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Panza et al. Aging Clin Exp Res 2009;21:386-406
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Conoscere la patogenesi molecolare
• La comprensione dei meccanismi molecolari di 

patogenesi e’ strumentale per comprendere le basi 

molecolari della terapia

Placche senili: Ab

Grovigli neurofibrillari: t



Pathological cascade of 

Alzheimer’s disease



APPEARANCES OF PLAQUES vs DEMENTIA

R.A. Sperling et al. / Alzheimer’s & Dementia- (2011) 1–13



Dubois et al. Lancet Neurol 2010; 9: 1118–27

Current most-validated AD biomarkers



COMPARISON OF CLINICAL, COGNITIVE, STRUCTURAL, 

METABOLIC, AND BIOCHEMICAL CHANGES AS A FUNCTION OF 

ESTIMATED YEARS FROM EXPECTED SYMPTOM ONSET

Bateman RJ et al NEJM 2012;367;9



Alzheimers Dement 2011;7:280-92

Model of dynamic biomarkers of AD



Revised model of dynamic biomarkers of AD

Lancet Neurol 2013;12:207-216



Braak H, Braak E. Acta Neuropathol 1991;82:239–259

Braak staging correlation with 

cognitive decline
NFTs and NTs 

entorhinal cortex 

(stages I and II)

NFTs and NTs 

hippocampal areas

(stages III and IV)

NFTs and NTs 

neocortical areas 

(stages V and VI)



Wischik  et al. Biochem Pharmacol 2014;88:529–539

Age-specific probability of Braak stage (BS) 

transitions
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Tau-based targets in AD

1)Inhibition of tau aggregation

2) Inhibition of tau phosphorylation (inhibiting tau 
kinases or activating tau phosphatases)

3) Increase of microtubule stabilization

4) Increase of tau clearance (immunotherapy)



Ongoing Phase I RCTs of tau-directed drugs in 

clinical development for AD treatment

Seripa et al. Expert Rev Neurother 2016 [Epub ahead of print]



Panza et al. Expert Opin Pharmacother 2016 [Epub ahead of print]



Seripa et al. Expert Rev Neurother 2016 [Epub ahead of print]



Wischick et al. J Alzheimers Dis 2015;44:705-20



Phase II and III randomized controlled trials of TRx0237 

(LMTX™) for the treatment of AD and 

frontotemporal dementia (FTD)

Seripa et al. Expert Rev Neurother 2016 [Epub ahead of print]
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Scheineder et al. J Intern Med 2014;275:251-283

AD treatment: recent therapeutic approaches in Phase II or III

Verubecestat



Scheineder et al. J Intern Med 2014;275:251-283

AD treatment: recent therapeutic approaches in Phase II or III



Panza et al. Expert Rev Clin Immunol 2014;10:405-19



Panza et al. Expert Rev Neurother 2014;14:973-986



Wang et al. J Alzheimers Dis 2016 [Epub ahead of print]

Pharmacological Interventions in AD Prevention Trials 



Wang et al. J Alzheimers Dis 2016 [Epub ahead of print]

Pharmacological Interventions in AD Prevention Trials 



Wang et al. J Alzheimers Dis 2016 [Epub ahead of print]

Pharmacological Interventions in AD Prevention Trials 



Panza et al. Expert Rev Clin Immunol 2014;10:405-19



Discov Med 2013; 15: 319–326

Upcoming trials for 

preventive immunotherapies



Multi-domain Interventions in AD Prevention Trials 

Concurrent management of risk factors based on lifestyle changes

and marketed pharmacological products

1) The Finnish Geriatric Intervention Study to Prevent Cognitive 
impairment and Disability (FINGER)

2) Multi-domain Alzheimer Prevention Study (MAPT)

3) Prevention of Dementia by Intensive Vascular Care (PreDIVA)



Ngandu et al. Lancet. 2015;385(9984):2255-2263

The Finnish Geriatric Intervention Study to Prevent 

Cognitive impairment and Disability (FINGER)

A 2-year multi-domain intervention (diet, exercise, cognitive training, 
vascular risk monitoring) or a control group (general health 

advice)

This multidomain intervention could improve or maintain cognitive 
functioning in at-risk older people from the general population

(between-group difference in the change of NTB total score per year 
was: 0·022, 95% CI 0·002-0·042, p=0·030) 



Journal of Alzheimer’s Disease 42 (2014) 357–367

Nutraceutical and bioactive compounds 

with published studies



Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611



Principal nutraceuticals and bioactive compounds 

for the treatment of AD and late-life cognitive disorders

Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611



Gingko biloba properties for treating

symptoms of dementia
Flavonoids (e.g., quercetin and ginkgetin) 

Pro- coagulant and pro-inflammatory properties, possibly vasodilatory and anti-

oxidant properties in the central nervous system 

Diterpene ginkgolides A, B, and C 

Improved peripheral and cerebral blood flow, with also anti-inflammatory and 

antioxidant properties 

Sesquiterpene ginkgolide bilobalide 

Antioxidant activity, promoting expression of growth factors 

Gb may influence different neurotransmitter systems

Inhibition of monoamine oxidase A and uptake of norepinephrine

Increased synaptosomal uptake of 5-hydroxytryptamine and extracellular levels 

of dopamine and noradrenaline

Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611



Standardized Gingko biloba extract:

EGb 761

24% of flavonol glycosides 

Quercetin, kaempferol, and isorhamnetin derivatives

6% of terpenes

Divided into diterpenes (ginkgolides) and sesquiterpenes (bilobalide)

Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611



Standardized Gingko biloba extract:

EGb 761

Repeated administration of 600 mg/kg of EGb 761 for 8 days led to 

4.5-fold, 11.5-fold, and 10-fold increases in plasma concentration of 

quercetin, kaempferol, and isorhamnetin

In animal AD models, EGb 761 demonstrated a protective effect 

against Ab1-42-induced dysfunction and death of hippocampal 

neurons, inhibiting Ab aggregation, and enhancing also neurogenesis 

Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611



Gingko biloba for cognitive impairment 

and dementia

COCHRANE META-ANALYSES

2002-2007-2009



Birks J et al (2002) Cochrane Database Syst Rev 4, CD003120

Evidence of improvement of clinical global change, 

functional status, and cognition on 33 pooled RCTs with daily dose 

ranged from 80 to 600 mg/day, usually less than 200 mg/day, 

and treatment periods ranging from 3 to 52 weeks



Birks J et al (2007) Cochrane Database Syst Rev 2, CD003120

Pooled data on 35 RCTs (total participants = 4247), 

although only 29 studies contributed data to the meta-analyses, 

showed benefits associated with EGb 761 in subjects with cognitive 

impairment and dementia for clinical global change (dose greater 

than 200 mg/day) at 24 weeks, for cognition at any dose but only at 12 

weeks, and for functional status at 12 weeks and 24 weeks 

but only with a dose less than 200 mg/day



Birks J et al (2009) Cochrane Database Syst Rev 1, CD003120

Pooled data on 36 RCTs suggested inconsistent results of EGb 761 

for cognition, functional status, mood, depression and caregiver 

burden in subjects with cognitive impairment and dementia

A subgroup analysis of this last Cochrane meta-analysis including 

only AD patients (925 patients from 9 trials) also showed no 

consistent pattern of any benefit associated with Gb extracts



The Ginkgo Evaluation of Memory (GEM)

The GuidAge Trial

PREVENTIVE TRIALS WITH EGb 761 



The Ginkgo Evaluation of Memory (GEM)

DeKosky et al; GEM Study Investigators (2008) JAMA 300, 2253-2262

In 3,069 participants with a  follow-up of 6.1 years, EGb 761, 

at a dose of 120 mg twice a day, did not reduce the incidence of 

AD in healthy individuals and those suffering from 

Mild Cognitive Impairment (MCI)



The GuidAge Trial

Vellas et al; GuidAge Study Group (2012) Lancet Neurol 11, 851-859

In 2,854 participants aged 70 years and older in the GuidAge 

trial, EGb 761 did not decrease the AD risk over 5 years in 

subjects with a memory complaint who might be mildly 

cognitively impaired



TRIALS WITH EGb 761 IN DEMENTED

PATIENTS WITH 

NEUROPSYCHIATRIC SYMPTOMS (NPS) 



EGb 761 IN DEMENTED PATIENTS WITH NPS 

The regulatory trial of Schneider and colleagues led to the 

hypothesis that AD patients with NPS may decline more rapidly 

than average and would benefit more from EGb761

Schneider et al. Curr Alzheimer Res 2, 541–551

Three recently performed RCTs showed a beneficial effect of a 

dose of 240 mg/day of EGb761 in dementia, AD, and MCI 

patients accompanied by NPS

Int J Geriatr Psychiatry 2011; 26: 1186-1194

J Psychiatr Res 2012; 46: 716-723

Int J Geriatr Psychiatry 2014; doi: 10.1002/gps.4103



Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837



Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837



Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837

Cognition outcome: EGb 761 vs. placebo



Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837

Cognition outcome: EGb 761 vs. placebo
Subgroup with neuropsychiatric symptoms



Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837

Cognition outcome: EGb 761 vs. placebo
Subgroup with Alzheimer’s disease



Treatment effects of EGb 761 on 2,561 patients with cognitive

impairment and dementia from 9 RCTs with a duration of 22 to 26

weeks showed the overall benefits of EGb 761 for stabilizing or

slowing decline in cognition, function, behavior, and clinical global

change of subjects with cognitive impairment and dementia

Subgroup analyses revealed the differences in effects of different

doses, although all these clinical benefits of EGb 761 were mainly

associated with the 240 mg/day dose. In AD subgroup analysis,

the advantage of EGb 761 compared to placebo was similar to

that obtained on the whole group

Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837

Gingko biloba for cognitive impairment 

and dementia



EGb 761 showed pooled benefits at a dose of 240 mg/day in

improving cognition, functional status and clinical global change,

and NPS in the treatment of dementia, AD, and MCI patients with

also NPS

The safety and tolerability of EGb761 appeared to be excellent at

different doses, with only few and minor adverse events perfectly

balanced between EGb 761 and placebo, which were in line with

findings from previous meta-analyses and long-standing clinical

experience

Tan et al. J Alzheimers Dis 2014; DOI: 10.3233/JAD-140837

Gingko biloba for cognitive impairment 

and dementia



Principal nutraceuticals and bioactive compounds 

for the treatment of AD and late-life cognitive disorders

Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611
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Homotaurine: Structure and Mechanisms of Action



Homotaurine: Structure and Mechanisms of Action



Saumier et al. J Nutr Health Aging 2009;13:370-372

Homotaurine: Volumetric MRI in AD



Saumier et al. J Nutr Health Aging 2009;13:808-812

Effects of Homotaurine on Specific Types of Cognitive 

Performance



Principal nutraceuticals and bioactive compounds 

for the treatment of AD and late-life cognitive disorders

Solfrizzi and Panza. J Alzheimers Dis 2015;43:605-611



Nutr Neurosci 2014;17:145-155

L-theanine: Potential Neurobiological Effects



J Nutr Health Aging 2015;19:313-328



Ritsner et al. J Clin Psychiatry 2011;72:34-42

L-theanine relieves positive, activation, and anxiety 

symptoms in patients with schizophrenia and schizoaffective 

disorder: an 8-week, randomized, double-blind, 

placebo-controlled, 2-center study


