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CAB (Community Advisory Board)

Stella De La Pena Alzheimer's Association
Leslie DuBridge Senior advocate
Denise Coley Parkinson’s disease advocate
Sandra Green Alzheimer's Association
Sara Langer Stanford ADRC participant volunteer
Kirk Leu Caregiver
Ting Pun Vi Senior Housing Community
Scott Roney Veteran
Elissa Wellikson Veteran
Sandra Winters Senior Coastsiders
Benjamin Yen Caregiver
Amy Yotopolous Avenidas
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579 scientific publications in the National Library of Medicine 
(PubMed Central) cite the Stanford ADRC NIH grant,
July 2015 to October 2023
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o Destimatizing the lumbar puncture:  What is it and why does it matter (Ryan Taylor)

o Lumbar puncture:  A personal perspective (Celina Rodriguez)

o JEDI:  Justice, equity, diversity and inclusion in the ADRC (Patricia Rodriguez 
Espinosa)

o Stanford ADRC Community Advisory Board (Lisa Goldman Rosas)

o Breakout session:  “We want to hear from you” (Lisa Goldman Rosas)

o New FDA-approved treatments for mild cognitive impairment and mild dementia 
due to Alzheimer’s disease ( Victor Henderson)

o Your genetics are driving advances in Alzheimer’s disease (Michael Greicius)

o What your blood can tell us about age and disease (Tony Wyss-Coray)

o Why we ask for skin samples:  Human stem cell models for Alzheimer’s disease and 
Parkinson’s disease / dementia with Lewy bodies research (Birgitt Schuele)
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New FDA-approved treatments for mild 
cognitive impairment and mild dementia 

due to Alzheimer’s disease

Victor W. Henderson, MD

Departments of Epidemiology & Population Health and of Neurology & Neurological Sciences
Director, Farrukh–Jamal Stanford Alzheimer’s Disease Research Center

p h o t o :  V W  H e n d e r s o n

P30 AG066515
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New FDA-
approved 

treatments for 
mild cognitive 

impairment and 
mild dementia due 

to Alzheimer’s 
disease

NY Post, 2019

9

Before 2021, there were several approved 
therapies for Alzheimer-dementia but no 

approved therapies for the treatment of MCI

1Aducanumab

2Lecanemab

3Donanemab

⇢ Accelerated approval by the FDA, June 2021

⇢ Regular approval by the FDA, July 2023

⇢ Under FDA review

These are IgG1 monoclonal antibodies that target b-amyloid and reduce 
brain amyloid

But now there are FDA-approved treatments 
for both MCI and mild dementia associated 

with an Alzheimer’s disease biomarker

R u b in ,  J A M A  2 0 2 3 ;3 3 0 :1 4 1 1
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Amyloid
Plaque

Walker, LC. Free Neuropathol 1:31 (2020)
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Plaques and tangles

Alois Alzheimer

Founders of N
eurology

Auguste D. 

M
aurer et al., Lancet 2006

A
lzheim

er, Z N
euro Psychiatr, 1911

Alzheimer, Z Neuro Psychiatr, 1911

● Neurofibrillary tangles:  Tau protein (hyperphosphorylated)

● Plaque cores:  b-amyloid protein

sbpdiscovery.org 

G
etty Im
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Walker, LC. Free Neuropathol 1:31 (2020)
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Amyloid hypothesis of Alzheimer’s disease (early 1990s)

Amyloidosis

Worse

Better

Time

Hyperphosphorylated 
tau

Cognitive 
impairment

Getty images

Synaptic loss,  
neuronal injury

Boros et al., Ann Neurol., 2017

By age 70, over a third of 
cognitively normal adults 
are amyloid (+).
Jansen et al., JAMA Neurol. 2022
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Aducanumab:  Impressive amyloid 
reductions in a Phase-1b trial and 
two Phase-3 trials

SUVr = 
Standardized 

uptake value ratio

High dose 

aducanumab

High dose 

aducanumab

Placebo

Placebo

Phase 3 trial
ENGAGE

Haeberlein et al., J Prev Alz Dis 2022;2:197

Low dose 
aducanumab

Low dose 
aducanumab

Phase 3 trial
EMERGE

Placebo

One year 
later

Sevigny et al. Nature 537, 50–56 (2016)

Low 
dose
(3 mg/kg)

Medium 
dose
(6 mg/kg)

High dose
(10 mg/kg)

Phase 1b trial 

P

PP

1
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Clinical Dementia 
Rating (CDR):  
based on 
cognition and 
function
Hughes et al, Brit J 
Psychiatry, 1982; Morris, 
Neurology, 1993

CDR sum of boxes 
ranges from 0 (best) 

to 18 (worst).  
Minimal clinically 

important difference 
estimated at 1-2 

points.

CDR-SB (clinical dementia rating, sum of boxes)Clinical Dementia Rating (CDR) Sum of Boxes score

15

Lin GA et al.  Aducanumab for Alzheimer’s Disease: Effectiveness and Value.  Institute for Clinical and Economic Review, August 5, 2021. https://icer.org/assessment/alzheimers-disease-2021/. Accessed 15 Oct. 2021

The overall mean difference 
is less than 1/5 point

This difference 
is 2/5 point

● EMERGE phase 3 trial
o 18 months, 

monthly influsions, 
n = 1638

o Very small benefit

● ENGAGE phase 3 trial
o 18 months, monthly 

infusions, n = 1647
o No benefit

Aducanumab:  Unimpressive 
clinical results

Haeberlein et al.

Accelerated FDA 
approval in June 2021

80% MCI, 20% mild AD-dementia

PP

1
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▻ Lecanemab infusions 
versus placebo every 
two weeks

▻MCI (62%) or mild 
AD-dementia (38%), 
n = 1795

▻Primary outcome:  
Change in CDR-Sum 
of Boxes at 18 months

Mean difference 
of -0.45 points (95% 
CI, -0.23 to -0.67) on an 
18 point scale

This is a sm
all 

difference

Clinical Dementia Rating  
Sum of Boxes

This is a large 
difference

Amyloid

Regular FDA approval in July 2023

Van Dyck et al., NEJM 2023; 388:9-21

P

P

2

27% difference
P

17

▻ Donanemab 
infusions versus 
placebo every 4 
weeks

▻ MCI or mild AD-
dementia, n = 1736

▻ Primary outcome: 
change in iADRS 
(Integrated 
Alzheimer’s Disease 
Rating Scale) at 72 
weeks

Sims et al., JAMA 2023;330:512 Mean 
difference of
-3.3 points 
(95% CI, -1.9 
to -4.6) on a 
144 point 
scale

iADRS
Primary outcome

Mean 
difference 
of -0.68 points 
(95% CI, -0.42 
to -0.94) on an 
18 point scale

CDR-SB
Secondary outcome

These are 
small 

differences

P

P

3

37% difference
P

35% differenceP

18
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Amyloid Related Imaging Abnormalities (ARIA): 
Edema and Hemorrhage

Piller, science.org, 21 Dec 2022 Charidimou et al., Brain 2015;138:2126

Microhemorrhage Superficial siderosis Macrohemorrhage

ARIA-H

Villain et al., Rev Neurol 2022;178:1-11wikipedia

ARIA-E
Edema

19

Drug ARIA-E
ARIA-H Infusion 

reaction† Death
Brain 

volume 
loss§

Micro-
hemorrhage

Superficial 
siderosis

Macro-
hemorrhage

Aducanumab*

(ENGAGE)
33%

(36% vs. 3%)
13%

(19% vs. 6%)
14%

(16% vs. 2%)
-

- 8 drug / 
5 placebo

0%

Aducanumab*

(EMERGE)
32%

(35% vs. 2%)
13%

(20% vs. 7 %)
10%

(13% vs. 3%)
- 4%

Lecanemab
(Clarity AD)

11%
(13% vs. 2%)

6%
(14% vs. 8%)

3%
(6% vs. 3%)

5 drug / 
1 placebo

19%
(26% vs. 7%)

6 drug / 
7 placebo 26%

Donanemab
(Trailblazer-Alz 2)

22%
(24% vs. 2%)

14%
(27% vs. 13%) 

13%
(16% vs. 3%)

3 drug / 
2 placebo

8%
(9% vs. 1%)

16 drug / 
10 placebo 23%

ARIA-E, Amyloid related imaging abnormality – edema.  ARIA-H, Amyloid related imaging abnormality – hemorrhage.
*Results for high-dose aducanumab subgroup.  
†Flu-like symptoms, nausea, vomiting, hyper- or hypotension, oxygen desaturation; transient decreased LC counts  (38% vs. 2%) and increased 

leukocyte counts (22% vs. 1%)
§Percent difference; Alves et al., Neurology 2023;100:e2114

Adverse events:  Drug – placebo differences in phase-3 trials
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14%
(27% vs. 13%) 
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(16% vs. 3%)

3 drug / 
2 placebo

8%
(9% vs. 1%)

16 drug / 
10 placebo 23%

ARIA-E, Amyloid related imaging abnormality – edema.  ARIA-H, Amyloid related imaging abnormality – hemorrhage.
*Results for high-dose aducanumab subgroup.  
†Flu-like symptoms, nausea, vomiting, hyper- or hypotension, oxygen desaturation; transient decreased LC counts  (38% vs. 2%) and increased 

leukocyte counts (22% vs. 1%)
§Percent difference; Alves et al., Neurology 2023;100:e2114

Adverse events:  Drug – placebo differences in phase-3 trials

Opportunity 
for unblinding?
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Drug ARIA-E
ARIA-H Infusion 

reaction
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Death
Brain 

volume 
loss§
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hemorrhage
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siderosis

Macro-
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ARIA-E, Amyloid related imaging abnormality – edema.  ARIA-H, Amyloid related imaging abnormality – hemorrhage.
*Results for high-dose aducanumab subgroup.  
†Flu-like symptoms, nausea, vomiting, hyper- or hypotension, oxygen desaturation; transient decreased LC counts  (38% vs. 2%) and increased 

leukocyte counts (22% vs. 1%)
§Percent difference; Alves et al., Neurology 2023;100:e2114

Adverse events:  Drug – placebo differences in phase-3 trials
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lAducanumab, lecanemab, and (presumably) 
donanemab are expensive.

lScreening, treatment, and monitoring are 
resource intensive.

lThere are equity concerns.

What are other considerations?

photo : VW Henderson

photo: VW Henderson
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NY Post, 2019
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lFor the first time, there are approved treatments 
for mild cognitive impairment and mild dementia 
associated with an Alzheimer biomarker. J

lPatients worsen despite treatment. L

lThe average difference in decline at 18 months is 
significant (e.g., 27% for lecanemab). J

lBut the average clinical difference at 18  months 

is probably not noticeable. L

photo : VW Henderson

photo: VW Henderson

Concluding thoughts
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lWe don’t yet know the long-term clinical 
outcomes.

l There may be meaningful long-term benefit, or

l There may be long-term harm, or

l There may not be much of a difference.

photo : VW Henderson

photo: VW Henderson

Concluding thoughts
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p h o t o :  V W  H e n d e r s o n

Alzheimer’s Disease Research Centers are congressionally 
designated NIH Centers of Excellence

27

Victor Henderson, MD, MS
Departments of Epidemiology & Population Health and of Neurology & Neurological Sciences
Stanford University
Director, Farrukh–Jamal Stanford Alzheimer’s Disease Research Center

p h o t o :  V W  H e n d e r s o n

New FDA-approved treatments for 
mild cognitive impairment and mild 
dementia due to Alzheimer’s disease

Sixth annual participant appreciation day, Nov. 6, 2023

P30 AG066515

28


