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Disease Modification in AD

18 months

Q: Why distinguish between symptomatic and disease-modifying (DM) AD treatments ?
A: Because DM treatment benefit should increase over time
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Standard Clinical Measures 
ADAS-Cog, CDR -SB

Disease Progression Markers
csf, vMRI, sensitive cognitive measures
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Evaluation early in disease
Signal Strength: Progression Marker > Clinical Expression 

Clinical Expression vs. Disease Progression





Randomized Start/Withdrawal

• 2 sequential treatment segments
• Variation on crossover design

Randomized Start (RS) Randomized Withdrawal (RW)

Leber, Alzheimer Disease and Associated Disorders (1997)



RS/RW: Issues
• Treatment effects likely differ across severity stages 

of AD
– 2 period dichotomy accentuates impact of treatment by 

time interactions
• Optimal duration of the withdrawal /staggered start 

segment is unknown
– 3 months ? 6 months ?
– PK/PD/clinical relationships

• Negative impact of dropouts is amplified 
• Non-linear change in clinical outcomes
• Result→ RS/RW infrequently used in long AD trials



Biomarkers
• Leading candidates: vMRI, CSF Aβ, CSF tau, PET 

and ratios/combinations 
• For a particular compound, can be used now to 

justify dose selection in “Learn” phase of 
development

• For a particular compound, can be used now in 
“Confirm” trials as supportive data if treatment 
benefit demonstrated on primary clinical outcomes

• To achieve surrogate status, will likely need 
replication across multiple compounds and trials



EMEA Guidance 2008
• “Lack of agreement on the appropriate methodology to 

demonstrate slowing or arrest of the dementing process”
• “Ideally, proof of a disease-modifying effect would require 

demonstration of clinically relevant changes in key 
symptoms of the dementia syndrome and in addition 
supportive evidence for a change in the underlying disease 
process based on biological markers”

• Qualification and validation of proposed biomarkers not 
addressed

• 2-step approach to disease modification claim
– Step 1: “delay of disability” based solely on clinical outcomes
– Step 2: “full claim for disease modification” if convincing biomarker 

package also supports the clinical outcomes



Apolipoprotein E (ε2, ε3, ε4)

• APOE is a 299 aa polymorphic protein w/ diverse 
roles in neurobiology

• APOE stimulates the degradation of brain Aβ *
– isoform-dependent activity → ε4 being least effective

• Greater Aβ burden among patients with ε4
– Including greater vascular Aβ deposition

• APOEε4 carrier status confers ↑ risk of developing 
AD

• APOE ε4 status may alter course of disease 
progression

• ~ 60 % of AD trial participants are APOE ε4 carriers
• APOE genotype may modify treatment response

* Jiang et al, Neuron 2008



Missing Data
• Missing data severely undermines ability to demonstrate 

disease modification in long AD trials
• Missing not at random (MNAR) ?

– AE profile of drug, patient factors, etc.
• Preventing missing data is better than using statistical 

methods at study completion
• Operational aspects of study conduct: 

– Detailed manual for scoring clinical outcomes
– Intensive training of study personnel
– Frequent monitoring of missing data at the site level
– Strategies to enhance subject retention
– Ongoing sponsor/site communication to explain “lessons learned”
– Early termination visits



Vellas et al, Lancet Neurol 2007



Conclusions
• Approach to AD DM trials in 2008

– Placebo-controlled, parallel – group design
– Power sample size conservatively
– Consider APOE genotype stratification
– Minimum 18-month treatment duration
– Primary outcomes: cognition + function or global
– Consider a biomarker as key secondary outcome if “Learn”

phase data are convincing and biologically plausible
– If decline on clinical outcomes is linear, compare treatment 

effect on slope of decline
– Need robust methods to deal with missing data


