
Background
Down Syndrome-Associated Alzheimer’s Disease (DS-AD)
•	 People with DS have a near-complete risk of developing symptomatic AD in late adulthood (>50 years); AD has 

become the leading cause of death in adults with DS.1,2

•	 DS-AD follows the same biomarker cascade as sporadic AD but is clinically distinct with earlier onset and more 
rapid progression.2–4

Rationale for Mivelsiran in DS-AD
DS-AD is Caused by Overexpression of APP Due  
to Trisomy 21
•	 People with DS have an additional copy of 

chromosome 21, the locus of the APP gene; this 
results in overexpression of APP and increases the 
production of amyloid-beta (Aβ) peptides implicated 
in AD pathogenesis.5–7

•	 Two rare case studies of people with DS with partial 
trisomy 21, in whom the APP locus had not been 
triplicated, showed no dementia and no signs of AD 
neuropathology at their time of death in their 70s.8,9

Mivelsiran is an RNAi Therapeutic that Targets APP
•	 Mivelsiran contains a small interfering RNA (siRNA) that binds and cleaves APP mRNA, reducing APP 

expression and Aβ production to reduce downstream intracellular and extracellular drivers of AD progression 
(Figure 1).10,11

•	 APP reduction has been shown to reduce amyloid plaques, reduce glial fibrillary acidic protein and neurofilament 
light chain, and correct behavior in a five times familial AD (5xFAD) mouse model.12

•	 Preclinical studies in induced pluripotent stem cell (iPSC)-derived neurons of people with DS have shown that 
APP-lowering siRNA can lower β-C-terminal fragment (β-CTF), improve lysosomal activity, and increase cell 
viability (Figure 2).
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Takeaways
•	 Triplication of chromosome 21, the locus of the amyloid-beta precursor protein (APP) gene, and resulting overproduction of APP causes a near-complete risk of Alzheimer’s disease (AD) in people with Down syndrome (DS).
•	 APPlauDS will investigate the disease-modifying potential of APP reduction with the investigational RNA interference (RNAi) therapeutic mivelsiran in people with early-stage Down syndrome-associated Alzheimer’s disease (DS-AD), 

and evaluate whether mivelsiran can slow, halt, or reverse AD progression in people with DS who are not yet experiencing cognitive decline.
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Aβ immunohistochemistry (brown staining; 10× objective) in the superior 
temporal gyrus from a 72-year-old patient with partial trisomy 21 (left) and 
a 45-year-old patient with full trisomy 21 and AD dementia (right). Images 
courtesy of Elizabeth Head PhD and Lisi Flores-Aguilar PhD. 
Aβ, amyloid-beta; AD, Alzheimer’s disease.

Mivelsiran Phase 1: Rapid, Robust APP-Lowering with Encouraging Safety11

•	 The Phase 1 study investigated the safety and tolerability of single and multiple ascending doses of mivelsiran 
in patients with early-onset AD.

•	 Mivelsiran was generally well tolerated across dose levels with single and multiple doses, with no immune 
responses or evidence of drug-related amyloid-related imaging abnormalities observed.

•	 Marked reductions in cerebrospinal fluid soluble APPβ and Aβ peptides (Aβ42 and Aβ40) were observed with 
single and multiple doses of mivelsiran above 25 mg versus placebo.

Figure 1. Mivelsiran is an Investigational 
RNAi Therapeutic that Targets APP

Figure 2. APP siRNA in DS iPSC-derived Neurons Reduce 
Intracellular AD Pathology

Aβ, amyloid-beta; AD, Alzheimer’s disease; AICD, amyloid‑beta 
precursor protein intracellular domain; APP, amyloid-beta 
precursor protein; β-CTF, β-C-terminal fragment.

AG28801 cells (human iPSCs carrying trisomy 21) were differentiated into 
neurons and astrocytes and treated with control or APP-targeting siRNA. 
APP, β-CTF, and CTSD activity (marker of lysosomal activity) measured at 
30 days; cell viability measured at 56 days. * p<0.05; ** p<0.01; *** p<0.001. 
AD, Alzheimer’s disease; APP, amyloid-beta precursor protein; 
β-CTF, β-C‑terminal fragment; CTSD, cathepsin D; DS, Down syndrome; 
iPSC, induced pluripotent stem cell; siRNA, small interfering RNA.
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Objective
Evaluate the efficacy, safety, 
tolerability, PK, and PD of 
mivelsiran versus placebo in 
individuals with DS-AD

Key Inclusion Criteria
•	 Clinical diagnosis of DS associated 

with trisomy 21
•	 Aged 40–55 years, inclusive
•	 Positive amyloid PET scan

•	 Cognitively stable with no MCI or dementia
•	 No prior or ongoing treatment with 

anti‑amyloid antibodies
•	 Individuals with mild or moderate ID

Outcome Measures

Primary 
Endpoint Amyloid PET (CL) Secondary 

Endpoints

•	 CSF sAPPα and sAPPβ
•	 CSF Aβ42
•	 Plasma p-tau217
•	 mCRT

Safety Frequency of AEs

APPlauDS Has Been Designed to Maximize Accessibility for People With DS
APPlauDS design was informed by 
DS community engagement with 
accommodations made to ensure 
accessibility including:
•	 assessments designed for people 

with DS
•	 study schedule with minimal 

assessment frequency, high visit 
flexibility, and an extended 90-day 
screening window

•	 trial materials developed in 
collaboration with the DS community

•	 large site footprint across USA 
and Europe.

Randomization of the main cohort will be stratified by amyloid PET at BL (high and low CL values). All endpoints are measured as change from BL to Month 24, with the 
exception of safety endpoints, which are measured through Month 36. The primary endpoint will include all participants who received the selected dose of mivelsiran or 
placebo in the pooled PK/PD and main cohorts. 
Aβ42, amyloid-beta peptide-42; AE, adverse event; BL, baseline; CL, centiloid; CSF, cerebrospinal fluid; DB, double-blind; DS, Down syndrome; 
DS‑AD, Down syndrome-associated Alzheimer’s disease; ID, intellectual disability; M, month; MCI, mild cognitive impairment; mCRT, modified Cued Recall Test; 
OLE, open-label extension; PD, pharmacodynamics; PET, positron emission tomography; PK, pharmacokinetics; p-tau217, phosphorylated tau protein at threonine 217; 
Q6M, every 6 months; R, randomized; sAPP, soluble amyloid-beta precursor protein.

Mivelsiran selected dose Q6M

Mivelsiran selected dose Q6M Mivelsiran high dose Q6M (N=8)

Placebo (N=8)

Mivelsiran low dose Q6M (N=8)

OLE
Mivelsiran selected dose Q6M

R1
1:1:1

R2
1:1

DB 24M readout (N=50)
OLE 36M readout (N=58)

PK/PD 6M interim analysis for
final dose selection (n~15)

24M

PK/PD
Cohort

Main
Cohort

Placebo (N=17)

6M 12MMivelsiran selected dose Q6M (N=17) 
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Enrollment
•	 Enrollment will begin in 2026 across ~30 sites worldwide.
•	 Interested investigators and referring physicians may contact clinicaltrials@alnylam.com.

APPlauDS is a Phase 2, Global, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study
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Introducing the 
APPlauDS clinical study

 We are doing research on Alzheimer’s disease in 
people with Down syndrome. 

 Alzheimer’s disease causes changes in your brain. 
These changes can cause problems with memory 
and other thinking tasks. People with Down 
syndrome are at a high risk of getting  
Alzheimer’s disease. 

 We are testing an investigational medication, 
called mivelsiran. We want to see if it’s safe and if 
it can help change Alzheimer’s disease in people 
with Down syndrome.

Does it cost anything to be in 
this study?
If you are able to join, you will receive the following 
at no cost:

The study medication

 The tests and procedures you need during 
this study

 Travel, meals, and parking costs (if applicable) 
for attending study visits

What is mivelsiran?
Alzheimer’s disease is caused by a buildup 
of proteins in the brain, called plaques. 

We are testing the investigational 
medication, mivelsiran, to see if it can 
stop more plaques from forming. We 
also want to see if we can make plaques 
you already have smaller. This might 
help improve the memory and thinking 
problems caused by Alzheimer’s disease.

How long is the study?
You’ll be in the study for about 3 years.

 Remember that even if you join, you can stop 
being in the study any time you want to.

  Informed  
consent and assent

 Medical history

  General health 
checkup

 ECG 

  Blood and urine 
tests

 Pregnancy test*

 Questionnaires 

 Imaging scans

Screening Period (up to 3 months)

  Pregnancy test*

 ECG

  Lumbar puncture 
and study medicine 
delivery

  General health 
checkup

  Blood and 
urine tests

 Pregnancy test

 ECG

 Questionnaires 

  Lumbar puncture 
and study medicine 
delivery

  Blood and  
urine tests

  Pregnancy  
test*

 ECG

  General health checkup

  Blood and urine tests

  Pregnancy test*

  General health checkup

  Blood and  
urine tests

 Pregnancy test*

 ECG

 Questionnaires 

 Imaging scans

  Lumbar puncture  
and study medicine 
delivery

  General health  
checkup

  Blood and  
urine tests

  Pregnancy test*

  General health checkup

  Blood and  
urine tests

 Pregnancy test*

 ECG

 Questionnaires 

  Lumbar puncture  
and study medicine 
delivery

  General health 
checkup

  Blood and 
urine tests

  Pregnancy test*

 ECG

 Questionnaires

  General health 
checkup

  Blood and 
urine tests

 Questionnaires

Visit 1: Day 1 Visit 2: 
Month 6

Visit 4: Month 12 Visit 5: Month 15

Visit 9: Month 36

Visit 6: Month 18

Visit 8: Month 30

Visit 7: Month 24

Visit 3: Month 9
Date Time

:
Date Time

:

Date Time
:

Date Time
:

Date Time
:

Date Time
:

Date Time
:

Date Time
:

Date Time
:

  General health checkup

  Blood and  
urine tests

 Pregnancy test*

 ECG

 Questionnaires

 Imaging scans

  Lumbar puncture  
and study medicine 
delivery

ST
AR

T!

FINISH!
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 General health  
checkup

Questionnaires 

Imaging scans

Lumbar puncture and 
study medicine delivery

* Pregnancy tests will only be given to female participants who can have children.

Potential risks and benefits
Mivelsiran is an investigational medication. It may affect 
each person a little differently. Being in this study could 
make you feel better, keep you feeling the same, or even 
make you feel a little worse. We don’t know for sure what 
will happen. 

While taking mivelsiran, you may have side effects. Side 
effects are unexpected reactions that can happen when 
taking medicine. You may also have side effects from 
other tests and procedures in this study.

If you notice any changes in how you’re feeling – good 
or bad — it’s important to tell your Study Partner and the 
study team right away.

Reminders for 
Study Partners
Here are some things to keep in mind as 
you help your Study Participant.

 Keep a calendar for appointments and 
attend all visits.

 Track changes in behavior, mood, 
memory, or physical condition — these 
can be crucial for reporting side effects. 
You can use a notebook, an app, or the 
notes section of this guide.

 Provide accurate information about 
your Study Participant’s medical history, 
symptoms, and any new medications or 
treatments they have started.

 Help your Study Participant understand 
the process and prepare them for  
study visits.

 Be available for phone calls each month 
when there is no study visit.

 Maintain open, proactive communication 
with the study coordinator, nurses, 
and physicians.

 Ask questions if anything is unclear.


