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Failure After Failure.  What Next in AD Drug Development?    
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The Phase 3 aducanumab program in early AD 
has been stopped based on a futility efficacy 
analysis.  This huge disappointment follows 

exciting preliminary studies that had raised expectations 
(1).  Now this frustrating result joins the long series 
of negative and interrupted trials of potential disease-
modifying agents, going back to tarenflurbil (2), 
tramiprosate (3), and bapineuzumab (4), among many 
others.  Is the amyloid hypothesis wrong?  Where do we 
go from here?            

Until we have successful development of an anti-
amyloid treatment that yields clinically meaningful 
benefits, the hypothesis remains unproven.  Some 
have long decried the field’s focus on amyloid as the 
most promising target and amyloid naysayers are now 
growing in number.  David Knopman concluded his 
recent editorial on beta secretase failures, “To be blunt, 
Aβ lowering seems to be an ineffective approach, and it 
is time to focus on other targets to move therapeutics for 
Alzheimer’s disease forward” (5).

Certainly we must pursue other strategies.  
Immunotherapeutic attacks on tau pathology, 
apolipoprotein E-based therapeutics, anti-microbial 
agents, anti-inflammatories and non-pharmacological 
approaches are among many strategies worthy of 
investigation.  We must select the most compelling ideas 
and test them in well-powered clinical trials.  Combining 
therapies may improve the likelihood of success.  The 
enormous need is inarguable.  Failures must not lead to 
capitulation.

But it is not time to abandon or even lose our focus 
on anti-amyloid interventions.  Even as many specific 
approaches can now be discarded, the rationale remains 
strong.  Anti-amyloid immunotherapy seems unlikely to 
yield substantial disease slowing at the dementia stage 
(6).  Strong inhibition of gamma-secretase (7, 8) or beta-
secretase (9, 10) may not be helpful in symptomatic AD, 
and carries risk of cognitive worsening.  But convincing 
evidence, particularly from genetic studies in autosomal 
dominant and Dpwn syndrome-associated AD as 
well as sporadic AD, points to amyloid as causative 
(11).  Amyloid drives disease onset, but the extent of 
amyloid in brain does not correlate with disease 
progression, and it may be reasonable to conclude that 

the advancing neurodegeneration and accumulating 
comorbidities associated with symptomatic AD may limit 
the therapeutic potential of targeting amyloid at later 
stages.  But the approach with the strongest rationale, 
targeting amyloid before any symptoms occur, has 
not yet been tested.  The A4 trial (12), testing an anti-
monomeric amyloid antibody, is fully enrolled with 
1169 randomized participants, but will not be completed 
until late in 2022.  Other anti-amyloid immunotherapy 
trials in pre-symptomatic stages will be launched in the 
coming months.  And relatively low dose beta-secretase 
inhibition therapy, to inhibit the enzyme only 50% or less, 
remains a plausible approach to very early intervention 
against amyloid accumulation, or primary prevention of 
the disease.  

Despite multiple failures, it is not time to abandon the 
hypothesis that has the strongest rationale.  Success may 
still be within reach.
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