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Les démences…. 

• Démence de type Alzheimer ** 

• Démence vasculaire 

• Démence fronto-temporale (Pick) 

• Démence à corps de Lewy (Parkinson) 

• Démence sous corticale (Huntington, PSP…) 

• Démence de type Creutzfeldt-Jakob 

• …. 

 



Incidence des principaux types de démences. 



Alzheimer’s disease…  

A clinical syndrome starting with memory 
impairment and leading to dementia 



 

   Memory, Dementia (Alzheimer) and drugs :       

 neurotransmitters involved (1970,1997 -) 

 



  Memory, Dementia   

                and the cholinergic system (1970-) 

 



 

The cholinergic hypothesis  

of memory disorders and  

Alzheimer disease (AD)  

(since early 1970s) 

 

 

• Severe loss of choline acetyl-tranferase (CAT) in AD  

• Reduced choline uptake, Ach levels and release in AD  

 

• Scopolamine-induced amnesia 

• Lesions of the (cholinergic) basal nucleus of Meynert 

• Reduction of Ach levels in transgenic APP mice models 

• Cholinomimetic drug trials/treatments 

 



 

 

- Acquisition is sensitive to muscarinic antagonists (and learning 

 after repeated- acquisition procedure) 

- Functional cholinergic neurotransmission is necessary for short 

 term memory, not (less) for long-term memory  

- Declarative memory (language) is affected by muscarinc 

 antagonists, not the procedural memory (action) 

 A higher level of acetylcholine during a learning task correlates 

 with more details of the experience being remembered 

 

 

 



Pharmacotherapy of dementia ;  

 
1996, Répertoire commenté des médicaments(B) / Vidal(F)  

 (B) Actébral®, Cerebroxine®, Cervoxan®, Complamin®, Cosaldon®, 

Cyclospasmol®, Duvadilan®, Encephabol®, Hydergine®, Lucidril®, 

Nootropil®, Nooxine®, Papavérine®, Pervincamine®, Stugeron® … 

  

 (F) Albatran®, Axonyl®, Capergyl®, Cervilane®, Cyclergyl®, Ergodose®, 

Iskedyl®, Lucidril®, Nootropyl®, Novodyl®, Oxovinca®, Sermion®, Stratene®, 

Sureptil®, Trivastal®, Validex®, Vasobral®, Vinca®… 

 

1997; registration of the first anticholinesterase drug : tacrine, cognex® 



Pharmacotherapy of dementia (1997, 2001-) 



Treatment of AD: effect of Aricept 

 
 
  

Duration of treatment   

Effect of Aricept 



Efficacy of cholinesterase inhibitors   

in Alzheimer disease 

Large cohort study (Fl. Pasquier, Lille) : 

 -control group : MMSE : loss of 3.5 points/year 

 -ACE-inhibitors : MMSE : loss of 2 points/year 

 

Long term survey, donepezil (S. Rogers, UK) 

 stable 24 to 38 weeks, MMSE results : 

 -0.81 (year1), -2.39(year2), -1.96(year3) 

   

 Number needed to treat (NNT) : 9  (11)   





Donepezil, rivastigmine, galantamine to treat Alzheimer’s disease: 

 EU registration: 1998-2000 

NICE 2001: « recommends the use of these drugs for all patients ..» 

NICE 2005:  « these drugs should no longer be prescribed on the NHS.. » 

  inconclusive results, high cost 

NICE 2006: « is recommending that these drugs should be recommended  

  as options for the treatment… moderate severity… » 

  additionnal data (amended 2007): 

NICE 2009: « long term effectiveness is limited and largely inconclusive » 

NICE 2016  « recommended for moderate severity AD » 









95% AD clinical trials have failed  
over the past 20 years… 
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Recent approaches of Alzheimer disease 

treatment (disease modifying drugs) 

 
 

 

• Development of markers (biological markers, imaging…) 

 

• Possibility of treatment at an early stage of disease 



Pathophysiology of Alzheimer’s Disease  



Alzheimer’s disease…  

A brain pathology characterized by senile plaques 
(amyloid) and neurofibrillary tangles (tau) 

Tangle 

Plaque 



Histological Hallmarks of AD 
SENILE PLAQUES NEUROFIBRILLARY  TANGLES 

SENILE PLAQUES 

In 1907, in the first report, Alois Alzheimer described senile plaques (SP) and neurofibrillary tangles (NFT)  

SP are found in neocortex, hippocampus and in several subcortical areas 

NFT density correlates with disease duration and severity of dementia. 

ENKAM 
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Tau proteins : role in stability of microtubules and in axonal 

 transport (phosphorylation/dephosphorylation) 

Tau hyperphosphorylation  AD pathology 



Neurofibrillary 
Tangles 

Neurons have an internal support structure partly made up of 

microtubules. A protein called tau helps stabilize microtubules. In AD, 

tau changes, causing microtubules to collapse, and tau proteins clump 

together to form neurofibrillary tangles. 

AD and the Brain 

Slide 18 



Putative Amyloid Cascade.  

•This hypothesis of the 

amyloid cascade, which 

progresses from the 

generation of the beta-

amyloid peptide from the 

amyloid precursor protein, 

through multiple secondary 

steps, to cell death, forms 

the foundation for current 

and emerging options for 

the treatment of Alzheimer's 

disease. APP denotes 

amyloid precursor protein, 

and AB beta-amyloid. 

 



Risk Factors 

• Age, Female sex 

• Most potent risk factor - presence of the 
apolipoprotein e4 (APOE e4) allele. 

– Lifetime risk of AD for an individual  

• without the e4 allele is approximately 9%  

• carrying at least 1 e4 allele is 29%  

e4 genotype is not sufficiently specific or 
sensitive for the diagnosis of AD to allow its 
use as a diagnostic test  



Probability of Dementia Onset 
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CSF Tau and Amyloid-b42 levels 
 

CSF markers in Alzheimer disease : 

  

- decrease of amyloid levels  

 (concentration in senile plaques, 

 low excretion rate in CSF) 

- increase of Tau and Phospo-Tau levels   



Immunotherapy for Alzheimer 

disease shows promise 



The amyloid hypothesis… 

Familial AD is caused by amyloid mutations  

but is amyloid the cause of sporadic AD ? 



Transgenic mice (amyloid mutation) 
 

 unsuccessful in patients with     

 sporadic AD dementia 
 

Placebo 

Drug 

1 year 

Chen et al. Nature. 1999 Jul;400:173-7 

Anti-amyloid drugs… 



Clinical Trial AN-1792 in 2002 :  

Ab42-immunization in Alzheimer’s disease 

(clinical studies have been interrupted) 

- Vaccination led to anti-Ab antibodies and reduction of amyloid 
plaques and parenchymal Ab load 

 

- No reduction of the tangles 

- No improvement of clinical state in vaccinated patients * 

- No improvement nor stabilization on MRI (progression of 
hippocampal atrophy) * 

 

- Meningo-encephalitis in 6% of patients (2/3 reversible) 

- Increase of cerebral amyloid angiopathy (redistribution) 

- Cortical hemorrhages and hemosiderin deposits 

 

  

  

 



Years 

Cognition 

“Normal” Aging 

          MCI 

   

   

The continuum of Alzheimer’s disease 

} 

Preclinical 

Dementia 

NIA-AA Preclinical Workgroup 

    Sperling R et al 2011 

Does pathology precede 

symptom onset ? 



0 

10 

20 

30 

40 

50 

60 

30 40 50 60 70 80 90 100 

P
re

v
al

en
ce

 (
%

) 

Age (years) 

Preclinical Alzheimer’s Disease 

~15 years 

Prevalence 

of Ab+ PET 

in CN 

Prevalence 

of AD 

Dementia 
(Tobias, 2008) 

Prevalence of plaques 

in clinically normal 

(Davies, 1988, n=110) 

(Braak, 1996, n=551) 

(Sugihara, 1995, n=123) 

+ 

 Adapted from Rowe C et al Neurobiology of Aging 2010  Australian Imaging Biomarkers and Lifestyle Study (AIBL) 
Slide courtesy of 

Victor Villemagne 





Amyloid Imaging 
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Brain amyloidosis measured using PET  

predicts cognitive decline 

Amyloid (-), 65% 
 

Amyloid (+), 35% 

N=643 N=574 

Hanseeuw et al., 

Submitted to  

Lancet Neurology 

Data from the Harvard Aging Brain Study (HABS) : 276 CN + 51 MCI and the 

Alzheimer Disease Neuroimaging Initiative (ADNI): 367 CN + 523 MCI 

Amyloid (-), 40% 
 

Amyloid (+), 60% 



• Mutations disturbing amyloid metabolism are 
responsible for genetic Alzheimer’s disease 

• Brain amyloidosis is also frequently observed in 
older adults with normal cognition 

• Brain amyloidosis is an important risk factor for 
subsequent cognitive decline 

• Anti-amyloid drugs are currently used in 
preventive therapies to further test the  
“amyloid hypothesis” 

• Evaluating amyloid expansion outside the 
neocortex can help better predict who will suffer 
from cognitive decline in the next few years 
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Sperling, Mormino, Johnson  Neuron  2014 



• All adults have tau pathology to some extent, 

but a few high-Aβ elders have increased tau 

• Tau pathology correlates better with present 

and future cognitive performances than Aβ 

• Cognitive changes seem to correlate tightly 

with the rates of tau accumulation  

• Future clinical trials should target tau 

accumulation and/or the interaction between 

amyloid and tau  



Testing the Right Target and the Right Drug  

at the Right Stage of Alzheimer’s Disease 

Sperling RA, Jack CR, Aisen P Sci Transl Med 2011 





Adacanumab trial in AD (sept. 2016)  













Les anticorps monoclonaux (immunothérapie) ;  l’ espoir 

dans le traitement des maladies neurodégénératives ? 

 - maladie d’Alzheimer (anti-amyloide) 

 - maladie d’Alzheimer et tau-pathies (anti-tau) 

 - démence à corps de Lewy, Parkinson (antisynucléine) 

 - ALS, subcortical dementia (MSA, SNP, …) 



Against amyloid… 



Against Tau… 



Against alpha-synuclein… 



Against Nogo-A… 



Particular aspects of AD drug treatment 

 - elderly patients  (and more than in clinical studies) 

 - patients with high comorbidities 

 - combined therapies needed (various targets) 

 - high cost of immunotherapy,  

 - ethical problems 

  preclinical diagnosis, 

  patient selection for treatment, 

  side effects in asymptomatic patients,                                  

  distributive justice (socially just allocation, cost of other diseases) 

    



The age gap between patients in clinical  

studies and in the general population : 

the example in dementia research  

     The Lancet Neurology, 3, 627, 2004 

 

Clinical studies in dementia (n: 6.953 ; publications 2000-2003): 

mean age : 74.5 years 

Age distribution of patients with dementia from the general 
population (n: 180.961): 

mean age : 83 years 



 

Patients below age 70 y. are over-
represented in research on dementia  

 

Patients > 80 y.o., who represent 75% of 
the demented subjects in the general 

population are largely under-represented 

Dementia research is systematically biased towards patients  

who are young relative to many who have dementia.  



Maladie d’Alzheimer, Conclusion 

Lésions 

Lésions protéiques 

Perte neuronale 

Plainte mnésique   MCI Démence 
Clinique 

Décès MA pré-symptomatique … MA prédémentielle … Démence de type MA … 

Aβ LCR ………………………………………………… 

 … TEP avec traceur amyloïde………………………. 

 

          … + protéine tau LCR…………………………. 

 

                          … TEP glucose / SPECT …………. 

 

                                   … Atrophie hippocampique … 

Marqueurs 



Maladie d’Alzheimer 

       Conclusion 

Diagnostic « actuel »  de MA 

Traitements 

symptomatiques 

Lésions 

Lésions protéiques 

Perte neuronale 

Diagnostic de MA 

pré-démentielle 

Traitements 

étio-pathogéniques 

Plainte mnésique   MCI Démence 
Clinique 

Décès MA pré-symptomatique … MA prédémentielle … Démence de type MA … 

Albert et al., Mc Kahn et al., Alzheimer’s and Dementia, 2011 



Opportunités diagnostiques & Evolution de la maladie 

 

 

 




