
Conclusions
• The developed model reliably predicts longitudinal natural

progression of CDR-SB based on baseline CDR-SB and baseline
MMSE scores

• In Tauriel, observed progression in mean change from baseline in
the placebo group was in agreement with the AD model
projected progression

• Model predictions confirmed that patients in the Tauriel
semorinemab treatment arms progressed as expected based on
their natural progression, without a treatment effect in the model

• Alignment between the model predicted and observed progression
in the semorinemab treatment groups confirmed that there was
no significant semorinemab treatment effect in prodromal- to-
mild AD
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Introduction
Modeling longitudinal progression in AD
• Understanding the natural progression of Alzheimer’s disease

(AD) is essential to assessing the effi cacy of treatment in AD1

• AD progression models have been developed with longitudinal
data describing the trajectory of cognitive scores using
mixed-effect modeling approaches1,2

Tauriel clinical trial
• Semorinemab is a humanized anti-tau antibody targeting all

known isoforms of full-length tau
• The recent Tauriel (NCT03289143) Phase 2, randomized,

double-blind, placebo-controlled trial investigated the effi cacy
and safety of semorinemab in people with prodromal-to-mild AD3,4

— The study was designed with the help of an AD model
and clinical trial support5,6

• While semorinemab was well-tolerated, it did not slow clinical
progression on the primary outcome, change from baseline at
Week 73 in Clinical Dementia Rating Scale – Sum of Boxes (CDR-SB)4

Objective
• The objective of this modeling effort was to predict the natural

progression (in absence of treatment) of CDR-SB score in the
placebo and semorinemab treatment arms in Tauriel, to support
analysis and decision making following the study readout

Methods
Model building dataset
• An equation describing the change in CDR-SB over time was

fi tted to data from the placebo arms of four interventional trials7-10

and the Alzheimer’s Disease Neuroimaging Initiative (ADNI) study2

(Ntotal = 1044) (Figure 1)

Figure 1. Studies for model building and validation
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aLate MCI and AD patients who were amyloid positive were selected from ADNI
AD, Alzheimer’s disease; ADNI, Alzheimer’s Disease Neuroimaging Initiative; MCI, mild cognitive 
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Model development
• Change in CDR-SB score was described via a differential

equation11,12 to estimate disease onset time (DOT) for each patient 
(Figure 2A)
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• Individual change in CDR-SB was described by a global disease
progression rate (RATE) and an exponential growth rate (ALPHA, α)
(Figure 2B)

• Covariate analysis was conducted to identify factors that help
explain between subject variability

• An additive residual error model was implemented

Figure 2. Example curve of score progression (A) and equation 
to estimate DOT, rate, and α (B)
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Model evaluation
• The fi nal model with covariates was selected by careful

examination of goodness of fi t plots together with minimization
of the objective function

Results:
Model development
• The progression of CDR-SB score for the entire population was

captured (Figure 3) by including the following covariates:
— Baseline CDR-SB on DOT and RATE
— Baseline MMSE score on ALPHA

• Interindividual variability was implemented on DOT and ALPHA
• All parameters were well estimated

— DOT was estimated as 3.3 years before entering the trial (or
start of study for ADNI) (relative standard error [RSE] 1.5%)

— Global progression rate (RATE) was estimated at 0.305 (/y) [5%] 

Figure 3. Disease trajectory and individual predictions for 100 
randomly selected patients from the model building dataset
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Model evaluation
• Internal validation with a visual predictive check (VPC) confi rmed

that the model performs adequately in capturing the observed
data from each trial used in model building (Figure 4)

Figure 4. Example of VPC internal validation of the model 
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• External validation via VPC of the CREAD and CREAD2 studies13

confi rmed that the model performs adequately in predicting
the observed data from trials not used in model building
(Figure 5)

Figure 5. First VPC external validation of the model in CREAD 
and CREAD2
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Model application in Tauriel
• A second external validation of the model was conducted using

data from the placebo arm of the Tauriel study (Figure 6)

Figure 6. Second VPC external validation of the model in Tauriel
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Model prediction for Tauriel
• The validated model with covariates predicted natural progression

of CDR-SB score (without treatment effect) in placebo and
semorinemab treatment arms in Tauriel (Table 1, Figure 7)

Table 1. Mean change from baseline at Week 73 in CDR-SB 
in Tauriel 

Group Model Prediction,
mean CFB (95% PI)

Observed, 
mean CFB (95% CI)

Placebo 2.21 (1.8–2.7) 1.97 (1.55–2.38)

Pooled 
semorinemab 2.17 (1.9–2.5) 2.10 (1.79–2.43)

Mean computed from 1000 simulations
CDR-SB, Clinical Dementia Rating Scale – Sum of Boxes; CFB, change from baseline. 

Figure 7. Model and observed CDR-SB progression of patients 
in Tauriel

Treatment: 4500 mg Treatment: 8100 mg

Placebo Treatment: 1500 mg

BSL W25 W49 W73 BSL W25 W49 W73

0

1

2

0

1

2

Visit

m
ea

n 
ch

an
ge

 in
 C

D
R

-S
B 

fro
m

 b
as

el
in

e

Model predicted mean change from baseline (95% PI)

Observed mean change from baseline (95% CI)

BSL, baseline; CDR-SB, Clinical Dementia Rating Scale – Sum of Boxes; CI, confi dence interval; PI, 
prediction interval; W, week.

• Individual parameter predictions for Tauriel were similar between
treatment arms (Table 2)

Table 2. Distribution of individual parameter values from Tauriel 

Group DOT (range), 
years

RATE (range), 
per year α (range)

Placebo 4.34 (6.52, 2.03) 0.33 (0.24, 0.43) 0.06 (0.03, 0.12)

Semorinemab 1500 mg 4.37 (6.12, 0.72) 0.33 (0.20, 0.40) 0.06 (0.03, 0.12)

Semorinemab 4500 mg 4.26 (5.89, 0.42) 0.33 (0.20, 0.41) 0.06 (0.02, 0.14)

Semorinemab 8100 mg 4.34 (6.13, 1.36) 0.33 (0.22, 0.43) 0.05 (0.02, 0.12)

α, exponential growth rate; CDR-SB, Clinical Dementia Rating Scale – Sum of Boxes; DOT, disease 
onset time; RATE, population disease progression rate.




