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AFFINITA’ PER IL 
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Memantina

La memantina nel trattamento 
delle demenze
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Glutamate

The amino acid glutamate is the principal excitatory 
neurotransmitter of the brain 

Considered to be the main neurotransmitter of 
neocortical and hippocampal pyramidal neurones 

Involved in higher mental functions such as cognition 
and memory

The majority of neurones, and indeed glia, are likely to 
be influenced by glutamate since they have receptors 
for glutamate
HOOC COOH

NH2 Kandel ER, et al.  Principles of Neural Science. McGraw-Hill 2000
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Actions of glutamate

Beneficial
Long-term potentiation (LTP), NMDA and AMPA signalling
Neuroprotection (indirect action)

Potentially harmful
Excitotoxicity (exogenous and endogenous)

Kandel ER, et al.  Principles of Neural Science. McGraw-Hill 2000
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Glutamate in AD

Glutamate uptake is reduced in frontal/temporal cortex
Selective loss of vesicular glutamate transport
Reduced number of NMDA receptor subunits in the 
hippocampus – reduced NMDA function
Signalling between cortical areas and hippocampus is 
dysfunctional
β-amyloid, like glutamate, decreases signal-to-noise 
ratio in AD and impairs cognition



7



8

Memantine

Memantine is a moderate-affinity NMDA receptor 
antagonist, blocking the associated ion channel

Voltage-dependent, similar to Mg2+

Permits Long Term Potentiation (LTP) – ‘learning’

Prevents excessive Ca2+ influx

Reduces ‘noise’ and hence improves signal-to-noise 
ratio

Parsons et al, Neuropharmacology 1999; 38: 735-767; Parsons et al, Neuropharmacology 2007; 53: 699-723
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MEMANTINA

blocco attivazione tonica di bassa
intensità di NMDA senza 
interferire con
la sua attivazione fasica 
(necessaria per
apprendimento e memorizzazione)

ANTAGONISTA NON COMPETITIVO A BASSA AFFINITA’ RecNMDA

NEUROPROTEZIONE

EFFETTI SU PLASTICITA’ 
SINAPTICA, FUNZIONI 
MNESICHE E 
APPRENDIMENTO



Memantine Phase III, placebo-controlled, 
clinical studies in AD

Study No.
(Author)

MMSE inclusion
Range (Mean)

Duration/Design Number of treated 
patients

MD-10
(Peskind) 10–22 (17.3) 24-week/DB, PBO-controlled 403

99679
(Bakchine) 11–23 (18.7) 24-week/DB, PBO-controlled 470

MD-12
(Clinical trial 
registry)

10–22 (16.9)
24-week/DB, PBO-controlled in patients 
already receiving donepezil, rivastigmine, 
or galantamine

433

MRZ-9605
(Reisberg) 3–14 (7.9) 28-week/DB, PBO-controlled 252

MD-01
(Van Dyck) 5–14 (10.1) 24-week/DB, PBO-controlled 350

MD-02
(Tariot) 5–14 (10.0) 24-week/DB, PBO-controlled in patients 

already receiving donepezil 403

MRZ-9403
(Winblad & Poritis) <10

12-week/DB, PBO-controlled in patients 
with primary dementia 
(AD or VaD) [10 mg/day]

166
Nursing home study



Cochrane review of memantine

Objectives
To determine efficacy and safety of memantine for people with AD, VaD and 
mixed dementia

Conclusions
Moderate to severe AD:

Pooled data indicate a beneficial effect of memantine at 6 months on 
cognition, activities of daily living, and behaviour
Supported by a significant improvement in the clinical impression of change
Patients taking memantine appeared to be less likely to develop agitation 

Mild to severe dementia (AD + VaD):
Significant benefit of memantine on global impression, cognition, function 
and behaviour

Tolerability:
Memantine is well tolerated and the incidence of adverse effects is low

McShane et al. The Cochrane Library 2006



Meta-analysis on 6 studies 
Cognition (ADAS-Cog/SIB), OC analysis (MMSE <20)

MRZ-9605

MD-02

99679

MD-10

MD-12

MD-01

Total

ADAS-Cog/SIB, week 24/28 (OC) – moderate to severe AD

-1 -0,5 0 0,5 1

SMD (fixed) 95% CI

p<0.00001

Favours placeboFavours memantine

SMD=standardised mean 
difference; 
CI=confidence interval

Winblad et al. Dement Geriatr Cogn Disord 2007; 24: 20–27



Meta-analysis on 6 studies 
Global status (CIBIC-Plus), OC analysis (MMSE <20)

MRZ-9605

MD-10

MD-01

MD-02

99679

MD-12

Total

CIBIC-Plus, week 24/28 (OC) – moderate to severe AD

-1 -0,5 0 0,5 1

SMD (fixed) 95% CI

p<0.0001

Favours placeboFavours memantine

Winblad et al. Dement Geriatr Cogn Disord 2007; 24: 20–27

SMD=standardised mean 
difference; 
CI=confidence interval



-1 -0,5 0 0,5 1

SMD (fixed) 95% CI

Meta-analysis on 6 studies 
Function (ADCS-ADL23/19), OC analysis (MMSE <20)

MRZ-9605

MD-02

MD-10

MD-01

99679

MD-12

Total

ADCS-ADL23/19, week 24/28 (OC) – moderate to severe AD

p=0.0007

Favours placeboFavours memantine

Winblad et al. Dement Geriatr Cogn Disord 2007; 24: 20–27

SMD=standardised mean 
difference; 
CI=confidence interval



-1 -0,5 0 0,5 1

SMD (fixed) 95% CI

Meta-analysis on 6 studies 
Behaviour (NPI), OC analysis (MMSE <20)

MD-02

MD-01

MRZ-9605

MD-10

MD-12

Lu-99679

Total p=0.03

NPI, week 24/28 (LOCF) – moderate to severe AD

Favours placeboFavours memantine

Winblad et al. Dement Geriatr Cogn Disord 2007; 24: 20–27

SMD=standardised mean 
difference; 
CI=confidence interval





• A significantly higher proportion of memantine-
treated patients showed improvement on each 
of the three clusters at study end (Week 24/28, 
LOCF; and OC analyses)

• The reduction in worsening seen at Week 12 
persisted for memantine-treated patients 
compared with those receiving placebo at 
Week 24/28 (LOCF)

*p<0.05; **p<0.01; ***p<0.001

* *
* ***

*****

***

***

**
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Long-term treatment with memantine
CIBIC-Plus, mean score (OC analysis)

Reisberg et al. Arch Neurol 2006; 63: 49–54
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Long-term treatment with memantine
ADCS-ADLsev, mean change (OC analysis)

Reisberg et al. Arch Neurol 2006; 63: 49–54

n=95
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Long-term treatment with memantine 
SIB, mean change (OC analysis)

Reisberg et al. Arch Neurol 2006; 63: 49–54
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Tolerability: withdrawal rates from 
memantine studies

Memantine’s overall withdrawal rate was comparable to 
the placebo rate

Memantine
n (%)

Placebo
n (%)

Total
n (%)

Patients treated 1,784 1,595 3,379

Patients completed 1,465 (82.1) 1,281 (80.3) 2,746 (81.3)

Patients withdrawn 319 (17.9) 314 (19.7) 633 (18.7)

H. Lundbeck A/S, Data on file
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Memantine Treatment in Memantine Treatment in PatientsPatients WithWith Moderate Moderate toto
Severe Alzheimer Severe Alzheimer DiseaseDisease AlreadyAlready ReceivingReceiving

Donepezil A Donepezil A RandomizedRandomized ControlledControlled Trial Trial 
TariotTariot PN, PN, FarlowFarlow MR, MR, GrossbergGrossberg GT, Graham SM, GT, Graham SM, 

McDonald S, McDonald S, GergelGergel I,; I,; forfor the Memantine the Memantine StudyStudy
Group Group 

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

2004;291:3172004;291:317--324.324.
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Il Münchhausen-Trilemma, chiamato anche trilemma di Agrippa, è un termine coniato dal 
filosofo Hans Albert per definire l'impossibilità di provare alcuna verità assolutamente 
certa. È definito trilemma perché pone tre possibilità, di cui nessuna riesce a soddisfare
l'assoluta certezza necessaria a fondare una conoscenza, ed il suo nome proviene 
ironicamente dal Barone di Münchhausen, che si dice sia riuscito a tirarsi fuori da una 
pozza di fango tirandosi per i capelli. Albert pose il problema in questi termini:
Ogni affermazione, per essere assolutamente certa, deve essere giustificata, ma a loro volta 
queste giustificazioni devono essere giustificate. Questo processo, tuttavia, non ha fine dato 
che ogni giustificazione dovrebbe essere giustificata, arrivando ad una situazione per cui le 
giustificazioni dovrebbero moltiplicarsi all'infinito; 
Esiste un principio autoevidente, o accettato dal senso comune, o ritenuto vero per il 
principio di autorità. In questo caso, però, l'intenzione di fondare una conoscenza 
assolutamente certa viene a crollare e si cade nel dogmatismo 
Qualsiasi affermazione viene provata tramite un'argomentazione circolare e, quindi, errata. 
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• è la prima volta che il SSN, con una nota 
limitativa,

• rimborsa una condizione meno severa (forma 
moderata) ed esclude dalla rimborsabilità la 
condizione più severa (forma grave). Tutti gli 
altri esempi delle note limitative vanno nella 
direzione opposta, come la nota 13, la nota 
48, la nota 66, la nota 79 (rimborsabilità per 
livelli di rischio o di malattia più accentuati).

• Come spiegheranno i medici delle UVA ai 
familiari dei pazienti il fatto che all’aggravarsi 
delle condizioni cliniche del loro congiunto il 
farmaco diventa a pagamento?


