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RAGE as a Target in Humans

¢ RAGEHs a 35kDa membrane protein member of the Ig %@ (oo

1 B-sheet fibrils
supergene family R e
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Transthyretin
Prion Protein
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A Expressed at low levels in healthy tissues (except skin and mucus %
membranes)

A Increases in the concentration of RAGE ligands (AGEs, HMGB1, S10(
and A ) induce RAGE expression

A Interaction of AGEs (or other ligands) with RAGE leads to sustained
cellular damage, inflammation, insulin resistance
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A RAGE / AGEs well established in contributing to diabetic complications

A Analysis of RAGE expression in postmortem AD brains indicated that
increases in RAGE protein and percentage of R@iessing D . @ Kidney Disease

microglia paralleled the severity of dise&se
@ é“//“ = \‘ StrOke
® Dementia

A Patients with AD and diabetes simultaneously exhibited an increase
— @ Cardiovascular

Azeliragon
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Diabetes

immunostaining for RAGE protein in hippocampal redfons

A Strong positive microvascular RAGE immunoreactivity has been
observed in AD hippocanipi
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@ Curr.Drugrargets CNNeurol.Disord 2005 Jun;4(3):2466 Wound Heali ng
(@ Neurobiology of Disease 37 (201088

@ Curr Alzheimer Res.2008 Oct;5(5):482
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Hypothesis for 1 St A WiecHahighQai Action

¢ Activation of RAGE at BBBTXNIP expression and

resultant:
A BBB leakage and monocyte infiltration ROS
A Positive feedback loop whereby activation of RAGE results in : ! () Blood
enhanced RAGE expression @
Al ONYYyaLR2NI FNRY o6f22R (02 0N *?

¢ RAGE activation in glial cells promoting proinflammatory |
gene expression
A Increased A production in brain
A Neurotoxicity

¢ RAGE activation in neuronal cells
A Increased oxidative stress
A Production of MCSF
A Inflammation

¢ Endresult = Neurodegeneration, synaptic loss F 4 i

¢ Antagonism of RAGE by azeliragon may reduce Neurodepeneration-—="" /
inflammation and improve cell survival
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Perrone L et al. IntAlzheimerdDis 2012doi: 10.1155/2012/734956.
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Phase 2 Studies in AD, Diabetic Nephropathy

1 f T KSAYSNRAE RA&SI &S Diabetic nephropathy

60mg/day x 6d 20 mg/day x 18 months
15 mg/day x 6d 5 mg/day x 18 months
Placebo (PBO) x 18 months

399 subjects with probable milgnoderate AD
MMSE 1426
Stable background O K $rlm@mantine

Primary EndpointADAScogl11 Primary EndpointUACR
Keysecondarynone Keysecondarynone

60mg/day x 6d 20 mg/day x 6 months
Placebo (PBO) x 6 months

110 subjects with Type 2 diabetes and persistent
albuminuria

SecondaryEndpoints:MRI volumetric measures, ADCS SecondaryEndpoints:eGFR, serum creatinine, markers
ADL, MMSE, NPI RAGE inhibition

Subjects with diabetes were excluded Subjectswith diabetes

20 mg/day discontinued at 6 months due to an 20 mg/day completed 6 months
increase in AEs of confusion and falls No increase in AEs of confusion and falls

Questions following Phase 2 Studies:
A Is the effect on cognition/function dependent on glucose levels?
A Does RAGE antagonism affect glucose metabolism?
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Phase 2b Data and Preclinical FHP&T Support for Phase 3

Design

Phase 2b: Suggestion of potential differential FDGPET study: ARPgmice (>6mo old) study
response in subjects with increased fasting glucose TTP488 10 mg/kg po QD or vehicle x 4 weeks

B placebo WM azeliragon 5 mg/day Fromtsicartex  Mbpecampus
309

rrrrrrrrrrrrrrrrrrrrrrrr

After 4 weeks treatment with TTP488 10mg/kg or vehicle (control)

Mean Change in ADASCogllat M18
(increase represents worsening)

<100 mg/dL 2100 mg/dL

Baseline Fasting Glucose

n= 38 41 13 11

Wildtype APE(Veh APR)(TTP488)
Burstein et al. PrevAlzDis 2018;5(2):14954

Implications on Phase 3 (SAB-AST) Study Design
A Allow inclusion of patients with T2D
A Include FD&@ET sulstudy as translation biomarker
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Phase 3 STHDFAST Study Design

Two Pivotal Studies

Under One Protocol
5mg/day azeliragon (AZL) or
A-Study Placebo (PBO) + Standard of Care

405 Patients Patients withprobable mild AD MMSE 2126, CDR
Readout April 2018 global 0.51

CoPrimary EndpointsADAScogl1 and CDRB

B-Studv
475 Patients

CoPrimary Endpoints to be analyzed as independent studies

SecondankEndpoints:MRI volumetric measures,
FDGPET, functional / behavioral measures, etc

Secondary Endpoints to be analyzed as one study

A-Study Patients with diabetes were permitted in the study

4 = —~ n ’ B'StUdy
Ve ~ V4 ' :’:‘ 7 ~ rd
nT tEGASYDa Ol @7 WO aar Qs nT tEGASYda

*At any time during the study; referred to as AD2D subgroup throughout the presentation
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A-Study Failed to Demonstrate Statistically Significant Benefit of

Azeliragon on C&’rimary Endpoints of ADA&obg;; and CDRsb

A-Study Final Analysis: Full Analysis Set*, MMRM
Data reported ad. SMean(SE)

A DAS-cogll1l CDR-sb

Buluasiopn

i azeliragon @O Llacebo L azeliragon = Llacenbo

¢ B-Study and Open Label studies terminated at time ofSfudy Top Line Results

A B-Study failed to demonstrate statistically significant benefit of azeliragon epriotary endpoints of ADA&Q;,
and CDRb

FC!{Y ad4dzo2S0ia ¢oK2 NBOSAOGSR xm R2aS FyR KIFIR Fd €SIrad 2yS Lkaid olaStAyS STFAOI Oe
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Very Different Populations Between Phase 2b and Phase 3 Despite

Virtually Identical Inclusion/Exclusion Criteria

A DAS-cog Placebo Decline CDR-sb Placebo Decline

K
|

¢

|

Historical data from Thomas RG et AlzDementia 2016

Phase 2B Phase 3: Part A
AGClIaidSNI LINPINBaaz2NEE Aa2NB abz2ykaftz2g¢ LINRINBaEa:
A Placebo decline ~2x faster than historical data A Placebo decline ~1/2 that of historical data
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Back to FirstPrinciples

e

Facts:

¢ OFaster progressois o0t f I OS50 2
¢ Azeliragon delayed cognitive and functional decline

¢ Higher glucose predicted more pronounced response
Hypothesis:

¢ Potentialhigher concentrations oRAGE/RAGHgands

¢ Potentiallyhigherdegree ofinflammation and cell death

ongoing

RSOt AYS

Facts:

| c & b 2sibwprogressors ot f | OSo6 2
¢ Azeliragon did not affect cognitive or functional decline
¢ Patients with diabetes were included in the study
Hypothesis:

¢ Potentiallower concentrations o0RAGE/RAGHgands

¢ Potentiallylower degree ofinflammation and cell death
ongoing

HypothesisHigh plasma concentrations BIAGHigands
should identify responders tazeliragon
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Potential Beneficial Effect on Cognition in Patients with Elevated

HbAlcC

STRADFAST Astudy (FAS) STRDFAST Atudy ADAT2D Subgroup (FAS)
Change from Baseline in ADABgl1l (LSMEANS) Change from Baseline in AD&Bg11 (LSMEANS)
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A Cognitive improvement cannot be explained by improvement in glycemic control
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Phase 3 AStudy: HbA1lc as Biomarker to Predict Responders

LSMeanChange from Baseline to Month 18

Potential for greater magnitude of benefton ADAS2 3 AY RALFO0SGS& o1 0! ™
pre-diabetes (HbAlc 5-6.5%) and nordiabetes (HbAlc < 5.7%)
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Phase 2b: HbAlc as Biomarker to Predict Responders

Mean Change from Baseline to Month 18, MiModerate Subjects

Potential for greater magnitude of benefit on ADASg and CDRDb in prediabetes (HbAlc 5:6.4%)
than in nondiabetes (HbAlc < 5.7%)

ADAScog11 CDRsb
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Phase 2b: Support for HbAlc as Biomarker to Predict Responders

Mean Change from

Potential for greater magnitude of benefit on ADAS®g and CDRb in /prediabetes (HbAlc 5.76.4%)
than in nondiabetes (HbAlc < 5.7%)

Effect does not appear to be driven by disease severity
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Future Directions

¢ Identification of additional subgroups from SNIEAST Phase 3 Trial with plasma
markers indicative of increased concentrations of RAGE ligands and/or increased
RAGE expression
A Analysis of baseline plasma samples fromARFBRST for markers of:
¢ RAGE ligands: AGEs, HMGB1, S100
© RAGEsSRAGE
¢ Proinflammatory cytokines
¢@ Vascular injury
¢@ Neurodegeneration / Neural InjuriNfL

¢ TTP48&05
A Clinical study to prospectively replicate results of gost subgroup analysis from QNIEAST
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TTP48805: Two Studies Operationally Conducted Under a Single

Protocol

Study Objectives: — e

Phase 2: Phase 2 Phase 3

A Proof of concept study toonfirm (Part 1 / Proof of Concept) (Design may be adjusted based on
the findings from the diabetes Part 1 results)
z'tjubdgyroup of the SHEFAST ADoubleblind, placebo control ADoubleblind, placebo control

A5mg QD or placebo for 6 months  ASmg QD or placebo for 18 months
AAvnn adzoa2eSO0ia 6AAHAn &ddz2o2S00& 6 AN

Phase 3: | RAaSHaS FyR 106!y RAaSFEAS FYR 16! mC
A v[\)/ﬁrl;ngcr;;trri?;zrilaéenté/p%ri]r?tsefgfcacy APrimary Endpoint: ADA®Qg14 ACoprimary Endpoints:
cognition and function to suppor Aifncﬁgf da;?'na”gfoli\?ﬁ:sgﬁa FAQ, 2533::2‘:_"?53’30914

possible registration

Study start: June 2019
Currently enrolling
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Thank you!

We greatly appreciate all the patients, families, investigators and staff fo
their participation in the Phase 2b and Phase 3ABFAST studies
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