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A triple link in psychosis 
:glutamate,inflammation, brain aging
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Figure 1

Various causes of neurodegeneration. Aging and inflammation due to infiltration of T lymphocytes followed

by cytokines are the most common risk factors for neurodegeneration. (A) Apoptosis is considered to be

programmed cell death that allows clearing out of old cells by inducing their death. However, if the same

mechanism becomes dysregulated as a result of mutations, healthy cells also die, leading to neuronal loss

followed by symptoms of disease. (B) Excitotoxicity is the other major cause whereby the N­methyl D­

aspartate (NMDA) receptor is excessively activated by the endogenous ligand, glutamate. This drives the

influx of extracellular calcium intracellularly, activating caspases which in turn destroy the nucleic acids

mediating cell death. (C) Mitochondrial dysfunction due to old age or toxins generates free radicals

(reactive oxygen species) that defragment DNA.

Note: These processes may occur either independently or collectively under the influence of environmental

factors, medications, and infections, precipitate symptoms of neurological disorders.
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1. Factors that may influence the choice of antipsychotics treatment in 
severe psychotic disorders: the efficacy/adverse conondrum
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4. Long term treatment chosing to block or not to block the dopamine 
D2R



Overview

1. Factors that may influence the choice of antipsychotics treatment in 
severe psychotic disorders: the efficacy/adverse conondrum

2. Receptor profile as guided criteria for choosing antipsichotics in 
complex conditions: the typicals/ atypicals dilemma

3. Treatment resistant  as landmark of severe and complex disorder

4. Long term treatment chosing to block or not to block the dopamine 
D2R



Clinical issues in Choosing beyond CPR in severe 
psychotic disorder 

1. Phisical health comorbidities

2  Polipharmacy for non psychiatry and psychiatry disorders

3 Pharmacokinetics issues (…PK-PD conundrum)

4. Feasibility after acute treatment (…adherence)

5. Age

6. Integrated treatment evaluation

7. Long term effect on brain function and cognitivity



Sixty Years of Placebo-Controlled Antipsychotic DrugTrials in Acute 
Schizophrenia: Systematic Review,Bayesian Meta-Analysis, and Meta-
Regression of Efficacy Predictors

Leucht et al., 2017, American J Psychiatry 



Lindström,  et al., 2017 Journal of Affective Disorders, Volume 213, 2017, 138–150

 As adjunctive treament, aripirazole
quetiapine and ziprasidone reduced the 
overall risk of relapses.

•Only quetiapine as adjunctive therapy 
reduced both manic as well as depressive 
relapses.

•No long-term randomized studies beyond 
2 years follow-up have been published.

•Almost all studies included patients with 
bipolar I disorder only, with patients 
already stabilized during an acute phase.

Antipsychotics as adjunct treatment in BP I

http://www.sciencedirect.com/topics/page/Quetiapine
http://www.sciencedirect.com/topics/page/Ziprasidone
http://www.sciencedirect.com/topics/page/Mania
http://www.sciencedirect.com/topics/page/Randomized_controlled_trial
http://www.sciencedirect.com/topics/page/Bipolar_I_disorder
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May receptor profile inform the choice of antipsychotics in 
complex disorders? The typicals/atypicals dilemma

EPS were assessed through the use of antiparkinson medication; 
CrI=credible interval; SMD=standardised mean difference

Leucht et al. Lancet 2013;382(9896):951–962

Drug Odds ratio (95% CrI) Effect size of antipsychotic compared with placebo

Quetiapine 1.01 (0.68, 1.44)

Aripiprazole 1.20 (0.73, 1.85)

Risperidone 2.09 (1.54, 2.78)

Lurasidone 2.46 (1.55, 3.72)
0 1 2 3 4 5 6 7 8 9 10

Extrapyramidal 
symptoms

Drug Odds ratio (95% CrI) Effect size of antipsychotic compared with placebo

Aripiprazole 1.84 (1.05, 3.05)

Lurasidone 2.45 (1.31, 4.24)

Risperidone 2.45 (1.76, 3.35)

Quetiapine 3.76 (2.68, 5.19)
0 1 2 3 4 5 6 7 8 9 10

Sedation

Drug SMD (95% CrI) Effect size of antipsychotic compared with placebo

Lurasidone 0.10 (-0.02, 0.21)

Aripiprazole 0.17 (0.05, 0.28)

Risperidone 0.42 (0.33, 0.50)

Quetiapine 0.43 (0.34, 0.53)
-0,1 0,1 0,3 0,5 0,7 0,9

Weight gain
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Antipsychotics’ pharmacodynamics  dogma

• All antipsychotics block dopamine D2 receptor to achieve the   anti-psychotic effect: no 
D2R blockade no effect, therefore alla antipsychotica are dopamine antagonist 

 Antipsychotics such as aripiprazole are partial agonist and do not block D2R in the 
canonical fashion but occupy D2R

• All antipsychotics  need to block at least 60-70% striatal dopamine D2 receptors to 
develop the anti-psychotic effect

 Clozapine blocks striatal D2R to much less extent even at therapeutics    dose

de Bartolomeis et al., 2014, 2015



TYPICAL  AND ATYPICAL DISSECTION OF ATYPICALITY: 
why the present classification does not tell the truth?

• 5HT2a/D2 RECEPTORS AFFINITY RATIO

Chlorproamazine the first APS is a 5Ht2aR antagonist

• PLEIOTROPIC MECCANISM OF ACTION

New Benzamides such as amisulpride are mainly D2/D3 antagonist

• FAST DISSOCIATION

Should be applied for clozapine and quetiapine only?

A. de Bartolomeis  Mol Psy Lab 13

de Bartolomeis et al., Current  Pharmaceutical Design 2005 , 11,  27,  35-61
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Pharmacokinetics and time-course of D2-receptor occupancy induced 
by atypical antipsychotics in stabilized schizophrenia patients

Catafau et al. 2008 J Psychopharmacol e-pub

Reproduced with permission
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Dose  and D1R/D2R ratio dependent Homer 
topography

AdB Mol Psy Lab Univ Naples Federico II 15

g

Increased expression vs SAL

Increased expression vs all

Decreased expression

* ANOVA and 
Tukey post hoc 
test  p<0.05

de Bartolomeis  et al. 2015. European
Neuropsychopharmacology
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Kinon et al., 2010  Neuropsychopharmacology 35, 581–590

Early Response to Antipsychotic Drug Therapy as a Clinical Marker of 
Subsequent Response Schizophrenia treatment

ER :early responder (n=144)
patientswho respond  after two 
week of treatment (    )

ER:early not responder ( n=378) 
patients who do not respond  
after two week of treatment 
(     Risperidone or       olanzapine)



Initial treatment with High D2R affinity APS at high doses : 
potential effect on the trajectory of  schizophrenia.

.  

Modified from Seeman et al., Synapse, 2006; 60, 319

A prolonged treatment with high doses of D2R high 
affinity antipsychotics may change the trajectory of 
treatment response over time.

Indeeed after a period of  initial adequate response 
to the antipsychotic treatment  a more severe form of 
psychosis may emerge (supersensitivity psychosis?)

Relationship with tardive  motor  side effects?

Yin et al.,. Curr Neuropsy. 2016 Jun 5. [Epub ahead of print]
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American Journal of Psychiatry 2016, in press, online preview



• Approximately 30% of schizophrenia patienta do not respond or respond poorly 
to APS

• Treatment resistant schizophrenia (TRS), schizophrenia (responsive to 
antipsychotics), bipolar disorder, and anxiety/depressive diseases. Also, we 
investigated the predictors of community functioning outcomes across several 
domains.

• TRS was found to have more severe psychopathology, more impaired cognitive 
functioning, and poorer psychosocial adjustment compared to all the other 
groups. In the whole sample, the main predictors of community functioning



BioMed Research International
Vol 2014, Article ID 325052, http://dx.doi.org/10.1155/2014/325052d



Differential cognitive performances between schizophrenic responders and non-
responders to antipsychotics: Correlation with course of the illness, psychopathology, 
attitude to the treatment and antipsychotics doses

*Tukey's post-hoc test: p<0.05 vs. responders and controls. 

de Bartolomeis et al., Psychiatry Res . 2013 15;210(2):387-95. doi: 
10.1016/j.psychres.2013.06.042. Epub 2013 Jul 30.

Tukey's post-hoc 
test: p<0.05 vs. 
responders and 
controls. 

http://www.ncbi.nlm.nih.gov/pubmed/23910239


Cognitive dysfunction in MMD : the challenge



Efficacy of 42 Pharmacologic Cotreatment
Strategies Added to Antipsychotic Monotherapy 
Schizophrenia

JAMA Psychiatry. 2017 May 17. doi: 10.1001/jamapsychiatry.2017.0624. [Epub ahead of print]

https://www.ncbi.nlm.nih.gov/pubmed/28514486
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Does log-term of schizophrenia with antipsychotic medications 
facilitate recovery and functioning?

AdB Mol Trasl Lab Univ Federico II Naples

• Antipsychotic medications are viewed as cornerstones for 
both the short-term and long-term treatment of 
schizophrenia.  

• Double- blind discontinuation studies indicate significantly 
more relapses in unmedicated schizophrenia patients in the 
first 6-10 months, but also present some potentially paradoxi-
cal features. 

• Evidenceof antipsychotic efficacy  on long-term (10 or more 
years) is mixed.

Harrow and Jobe Schizophrenia Bulletin vol. 39 no. 5 pp. 962–965, 2013
doi:10.1093/schbul/sbt034
Advance Access publication March 19, 2013 



Are Brain changes in schizophrenia progressive?
A meta-analysis of structural MRI findings

• Twenty-seven studies were included in the meta-analysis, with 928 
patients and 867 control subjects, and 32 different brain regions

Olabi et al., 2011, Biological Psychiatry, 70:88-96

Difference between patients and control 
subjects in annualized % percentage 
volume change

-.07% for whole brain volume,
- .59% for whole brain gray matter, 
- .32% for frontal lobe white matter, 
- .32% for parietal lobe white matter, 
- .39% for temporal lobe white matter, 
+ 36% for bilateral lateral ventricles

Results support the idea that schizophrenia has a progressive component to its 
pathophysiology, although this is not necessarily degenerative, and this model 
and the neurodevelopmental model are not mutually exclusive



Patterns of Gray Matter changes in Schizophrenia

• Source-based morphometry (SBM) and voxel-based morphometry
(VBM) analyses on GMC images from 784 Schizophrenia pz and  
936 controls across 23 scanning sites in Europe and the United 
States.

• The regions of gray matter loss are organized in networks of 
anterior temporal, insular, and medial prefrontal regions, as well as 
parts of the frontal cortex, posterior brain regions, and several 
separate brainstem and cerebellar networks.

• . 

Gupta et al., 2014 Schizophr Bull (2014) doi: 10.1093/schbul/sbu177



Thinner cortex in antipsychotics medicated 
schizophrenia patients: how they perform ?

Case control cross sectional study 
First episode patients unmedicated n= 22
First episode patients medicated  (atypicals) n=23
Normal controls n= 37

• The medicated patient group showed thinner cortex compared with the 
unmedicated patient group in the dorsolateral prefrontal cortex (DLPFC) (MR, 
0.26 mm; P = .001) and temporal cortex (MR, 0.33 mm; P = .047). 

• However, the medicated patient group demonstrated higher DLPFC activation 
(P = .02) and better behavioral performance (P = .02) than the unmedicated
patient group.

Lesh et al. JAMA Psychiatry. 2015;72(3):226-234



Little evidence was found to
support a negative long-term 
effect of initial or maintenance
antipsychotic treatment on 
outcomes, compared with 
withholding treatment. 

Strategies for treatment 
discontinuation or alternative non 
pharmacologic treatment
Approaches may benefit a subgroup
of patients but may be associated with 
incremental risk of
relapse and require further study,



Final remarks

• Multiple variables shoud be taken in account in severe psychotic 
disorders both for the acute and long term treatment

• Efficacy and adverse events may represente a starting point of the 
treatment both to be “tuned” by the trajectory of the disease 

• Albeit still  a controversial issue the impact on brain architecture is 


