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ALZHEIMER’S RISK FACTORS

E AGE
L, T
m Educ

ation

m Gender
m Head Trauma?
® Diet?
m Exercise?
= Hypertension?

75-84

» Hyperlipidemia? | et
m Diabetes? Evans DA JAMA 1989; 262:2551-6

m Cardiovascular or Cerebrovascular Disease?

E GENETICS




ALZHEIMER’S GENETIC FACTORS

m Early-onset autosomal dominant disorders
u APP, PS1, PS2: (<0.1% of patients)

m [.ate-onset risk factors

AD Neuropathology Change (ADNC) % edneg %edpos “

 APOF Low ADNC 3% 2% | 367

Intermediate ADNC 57% 43% 429
High ADNC 39% 61% 1097

= SORIL1, CLU, CR1, BIN1, PICALM, EXOC3I.2,
ABCA7, CD2AP, EPHA1, TREM2 + >20 others!

5

m Late onset protective factors
m APP Icelandic mutation (A673T)
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EXAMINATION: General,
Neurological, Cognitive, Lab, MRI

Consciousness

Attention and concentration
Language: expression, comprehension, naming, repetition
Orientation to time, place, and person
Memory functions: immediate, short-term
Visuospatial abilities: drawing §
Analytic abilities
Judgment and Insight

long-term




Positron Emission Tomography-FDG




AMYLOID IMAGING

CC Rowe & VL Villemagne. J Nuc Med 2011; 52:1733-1740



TAU SYNAPTIC
IMAGING IMAGING

18F-AV1451 PET 18F-THK5351 PET
¢ )
tau wt
UCB1017
18
FFDGPET MR Chen et al. JAMA Neurol 2018
0 Y RS AB tau
) - ' ‘
¢ @&,
% & J‘; |
Neuronal dysfunction Grey matter atrophy |

Braak Stage C Braak Stages V & VI

Villemagne VL et al. Sem Nuc Med 2017;47:75-88



CEREBROSPINAL FLUID

Table 1. Biomarker changes in different cognitive disorders

Cognitive disorder A, T-tau

Alzheimer’s disease ! )

Mild cognitive impairment | ! 1

Healthy aging & o ©
Depression & “ -
Frontotemporal dementia & 0r & or -

Dementia with Lewy bodies & 0r & or &orl

Vascular dementia &5 0T« & 0l VAN

Creutzfeldt-Jakob disease & 0r m ~orl

*ATl is an index created by Athena Diagnostics for combined assessment of AB,, and tau (AB, /(240 + 1.18*T-tau); ATl < 1.0 is considered
suggestive of Alzheimer's disease, except when tau is extremely high (eg, due to Creutzfeldt-Jakob disease, stroke, or encephalitis).
>—normal levels; | —decreased levels (eg, AB,, < 700 ng/mL); T—increased levels (eg, T-tau > 500; P-tau > 60); AB—beta-amyloid;
P-tau—phospo-tau; T-tau—total tau.

JR Steinerman & LS Honig. Curr Neurol and Neurosci Rep 2007; 7: 381-387
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AD Timeline & Drug Development

Auguste D. evaluation—1901
Krapelin named disease—1910
Katzman NEJM editorial-1976

McKhann ADRDA/NINDS crit—1984
Glenner & Wong -amyloid—1984
|lgbal identifies P-tau—1986

Roses identifies APOE-1993

Games 15t Tg mouse PDAPP-1995
St. George Hyslop PS1-1995
Schellenberg PS2-1995

Schenk mouse vaccine—1999

1977-hydergine
1993-tacrine

1996—donepezil
2000-rivastigmine
2001—galantamine
2003—memantine

2002—AN1792
2009—flurbi
2013—sema, ava
2014—bapl, sola
2016—-1VIG
2017-sola
2018-veru, lana
cren,adu,ganhelen



CLINICAL DRUG TRIALS

Preclinical — screening /PD /PK /ADME /Toxicity
<Insilico — biochemistry — cell culture I
<rodent (mouse) — small animal (dog) — primate (thesus) —>

“expIND?” — subpharm/therap (PD/PK)
“FiH” - safety — SAD MAD

“PoC” - dose-finding safety and efficacy
“PoE” - efficacy

post-approval - safety /usage considerations

15



CLNICAL DRUG TRIALS

REQUIREMENTS
m IND, Protocol, ICF, Regulatory/Contractual Approvals

m Research Pharmacy
m Research Nurses / Drug delivery team
m Large Team of raters/testers: Npsych, Clinical, Functional

m [luid Biomarkers — blood, urine, cerebrospinal fluid

m Structural Imaging Biomarkers —

® Functional Imaging Biomarkers — FDGPET

®m Molecular Imaging Biomarkers — amyloid PET, tau PET
® Other Biomarkers — EEG, EMG, ECG, Echo, etc.
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Treatments of Neurological Diseases

m Multiple Sclerosis
m Immune-mediated Encephalitides

m Inflammatory Neuro/myopathies

m Alzheimer’s Disease, FIT D, LBD, HD

m Degenerative Neuro/myopathies

17



ALZHEIMER THERAPIES

m THERAPY FOR NON-SPECIFIC DISEASE SYMPTOMS

s THERAPY FOR DISEASE-SPECIFIC DYSFUNCTION
= Targeted: neurotransmitter-based (cholinergic, glutamatergic, etc.)

® Generalized: (nootropes, stimulants, vasoactive drugs, etc.)

m TREATMENT OF PRIMARY DISEASE PROCESS
= Decrease amyloid production (e.g. secretase inhibitors, SALLA)

= Increase amyloid clearance by active immunization (e.g. vanutide)

= Increase amyloid clearance by passive immunization (e.g. BAN-2401,
gantenerumab, ctenezumab, aducanumab, solanezumab, bapineuzumab)

= Decrease amyloid fibrillization (e.g. scyllo-inositol, tramiprosate)

= Decrease amyloid-induced injury (e.g. RAGE inh., PPAR-y antagonist)
= Decrease downstream nerve cell damage (e.g. tau-disrupters)

= Anti-inflammatory agents (e.g. NSAIDS, etc.)

= Neuroprotective agents (e.g. antioxidants, growth factors, etc.) .



TREATING DISEASE-SPECIFIC
DYSFUNCTION

m  Inhibition of brain acetylcholinesterase
mtacrine hydrochloride (Cognex®)
mdonepezil hydrochloride (Aricept®)
Erivastigmine tartrate (Exelon®)
mgalantamine hydrobromide (Razadyne® ER)

m Inhibition of brain NMDA glutamate receptor

mmemantine hydrochloride (Namenda®)

19



Drug Targets from AD Pathology
s NEURITIC PLAQUES

® NEUROFIBRILLARY TANGLES

® NEURONAL LOSSES

m SYNAPTIC LOSSES

® NEUROTRANSMITTER CHANGES

® OTHER BIOCHEMICAL/CELL CHANGES

20



PATHOGENETIC CASCADE IN AD

AAR42 clearance

Tangles: Neurofibrillary Qau) pathology €====- 5Neuritlic Plagues_
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IMMUNIZATION THERAPY

Active Immunization:
m purified AB by intramuscular injection (Elan/Wyeth AN-1792 = AIP-001)

m Phase 0 (1999-2000): Preclinical Studies in PDAPP mice: subcutaneous, intranasal, behavioral
m Phase 1 (2000): 101 US & 103 European pts (single & multiple doses w/o adv. effects)
m Phase 2A (9/2001-1/2002): 375 pts,11 sites; stopped due to inflammatory encephalitis in ~6 % pts

m purified AB carrier protein/QS21 adj(Pfizer/Janssen vanutide crid ACC-001)
m purified N-terminal A3 (Novartis/Cytos Immunodrug® = CAD1006)
m Other A3 with immunostimulant (Merck V950)

Passive Immunization:

m Bapineuzumab: humanized mouse mAb to N-terminal AB342 (Elan/Wyeth
-> Janssen(J&J) /Pfizer AAB-001 = ELN115727)

Solanezumab: humanized mAb to mid-region Al342 (Lilly 1.Y2062430)
Crenezumab: humanized IgG4 mAb midAB342 (Genentech MABT5102A)
Gantenerumab: fully human mAb to aggreg Al342 (Roche R04909832)
Aducanamab: humanized IgGl mAb to aggreg Al342 (Neurimmune/Biogen)
BAN-2401: humanized IgG1 mAb to AB42 fibrils (BioArctic/ Eisai/Biogen)




PIB PET: BAPINEUZUMAB PH2

reening Week 78 ng Week 78

JO Rinne et al. Lancet Neurology 2010; 9: 363-372



Bapineuzumab anti-A-beta42

Treatment Treatment
- Placebo =&~ Bapineuzumab 0.5 mg/kg -#k- Bapineuzumab 1.0 mg/kg =i Placebo —&— Bapineuzumab 0.5 mg/fkg -4k~ Bapineuzumab 1.0 mgfkg

A ADAS-cogll

APOE &4 Carrier Study APOE g4 Noncarrier Study
10 APOE &4 Carrier Study | APOE &4 Noncarrier Study

Improvement

Mean Change from Baseline
Mean Change from Baseline in
SUVR Measured by PIB-PET

Bapi 0.5 mg/kg, P=0.64
Bapi 1.0 mg/kg, P=0.62 Bapi 0.5 mg/kg, P=0.004 Bapi 0.5 mg/kg, P=0.19
Bapi 1.0 mg/kg, P=0.47

65 78 45 0 45
Visit Week Visit Week

APOE g4 Carrier Study APOE &4 Noncarrier Study

Improvement

Mean Change from Baseline

Bapi 0.5 mg/kg, P=0.005 1 Bapi0.5 mg/kg, P=0.98
Bapi 1.0 mg/kg, P=0.009

Mean Change from Baseline in
CSF Phospho-Tau Concentration (pg/ml)

Bapi 0.5 mg/kg, P=0.07
Bapi 1.0 mg/kg, P=0.55

Visit Week Visit Week

Salloway S et al. N Engl J Med 2014;370:322-333




Table 3. Adverse Events.*

Adverse Event

Carrier study‘i‘

Amyloid-related imaging abnor-
malities with edema

Fall

Headache

Noncarrier 5tL+dj,r:i:

Amyloid-related imaging abnor-
malities with edema

Fall

Urinary tract | nfection
Anxiety

Headache

Agitation

Salloway S et al

Placabo

1(02)

64 (14.3) 100 (14.9)
48 (10.7) 78 (11.6)
Multi-focal Micro-
i o 5 gray and hemorrhages
1(0.2) 14(4.2) 31(94) 20 (14.2) white matter (ARIA _H)g
edema
73(13.9) 43 (12.8) 43 (13.]) 23 (16.3) (ARIA-E)
59 (1L3) 40 (11.9) 42 (12.3) 15 (10.6)
43(82) 19(5.6) 39 (11.9) 11 (7.8)
49(94) 30(8.9) 34 (10.3) 16 (11.3)
37 (1) 26(77) 15 (46) 16 (11.3)
Sulcal Subtle lepto-
effusion meningeal
. N Engl J Med 2014;370:322-333 (ARIA-E) znvoiverg;fﬂt

Bapineuzumab Ph3

Bapineuzumab,
0.5 mg/kg

number of patients (percent)

Bapineuzumab,
1.0 mg/kg

Bapineuzumab,
2.0 mg/kg

103 (15.3)

Sperling et al. Alz & Dementia 2011



Solanezumab anti-A-beta42 EXP1&2

Change in ADAScog; Change in ADCS-ADL

12 28 40 52 64 B0
el Placebo

e | YA00mg Q4W

i Flacebo
g | YA00mg Q4W

LS Mean Change in ADAScog,, Score

o
3
w -2
5
pu J.
a
5
o
g -
=4
£ 5
&
gs
§ 7
H
9 8
1
0

EXPEDITION1 EXPEDITION1 EXPEDITION? Pooled

T T T T T 1 T T T T T T T 1 T T T T T T T 1
B 40 52 64 80 B4 52 M B ® 4 52 8 &

7 =il Placebo Mild

1 e [¥400mg QAW Mild p=.006

[ =
L 1

e Placebo Mild

[ S
1
LS Mean Change in ADCS-ADL Score

LS Mean Change in ADAScOg,, Scora

_ p=.302
| == LY400mg Q4W Mild -10 1

] T T
T T+ T T
0 % B 40 52 64 80 |

Weeks

<rmrZ200r —<Z

Siemers ER et al. Alz & Dem 2016:12:110-20 & ANA2012



Solanezumab anti-A-beta42 EXP3

A Change in Alzheimer's Disease Assessment Scale-Cognitive Subscale Score

Solanezumab

Worsening
Score Change

No. at Risk
Placebo 1067 — 893
Solanezumab 1053 — — 908

Table 2. Primary and Key Secondary Outcomes.*

B Change in Alzheimer's Disease Cooperative Study-Instrumental Activities
of Daily Living Subscale Score

Solanezumab

Worsening
Score Change

No. at Risk
Solanezumab 1053
Placebo 1063

Qutcome

Primary outcome: ADAS-cog14
score

Secondary outcomes

MMSE score
ADCS-ADL score
ADCS-ADL scoref;
FAQ score
CDR-SB score

iADRS scoref

Raw Score
at Baseline

Placebo Solanezumab

20.70:8.50 28.87:8.26

2262239 281177

45.37:8.14 45.60+7.93

66.69:9.15 67.0248.67

10.60+7.11 10.31£6.81

3.93:1.95 3.88+1.90

105.70+13.95 106.73£13.47

Raw Score
at 80 Wk

Placebo
36.11+14.27

19.095.56

39.01£11.86

39.00+14.61

15.73:8.10

6.023.38

93.04+23.71

Solanezumab

35.00:13.28

19.625.30

39.83:1141

60.20+13.52

15.35:8.24

5724318

04.81:22.15

Least-Squares Mean Change
at 80 Wk

Placebo Solanezumab

1.44:0.36 6.65+0.36

3661016 -317:015
11032 617032
8771039 -742:039
5.57:0.21 3171021
2211011 1.87:0.10

-1459:054  -12.92:0.53

Estimated
Difference
at 80 Wk
(95% Cl)

080
FL73t0014)

049
(010t00.88)

100
01710 183)

135
(033t0237)

040
H093t00.13)

034
(057 t0-0.11)

168
(0.29103.06)

P Valuey

Honig L.S. et al. N Engl J Med 2018;378:321-330




S

Baseline

Aducanumab Phase 1b Study

One year

Placebo

6

a CDR-SB

2.5

Adjusted mean change from baseline (+s.e.)

Dose-response P < 0.05 at week 54 based on a linear contrast test

b MMSE

0.5
o
—0.5 +
1.0 4
-1-5 -
—2.0 4
2.5
-3.0

—3.5 4

Adjusted mean change from baseline (+s.e.)

—4.0 -

Placebo

(n = 36)

(n

{n

Week 26

1 3 (4] 10
(n = 30) (n = 28)
= 28) (n = 27)
|

Aducanumab (mg kg)

Week 24

6 10
(n =29)

3
(n =29)
= 26) (n =28)
L

|
Aducanumab (mg kg™)

Week 54

Placebo 1 3 (51 10
(n=31) (n=27) (n = 23}
n=23) {n = 26)

| |
Aducanumab (mg kg™)

Week 52

3 10
(n = 26) (n = 25)
(n = 25) (n = 26)
| |

Aducanumab (mg kg™)



http://www.medscape.com/viewarticle/841856

Arm Table2  Results of secondary clinical outcome analyses in the modified intent-to-treat population
High dose
+ Low dose
« Placebo Change from baseline (95% CI)

95% CI (+/-1.96"se) Difference in LSM change  Difference in LSM change
Study assessment 04 glkgln=129) 02glkg(n=138) Placebo{n=123) 04 glkgvs placebo 02 glkg vs placebo

Change at month 9 in J1(19td3)  46[34w58  36(24twd9 -05(-221012)p=0586 10(-07t027] p=0237
ADAS-Cog (LSM)

Change at month 9in -54(-7210-36) -57(-76t0-39 -56(-75t0-37 02(-24t028)p=0878 -0.1(-27t024) p=0912
ADCS-ADL (LSM)

ADCS-CGIC (LSM) 92(00t063  53(1to54)  52(0td54  -01(-03t002)p=0660 00(-02t003) p= 0766

NPI (mean) 37(12t063  49[23w075)  24[02t0df)  07(-21to34,p=0640 25(-03t053) p=0075

Logsdon QOL-AD [subject] -05(-15t006] -07(-16t002) -15(-26t0-04] 11(-02t023 p-0093 11(-02t023)p- 0094
{mean]

Logsdon QOL-AD [caregiver]  -30(-40to-20) -25(-35t0-15 -16(-27t0-06 -11(-231002,p=0096 -10(-22100.3) p=0123
{mean)

Table 3 Serious adverse events

IVig 0.4 glkg IVig 0.2 glkg Placebo
Event n =127), n (%) (n = 135), n (%) (n=121), n (%)

Deaths during or after treatment 1 (0.8) 3(2.2) 2017

Hospitalization due to an adverse event 19 (15.0) 26 (19.3) 24 (19.8)
Rash requiring therapy 19 (15.0) 16 (11.9) 8 (6.6)
Renal failure 2(1.6) 1(0.7) 2(1.7)

Venous thromboembolic events 2(1.8) 3(22) 6(5.0)

Arterial thrombosis (myocardial infarction, stroke) 1(0.8) 0 (0.0) 1(08)

Upper respiratory infections 16 (12.6) 24 (17.8) 28 (23.1)

Relkin NR et al. Neurology 2017; 88:1768-75




PATHOGENETIC CASCADE IN AD
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ANTI-FIBRILLAR AGENTS

m Tramiprosate (Alzhemed™)

m “Af antagonist” GAG mimetic (2-amino-1-propanesulfonate)
m Mild-to-mod AD: 2 RDBPCT Phase 3: North Amer & Europe
® Duration: 18 mos. +12 mos. open label extension 150 mg bid

m Three arms: Placebo, Alzhemed 100 mg BID, 150 mg BID

® North American Trial: 67 sites - 50 in USA & 17 in Canada
= 1052 pts enrolled: Completed 2/07, Results 8/07

= Adverse Events: nausea, vomiting, diarrhea, wgt loss, dizziness, falls
= NO EFFICACY PRIMARY ENDPOINTS (drug development ceased)

m Elan D-005 scyllo-inositol

= Impedes amyloid aggregation; improves memotry in mice

= Phase 2 completed: no clear efficacy — no planned phase_3



SECRETASE INHIBITION

m [3- and y-secretase inhibitors decrease Al3 production

m Protease inhibitors are useful in hypertension & HIV

APP

e M-terminal
.. Swedish el FAL J'ﬂSﬂl'Ube rAD)
Lys670hsn/
Met671Leu p i :
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|I|
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,--. Ala673Val mieFAD
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Yan & Vassar. Lancet Neurol 2014; 13:319 Mikulca et al. JClinPharTher 2014,;39:25




v-Secretase Modulator: Tarenflurbil

- Selective AB42-lowering agent in vitro and in vivo
- Allosteric modulation of y-secretase

m Phase 3: age>55; MMSE 20-26; 133 sites: 18 mo+1 mo washout
m 1649 subjects in 2 groups: 800 mg blacebo BID

Alzheimer Disease Assessment Alzheimer Disease Cooperative Study—
Scale—Cognitive Subscale Activities of Daily Living

3

T

Mean Total Score
]
ks

N
09
|

® T[arenflurkil < Placebo

SI é EI} 1|2 1I5 1l8
Month Month

MNo.
Tarenflurbil 837 Tr2 Tr8 Tro Tra T80 89 803 o6 7o Fr4a 7 L 83
Placebo 806 41 Ta6 46 Ta46 46 740 Frr 725 a7 749 750 750 52

Values represent means using imputed last observation carried forward. Error bars represent 959 Cls.

R Green et al. & the Tarenflurbil Study Group. JAMA. 2009; 302: 255732564




v-Secretase Inhibitor: Semagacestat

Table 3. Summary of Adverse Events Occurring during the Study Treatment, According to the MedDRA System
or Organ Class and Preferred Term.*

Table 2. Estimated Mean Change from Baseline for the Coprimary and Secondary Outcomes, According to a Mixed-Model Repeated-
Measures Analysis.*

Placebo Total
Event (N=501) Semagacestat (N=1534)

Semagacestat, Semagacestat, 100mg  140mg  Combined
QOutcome Placebo 100 mg 140 mg P Values (N=506) (N=527) (N=1033)

Bt . percent of participants

gacestat,  gacestat, _ _
100 mg, 140 mg, Neoplasms — benign, malignant, or unspecified 16

System or organ class

vs. Placebo  vs. Placebo Skin or subcutaneous-tissue disorders 52

Preferred term

ADAS-cog score 0.15 0.07 ,
Alopecia
No. of participants with results 486 483 497 Basal-cell carcinoma
Mean change in score (95%Cl) 6.4 (5.48t07.40) 1.5 (64410 8.53) 7.8 (6.72108.85) Laizaed il
Epistaxis
ADCS_ADL‘ Eyelash discoloration
No. of participants with results 430 481 490 Hair-color changes
Mean change in score (95%Cl) 9.0 (-1037t0-7.67)  -10.5 (-11.94t0-9.07)  -126 (-14.1t0-11.2) Nausea
Pruritus
CDRSBY

Y = e T =1

Rash
No. of participants with results 485 480 494 Erythematous

Mean change in score (95%Cl) 24 (206 to 2.67) 28 (247103.13) 31 (273 to 34]) Macular
NP|§ Maculopapular
No. of participants with results 47 463 40 skin lesion
Mean change in score (95%Cl) 1.9 (0.69t03.12) 29(158to4.21) 3.7 (23610 5.08) e e
Syncope
MMSE

Papular

Vomiting

L I e = T e B e Y = R S )
O WD W 1w B w1 e
~ WO W on e B s 00 L
L= ST O T S

No. of participants with results 400 38 303 Weight decrease

Mean chaﬂge inscore (9% Cl)  -34(-3.95t0 —2,36) -39 (451 to —3,30) -4.3 (-4.9910-3. 68) The listed adverse events are those with an mcndence ofat Ieast 2%in any one group and a rate in the combined

Doody RS et al. NEJM 2013 369 341 350 35



y-Secretase Inhibitor: Avagacestat

Figure 2. Cerebrospinal Fluid (CSF) Biomarker Entry Criteria on Time to Adjudicated Progression to Dementia Table 2. Summary of AEs

Avagacestat
(n=132)

49 (37.1)
3(2.3)
6 (3.5)

23 (17.4)
7(5.3)

— ’ Placebo
e gl : - Characteristic (n=131)

Any SAE, No. (%) 31(23.7)
Cardiac disorders 1(0.8)
1(0.8)
12 (9.2)
4(3.1)

Gl tract disorders
Neoplasms

Injury, poisoning, and procedural
complications

‘ Any AE leading to treatment discontinuation,

Participants, %

13 (9.9) 46 (34.8)

— Observational
< Censored

Placebo
Censored

— Avagacestat
Censored

No. (%)

No. of Participants at Risk
Placebo
Avagacestat
Observed

124 117
117 97
91 85

300 400

500 600
Time, d
78 64

53 43
57 53

Table 3. Mean Changes From Baseline to Weeks 24, 56, and 104 in Cognitive and Functional Outcomes?

800 900

1000 1100

Characteristic

Placebo
(n=131)

Avagacestat
(n=132)

Week 24

Week 56

Week 104

Week 24

Week 56

Week 104

ADAS-Cog score
MNo. of patients
Mean change (SE)
Difference vs placebo
P value

ADCS ADL-MCI score
MNo. of patients
Mean change (SE)
Difference vs placebo
P value

CDR-SB
MNo. of patients
Mean change (SE)
Difference vs placebo
P value

MMSE score
No. of patients
Mean change (SE)
Difference vs placebo
P value

114
1.02 (0.38)

107
0.09 (0.42)

111
0.13 (0.12)

114
—-1.20(0.23)

102
1.15 (0.46)

101
-1.36 (D.52)

103
0.76 (0.13)

103
-1.48 (0.32)

66
2.52 (0.72)

64
—3.57 (0.83)

66
1.65 (0.25)

67
—2.24 (0.42)

100
1.14 (0.41)
0.12
.83

98
—1.28 (0.45)
-1.28

.02

100
0.35 (0.13)
0.24
.20

99
—1.60 (0.25)
-0.39

77
1.52 (0.52)
-0.36
.59

75
-2.10 (D.57)
-0.74

33

76
0.74 (0.15)
-0.02
.90

77
—-2.39 (0.36)
-0.83

.08

45
3.15 (0.83)
-0.63
5

45
—4.41 (0.97)
-0.84

.51

45
1.12 (0.29)
-0.20
.16

46
~2.95 (0.49)
-0.71

Any Gl tract AE
Any skin AE

Any nervous system disorder

Any AE, No. (%)
Any Gl tract AE
Diarrhea
Nausea
Vomiting
Any skin AE
Rash
Any neoplasms
BCC
SCC skin
SEE
Malignant melanoma
Other AEs
Fatigue
Weight decreased
Appetite decreased
Dizziness
Depression
Anxiety
Cerebral microbleed
Vasogenic edema

3(2.3)
1(0.8)
2 (1.5)
110 (84.0)
48 (36.6)
24 (18.3)
4 (3.1)
2 (1.5)
50 (38.2)
8 (6.1)
20 (15.3)
5(3.8)
1(0.8)
0
1(0.8)

9 (6.8)
2 (1.5)
3(2.3)
13 (9.9)
11 (8.4)
12 (9.2)
2 (1.5)
1(0.8)

19 (14.4)
7(5.3)
8 (6.1)

126 (95.5)

87 (65.9)

41 (31.1)

35 (26.5)

14 (10.6)

72 (54.5)

27 (20.5)

25 (18.9)
8 (6.1)
8(6.1)
8 (6.1)
0

24 (18.2)
14 (10.6)
14 (10.6)
20 (15.2)
7(5.3)
4(3.0)
4(3.0)
3(2.3)

Coric V et al. JAMA Neurol 2015; 72:1324-33 36




B-Secretase Inhibitor: verebecestat

—a— 12-mg group - * - 40-mg group

- 4 - Placebo group

A Worsening Score on ADAS-cog
104

Change from Baseline

Table 3. Adverse Events That Occurred within 14 Days after the Last Dose over the Course of 78 Weeks.*

No. of Patients

12-mg group 629 619
40-mg group 621 616
Placebo group 639 628

B Worsening Score on ADCS-ADL
b

Change from Baseline
I

No. of Patients

12-mg group 625
40-mg group 617
Placebo group 631

Event

Any adverse event
Any serious adverse event

Adverse event that resulted in discontinuation of assigned trial
regimen

Death
Prespecified adverse events of clinical interest

Amyloid-related imaging abnormalities of microhemorrhage,
superficial siderosis, or macrohemorrhage

Amyloid-related imaging abnormalities of incident vasogenic
edema

Delirium
Rasht

Specific adverse events with incidence »5.0% in a verubecestat
group and with greater incidence in a verubecestat group
than in the placebo group:

Falls and injuries]
Rash, dermatitis, or urticariaf
Sleep disturbance|

Diarrhea

Weight decrease

Suicidal ideation
Anxiety
Dizziness
Psychotic symptoms{
Other adverse events of interest{|
Hair-color change

Syncope-like events

Verubecestat
12-mg Group

(N=652)

582 (89.3)
128 (19.6)
54 (8.3)

9(14)
8/312 (2.6)
0/312

5 (0.8)
30 (4.6)

132 (202)
79 (12.1)
67 (10.3)
53 (8.1)
42 (6.4)
39 (6.0)
39 (6.0)
31 (43)
30 (4.6)

12 (18)
26 (4.0)

Verubecestat
40-mg Group
(N=652)
number of patients (percent)
601 (52.2)

148 22.7)

61 (9.4)

12(18)

14/341 (4)
0/341

12 (L3)
28 (43)

151 (23.2)
66 (10.1)
5(34)
57(387)
41 (64)
38(58)
4 (7.1)
53(81)
36 (5.5)

16 (2.5)
27 (4.1)

Placebo
Group
(N=653)

533 (8L6)
117 (17.9)
38 (5.8)

5 (038)

13/331 (3.9)

1331 (03)

6 (0.9)
8(12)

103 (15.8)
38 (5.8)
31 (47)
38 (5.9)
203.)
2132)
24(3.)
32 (49)
203.)

0
17 (26)

Absolute Difference

Absolute Difference

between 12-mg Group  between 40-mg Group

and Placebo Group

and Placebo Group

percentage points (95% Cl)

764 (3.84 10 1148)
171 (-2.53 to 5.96)
246 (03210 5.31)

0,61 (-0.57t0 1.93)

-1.36 (-4.36 t0 1.52)
-0.30 (-169 10 0.92)

~0.15 (-1.32 t0 0.98)
3.38 (1630 5.39)

447 (0.300 8.65)
6.30 (3.24 10 9.47)
5.53 (271 to 8.48)
231 (0460 5.14)
3.38 (110t0 5.81)
2.77 (051 to 5.15)
231 (-0.02t0 4.73)

-0.15 (-253 t0 2.23)
1.54 (-0.56 0 3.73)

1.84 (1.06 t0 3.19)
1.38 (-0.58 to 3.44)

10.5 (6.96 to 14.23)
478 (042t09.15)
3.54 (0.67t0 6.48)

107 (-0.17 to 2.51)

0.18 (-2.97 t0 3.31)
030 (-1.69 10 0.82)

092 (-0.38 t0 2.33)
3.07 (136 to 5.04)

7.39 (3.10t0 11.68)
430 (1.38t07.32)
3.69 (101 t0 6.47)
292 (0.10t0 5.31)
3.38 (110t0 5.81)
261 (0.37to 4.98)
3.38 (0.96 t0 5.93)
3.23 (0.56 t0 5.99)
246 (0.27to 477)

245 (15210 3.95)
1.54 (-0.44 t0 3.62)

Egan M et al. NEJM 2018; 378:1691-703




PATHOGENETIC CASCADE IN AD

BAR42 production BIAR42 clearance
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Tau Drugs

A Subcellular compartment D  Cross-talk
Ap ; between brain

Tau/cyto- _ ’ \ i and periphery

plasmic |4

(JIP1) * J (;a“;F_Yt'?] o Phosphatase Active and
» % endritic i . ’
3’3&' : Vs (PP2A) activators passive
,{1"\ ; T g - immunization
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HSP90
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J Gotz et al. Brit J Pharm 2012




DRUGS for TAU

m Methylthionintum Cl, MTC, LMTX
m Decreases hyperphosphorylated tau in vitro
m Phase 3 studies failed in AD and FTD

m Anti-Tau Antibodies

= ABBV-8E12, BMS986168/BI1B092, UCB0107

m Bind to extracellular tau preventing propagation of tau
across synapses from neuron to neuron

40



NON-NOVEL & “OVER-THE-
COUNTER” THERAPIES

B phosphatidyl serine, a-tocopherol (vitamin E), statins
B NSAIDS (ibuprofen, naproxen, celecoib rofecoxib

B Estrogens or DHEA

B Gingko biloba —_—

B Huperzine A L B
B CSF shuntin o ther ap ies |

B Phasma replacement therapics. = o s A R
B Medical foods: Souvenaid® and MCT (Axona®)
B Fish oil (EPA / DHA), Coconut oil, Aqueporin, etc.




Status Summary
m Epidemiology —
genetic factors are likely paramount
m Diagnosis —

new imaging is helpful in research, spinal fluid analysis 1s an
important clinical tool

m Therapeutics —

® biological basis of disease allows informed clinical trials

® incrementally moving towards disease moditying therapies

42



Center of Excellence for
Alzheimer’s Disease (CEAD)

For patient referral/ educational programing contact:
Priscilla Lirilano, LCSW, Program Coordinator
(212)305-2316 or emaill
Alzheimercenter@cumc.Columbia.edu
Website: https://cead.cumc.columbia.edu/

Karen L. Bell, William C. Kreisl, Evelyn D. Dominguez,
Ruth B. Tejeda, Solciris A. Dominguez, Katrina Cuasay

FOR INFORMATION ON TRIALS THAT ARE ENROLLING:
Call: Evelyn Dominguez or Betina Idnay
at (212) 342-5615
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