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Overview 

• Context: Recent clinical trial results have important 
implications subject selection in future trials 

• The need for enrichment/stratification strategies is 
increasingly apparent 

• Update on the maturity and value of hippocampal 
volume (HCV) as an enrichment biomarker 

• Looking to the future: combining biomarkers and 
incorporating disease models 
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Recent Scientific Data 

• Increasing evidence that amyloid-targeted treatment is effective in some 
people: 
- Early in disease,  
- Amyloid positive,  
- Rapidly progressing, 
- Sufficient dose. 
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Challenge is finding these people: 
• In clinical trials 
• Even more so in the clinic 

 



Emerging case for careful patient selection 
Bapineuzumab & Solanazumab Mild to Moderate Phase III Results 

6.5% of APOEɛ4 carriers and 
36.1% of noncarriers amyloid 
–ve on PET 
 

 
Aβ- subjects did not 
demonstrate the same rate of 
cognitive decline typically 
observed in AD dementia 
 
Should amyloid targeted 
therapies only be given to 
amyloid +ve subjects? 
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Emerging case for careful patient selection: 
Amyloid enrichment in Avagacestat trial 
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Amyoid enrichment can exclude slow 
progressors, but screen failure rate  very high 



Emerging case for careful patient selection 
Gantanerumab MCI post hoc analysis (SCarlet RoAD) 

• Prodromal AD study with amyloid biomarker terminated early due to futility 
analysis 

• Post hoc analysis stratifying patient groups into slow and fast progressors 
using CDR-SOB, FAQ and HCV as covariates. 
 
 
 

• In fast progressors, Roche detected a “concentration-dependent treatment 
effect on ADASCog and MMSE”. 
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http://www.alzforum.org/news/conference-coverage/aducanumab-solanezumab-
gantenerumab-data-lift-crenezumab-well 

Is an amyloid 
biomarker alone 
insufficient? 
 



Emerging case for careful patient selection 
Aducanumab Results and Solanezumab Delayed Start Analysis 

• Aducanumab phase Ib data 
- Evidence of efficacy with dose effect 

• Suggestion the placebo group more 
rapidly progressing than in other 
studies. 

• Solanezumab delayed start trial 
design analysis 
- Potential case for  disease modification 

from EXPEDTION EXT 
- modest therapeutic benefit. 
 

• Will amyloid +ve enrichment in 
EXPECTION 3 increase clinical effect? 
- Or are there lessons from SCarlet 

RoAD?  
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Where does hippocampal volume (HCV) fit in? 

• Low hippocampal volume is a biomarker of a neurodegenerative phenotype 
• Face validity and > 20 years of clinical data 
• It is later in the disease development than amyloid accumulation therefore 

provides “proximity marker” to clinical disease 
• Potential value either alone or with other biomarkers 
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Hippocampal atrophy in Alzheimer’s Disease 

AD = Alzheimer’s Disease.  MCI = Mild Cognitive Impairment. 
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Biomarker development adapted from the framework of Pepe et al. 2001 

Phase 1: Rationale 
for the use of BM 

Phase 3: Detection 
ability in early 

phase 

Phase 4: BM 
accuracy in real 
world patients 

Phase 5: Quantify 
the impact of BM-
based diagnosis on 
relevant outcomes 

PA Potential 
leads 

PA Identify 
discrimination 

accuracy AD/HC 

PA Assess true/false 
referral rate in BM-
diagnosed patients 

PA  Estimate impact 
on morbidity & 

disability 

SA1 Assay 
definition 

SA2 Practical 
feasibility 

SA1 Detect 
predictive features 

SA1 Cost/benefit 
quantification 

SA2 Ante mortem/ 
autopsy 

SA3 Covariates 
in HC 

SA4 Covariates 
in AD 

SA1  impact of 
covariates 

SA2  Compare 
markers 

SA3  Combine 
markers 

PA2 Criteria for 
positivity 

PA1 Assess capacity 
of earliest (MCI) 

detection 

SA2 Compliance 
in ≠ settings 

SA3 Compare ≠ 
protocols 

SA3 Estimate 
impact & costs 

SA4  Monitor false 
negatives 

SA4  Determine 
testing Interval 

 Phase 2: 
Discrimination 

ability of the BM 

Phase 1: Rationale 
for the use of BM 

 Phase 2: 
Discrimination 

ability of the BM 

Phase 3: Detection 
ability in early 

phase 

Slide courtesy of Marina Boccardi & Giovanni Frisoni 

Context of use 
(clinical trial 
enrichment – 
MCI) 



Biomarkers of neurodegeneration are embedded in the 
2011 NIA-AA research criteria for MCI due to AD 

Albert M et al. (2011) Alzheimers & Dementia 



A systematic survey of the published literature indicated strong evidence for 
low hippocampal volume as an enrichment biomarker in MCI 



De novo calculations confirmed literature findings and 
robustness to HCV measurement algorithm 

 

Hill DLG et al. (2014) Alzheimers & Dementia 10 421 



Analytic validation: test-retest reliability 



Hippocampal volume measurements are highly reliable 
(test-retest) 

 

Wolz R et al. (2014) Alzheimers & Dementia 10 430 



Operational considerations and practical implications 
for trials 



Cut-point defined with respect to normative reference range 



MCI subjects with smaller hippocampi progress more 
rapidly 

 

Enriched population (HV 
< 25% of normal) 
 
All MCI subjects 
 
Subjects excluded (HV 
>= 25% of normal) 

Slower progressing 
subjects are 
excluded  

Subjects with 
smaller HV at 
baseline progress 
more rapidly  



Prospective application of HCV biomarker 
 to clinical trial cohort 

• Re-use of (negative) clinical trial data remains a significant challenge for 
biomarker qualification 

• Access to raw data (MRI scans etc) is especially difficult to secure 
• CAMD is delighted to have access to the Novartis IndeXX study data 
• IndeXX had a very slow rate of conversion from MCI to AD in the placebo 

group, making it an especially interesting, if challenging, dataset for 
enrichment biomarkers 

• CAMD is proposing an analysis plan to the FDA for this dataset.  
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Combining Amyloid +ve & Hippocampal Volume 
ADNI MCI cohort 

Stepwise  
enrichment  
with HCV and  
Am+ 

 

21 

Austin et al. Combination of 
biomarkers for amyloid 
positivity and structural 
neurodegeneration for 
enrichment of amnestic MCI 
clinical trials 
CTAD 2014 
 



Combining HCV and Amyloid biomarkers  
Clinical trial data (Avagacestat) 
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BMS and Bioclinica 



Conclusions and next steps 

• Recent scientific data supports need for improved clinical trial enrichment 
methodology 

• While amyloid biomarkers (CSF, Amyloid PET) have clear benefit,  the HCV 
biomarker provides complementary information about progression 

• Literature review and prospective application to ADNI 1 and 2 cohorts 
demonstrates enrichment performance of HCV 

• Plan to apply HCV to assess enrichment performance on IndeXX study being 
submitted to FDA  

• Increasing data illustrating potential for HCV to be used in combination with 
other biomarkers (eg: Amyloid) and clinical data (eg: cognitive/function tests) 
to provide better enrichment performance 

• Computer modelling appear to lead to better enrichment performance 
compared to sequential application of biomarkers 

• CAMD is exploring opportunities for qualfication or combination biomarkers 
for AD 
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