammation () Insulin + Glucose  (Y) Neurotransmission @) Neuronal + Synaptic Growth (@) Other () Tau Alzheimer’s Alzheimer’s





