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Key Biomarker Secondary Endpoints: 

CSF p-tau, BBSI
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Change in CSF Phospho-tau by Treatment Group at Week 71

APOE ε4 Carriers (CSF analysis population)

CSF P-tau

181P
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Change in CSF phospho-tau by Treatment Group at Week 71 

APOE ε4 Non-Carriers (CSF analysis population)
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*Pre-specified primary analyses of pooled bapineuzumab doses was not significant, p=0.106
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Pooled 302/301: Change in CSF phospho-tau by Treatment 

Group at Week 71 (CSF analysis population)
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Change in CSF Total-tau and Ab at Week 71

• Total-tau

• Treatment related reductions consistent with changes in p-tau 

only observed in non-carriers only at 1.0 mg/kg dose (p<0.05)

• No treatment related differences seen in carriers or pooled 

studies

• Ab

• No treatment differences observed in levels of Abx-40 or Abx-42 

in either study
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Volumetric MRI

Analyses all based upon registered 

T1-weighted scans
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Baseline
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Week 19
BBSI = 9.0ml 

VBSI = 2.6ml 

LHBSI = 0.021ml 

RHBSI = 0.058ml 
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Week 45
BBSI = 15.7ml 

VBSI = 4.9ml 

LHBSI = 0.048ml 

RHBSI = 0.120ml 
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Week 71
BBSI = 23.9ml 

VBSI = 7.3ml 

LHBSI = 0.113ml 

RHBSI = 0.177ml 
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Baseline
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Week 71
BBSI = 23.9ml 

VBSI = 7.3ml 

LHBSI = 0.113ml 

RHBSI = 0.177ml 
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Rate of Change in MRI Brain Volume (BBSI) by Treatment Group 

at Week 71 (vMRI analysis population)

52

BBSI: 

Brain Boundary 

Shift Integral

0

4

8

12

16

20

24

Mean (+/-SE)

Annualized

Rate of Change 

from Baseline 

to Week 71

(mL/year)

Decreasing 

Rate of

Change

Placebo

(n=238)

Bap

0.5 mg/kg

(n=352)

p=0.128

APOE e4 Carriers

0

4

8

12

16

20

24

Placebo

(n=244)

Bap

0.5 mg/kg

(n=169)

Bap

1.0 mg/kg

(n=146)

p=0.725
p=0.132

Non-Carriers



16

Pooled 302/301:  Rate of Change in MRI Brain Volume (BBSI) 

by Treatment Group at Week 71 (vMRI analysis population)

p=0.323 p=0.034
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Rate of Change in Hippocampal Volume at Week 71

• Left Hippocampal Volume

• Increased rate of hippocampal volume loss compared to placebo 

observed only in non-carrier study and only at 1.0 mg/kg dose 

– Rate: 0.111 mL/yr +/- 0.006 vs 0.092 mL/yr +/- 0.005; p<0.05

• Right Hippocampal Volume

• No treatment differences observed in either study
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Rate of Change in MRI Ventricular Volume (VBSI) 

by Treatment Group at Week 71 

(vMRI analysis population)
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Rate of Change in MRI Ventricular Volume (VBSI) 

by Treatment Group at Week 71 

(vMRI analysis population)
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Pooled 302/301:  Rate of Change in MRI Ventricular Volume (VBSI) 

by Treatment Group at Week 71 (vMRI analysis population)
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Biomarker Summary

• Reduced accumulation in amyloid burden on PiB PET relative 

to placebo observed in carrier and pooled studies

• Reduced CSF p-tau relative to placebo observed in carrier, 

non-carrier and pooled studies

• Increased rate of brain volume loss relative to placebo 

observed only in pooled studies

• Increased rate of left hippocampal volume loss relative to 

placebo observed only in non-carrier study

• Increased rate of ventricular expansion relative to placebo 

observed in carrier, non-carrier studies and pooled analyses
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Interpreting Volumetric MRI

• Increased whole brain volumetric loss 

• Small effect – observed only in pooled studies

• Increased ventricular enlargement and 

hippocampal loss

• Concordant with whole brain loss

• Previously reported in AN-1792

• Unknown mechanism

• Increased neurodegeneration?

• Amyloid removal?

• Reduction in amyloid-associated inflammation?

• Changes in CSF absorption or other fluid shifts?
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Dissociation between biomarker activity 

and primary clinical outcomes

• No significant evidence of clinical effects in mild or 

moderate AD dementia based on pre-specified MMSE 

cut points

• Differences in amyloid burden on PET amyloid imaging 

indicative of target engagement 

• Reduction in CSF p-tau consistent with effects on 

downstream neurodegeneration

• Ventricular volume increase and brain volume loss in 

treatment group suggests biological effects
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Questions

• Wrong target?
• Compelling genetic data supporting role of amyloid

• Unclear which part of the amyloid cascade to target

• Evidence of anti-amyloid treatment effects on a downstream 

marker of neurodegeneration (CSF p-tau)

• Too little? 
• Higher doses limited by ARIA-E

• Though significant differences were seen on PiB-PET, was 

amyloid lowering insufficient to alter clinical course?

• Too late?
• AD stage may be too far advanced to demonstrate clinical benefit

• Anti-amyloid therapies may be more efficacious at earlier stages
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Future Directions

• Analyses to fully elucidate the findings

• Amyloid-positive patients only (PET and CSF substudies)

• Secondary clinical endpoints in mild subgroup 

• Time course of volumetric MRI changes 

• Drug concentrations (AUC) relationship with clinical and 

biomarker outcomes

• Relationship of ARIA to clinical and biomarker outcomes

• Very disappointing for patients and families

• These data may inform future anti-amyloid 

therapeutic trials at earlier stages of AD
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