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Supplementary Material 
 
Alzheimer’s Disease: Key Insights from Two Decades of Clinical Trial Failures 
 
Supplementary Table 1. Details of the 40 unique phase 3 compound failures from 2004 to the present. 

Failure 
Year 

Clinical 
Trial # Ph Target AD 

Patients Clinical Trial Design 
Primary 
Clinical 

Endpoint 

Biomarker: 
Inclusion / 
Exclusion 
Criteria 

Biomarker: 
Efficacy 

Evaluation 
Results and Notes Main Sponsor 

2020. Solanezumab (LY2062430). Aβ plaque formation - immunotherapy to remove soluble Aβ  

NCT04623242 II/III familial AD 194 pts, 18-80 y, >208 

wk, 4 arms (includes 

gantenerumab arms) 

DIAN-MCE ^ genetic, MRI MRI, PET (Aβ, tau, 

glucose), CSF (Aβ, 

tau, NfL), plasma 

(Aβ, NfL) 

no significant efficacy 

[1] 

Washington 

Univ. School of 

Medicine 

 NCT00905372 III mild-moderate 1,012 pts, 55+ y, 80 

wk, 2 arms 

ADAS-Cog, 

ADCS-ADL 

MRI or CT MRI, plasma (Aβ) no significant efficacy 

[2, 3]  

Eli Lilly 

 NCT00904683 III mild-moderate 1,040 pts, 55+ y, 80 

wk, 2 arms 

ADAS-Cog MRI or CT MRI, plasma (Aβ) no significant efficacy 

[2, 3]  

Eli Lilly 

 NCT01900665 III mild 2,129 pts, 55-90 y, 80 

wk, 2 arms 

ADAS-Cog MRI or CT, PET 

(Aβ) or CSF (Aβ) 

MRI, plasma (Aβ), 

PET (Aβ), CSF (Aβ) 

trial terminated, no 

efficacy [4] 

Eli Lilly 

 NCT02760602 III prodromal 26 pts (aiming for 

2,450), 55-85 y, 24 mo, 

2 arms 

ADAS-Cog MRI or CT, PET 

(Aβ) or CSF (Aβ) 

MRI, PET (Aβ, tau), 

CSF (Aβ, tau), 

plasma (Aβ) 

trial terminated, due to 

failure in other Ph III 

trials 

Eli Lilly 

2020. Gantenerumab (RO4909832, RG1450). Aβ plaque clearance - immunotherapy for aggregated Aβ peptides  

NCT04623242 II/III familial AD 194 pts, 18-80 y, >208 

wk, 4 arms (includes 

solanezumab arms) 

DIAN-MCE ^ genetic, MRI MRI, PET (Aβ, tau, 

glucose), CSF (Aβ, 

tau, NfL), plasma 

(Aβ, NfL) 

no significant efficacy 

[5] 

Washington 

Univ. School of 

Medicine 

 NCT01224106 III prodromal 797 pts, 50-85 y, 104 

wk, 5 arms 

CDR-SB none reported CSF (Aβ, tau), MRI, 

APOE 

trial terminated based 

on futility analysis, no 

significant efficacy [6] 

Roche 

2019. Elenbecestat (E2609). Aβ production - BACE inhibitor 

 NCT02956486 III early (MCI-

mild) 

2,212 pts, 50-85 y, 24 

mo, 3 arms 

CDR-SB PET (Aβ) or/and 

CSF (Aβ), MRI 

PET (Aβ) terminated early due to 

unfavorable risk/ 

benefit, discontinued 

[7, 8]  

Eisai 

2019. Crenezumab (MABT5102A, RG7412, RO5490245). Aβ plaque formation - targets soluble and possibly aggregated Aβ peptides 
 NCT02670083 III prodromal-mild 813 pts, 50-85 y, 100 

wk, 2 arms  

CDR-SB CSF (Aβ) or PET 

(Aβ), MRI 

plasma (Aβ), MRI, 

genetic 

terminated early based 

on futility analysis [9] 

Roche 

 NCT03114657 III prodromal-mild 806 pts, 50-85 y, 100 

wk, 2 arms 

CDR-SB CSF (Aβ) or PET 

(Aβ), MRI 

plasma (Aβ), MRI, 

genetic 

terminated early based 

on futility analysis [9] 

Roche 
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2019. Amilomotide (CAD106). Aβ vaccine – active immunotherapy to elicit antibody 
 NCT02565511 II/III asymptomatic 

at-risk (APOE 
genotype) pts 

480 pts, 60-75 y, 60-90 

mo, 4 arms (includes 

umibecestat arms) 

time to onset 

of MCI/ 

dementia due 

to AD, APCC 

MRI, APOE PET (Aβ, tau), CSF 

(Aβ, tau), serum 

(NfL), MRI 

trial terminated based 

on futility analysis, 

program retired [10] 

Novartis 

2019. Umibecestat (CNP520). Aβ production - BACE inhibitor 

 NCT02565511 II/III asymptomatic 

at-risk (APOE 

genotype) pts 

480 pts, 60-75 y, 60-90 

mo, 4 arms (includes 

amilomotide arms) 

time to onset 

of MCI/ 

dementia due 

to AD, APCC 

MRI, APOE PET (Aβ, tau), CSF 

(Aβ, tau), serum 

(NfL), MRI 

trial terminated based 

on futility analysis, 

worsening of cognition, 

discontinued [11] 

Novartis 

 NCT03131453 II/III asymptomatic 

at-risk (APOE 

genotype) pts 

1,145 pts, 60-75 y, 60-

84 mo, 3 arms 

time to onset 

of MCI / 

dementia due 

to AD, APCC 

MRI, APOE PET (Aβ, tau), CSF 

(Aβ, tau), serum 

(NfL), MRI 

worsening of cognition, 

discontinued [11] 

Novartis 

2018. Azeliragon (TTP488, PF-04494700). Inflammation - RAGE antagonist 

 NCT02080364 III mild 880 pts, 50+ y, 18 mo, 

2 arms 

ADAS-Cog, 

CDR-SB 

MRI MRI, PET (glucose) no significant efficacy 

[12] 

vTv 

2018. Atabecestat (JNJ-54861911). Aβ production - BACE inhibitor 

 NCT02569398 II/III asymptomatic 

Aβ positive at-

risk (APOE 

genotype) pts 

557 pts, 60-85 y, 54 

mo, 3 arms 

PACC * APOE, CSF (Aβ) 

or PET (Aβ), 

MRI 

none reported trial terminated due to 

benefit/risk profile, no 

efficacy, liver toxicity, 

discontinued [13]  

Janssen 

2018. Lanabecestat (AZD3293, LY3314814). Aβ production - BACE inhibitor 

 NCT02245737 II/III prodromal-mild 2,218 pts, 55-85 y, 104 

wk, 3 arms 

ADAS-Cog PET (Aβ) or CSF 

(Aβ) 

CSF (Aβ, tau), PET 

(Aβ, tau, glucose), 

MRI 

trial terminated based 

on futility analysis, no 

significant efficacy, 

discontinued [14, 15]  

AstraZeneca 

 NCT02783573 III mild 1,722 pts, 55-85 y, 78 

wk, 4 arms 

ADAS-Cog none reported CSF (Aβ, tau), PET 

(Aβ), MRI, rCBF 

trial terminated based 

on futility analysis, no 

significant efficacy, 

discontinued [14, 15]  

AstraZeneca 

2018. Verubecestat (MK-8931). Aβ production - BACE inhibitor 

 NCT01739348 II/III mild-moderate 1,958 pts, 55-85 y, 78 

wk, 4 arms 

ADAS-Cog, 

ADCS-ADL 

MRI or CT PET (Aβ), CSF (Aβ, 

tau), APOE 

trial terminated based 

on futility analysis, no 

efficacy, adverse events 

[16-18]  

Merck 

 NCT01953601 III prodromal 1,454 pts, 50-85 y, 104 

wk, 3 arms 

CDR-SB PET (Aβ) or CSF 

(Aβ, tau), MRI or 

CT 

MRI, PET (Aβ), CSF 

(Aβ, tau) 

trial terminated based 

on futility analysis, 

some pts performed 

worse [18, 19]  

Merck 
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2018. Pioglitazone (AD4833). Energy utilization - marketed diabetes medication and insulin sensitizer, binds PPARγ, possible anti-inflammatory effects 

 NCT01931566 III asymptomatic 

at-risk pts 

3,494 pts, 65-83 y, up 

to 5 y, 3 arms 

time to MCI-

AD ^^ 

genetic APOE trial terminated based 

on futility, lack of 

efficacy [20] 

Takeda 

2018. Nilvadipine (ARC029). Vascular burden - marketed calcium channel blocker to treat hypertension, increases cerebral blood flow 

 NCT02017340 III mild-moderate 511 pts, 50+ y, 18 mo, 

2 arms 

ADAS-Cog none reported none reported in this 

study; discussions of 

various biomarkers in 

parallel study but no 

further details 

no significant efficacy 

[21] 

St. James's 

Hospital 

2017. Tricaprilin (AC-1204). Energy utilization - induction of mild chronic ketosis to improve mitochondrial metabolism 

 NCT01741194 II/III mild-moderate 418 pts, 66-90 y, 26 

wk, 2 arms 

ADAS-Cog MRI or CT, 

APOE 

none reported no significant efficacy, 

failure due to new 

formulation [22] 

Cerecin 

2017. Idalopirdine (LY483518, SGS518, Lu AE58054). Symptomatic - 5-HT 6 receptor antagonist 

 NCT01955161 III mild-moderate 933 pts, 50+ y, 24 wk, 

3 arms 

ADAS-Cog none reported none reported no significant efficacy, 

discontinued [23, 23]  

Lundbeck 

 NCT02006641 III mild-moderate 858 pts, 50+ y, 24 wk, 

3 arms 

ADAS-Cog none reported none reported no significant efficacy, 

discontinued [23, 23] 

Lundbeck 

 NCT02006654 III mild-moderate 734 pts, 50+ y, 24 wk, 

2 arms 

ADAS-Cog none reported none reported no significant efficacy, 

discontinued [23, 23] 

Lundbeck 

2017. Intepirdine (RVT-101, SB 742457, GSK 742457). Symptomatic - 5-HT 6 receptor antagonist 

 NCT02585934 III mild-moderate 1,315 pts, 50-85 y, 24 

wk, 2 arms 

ADAS-Cog, 

ADCS-ADL 

none reported none reported no significant efficacy, 

discontinued [25, 26]  

Axovant 

2017. SK-PC-B70M. Neuroprotectant / Antioxidant – neuroprotective against cytotoxicity induced by Aβ42, MOA not well defined 

 NCT01249196 III mild-moderate 256 pts, 55-85 y, 

duration not stated, 4 

arms 

ADAS-Cog MRI none reported discontinued [27] SK Chemicals  

2016. TRx0237 (LMTM, LMT-X, Methylene Blue). Tau – inhibitor of tau aggregation or removal of existing aggregates 

 NCT01689246 III mild-moderate 891 pts, <90 y, 15 mo, 

3 arms 

ADAS-Cog, 

ADCS-ADL 

MRI PET (glucose), MRI, 

CSF (Aβ, tau), APOE 

no significant efficacy 

[28, 29]  

TauRx 

 NCT01689233 III mild  800 pts, <90 y, 18 mo, 

2 arms 

ADAS-Cog, 

ADCS-ADL 

MRI MRI, PET (glucose), 

CSF (Aβ, tau), APOE 

disputes about data 

presentation, but 

generally thought to 

have no significant 

efficacy [29] 

TauRx 

2015. Encenicline (EVP-6124, MT-4666). Symptomatic - partial selective agonist of nicotinic ACh receptor 

 NCT01969123 III mild-moderate 474 pts, 55-85 y, 26 

wk, 3 arms 

ADAS-Cog, 

CDR-SB 

MRI or CT none reported trial terminated, 

discontinued [30] 

Forum 



4 

Failure 
Year 

Clinical 
Trial # Ph Target AD 

Patients Clinical Trial Design 
Primary 
Clinical 

Endpoint 

Biomarker: 
Inclusion / 
Exclusion 
Criteria 

Biomarker: 
Efficacy 

Evaluation 
Results and Notes Main Sponsor 

 NCT01969136 III mild-moderate 403 pts, 55-85 y, 26 

wk, 3 arms 

ADAS-Cog, 

CDR-SB 

MRI or CT none reported trial terminated, 

discontinued [30] 

Forum 

2013. Immunoglobulin (IGIV). Aβ plaque formation - marketed for immune deficiencies, immunotherapy of polyclonal antibodies directed against Aβ 

 NCT00818662 III mild-moderate 390 pts, 50-89 y, 18 

mo, 4 arms 

ADAS-Cog, 

ADCS-ADL 

MRI or CT MRI, plasma / serum 

(Aβ), CSF (Aβ, tau), 

PET (Aβ), APOE 

no significant efficacy 

[31, 32]  

Takeda 

 NCT01524887 III mild-moderate 508 pts, 50-89 y, 18 

mo, 3 arms 

ADAS-Cog, 

ADCS-ADL 

MRI or CT MRI trial terminated due to 

other Ph 3 failure [32] 

Takeda 

2013. Semagacestat (LY450139). Aβ production - γ-secretase inhibitor 

 NCT00594568 III mild-moderate 1,537 pts, 55+ y, 76 

wk, 3 arms 

ADAS-Cog, 

ADCS-ADL 

MRI or CT PET (glucose, Aβ), 

MRI, CSF (tau, Aβ), 

plasma (Aβ) 

trial terminated, some 

pts performed worse, 

adverse events, 

discontinued [33, 34]  

Eli Lilly 

 NCT00762411 III mild-moderate 1,111 pts, 55+ y, 76 

wk, 2 arms 

ADAS-Cog, 

ADCS-ADL 

MRI or CT PET (glucose, Aβ), 

MRI, CSF (tau, Aβ), 

plasma (Aβ) 

discontinued [34]  Eli Lilly 

2013. Thalidomide. Inflammation - marketed for immunological and inflammatory disorders and cancer, anti-inflammatory effect via TNFα 

 NCT01094340 II/III mild-moderate 25 pts (185 pre-

screened), 50-90 y, 24 

wk, 2 arms 

ADAS-Cog, 

CDR-SB, 

MMSE, 

ADCS-ADL 

MRI or CT CSF & blood 

mentioned, but no 

further details 

no significant efficacy, 

poor tolerability [35] 

Banner 

2013. Doxycycline, Rifampicin (alone or in combination). Inflammation - marketed antibiotics, may decrease neuroinflammation, reduce amyloid and tau accumulation, reduce 

neurotoxicity 

 NCT00439166 III mild-moderate 406 pts, 50+ y, 12 mo, 

4 arms 

ADAS-Cog, 

CDR-SB 

none reported CSF (tau, Aβ), worsening of cognitive 

function [36] 

Hamilton 

Health Sciences 

2012. Bapineuzumab (AAB-001). Aβ plaque formation - immunotherapy for soluble Aβ peptides, and may clear Aβ plaques 

 NCT00575055 III mild-moderate, 

APOE ε4 

carriers 

1,121 pts, 50-88 y, 18 

mo, 3 arms 

ADAS-Cog, 

DAD 

MRI, APOE PET (Aβ), CSF (tau), 

MRI 

no significant efficacy, 

discontinued [37-39]  

Janssen 

 NCT00574132 III mild-moderate, 

APOE ε4 non-

carriers 

1,331 pts, 50-88 y, 18 

mo, 3 arms 

ADAS-Cog, 

DAD 

MRI, APOE PET (Aβ), CSF (tau), 

MRI 

no significant efficacy, 

discontinued [37-39] 

Janssen 

 NCT00676143 III mild-moderate, 

APOE ε4 

carriers 

683 pts, 50-88 y, 18 

mo, 3 arms 

ADAS-Cog, 

DAD 

MRI, APOE PET (Aβ), CSF (tau), 

plasma (Aβ), MRI 

trial terminated due 

other Ph 3 failures, 

discontinued [39, 40]  

Pfizer 

 NCT00667810 III mild-moderate, 

APOE ε4 non-

carriers 

329 pts, 50-88 y, 18 

mo, 3 arms 

ADAS-Cog, 

DAD 

MRI, APOE PET (Aβ), CSF (tau), 

plasma (Aβ), MRI 

trial terminated due 

other Ph 3 failures, 

discontinued [39, 40]  

Pfizer 

2012. Ginkgo biloba. Neuroprotective / Antioxidant - antioxidant activity by reducing oxidative damage 
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 NCT00010803 III AD onset in 

normal-MCI 

pts 

3,069 pts, 75+ y, 8 y, 2 

arms 

MMSE, CDR-

SB, ADAS-

Cog 

none reported APOE no significant efficacy 

[41] 

NCCIH 

 NCT00276510 III/IV AD onset in pts 

with memory 

complaints 

2,878 pts, 70+ y, 5 y, 2 

arms 

MMSE, CDR-

SB  

none reported none reported no significant efficacy 

[42] 

Ipsen 

2011. Rosiglitazone. Energy utilization - marketed diabetes medication and insulin sensitizer, binds PPARγ, possible anti-inflammatory effects 

 NCT00428090 III mild-moderate, 

based on APOE 

status 

693 pts, 50-90 y, 24 

wk, 8 arms 

ADAS-Cog, 

CIBIC+ 

APOE none reported no significant efficacy, 

discontinued [43]  

GSK 

 NCT00348309 III mild-moderate, 

based on APOE 

status 

1,496 pts, 50-90 y, 54 

wk 6 arms 

ADAS-Cog, 

CDR-SB 

CT or MRI, 

APOE 

none reported no significant efficacy, 

discontinued [44] 

GSK 

 NCT00348140 III mild-moderate, 

based on APOE 

status 

1,468 pts, 50-90 y, 54 

wk, 6 arms 

ADAS-Cog, 

CDR-SB 

CT or MRI, 

APOE 

none reported no significant efficacy, 

discontinued [44] 

GSK 

2011. Simvastatin. Cholesterol - marketed lipid-lowering drug for hypercholesterolemia 

 NCT00053599 III mild-moderate 406 pts, 50+ y, 18 mo, 

2 arms 

ADAS-Cog none reported none reported no significant efficacy 

[45] 

 

2011. Estrogen (with/without Progesterone). Hormone treatment - female sex hormone replacement 

 NCT00066157 II/III mild-moderate 43 female pts, 55-90 y, 

15 mo, 4 arms, 

with/without 

progesterone 

SRT, Stroop, 

CIBIC 

none reported none reported weak efficacy reported, 

but no follow-up [46, 

47]  

Univ. of 

Wisconsin 

 NCT00000176 III AD pt number not stated, 3 

y, 65+ y, 3 arms, 

with/without 

progesterone 

not stated none reported none reported no follow-up report 

[47] 

NIA 

2010. Latrepirdine (Dimebolin, Pf-01913539). Symptomatic - marketed antihistamine to treat allergic rhinitis, may work via histamine H1 receptor blockage, other 

neurotransmitters, or calcium channels 

 NCT00675623 III mild-moderate 598 pts, 50+ y, 6 mo, 3 

arms 

ADAS-Cog, 

CIBIC+ 

MRI or CT none reported no significant efficacy, 

discontinued [48, 49]  

Medivation 

 NCT00829374 III mild-moderate 1,003 pts, 50+ y, 12 

mo, 3 arms 

ADCS-ADL, 

ADAS-Cog 

MRI or CT none reported no significant efficacy, 

discontinued [49] 

Medivation 

 NCT00912288 III moderate-

severe 

86 pts, 50+ y, 26 wk, 2 

arms 

SIB, ADCS-

ADL 

none reported none reported trial terminated due to 

earlier Ph 3 failure, 

discontinued [49] 

Pfizer 

 NCT00954590 III moderate-

severe 

89 pts, 50+ y, 26 wk, 2 

arms 

ADCS-ADL, 

NPI 

none reported none reported trial terminated due to 

earlier Ph 3 failure, 

discontinued [49] 

Medivation 
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2009. Xaliproden (SR 57746A). Symptomatic - 5-HT 1A receptor antagonist 

 NCT00104013 III mild-moderate 1,455 pts, 50+ y, 18 

mo, 3 arms 

ADAS-Cog, 

CDR-SB  

none reported none reported potential worsening of 

cognition and function, 

discontinued [50, 51]  

Sanofi 

 NCT00103649 III mild-moderate 1,306 pts, 50+ y, 18 

mo, 3 arms 

ADAS-Cog, 

CDR-SB  

none reported none reported potential worsening of 

cognition and function, 

discontinued [50, 51] 

Sanofi 

2009. Lecozotan (SRA-333). Symptomatic - 5-HT 1A receptor selective antagonist 

Date is 
estimate 

NCT00277810  II/III mild-moderate 250 pts, 50+ y, 6 mo, 3 

arms 

cognitive & 

functional 

scales (no 

other details) 

none reported APOE discontinued [53] Pfizer 

2009. Atomoxetine (ATX). Symptomatic - marketed for ADHD, selective NE reuptake inhibitor 

 NCT00191009  II/III mild-moderate 92 pts, 55+ y, 6 mo, 2 

arms 

ADAS-Cog none reported none reported no significant efficacy, 

discontinued [54, 55]  

Eli Lilly 

2009. Tarenflurbil (MPC-7869, r-flurbiprofen). Aβ production - R-enantiomer of marketed NSAID flurbiprofen, modulation of APP / γ-secretase interaction 

 NCT00105547 III mild 1,684 pts, 55+ y, 18 

mo, 2 arms 

ADAS-Cog, 

ADCS-ADL 

none reported none reported no significant efficacy, 

discontinued [56, 57]  

Myrexis 

 NCT00322036 III mild 800 pts, 55+ y, 18 mo, 

2 arms 

did not specify none reported none reported trial terminated due to 

other Ph 3 failure [57] 

Myrexis 

2008. Atorvastatin. Cholesterol - marketed statin for hypercholesterolemia. 

 NCT00151502 III mild-moderate 640 pts, 50-90 y, 80 

wk, 2 arms 

ADAS-Cog, 

ADCS-CGIC 

none reported none reported no significant efficacy 

[58] 

Pfizer 

2008. Indomethacin. Inflammation - marketed NSAID, reduces prostaglandin synthesis 

 NCT00432081 III mild-moderate 51 pts (aimed for 160), 

40-90 y, 12 mo, 2 arms 

ADAS-Cog none reported none reported no significant efficacy 

[59] 

Radboud Univ. 

2007. Naproxen, Celecoxib (separate arms). Inflammation - marketed NSAID, COX inhibitors, reduces prostaglandin synthesis 

 NCT00007189 III AD onset in pts 

with family 

history of AD 

2,528 pts, 70+ y, 

~1.5+7 y follow-up, 3 

arms 

composite of 

cognitive 

function tests 

** 

none reported none reported no significant efficacy, 

discontinued [60-62]  

Seattle Institute 

for Biomedical 

and Clinical 

Research 

2007. Tramiprosate (3APS, Alzhemed™, NC-531, homotaurine). Aβ plaque formation - variant of amino acid taurine, binds to Aβ 

 NCT00088673 III mild-moderate 1,052 pts, 50+ y, 18 

mo, 2 arms 

ADAS-Cog, 

CDR-SB 

none reported MRI no significant efficacy, 

discontinued [63, 64]  

Bellus 

 NCT00217763 III mild-moderate 930 pts, 50+ y, 18 mo, 

3 arms 

not stated none reported none reported discontinued [64] Bellus 

2006. Raloxifene. Hormone treatment - selective estrogen receptor modulator 

Date is 
estimate 

NCT00065767 II/III mild-moderate 20 female pts, 55-90 y, 

5 mo, 2 arms 

not stated none reported none reported no follow-up report, 

although another 

Univ. of 

Wisconsin 
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clinical trial reported 

no efficacy [65] 

2004. Neramexane (MRZ 2/579). Symptomatic - NMDA receptor antagonist, similar to memantine 

 NCT00090116 III moderate-

severe 

415 pts, 50+ y, 24 wk, 

2 arms 

SIB, ADCS-

ADL 

none reported none reported little details reported, 

discontinued [66]  

Forest 

Reported year of compound failure is a “best estimate” based on the publicly available information, as at times sponsors delay reporting the trial failure or do not report it at all; the 

most recent failure year is reported. Compound name includes alternate names, if any, in brackets. MOA (mechanism of action) class and description are based on weight of the 

evidence, as in some cases the MOA is not well understood or multiple potential mechanisms were listed. For any discrepancies in clinical trial design details between Clinical-

Trails.gov and published paper, the latter is cited. Biomarkers: Aβ includes its variants (e.g., Aβ40, Aβ42, ratios); tau can be total tau or P-tau; MRI can be for whole brain or specific 

regions (e.g., hippocampus, ventricles, cortical regions). ^^ Consists of 4 cognitive measures: Wechsler Memory Scale-Revised Logical Memory Delayed Recall Test, Wechsler 

Adult Intelligence Sale Digit Symbol Substitution Test (WAIS), International Shopping List Task (ISLT), Mini-Mental State Examination (MMSE). * Preclinical Alzheimer cognitive 

composite, comprised of 4 components: Selective Reminding, Delayed Paragraph Recall, WAIS and MMSE. ^ Measured by composite of several test batteries as well as ADCS-

ADL. ** Composite of seven cognitive assessment tests. 

 

5-HT, Serotonin; Aβ, amyloid-β, ACh, acetylcholine; ADAS-Cog, Alzheimer’s Disease Assessment Scale - cognitive subscale; ADCS-ADL, Alzheimer's Disease Cooperative Study 

- Activities of Daily Living inventory scale; ADHD, attention deficit hyperactivity disorder; APP, amyloid precursor protein; APCC, Alzheimer's Prevention Initiative Composite 

Cognitive test; APOE, Apolipoprotein E; BACE, β-secretase; CDR-SB, Clinical Dementia Rating Scale - sum of boxes; CIBIC+, Clinician’s Interview-Based Impression Change – 

plus; COX, cyclooxygenase; CSF, cerebrospinal fluid; CT, computerized axial tomography; DAD, Disability Assessment for Dementia; MCI, mild cognitive impairment; MMSE, 

Mini-Mental State Examination; mo, months; MRI, magnetic resonance imaging; NCCIH, National Center for Complementary and Integrative Health; NE, norepinephrine; NfL, 

neurofilament light chain; NIA, National Institute on Aging; NMDA, N-methyl-D-aspartate; NPI, Neuropsychiatric Inventory; NSAID, non-steroidal anti-inflammatory drug; PACC, 

Preclinical Alzheimer Cognitive Composite; PET, positron emission tomography; Ph, phase; PPAR, peroxisome-proliferator activated receptor; pts, patients; RAGE, receptor for 

advanced glycation endproducts; rCBF, regional cerebral blood flow; SIB, Severe Impairment Battery; SRT, Buschke Selective Reminding Test; Stroop, Stroop interference condi-

tion; TNF, tumor necrosis factor; WAIS, Wechsler Adult Intelligence Scale; wk, weeks; y, years 
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Supplementary Table 2. Details of the 58 unique phase 2 compound failures from 2004 to the present. 
Failure 
Year Compound MOA Class MOA Description Clinical 

Trial # Ph Results and Notes Main Sponsor 
2021 Gosuranemab 

(BIIB092) 

Tau antibody against extracellular N-terminal 

fragments of tau 

NCT03352557 II discontinued [67] Biogen 

2021 Tilavonemab 
(ABBV-8E12, 

C2N 8E12, HJ9.3) 

Tau recognizes aggregated, extracellular form of 

pathological tau 

NCT02880956 II discontinued [68] AbbVie 

2021 Zagotenemab 
(LY3303560) 

Tau selectively binds to aggregates over 

monomer tau at its N-terminal region 

NCT03518073 II discontinued [69] Eli Lilly 

2019 DCB-AD1 Other undefined MOA, potential scavenging 

activities, anti-inflammatory or anti-

peroxidation actions 

NCT00154635 II discontinued [70] National Taiwan 

Univ. Hospital 

2019 Rilapladib 
(SB-659032) 

Inflammation lipoprotein associated phospholipase A2 

selective inhibitor, acting via anti-

inflammation actions 

NCT01428453 II discontinued [71] GSK 

2018 Saracatinib 
(AZD0530) 

Neuroprotectant / 
Antioxidant 

inhibits Fyn and Src family kinases with 

resultant impacts on synaptotoxicity; may 

impact Aβ and tau 

NCT02167256 II discontinued [72] Yale Univ. 

2018 LY3202626 Aβ production BACE Inhibitor NCT02791191 II trial terminated based on futility 

analysis, discontinued [73] 

Eli Lilly 

2018 BI 409306 
(SUB 166499) 

Symptomatic PDE 9A inhibitor which increases cGMP 

levels to modulate glutamate, and impact 

synaptic transmission and plasticity 

NCT02240693 

NCT02337907 

II no significant efficacy, 

discontinued [74, 75]  

Boehringer 

Ingelheim 

2018 ORM-12741 
(DB 105) 

Symptomatic α 2c adrenergic receptor antagonist NCT01324518 II discontinued [76] Orion 

2017 S47445 
(CX1632) 

Symptomatic AMPA glutamate receptor agonist NCT02626572 II no significant efficacy, 

discontinued [77, 78]  

Institut de 

Recherches 

Internationales 

Servier 

2016 Exenatide Energy utilization glucagon-like peptide-1 receptor agonist 

approved for diabetes 

NCT01255163 II no efficacy, trial terminated; 

AstraZeneca withdrew support 

[79] 

NIA 

2016 Ladostigil 
(TV3326) 

Symptomatic rivastigmine and rasagiline combination; 

inhibitor of AChE, butyrylcholinesterase and 

MAOs; potential neuroprotective activity 

NCT01429623 

NCT01354691 

II no significant efficacy, 

discontinued [80, 81]  

Avraham 

2016 MK-7622 Symptomatic muscarinic ACh positive allosteric modulator NCT01852110 II trial terminated based on futility 

analysis, discontinued [82] 

Merck Sharp & 

Dohme 

2016 Bexarotene Aβ plaque 
formation 

retinoid x receptor agonist, removes soluble 

Aβ 

NCT01782742 II primary outcome was negative 

[83] 

Cleveland Clinic 

2016 PF-05212377 
(SAM-760) 

Symptomatic 5-HT 6 receptor antagonist NCT01712074 II trial terminated due to futility 

analysis, no significant efficacy, 

discontinued [84, 85]  

Pfizer 



9 

Failure 
Year Compound MOA Class MOA Description Clinical 

Trial # Ph Results and Notes Main Sponsor 
2015 VI-1121 Tau no additional information is available NCT01428362 II discontinued [86] VIVUS 

2015 CERE-110 Neural growth / 
Regeneration 

nerve growth factor gene therapy NCT00876863 II discontinued [87] Sangamo 

2015 Sembragiline 
(RO4602522, 

RG1577) 

Symptomatic MAO-B inhibitor NCT01677754 II discontinued [88, 89]  Roche 

2015 ST101 
(ZSET1446) 

Symptomatic ACh stimulant, may Aβ generation by 

modulating APP cleavage  

NCT00842816 

NCT00842673 

II discontinued [90] Sonexa 

2015 GSK239512 Symptomatic histamine H3 receptor antagonist NCT01009255 II no significant efficacy, 

discontinued [91, 92]  

GSK 

2014 Affitope AD02 Aβ vaccine active immunotherapy, peptide mimics N-

terminus of Aβ 

NCT01117818 

NCT02008513 

II no significant efficacy, 

discontinued [93, 94]  

Affiris 

2014 AZD3480 
(Ispronicline, TC-

1734) 

Symptomatic nicotinic ACh receptor selective agonist NCT00501111 

NCT01466088 

NCT00109564 

II did not meet POC, discontinued 

[95, 96]  

AstraZeneca, 

Targacept 

2014 NIC5-15 
(Pinitol) 

Energy utilization cyclic sugar alcohol, insulin sensitizer, may 

modulate γ-secretase 

NCT00470418 

NCT01928420 

II no longer in company pipeline 

[97] 

Humanetics 

2014 ABT-126 
(Nelonicline) 

Symptomatic nicotinic ACh receptor allosteric modulator NCT01527916 

NCT01549834 

NCT00948909 

II no significant efficacy, 

discontinued [98-100]  

AbbVie 

2014 ABT-288 Symptomatic histamine H3 receptor antagonist NCT01018875 II terminated based on futility 

analysis, discontinued [101, 102]  

AbbVie 

2014 ABT-384 Inflammation HSD type 1 selective inhibitor NCT01137526 II terminated based on futility 

analysis, discontinued [103, 104]  

AbbVie 

2014 PF-04447943 Symptomatic PDE 9A inhibitor which increases cGMP 

levels to modulate glutamate, and impact 

synaptic transmission and plasticity 

NCT00930059 II no significant efficacy, 

discontinued [105, 106]  

Pfizer 

2013 Vanutide 
cridificar 
(ACC-001, PF-

05236806) 

Aβ vaccine active immunotherapy, conjugate of multiple 

short Aβ fragments 

NCT00959192 

NCT00752232 

NCT01227564 

NCT01284387 

NCT00479557 

NCT00498602 

II no significant efficacy, 

discontinued [107, 108]  

Pfizer, Janssen 

2013 LY2886721 Aβ production BACE inhibitor NCT01561430 I/II trial terminated based on adverse 

events, discontinued [109]  

Eli Lilly 

2013 SAR 110894 Symptomatic histamine H3 receptor antagonist NCT01266525 II discontinued [110] Sanofi 

2012 Avagacestat 
(BMS-708163) 

Aβ production γ-secretase inhibitor NCT00810147 

NCT00890890 

II no significant efficacy, 

discontinued [111-113]  

BMS 

2012 Tideglusib 
(NP031112, 

NP12) 

Tau inhibitor of tau hyperphosphorylation via 

glycogen synthase kinase 3 

NCT01350362 

NCT00948259 

I/II 

or II 

no significant efficacy, 

discontinued [114, 115]  

Noscira 
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Failure 
Year Compound MOA Class MOA Description Clinical 

Trial # Ph Results and Notes Main Sponsor 
2012 MK 0249 Symptomatic histamine H3 receptor inverse agonist  NCT00420420 II no significant efficacy, 

discontinued [116, 117]  

Merck Sharp & 

Dohme 

2012 Lornoxicam Inflammation NSAID NCT01117948 II trial terminated due to lack of 

efficacy, discontinued [118] 

JSW 

2012 Ponezumab 
(PF-04360365) 

Aβ plaque 
formation 

elevates plasma Aβ40 levels NCT00945672 

NCT00722046 

II discontinued [119] Pfizer 

2011 AZD1446 
(TC-6683) 

Symptomatic nicotinic ACh receptor agonist NCT01039701 II discontinued [120] AstraZeneca 

2011 Cerlapirdine 
(SAM-531) 

Symptomatic 5-HT 6 receptor antagonist NCT00895895  II trial terminated, discontinued 

[121] 

Pfizer 

2011 Varenicline 
(CP-526,555) 

Symptomatic nicotinic ACh receptor partial agonist NCT00744978 II no significant efficacy, 

discontinued [122, 123]  

Pfizer 

2011 ELND005 
(AZD-103) 

Aβ plaque 
formation 

neutralize low-N Aβ oligomers and prevent 

their aggregation 

NCT00568776 II no sign of efficacy [124] OPKO 

2010 RG3487 
(RO5313534, 

MEM 3454) 

Symptomatic nicotinic ACh receptor partial agonist NCT00884507 

NCT00454870 

II discontinued [125] Roche, Memory 

2009 Pozanicline 
(ABT-089) 

Symptomatic nicotinic ACh receptor partial agonist NCT00555204 

NCT00069849 

II trials terminated based on futility 

analysis, discontinued [126, 127]  

Abbott 

2009 Etazolate 
(EHT0202) 

Aβ production APP secretase inhibitor, also GABA-A 

receptor modulator and PDE-4 inhibitor 

NCT00880412 II discontinued [128] Exonhit 

2009 Radequinil 
(AC-3933) 

Symptomatic GABA-A receptor partial inverse agonist  NCT00359944 II discontinued [129] Sunovion 

2009 MK-677 Hormone 
treatment 

growth hormone secretagogue, potent 

inducer of IGF-1 secretion 

NCT00074529 II no significant efficacy [130] Merck Sharp & 

Dohme 

2008 HF0220 Inflammation steroid, potential neuroprotective agent NCT00357357 II discontinued [131] Hunter-Fleming 

2008 SSR180711C Symptomatic nicotinic ACh receptor agonist NCT00602680 II trial terminated due to 

insufficient expected benefit risk, 

no longer in company pipeline 

[132] 

Sanofi 

2008 MK0952 Symptomatic PDE 4 inhibitor which impacts cAMP levels NCT00362024 II trial terminated, discontinued 

[133] 

Merck Sharp & 

Dohme 

2008 AVE1625 
(Drinabant) 

Other cannabinoid receptor 1 antagonist, may 

impact tau phosphorylation 

NCT00380302 I/II discontinued [134] Sanofi 

2008 GTS-21 
(DMXB-A) 

Symptomatic nicotinic ACh receptor agonist NCT00414622 II discontinued [135] CoMentis 

2008 MEM 1003 
(BAY Z 4406) 

Vascular burden L-type Ca2+ channel antagonist NCT00257673 II discontinued [136] Memory 

2008 SGS 742 
(CGP-36742, 

DVD-742) 

Symptomatic GABA-B receptor antagonist NCT00093951 II discontinued [137] Saegis 
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Failure 
Year Compound MOA Class MOA Description Clinical 

Trial # Ph Results and Notes Main Sponsor 
2008 TRx 0014 

(Rember TM) 

Tau prevents tau aggregation or dissolve existing 

aggregates 

NCT00515333 II discontinued [138] TauRx 

2008 ONO-2506PO 
(Arundic acid) 

Neuroprotectant / 
Antioxidant 

astrocyte modulators, cyclo-oxygenase 2 

inhibitors, free radical scavenger 

NCT00083421 II discontinued [139] Ono 

2007 SR57667B 
(Paliroden) 

Neural growth / 
Regeneration 

neurotrophic, activates synthesis of 

endogenous neurotrophins 

NCT00285025 II discontinued [140] Sanofi 

2006 FK962 Hormone 
treatment 

enhancer of somatostatin release NCT00087724 II trial terminated, discontinued 

[141] 

Astellas 

2006 CX516 
(Ampalex) 

Symptomatic AMPA glutamate receptor mediator NCT00040443 

NCT00001662 

II discontinued [142] RespireRx, 

NINDS 

2006 NS 2330 
(Tesofensine) 

Symptomatic MAO inhibitor which inhibits dopamine, 

serotonin and noradrenaline reuptake 

NCT00153010 II discontinued [143] Boehringer 

Ingelheim 

2005 Mifepristone Inflammation glucocorticoid antagonist NCT00105105 II trial terminated, discontinued 

[144, 145]  

Corcept 

Reported year of compound failure is a “best estimate” based on the publicly available information, as at times sponsors delay reporting the trial failure or do not report it at all; the 

most recent failure year is reported. Compound name includes alternate names, if any, in brackets. MOA (mechanism of action) class and description are based on weight of the 

evidence, as in some cases the MOA is not well understood or multiple potential mechanisms were listed.  

 

5-HT, Serotonin; Aβ, amyloid-β, ACh, acetylcholine; AChE, acetylcholinesterase; AMPA, α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; APP, amyloid 

precursor protein; BACE, β-secretase; cAMP, cyclic adenosine monophosphate; HSD, 11-β-hydroxysteroid dehydrogenase; IGF, insulin-like growth factor; MAO, monoamine 

oxidase; NSAID, non-steroidal anti-inflammatory drug; NINDS, National Institute of Neurological Disorders and Stroke; PDE, phosphodiesterase. 
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