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Neverending story



DA DOVE VENIAMO



Winblad B, et al. Dement Geriatr Cogn Disord. 2006.

*

*P < .05; **P < .01; 

***P < .001 between groups
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Alzheimer’s & Dementia 11 (2015) 1041-1049



Memantine Treatment in Patients With Moderate to Severe 

Alzheimer Disease Already Receiving Donepezil A Randomized

Controlled Trial 
Tariot PN, Farlow MR, Grossberg GT, Graham SM, McDonald S, Gergel I,; 

for the Memantine Study Group

SIB and ADCS-ADL19 by Visit (Observed Case) and at End Point 

(LOCF) 

2004;291:317-324.

http://jama.ama-assn.org/
http://jama.ama-assn.org/


Memantine in combination with Cholinesterase inhibitors delays 
nursing home admission (Cohort 1)

(N= 943 Probable AD Patients)

Follow-up time (years)
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DOVE SIAMO







Estimated Mean Change from Baseline on ADAS-COG 

Salloway S, et al. Neurology 2009; 73:2061-2070
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Amyloid-related imaging abnormalities AIRA

ARIA represents a spectrum of changes including sulcal

effusion and parenchymal edema (ARIA-E), and 

haemosiderin deposition (ARIA-H). 

Animal models indicate that anti-amyloid β treatment 

removes vascular amyloid with a corresponding

compromise of the integrity of the vascular wall and 

leakage of blood resulting in microhaemorrhages and 

haemosiderin deposition

















lzheimer's Research & Therapy (2017) 9:95













n engl j med 378;18 nejm.org May 3, 2018

Adverse events, including rash, falls and injuries, sleep disturbance, suicidal ideation, weight loss, and 
hair-color change, were more common in the verubecestat groups than in the placebo group.





LE POSSIBILI RAGIONI DEI RISULTATI 
NEGATIVI





Other alternative explanations for clinical trial 

failures

(1) the possibility that the amyloid hypothesis is wrong; 

(2) the possibility that treatments aimed at a single 

pathologic process will be ineffective; 

(3) the possibility that the amyloid hypothesis may be 

correct, but that the compounds that have been taken into

clinic are ineffective and do not represent a true test of 

the amyloid hypothesis in symptomatic patients.



The third explanation leads to at least two potential root

causes:

(1) the preclinical models currently used to test 

compounds are not appropriate and are systematically

biased toward “false positive” results; 

(2) compounds are being pushed into pivotal trials 

despite a lack of robust signals of “drug-like behavior” 

at earlier stages of development.



A lot of the data in mice is from young animals, and their

immune system is quite different from an aged

individual; the mouse models, therefore, might best 

reflect the early stages of Alzheimer’s disease, including

the period before a patient’s diagnosis. 

If that were the case, clinical trials of drugs that

target amyloid-β could be failing because people are 

treated too late to halt the death of brain cells. 

Most of the animal work has seen mice treated at the 

beginning of plaque build-up, which is more a 

prevention than treatment paradigm

Reasons for mismatch with experimental models



ANN NEUROL 2018;83:74–83







Mechanisms of action of agents in phase II.







Effect of Aducanumab on Clinical Decline as Measured 
by CDR-SB (Exploratory Endpoint)

CDR-SB is an exploratory endpoint. Results based on MMRM, fitted with change from baseline as a dependent variable, and included fixed effects for categorical treatment, categorical visit and 
treatment-by-visit interaction, continuous baseline value, and laboratory ApoE ε4 status (carrier and non-carrier). CDR-SB, Clinical Dementia Rating–Sum of Boxes; LTE, long-term extension; 
MMRM, mixed model for repeated measures; SE, standard error.
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Difference from 
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switchers at 

Week 166

Placebo-controlled 

period

(12 months)

LTE  period

(24 months; All patients received aducanumab)  

0.83

-0.79

-1.42

-2.45



Difference 

from 

placebo 

switchers at 

Week 164

Effect of Aducanumab on Clinical Decline as Measured 
by MMSE (Exploratory Endpoint)

Nominal *P<0.05 vs placebo in the placebo-controlled period and vs placebo switchers in the LTE period. MMSE is an exploratory endpoint. Results based on MMRM, fitted with change from 
baseline as a dependent variable, and included fixed effects for categorical treatment, categorical visit and treatment-by-visit interaction, continuous baseline value, and laboratory ApoE ε4 
status (carrier and non-carrier). LTE, long-term extension; MMRM, mixed model for repeated measures; MMSE, Mini-Mental State Exam; SE, standard error.
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LTE  period

(24 months; All patients received 

aducanumab)  
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1. Landau SM, et al. Ann Neurol. 2012;72:578–586; 2. Joshi A et al. J Nucl Med. 2012; 53:378–384. LTE, long-term extension; SUVR, standardized uptake value ratio.
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What have we learnt from clinical trial about Alzheimer disease?

• Biomarkers tell us that Alzheimer’s 
starts many years prior to the 
appearance of symptoms

• In previous Phase 3 studies, patients 
were enrolled without evidence of 
amyloid pathology (Alzheimer’s 
pathogenesis)

• The presence of pathology defines 
different baseline scores and 
trajectories for cognitive and 
functional decline in Ab+ and Ab-
subjects.

Bateman B et al NEJM 2012;367(9):795–804, Liu E et al Neurology 2015;85(8):692–700; Salloway S et al. Alzheimers Dement 2013;9(4):P888–P889



DOVE STIAMO ANDANDO?



NUOVI FARMACI PER APPROCCI 
COMBINATI









NUOVI MARCATORI PER SELEZIONARE E 
MONITORARE L’IMPATTO DELLE 
TERAPIE





Biomarker
N of trials (%) 

Phase III Phase II 

CSF amyloid 12 (28.6) 17 (25.0)

CSF tau 13 (31.0) 16 (23.5)

FDG-PET 5 (11.9) 10 (14.7)

vMRI 9 (21.4) 6 (8.8)

Plasma amyloid 4 (9.5) 5 (7.4)

Plasma tau 0 1 (1.5)

Amyloid PET 13 (31.0) 6 (8.8)

Tau PET 1 (2.4) 0

Biomarkers as outcome measures in phase II and phase

III trials for agents in the Alzheimer's disease drug

development pipeline ( clinicaltrials.gov; 6/5/2017) 

http://clinicaltrials.gov/


INTERVENTI PRECOCI







CARATTERIZZAZIONE DEL MALATO





AD-ITA-0016
Date of preparation: March 2018
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Key factors important to project progression in 
clinical phase

• Human genetic data is more common in projects that succeed vs fail in PhII

• Successful projects are more likely to have biomarkers (82 vs 30%)1

• Proof of Mechanism – quantifiable target engagement has a positive impact on 
progression to PhII (38%), PhIII (21%) or launch (10%)2

1. Cook et al 2014 Nat Rev Drug Disc; 2. Morgan P et al. Nat Rev Drug Disc 2018;17:167–181 

Phase II projects Phase IIa projects
Outcome of projects with 

or without proof of mechanism

100

0

27

57

73

43

18

82

71

29

Yes (15) No (21) Yes (17) No (7)

R
at

io
 o

f 
p

ro
je

ct
s 

(%
)

Projects with human genetic
linkage of the target to the

disease indication

Projects with efficacy
biomarkers available

at start of phase

100

0

31

21

38

Proof of mechanism
demonstrated (n=29)

Pe
rc

en
ta

ge

Proof of mechanism
not demonstrated (n=15)

74

13

13

Closed Active or successful Launched Closed

Progressed to PhII Progressed to PhIII



PLOS Medicine | DOI:10.1371/journal.pmed.1002258

March 21, 2017



Frontiers in Medicine | www.frontiersin.org

1 April 2018 | Volume 5 | Article 108



Alzheimer Dis Assoc Disord 2017;31:114–119







JAMA Neurol. 2014;71(7):872-877.





J. Jia et al. / Alzheimer’s & Dementia 13 (2017) 592-597



PREPARING THE SYSTEM





• Healthcare systems will need to identify and engage with 
prodromal and preclinical populations who might benefit 
from such interventions. These people may not be in contact
with health services or, if they are, this will not be because of 
Alzheimer’s disease. 

• Diagnosis, eligibility, and perhaps IOT monitoring of treatment 
efficacy will require diagnostics to demonstrate evidence of 
cerebral amyloidosis as an example of precision medicine. 

• Realistic planning is needed now to direct the evolution of 
services to optimise appropriate patient access and prepare
protocols for phase IV testing of these treatments to inform
real world practice and commissioning decisions. 

Consensus conclusions



18 CENTRI

CHIARI, ESINE, LENO, PALAZZOLO, POLIAMBULANZA, 

SALO‘, SANT'ANNA, SPEDALI CIVILI (Brescia)

NEUROLOGIA, SAN CAMILLO,SOSPIRO (Cremona)

MAUGERI, MAZZALI (Mantova)

GAVAZZENI, GAZZANIGA, SAN FRANCESCO, VERTOVA 

(Bergamo)



Caratteristiche socio demografiche di un campione di 1201
soggetti afferiti presso CDCD Lombardia orientale nel mese di 
ottobre.

Media DS N (%)

Età (anni) 80,5 6,8

Sesso (f) 769 (64%)

Scolarità anni 6,3 3,0

MMSE (0-30) 18,6 6,9

IADL mantenute (0-8) 2,9 2,9

BADL mantenute (0-6) 4,0 2,1

GDS (0-15) 3,8 3,7

NPI totale (0-144) 12,8 12,2



Caratteristiche socio demografiche di un campione di 289
soggetti afferiti per I Visita presso CDCD Lombardia orientale 
nel mese di ottobre.

Media DS N (%)

Età (anni) 79,7 7,8

Sesso (f) 169 (64%)

Scolarità anni 6,8 3,3

MMSE (0-30) 20,9 6,4

IADL mantenute (0-8) 4 2,9

BADL mantenute (0-6) 4,4 1,8

GDS (0-15) 4,15 4,3

NPI totale (0-144) 12,8 12,2



Gravità di malattia (CDR 0-5) di un campione di 289 
soggetti afferiti presso CDCD Lombardia orientale

CDR Frequenza Percentuale

0 27 9.3

0,5 85 29,4

1 77 26.6

2 66 22.8

3 27 9.3

4 6 2,1

5 1 0,3



Prevalenza di pazienti (240) con sintomatologia depressiva 
valutata con la GDS (GDS >5 indica depressione).

Frequenza Percentuale

Non depressi 147 61

Depressi 93 43



GRAZIE PER L’ATTENZIONE



Study duration for each subject participating in the

placebo-controlled period only will be approximately 102 weeks

(up to an 8-week screening period, 76 weeks of placebo or

MoABdosing, and 18 weeks of follow-up [FU]).

For subjects who enter the optional LTE period, the total study

duration will be approximately 206 weeks or 47 months (up to an

8-week screening period, 76 weeks of placebo or aducanumab

dosing, and 4 weeks of FU, plus an optional LTE period including

100 weeks of dose-blind aducanumab dosing and 18 weeks of FU).



1. Ability to understand the purpose and risks of the study and provide signed and dated informed consent and authorization to 

use confidential health information in accordance

with national and local subject privacy regulations.

2. Aged 50 to 85 years old, inclusive, at the time of informed consent.

3. All women of childbearing potential and all men must practice highly effective contraception during the study and for 24 weeks 

after their last dose of study treatment.

4. Must have at least 6 years of education or work experience to exclude mental deficits other than MCI or mild AD.

5. Must have a positive amyloid PET scan. Previously obtained PET scan (within 12 months of Screening) is permissible for 

subjects not participating in the amyloid PET

substudy. Previous PET scan images must be submitted to the central imaging vendor to confirm study inclusion criteria are met.

6. Must meet all of the following clinical criteria for MCI due to AD or mild AD according to NIA-AA criteria [Albert 2011; McKhann 

2011], and must have:

- A CDR global score of 0.5.

- An RBANS score of 85 or lower indicative of objective cognitive impairment (based upon the Delayed Memory Index score).

- An MMSE score between 24 and 30 (inclusive).

7. Apart from a clinical diagnosis of early AD, the subject must be in good health as determined by the Investigator, based on 

medical history and screening assessments.

8. Must consent to ApoE genotyping.

9. Has one informant/care partner who, in the Investigator’s opinion, has frequent and sufficient contact with the subject as to be 

able to provide accurate information about the subject’s cognitive and functional abilities. The informant/care partner must 

minimally be available by phone to provide information to the Investigator and study staff about the subject and agrees to attend 

in person clinic visits that require partner input for scale completion. An informant/care partner should be available for the 

duration of the study, and the use of the same informant/care partner for the duration of the study is encouraged.

Inclusion Criteria



Medical History

1. Any uncontrolled medical or neurological/neurodegenerative condition (other than AD) that, in the opinion of the Investigator, might be a contributing 

cause of the subject’s

cognitive impairment (e.g., substance abuse, vitamin B12 deficiency, abnormal thyroid function, stroke or other cerebrovascular condition, Lewy body 

dementia, fronto-temporal dementia, head trauma).

2. Clinically significant unstable psychiatric illness (e.g., uncontrolled major depression, uncontrolled schizophrenia, uncontrolled bipolar affective disorder) 

within 6 months

prior to Screening.

3. Transient ischemic attack or stroke or any unexplained loss of consciousness within 1 year prior to Screening.

4. Brain MRI performed at Screening (per centrally read MRI) that shows evidence of any of the following:

-Acute or sub-acute hemorrhage.

- Prior macrohemorrhage (defined as 1 cm in diameter on T2* sequence) or prior subarachnoid hemorrhage unless it can be documented that the finding 

is not due to an underlying structural or vascular abnormality (i.e., finding does not suggest subject is at risk of recurrent hemorrhage).

- Greater than 4 microhemorrhages (defined as 1 cm in diameter on T2* sequence).

- Cortical infarct (defined as >1.5 cm in diameter).

- 1 lacunar infarct (defined as 1.5 cm in diameter).

- Superficial siderosis.

- History of diffuse white matter disease as defined by a score of 3 on the age-related white matter changes scale [Wahlund 2001].

- Any finding that, in the opinion of the Investigator, might be a contributing cause of subject’s dementia, might pose a risk to the subject, or might prevent a 

satisfactory MRI assessment for safety monitoring.

5. History of bleeding disorder or predisposing conditions, blood clotting or clinically significant abnormal results on coagulation profile at Screening, as 

determined by the

Investigator.

6. Presence of diabetes mellitus that, in the judgment of the Investigator, cannot be controlled or adequately managed.

7. History of unstable angina, myocardial infarction, chronic heart failure (New York Heart Association Class III or IV), or clinically significant conduction 

abnormalities (e.g.,

unstable atrial fibrillation) within 1 year prior to Screening.

8. Clinically significant 12-lead ECG abnormalities, as determined by the Investigator.

9. Uncontrolled hypertension defined as: average of 3 systolic blood pressure [SBP]/diastolic blood pressure [DBP] readings >165 mmHg and/or >100 

mmHg at Screening (blood pressure measurements exceeding these limits may be repeated as warranted by the Investigator, but values must be within the 

specified limits for the subject to be eligible for the study), or persistent SBP/DBP readings >180 mmHg and/or >100 mmHg 3 months prior to randomization

(Day 1) that, in the opinion of the Investigator, are indicative of chronic uncontrolled hypertension.

Exclusion Criteria



10. History of malignancy or carcinoma. The following exceptions may be made after discussion with the Sponsor:

- Subjects with cancers in remission more than 5 years prior to Screening.

- Subjects with a history of excised or treated basal cell or squamous carcinoma of the skin.

- Subjects with localized prostate cancer with treatment cycles that completed at least 6 months prior to Screening.

11. History of seizure within 10 years prior to Screening.

12. Indication of impaired liver function as shown by an abnormal liver function profile at Screening (e.g., repeated values of 

aspartate aminotransferase [AST] and alanine

aminotransferase [ALT] ≥ 2 × the upper limit of normal).

13. History or evidence of an autoimmune disorder considered clinically significant by the Investigator or requiring chronic use of 

systemic corticosteroids or other

immunosuppressants.

14. Recent history (within 1 year of Screening) of alcohol or substance abuse as determined by the Investigator, a positive urine 

drug (due to non-prescription drug) or alcohol test at

Screening, or use of cannabinoids (prescription or recreational).

15. Clinically significant systemic illness or serious infection (e.g., pneumonia, septicemia) within 30 days prior to or during

Screening.

16. History of or known seropositivity for human immunodeficiency virus (HIV).

17. History of or positive test result at Screening for hepatitis C virus antibody or hepatitis B virus (defined as positive for both 

hepatitis B surface antigen AND hepatitis B core

antibody).

18. History of severe allergic or anaphylactic reactions, or history of hypersensitivity to any of the inactive ingredients in the drug 

product (refer to the IB for information on the clinical formulation).

19. Any other medical conditions (e.g., renal disease) that are not stable or controlled, or, which in the opinion of the 

Investigator, could affect the subject’s safety or interfere with the study assessments.

Exclusion Criteria



Exclusion Criteria

20. Any medications that, in the opinion of the Investigator, may contribute to cognitive impairment, put the subject at higher risk for AEs, or impair 

the subject’s ability to

perform cognitive testing or complete study procedures.

21. Use of allowed chronic medications at doses that have not been stable for at least 4 weeks prior to Screening Visit 1 or use of AD medications 

(including but not limited to donepezil, rivastigmine, galantamine, tacrine, and memantine) at doses that have not been stable for at least 8 weeks 

prior to Screening Visit 1.

22. Use of medications with platelet anti-aggregant or anti-coagulant properties (the use of aspirin at a prophylactic dose [≤ 325 mg daily] is 

allowed).

23. Use of illicit narcotic medication.

24. Vaccinations within 10 days prior to randomization (Day 1).

25. Participation in any active immunotherapy study targeting Aβ unless documentation of receipt of placebo is available.

26. Participation in any passive immunotherapy study targeting Aβ within 12 months of Screening unless documentation of receipt of placebo is 

available.

27. Participation in any study with purported disease-modifying effect in AD within 12 months prior to Screening unless documentation of receipt of 

placebo is available.

Subjects who developed ARIA-E during a previous disease-modifying trial should be excluded.

28. Participation in a previous study with aducanumab (subject is eligible if he/she did not receive active aducanumab).

Study Procedures

29. Contraindications to having a brain MRI (e.g., pacemaker; MRI-incompatible aneurysm clips, artificial heart valves, or other metal foreign body; 

claustrophobia that cannot be medically managed).

30. Contraindication to having a PET scan (e.g., inability to lie flat or still for the duration of the scan) or intolerance to previous PET scans (i.e., 

previous hypersensitivity reactions to any PET ligand or imaging agent, failure to participate in and comply with previous PET scans).

31. A negative PET scan result with any amyloid-targeting ligand within 6 months prior to



Exclusion Criteria

Screening.

32. Have had or plan exposure to experimental radiation within 12 months prior to Screening such that 

radiodosimetry limits would be exceeded by participating in this study.

33. For subjects who consent to LP, any contraindications to having a LP (e.g., platelet count < 100,000/μL, 

lumbar spine deformity). Any symptoms caused by or related to the optional LP during Screening must be 

resolved prior to randomization. Subjects may still participate in the overall study even if participation in the 

optional LP portion is contraindicated.

Others

34. Female subjects who are pregnant or currently breastfeeding.

35. Previous participation in this study. Subjects who fail Screening will be permitted to be rescreened once at 

the Sponsor’s discretion, except those who fail due to PET, MMSE, CDR global score >0.5, hepatitis B or C, or 

abnormal MRI findings. (Subjects who fail Screening due to a CDR global score of 0 may be rescreened; such 

subjects will be allowed to repeat the screening CDR assessment after 6 months.)

36. Subject currently living in an organized care facility with extensive intervention and/or support of daily living 

activities.

37. Blood donation (≥ 1 unit) within 1 month prior to Screening.

38. Inability to comply with study requirements.

39. Other unspecified reasons that, in the opinion of the Investigator or Biogen, make the

subject unsuitable for enrollment.





44 Screened Subjects

26 Randomized Patients 18 Screened Failure Patient

1 Early Discontinued 25 Ongoing Patients

9 LTE 16 Placebo Controlled



SCREENING FAILURE

4 Pazienti Failure  - 3 per Emorragia in numero superiore a 4 e 1 per 

lesione espansiva

1 Paziente Screening Failure per NPS

2 Pazienti per HBV non nota

6 Pazienti per PET negativa



ARIA 

7 ARIA

3 ARIA E risolti

2 ARIA E ripetuti

1 ARIA E in corso

1 ARIA E e H in corso (forse ED)




