
Introduction
• Population Alzheimer’s disease (AD) progression models have been developed using the 

Alzheimer's Disease Assessment Scale — cognitive subscale (ADAS-cog) scores to describe the 

dementia stage of the disease [1-2]. However, those models cannot be used in the context of 
drug development projects focusing on earlier stages of the disease such as with prodromal or 

mild cognitive impairment (MCI) patients, and for which endpoint is assessed by CDR-SOB 
scores. 

Objectives

• To support the development of an AD progression model based on CDR-SOB scores and to

demonstrate, by simulation, the usefulness of such a model for clinical trial optimisation.
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Results 

Criteria selection

Treatment effect implementation

Power to detect a treatment effect

Conclusion
• AD model allows a good understanding and quantification of the CDR-SOB time course taking 

into account the impact of inclusion criteria/disease severity on treatment effect and required 

trial length.
• Great support to clinical trial planification by determining how and when enough effect size 

should be achieved for differentiation. 
• Can also support the estimation of the real drug effect by longitudinal analysis integrating the 

natural disease history once data collected at the end of the trial.
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SCRIT1 SCRIT2 SCRIT3

Selection criteria
MCI patients as defined by 

ADNI

MCI patients as defined by ADNI

AND

CDR-SOB at study entry ≥1.5

MCI patients as defined by ADNI

AND

CDR-SOB at study entry ≥1.5

AND

Estimated hippocampal volume

atrophy (RHPNM) < 0.9

AND

FAQ at study entry ≥ 3

Percentage of MCI 

patients in the ADNI 

database

100% 60% 24%

Table 1. Description of the 3 different selection c riteria 

SCRIT1

Figure 1. Median and 80% prediction interval of the  CDR_SOB time 
course according to the criteria selection for pati ent recruitment

SCRIT1, µ1=0.3 SCRIT3, µ1=0.3 SCRIT3, µ1=0.5SCRIT1, µ1=0.5

SCRIT1, µ2=0.7 SCRIT3, µ2=0.7

Figure 2. Median and 80% prediction interval of the  absolute change from baseline CDR_SOB time course 
according to the criteria selection and the treatme nt effect. Blue curves corresponds to a placebo gro up whereas 
green curves correspond to a treatment group.  

SCRIT2 SCRIT3SCRIT1

Power (%)

Timepoint (y) SCRIT1 SCRIT2 SCRIT3

µ1=0.3

1.5 0 0 0.2

2 0 0.2 4.2

2.5 0.3 5.5 33.2

3 3.7 25.1 71.5

3.5 14 51.8 94

4 32.8 73.9 98.6

µ1=0.5

1.5 0 0.3 9.4

2 1.3 19.0 71.7

2.5 18.8 70.7 98.5

3 60.8 94.3 100

3.5 88.6 99.3 100

4 97.4 99.9 100

Table 2. Power to detect a treatment effect according to
selection criteria and treatment effect

Figure 3. Histograms of the medians in the treatment group
computed on the 1000 replicates per time points (blue). Over lay
with 5 th , 50th and 95 th percentiles of the medians in the placebo
group (green lines) – Case SCRIT2, µ 1=0.3

• Simulation based on AD model is of great

support to better determine the best timepoint

to target according to the expected drug effect

and the selection criteria

• For example, as illustrated on Figure 2, a low

effect size at 2 years is expected in case of

SCRIT1 whatever the drug effect; those graphs

indicate that it would be worthwhile to either

increase the length of the trial duration or to

target stricter inclusion criteria.

• The distributions of the 1000 estimated medians for SCRIT2 with µ1=0.3 are represented on Figure

3 per time points, with some strong overlay between placebo and treatment group up to 3.5 years.

This correlates with the estimated powers close or lower than 50% during that period (Table 2).

• Strong impact of the selection criteria on power to detect a treatment effect with impressive

increase between SCRIT1 and SCRIT3. But again, needs to be balanced with the difficulty to recruit

such population.

• Balance between the number of subjects and trial length not shown but plays also a major role to

achieve a given power.

• Clear impact of the selection criteria

on the time course of the CDR-SOB 

score

• Faster progressing patient population 

with less variability selected as the 

constraints become stricter

⇒ Need to be balanced in practice with

the higher screening number of 

patients to be performed to target a 

given number of patients in that

specific population


