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Quali altri fattori considerare nella scelta dei LAI? 

 

Quanto possono contare gli aspetti neurobiologici ed una valutazione 

del decorso longitudinale della schizofrenia nella scelta del LAI ?   



and cognitive deficits 



cognitive deficits 

A ‘triad’ of interacting risk factors favouring transition 

to schizophrenia in young vulnerable individuals 



cognitive deficits 

Core pathophysiological mechanisms in schizophrenia: 

potential targets for course-altering intervention  

Different targets  

for different  

phases of the disease 



van Haren et al. Neuropsychopharmacology 2007;32:2057–2066 



Neuroinflammation leads to axonal degeneration 

in an early phase of schizophrenia’s pathogenesis 



Excessive extracellular volume is a surrogate biomarker for 

neuroinflammation and can be separated out by MRI (DTI)  

to reveal axonal degeneration in prefrontal cortex  



 Inflammation and oxidative stress may reciprocally induce each other via a positive 

feedback loop 

 

 The feedback loop involves the induction of increased production of ROS by 

proinflammatory cytokines (INF-γ and TNF-α) in macrophages/microglia 

Inflammation and oxidative stress in schizophrenia  

Olaoluwa O. Okusaga (2013) Aging Dis 5:256-62. doi: 10.14336/AD.2014.0500256. 



1. Kane. J Clin Psychiatry 2007; 68(suppl 14):27–30 

2. Wyatt. Schizophr Bull 1991;17:325–351 



Aloperidolo 

Flufenazina 
Tioridazina 
Perfenazina 

Clorpromazina 

Aripiprazolo 

Amisulpride 

Paliperidone 

Ziprasidone 

Asenapina 

Clozapina 

10 

 Risperidone 

Olanzapina 

Quetiapina 

‘50s         ‘60s         ‘70s         ‘80s         ‘90s         ‘00s         ‘10          

‘20                

Sviluppo cronologico dei farmaci 

antipsicotici 

Antipsicotici tipici o di 
prima generazione 

Antipsicotici atipici o di 
seconda generazione 

Lurasidone 

Brexpiprazolo 

Cariprazina 

Antipsicotici di terza 
generazione 



Second-generation  

Antipsychotics 

Non si tratta di 

una classe  

omogenea  



Gray matter Nucleus accumbens Putamen 

This study examined the effect of discontinuation of atypicalantipsychotic medication  on 

brain volume change during a 1-year interval in remitted and stable patients with first-

episode Schizophrenia  

Decreases in the nucleus accumbens and putamen volumes during the interval in patients who 

discontinued antipsychotic medication 

Secondary prevention in schizophrenia ? 



Vita A. et al. - Biological Psychiatry September 15, 2015; 78:403–412 



Vita A. et al. - Biological Psychiatry September 15, 2015; 78:403–412 



cognitive 

SGAs are associated with multiple 

neuroprotective properties via 14 

different molecular mechanisms,  

CATIE AND CUTLASS studies did not 

investigate any differential neuroprotective or 

neurotoxic effects across the FGAs and SGAs 





cognitive 

It is particularly interesting to note that the cohort of non-first episode patients (followed 

for 7 years) in this analysis were severely ill, with high rates of drug abuse and suicidal 

tendency. It could imply that using SGA-LAI in first episode schizophrenia (FES) 

may have a disease-modifying effect on symptoms, functional outcome, and 

mortality in the following reasons: 

 

• High remission rates in FES patients with reduced response to SGA-LAI after an 

interval of oral therapy (-16%) (Emsley et al. 2008); 

 

•Brain volume continues to decrease in schizophrenic patients receiving FGA but not 

SGA (Vita et al., 2015). 

 

•The LAI-SGA paliperidone palmitate has the lowest mortality in this study (with 

therapeutic doses lower than oral doses), beyond being a neuroprotective SGA (Gasso 

et al., 2012) and an adherence- ensuring LAI that reduce the risk of neurotoxic 

psychotic relapse compared to oral antipsychotics 

 

•Future studies with another neuroprotective SGA-LAI (Aripiprazole) are needed. 



Second generation LAI antipsychotics: shall the last be first? 
Stephan M. Stahl, CNS Spectrum, 2014 



Ridotta probabilità di ricadute ed  

effetti neuroprotettivi a lungo termine 

Aumentata compliance  

del paziente 

Fluttuazione delle  

concentrazioni plasmatiche  

dell’antipsicotico 

Effetti di un’aumentata compliance sulle 

concentrazioni plasmatiche e sull’efficacia clinica 

di un antipsicotico 

Stabile legame al recettore D2 e 

     efficacia clinica dell’antipsicotico 

Probabilità nella comparsa  

di effetti avversi 



Plasmatic 

 Peak  

Steady-state concentrations 

Può una differente farmacocinetica determinare  

una diversa risposta farmacodinamica degli antipsicotici ? 



Effetti di una formulazione LAI sui processi di mielinizzazione:  

Possibili strategie di prevenzione secondaria   

nella fase iniziale della schizofrenia 

Formulazione long-acting 

Maggiore stabilità delle  

concentrazioni plasmatiche  

dell’antipsicotico 

Prevenzione dei processi  di 

 demielinizzazione nella fase iniziale  

di malattia e      tassi di remissione 

Stabile legame al recettore D2 

  

Costante e Continua Inibizione 

 della GSK-3β 

Bartzokis 2012 



Antipsychotic drugs in mechanisms of  

Neurodegeneration/neuroprotection 

 

 

 

1. Classical vs. Atypical 

 

 

2. Oral vs. LAI 

D2 

5-HT2A 

Akt 

(PKB) 
GSK3b 

? 





Il concetto“innovativo” di selettività funzionale 

in neuropsicofarmacologia 
Implicazioni per la pratica clinica 

• Ligands could induce an essentially limitless number of conformational 

states of a target receptor, which could cause markedly different effects 

on receptor signaling partners (Mailman et al.2012). 

• Functional selectivity means that a drug may have different actions at 

different signaling pathways mediated by the same receptor (e.g., a 

ligand could be an agonist at one pathway and an antagonist at 

another). 

• Drugs that are functionally selective will have different intrinsic 

activity on different signaling pathways (agonist, partial agonist, 

antagonist, or inverse agonist) 

• Functionally selective ligands induce unique conformational states of a 

receptor that are distinct from those caused either by the endogenous 

ligand (e.g. dopamine) or by”classic” antagonists (e.g. neuroleptics). 

 

 

 

 



D2R D2R x x 



cognitive 
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Selective  

ligand 
activity 

Traditional ligand 
activity 
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Il potenziale degli 

antipsicotici dotati  

di selettività funzionale  

 

Maggiore  efficacia  

e  

Minori effetti avversi 



La diversa efficacia di 

aripiprazolo può dipendere  

dalla selettivita’ funzionale ? 





Migliorare la 

compliance 

Minore frequenza di 

somministrazioni 

Possibilità d’uso in pazienti non 

collaboranti  

Rapido raggiungimento di 

concentrazioni efficaci (in acuto) 

Concentrazioni plasmatiche di 

equilibrio meno soggette a 

fluttuazioni (in cronico) 

Long-Acting  di seconda generazione 

 Vantaggi farmacocinetici o anche farmacodinamici ? 

Migliorare il 

profilo 

farmacocinetico 

Migliorare il profilo 

farmacodinamico 

Interazione stabile con il recettore 

D2 

  Attivazione del signaling di   

AKT/beta arrestina 



Long-acting antipsychotic therapy may be best suited for patients in the early 

stage of schizophrenia, when the most can be done before disease progression 

associated with poor adherence occurs  





Risperidone LAI Paliperidone 

palmitato 1M 
Paliperidone 

palmitato 3M 

 

Olanzapina 

pamoato 

Aripiprazolo 

LAI 

Tmax (giorni) 28-35 13-17 30-33 

 

2-4 5-7 

Emivita (giorni) 4-6 25-49 84-95 (deltoide) 

118-139 (gluteo) 

 

14-28 30-46 

Tempo per 

steady-state 

6-8 settimane 4-6 settimane - 3 mesi 3-4 mesi 

Enzimi 

metabolizzanti 

CYP2D6 

CYP3A4 

Prevalente 

escrezione 

renale 

Prevalente 

escrezione 

renale 

 

CYP1A2 

UGT1A4 

CYP2D6 

CYP2D6 

CYP3A4 

Metaboliti attivi Paliperidone - Deidro- 

aripiprazolo 

Antipsicotici LAI 
  

Confronto dei parametri farmacocinetici 

LAIs bypass the initial deactivating process by avoiding first-pass metabolism in the 

liver        Increased bioavailability       reduced dosage/month 



The initial dosing regimen  

 [two initial deltoid IM injections of 150 mg eq. on Day 1 and  100 mg eq. on Day 8] 

leads to therapeutic plasma concentrations  (above 7.5 ng/ml) from day 4 

Pharmacokinetic profile of Paliperidone palmitate   

Pandina et al. Prog. NeuroPsy&Biol  2011; Samtani et al. CNS drugs 2011 







cognitive 

Novel emerging pharmacological entities: to achieve faster efficacy 

and significantly shorten or eliminate oral supplementation during 

the initiation phase 

Krogmann et al. 2019 CNS Spectrum 

Based on the in-situ formation of biodegradable matrices after the administration of 

a liquid carrier. Due to its special characteristics, therapeutic antipsychotic blood 

levels are achieved rapidly…  



Metabolizzatori rapidi  

CYP2D6*1/CYP2D6*2 

  Metabolizzatori lenti (3-5% caucasici) 

CYP2D6*3, CYP2D6*4, CYP2D6*5, CYP2D6*6 

Metabolizzatori intermedi 

     CYP2D6*10, CYP2D6*17, CYP2D6*41 

                      

                
Metabolizzatori ultrarapidi (ca. 3-4% caucasici) 

 CYP2D6*1 o 2xN (15-20% Etiopi, Algerini) 

 

Inibitori CYP2D6 da evitare: 

Chinidina, Celecoxib, Amiodarone, Terbinafina, 

Paroxetina, Fluoxetina, Bupropione, Duloxetina, 

Aloperidolo, Levomepromazina  

 

 

 

 

 







Variation in brain CYP-mediated metabolism may be a contributing 

factor when plasma levels do not predict drug response 

Changes in brain CYP metabolism can influence drug 

response, toxicity and drug-induced behaviours 


