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Alzheimer’s drugs: 
Does reducing 
amyloid work? 
In his Perspective “Treatments for Alzheimer's 
disease emerge” (6 August, p. 624), D. J. Selkoe 
asserts that some trials testing potential treat-
ments for Alzheimer's disease have shown “evi-
dence of disease modification.” He cites reduc-
tions in amyloid plaques (hypothesized to cause 
cognitive decline) and some modest reductions 
in cognitive decline shown in four potential drugs 
that target amyloid. However, hardly any trials 
have shown an effect, and even the trials with 
statistically significant results show effects that 
are too small to be clinically significant or to jus-
tify moving forward with the treatments. -amy-
loid antibodies can lower amyloid plaques (extra-
cellular aggregated insoluble -amyloid), but 
available data show that decreasing amyloid 
plaques does not in itself lead to reduction in 
cognitive decline.  

The data from six phase 2 or 3 trials of the 
four medications cited by Selkoe are available 
in peer-reviewed articles. Four trials were 
stopped for futility and one trial, lecanemab, 
was negative (1). Only one trial hit its primary 
endpoint (for donanemab) (2). The negative 
lecanemab trial did not meet its primary end-
point at 12 months, despite the potential ad-
vantage of a protocol change that created an 
imbalance in APOE4 carriers, who experience 
faster cognitive decline. With only 30% of the 
treatment cohort composed of APOE4 carriers 
compared with 71% of the placebo group, the 
placebo group would be expected to decline 
more quickly (3, 4). Selkoe claims that one gan-
tenerumab phase 2 trial reduced amyloid and 
cognitive decline, but both reported phase 3 
gantenerumab trials were stopped for futility 
and had no significant effects on primary or 
secondary outcomes (5) at 2 years. Selkoe 
characterizes a small trial of donanemab as 
“markedly” decreasing amyloid and “signifi-
cantly” slowing cognitive decline. However, 
this trial showed only a 3.2-point benefit on a 
144-point scale—half the trial team’s desig-
nated minimally clinically significant effect 
size (2)—and no significant effects on second-
ary cognitive and functional outcomes (6). One 
aducanumab trial, EMERGE (NCT02484547), 
showed a 0.39-point (23%) better outcome for 
the treatment group on the primary Clinical 
Dementia Rating (CDR-SB) scale outcome at 
18 months, but the identical ENGAGE trial 
showed a 0.03-point (2%) worsening with 
treatment (7).  

Selkoe speculates several reasons for fail-
ures of past trials but ignores what might be 
the most obvious: The treatment target (-am-
yloid) itself may be wrong. Just as removing 

smoke does not extinguish a fire, reducing am-
yloid plaques may not affect the course of Alz-
heimer’s disease. Certainly, trial data do not 
support any clinical benefit of amyloid plaque 
reduction (8). Neither donanemab nor adu-
canumab trialists reported an association be-
tween amyloid reduction and individual par-
ticipant clinical outcomes (2, 7). No 
comparable published results are available for 
lecanemab or gantenerumab. Furthermore, 
the amyloid cascade hypothesis proposes β-
amyloid aggregation as an early disease trig-
ger, preceding tau phosphorylation and accu-
mulation (9). However, despite reducing amy-
loid plaques, donanemab failed to lower tau 
and also increased brain atrophy (10). 

Alzheimer’s disease antibody trials repre-
sent the definitive test of the amyloid hypoth-
esis of Alzheimer’s disease. Objective appraisal 
of the clinical outcomes data suggests more a 
failure of hypothesis confirmation than suc-
cessful translation of this disease model.  
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