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The innovation challenge and beyond 

Average peak-year sales of innovative products are forecasted to continue to 

decline, from around $900 million for products launched in 2012 to around 

$600 million for products launched in 2015.  



1507 studies found for Alzheimer Worldwide 



The centralized procedure (1995) 

Regulation (EC) No 726/2004 
Marketing authorisation that is valid throughout the EU.  
 
It is compulsory for medicinal products: 
 
•using biotechnological processes,  
•for orphan medicinal products  
•treatment of AIDS, cancer, neurodegenerative disorder or 
diabetes.  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2004:136:0001:0033:en:PDF


 
 
 

Scientific Advisory 
Groups (SAGs) 
- HIV/Viral Diseases 
- Anti-Infectives (not HIV) 
- Cardiovascular 
- Central Nervous System 
- Diabetes & Endocrinology 
- Diagnostics 
- Oncology 
 

CHMP Working Parties 

Biological WP 

Safety WP 

Blood Products WP 

Quality WP 

Efficacy WP 

Pharmacovigilance WP 

Scientific Advice WP 

Gene Therapy WP- Cell 
based therapy WP 

Vaccine WP 

(Pre-)clinical WP on comparability 

Paediatric WP 

Pharmacogenetics WP 



The strategic role of AIFA in the regulatory field of 
Dementia  

In the last 2 years AIFA coordinated almost 90% of all EMA 
requests for scientific advice from Companies: 
 
• 5 Qualification OPINION of novel methodologies 
• 3 Qualification ADVICE procedures 
• 17 Scientific Advice procedures 
• 1 parallel Scientific Advice/HTA procedure 
 

Since 2012 AIFA is National Competent Authority for clinical 
trials evaluation: 
4 phase II/III CTs were approved out of 12 running in EU 



•Autosomal dominant AD, 
presence of APP, PS1, PS2 
mutations in absence of 
symptoms (5%) 

• Preclinical AD: no 
symptoms, emerging 
biomarker evidence of AD 
pathology (95%) 

 

New conceptual framework for AD 

•Mild cognitive impairment 
(MCI)  

• Amnestic MCI (aMCI) -  
episodic memory deficits 

• Prodromal AD - aMCI 
combined with biomarker 
evidence of AD pathology 
(also termed MCI due to 
AD 

• AD diagnosis 

based on clinical 

symptoms; 

cognitive deficits & 

dementia of the 

AD type 

Cognitive, Functional & Behavioral deficits 

 

      Mild        Moderate      Severe  
  

Emerging                     

memory complaints    
Pre-Symptomatic 
No apparent symptoms 

Pre-Dementia Dementia Pre-Clinical 

Cognitive Impairment 

 

 aMCI / Prodromal AD        
     Emerging functional impairment 



Need for a harmonization of the criteria to define 
the prodromal/MCI population 

 IGW (EU) NIA-AA (US) DSM5 (APA) 

Objective memory 
impairment 

Objective or subjective 
memory impairment 

Subjective and objective 
cognitive decline 

No functional 
impairment not even in 
iADL 

Accept minor problems 

in performing iADL 

No functional 
impairment but 
increased compensatory 
strategies 

Positive biomarker 
(amyloid PET of CSF 
Aβ1-42 and Tau) 

Positive biomarker 
supportive but not 
mandatory 

No need for biomarker  



AD Biomarkers 

Biomarkers are variables 

(physiological, biochemical, 

anatomical) that can be 

measured in vivo and that 

indicate specific features of 

disease-related pathological 

changes. 

Illustration of biomarker staging of Alzheimer’s disease Three elderly 
individuals are placed in order from left to right by use of our proposed biomarker 
staging scheme. (A) A cognitively normal individual with no evidence of Aβ on PET 
amyloid imaging with PiB and no evidence of atrophy on MRI. (B) A cognitively 
normal individual who has no evidence of neurodegenerative atrophy on MRI, but has 
significant Aβ deposition on PET amyloid imaging. (B) An individual who has dementia 
and a clinical diagnosis of Alzheimer’s disease, a positive PET amyloid imaging study, 
and neurodegenerative atrophy on MRI. Aβ=β-amyloid. PiB=Pittsburgh compound B. 

Lancet Neurol. Jan 2010; 9(1): 119. Clifford R J et al  



Model of dynamic biomarkers of the AD 
associated pathological changes (after Jack et al. 2013) 



Diagnosis: from a clinical to a biological entity 

 AD is a continuum with pathological processes beginning years 

before the onset of symptoms and a spectrum of phenomenology  

 

• AD can be diagnosed in vivo with different degrees of certainty 

depending on the disease stage. When shall we start treatment? 

• Criteria to diagnose prodromal stages (Prodromal AD or MCI due 

to AD or Minor Neurocognitive Impairment) are not harmonized. 

Do IWG, NIA-AA, DSM5 criteria select different study populations?  

• Preclinical (sporadic) AD diagnosis only relies on the presence of 

biomarkers which are not validated for this purpose. Do these 

patients exist? 

 

 

? 



Regulatory validation of role of biomarkers 

• Target engagement 

• Proof of mechanism 

• Proof of concept 

• Enrichment 

• Diagnosis (supportive or mandatory) 

• Outcome (supportive) 

• Outcome (disease modification) 



•Autosomal dominant AD, 

DIAN, DIAN-2 Study,  

•Preclinical AD: A4 Study 

 

Treatments for the AD continuum 

No currently approved 

drug. In development for 

disease modification: 

• Monoclonal antibodies 

• γ secretase inhibitors 

• BACE 1 inhibitors 

•Approved drugs: 

Donepezil, 

Rivastigmine, 

Galantamine 

Cognitive, Functional & Behavioral deficits 

 

      Mild        Moderate      Severe  
  

Emerging                     

memory complaints    
Pre-Symptomatic 
No apparent symptoms 

Pre-Dementia Dementia Pre-Clinical 

Cognitive Impairment 

 

 aMCI / Prodromal AD        
     Emerging functional impairment 

•Approved 

drugs: 

Memantine 
• In development for 

adjunctive therapy: 

• α7 nicotinic agonists, 5-

HT-6 antagonist 



                           Adapted: GP Morris et al. Acta Neuropathologica Communications 2014, 2:135 

Why do development programs fail? 



• Familiar and sporadic AD share 

common symptomatology but different 

age of onset 

• Familiar AD is hereditary and genetic 

mutations have been characterized 

• The two diseases may have a 

completely different etiopathogenesis  

• Many assumptions on the role of APP 

and amyloid proteins, derived by 

familiar form, need to be carefully 

considered in the contest of both 

diseases. 
 

Extrapolation of 
scientific 

hypotheses from 
familiar to 

sporadic AD may 
be wrong! 

(e.g. other neurologic 
disorders like ALS) 

Scientific hypotheses: familiar and sporadic AD 



• Agents directly targeting Aβ by active 

and passive immunization 

• Agents targeting inhibition or 

modulation of the γ-secretase APP 

cleaving enzyme 

• Agents targeting the APP β-secretase 

cleavage enzyme BACE1 

 

Scientific hypotheses:  
Drug development of disease modifying agents 

 

The supremacy 

of the amyloid 

hypothesis! 

                           Gary P Morris et al. Acta Neuropathologica Communications 2014, 2:135 



 

 

• Little evidence of APP overexpression in humans 
 

 
• Additional biological mechanisms responsible for AD onset 

(inflammation, insulin resistance) are not modelled 
 

• Behavioural experiments are often not run 
 

 

Preclinical models do not reflect human 

pathophysiology of AD 

 



Endpoints in Prodromal / MCI patients 
 
 

• In the domain of functional activities some patients may 

present subtle symptoms at baseline also at prodromal stages 

• Currently available instruments such as the ADAS-Cog have 

ceiling effects with MMSE scores around 24 

• The CDR-SB could be a suitable candidate, however the rate of 

CDR-SB increase in prodromal patients is estimated to be 0.59 

points per year (CI 95%:  0.53 to 0.44) (Monsell et al. 2012). 

This obliges to run long trials that recruit a large number of 

patients 

• New tools development requires years for prospective validation 

in relevant clinical populations 



Disease modification 
definition (2 steps) 

1) Improvement in the rate of decline 
(cognition and function) 

2) Evidence of biomarker change 

This definition relies on uncertain biological evidence. In other 

neurodegenerative disorders biological defects translate into heterogeneous 

clinical manifestation 

How should biomarker data be interpreted?  

Clinical meaningful benefit is the ultimate goal of dementia therapy. If a clinical 

improvement is shown that changes or delays the course of the disease, a 

more comprehensive label such as delay in cognitive decline or disability could 

be granted 



Alzheimer's Disease: challenging the progression 



•Common agreement as to what data can be extrapolated from current 

studies in familiar early onset AD is needed 

• Longitudinal clinical validation of diagnostic criteria for prodromal AD 

•Harmonization of endpoints for earlier stages 

•Harmonization of basic requirements for clinical trials (type of analysis 

and length) 

•Alternative labels such as delay in disability for effective products in 

absence of biomarker data 

So @ regulatory level discussion is still open 



•Multi-stakeholder task 

 

•Industry should share placebo data 

 

•Private-public consortium (e.g. ADNI) 

 

•Regulatory-academia dialogue 

 

In Conclusion Challenges Ahead! 

Are We Ready? 




