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A triple link in psychosis

.glutamate,inflammation, brain aging
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Table 1 Top pathways in schizophrenia, bipolar disorder and major depressive disorder?

No. Avg.

methods  rank Prank gvalue  Pathway 1D Description

BIP

5 17 1.01 x10-f 0.005 G0:51568 Histone H3-K4 methylation

5 504 3.82x105 0.093 path:hsa05218 Melanoma

5 79.2 llex10* 0.093 GO:7129 (Chromosomal) synapsis

] 81.8 1.27x10* 0.093 path:hsa05213 Endometrial cancer

] 83.3 1.34x10* 0.083 P0O00O3 Alzheimer disease—amyloid secretase pathway

] 834 1.35x10*% 0.093 path:hsa05215 Prostate cancer

5 87 1.50x10-* 0.093 path:hsa05216 Thyroid cancer

4 805 1.59x10* 0.093 GO0:90066 Regulation of anatomical structure size

5 05.6 1.81x10* 0.093 path:hsa05214 Glioma

5 06.9 1.87x10~* 0.093 GO0:70192 Chromosome organization involved in meiosis
@ 384 1.58x10° 0.078 GO0:14089 Postsynaptic density _

] 686 7.15x10% 0.160 GO:45211 Postsynaptic membrane

5 76.8 9.67x10° 0.160 G0:43197 Dendritic spine

5 854 1.36x10* 0.168 GO:51568 Histone H3-K4 methylation

5 95.8 1.74x10* 0.173 GO0:33267 Axon part

MDD

5 254 263x10% 0012 GO:8601 Protein phosphatase type 2A regulator activity

5 546 3.88x10-5 0.002 GO0:34330 Cell junction organization

5 68.8 7.70x10-% 0.094 GO0:43297 Apical junction assembly

5 70 7.92x 105 0.094 G0:45216 Cell-cell junction organization

] 99.8 1.97x10* 0.186 GO0:31056 Regulation of histone modification

#Top pathways with g < 0.1, for the Schizophrenia (SC7), Bipolar Disorder (BIP) and Major Depressive Disorder (MDD)
data sets. For disorders with fewer than five pathways with g < 0.1, the top five pathways are listed.

O'Dushlaine 2015 Nature Neurosci ;18(2):199-209. doi: 10.1038/nn.3922. Epub 2015 Jan 19.
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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

A: Positive Symptoms
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Leucht et al., 2017, American J Psychiatry
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Heterogeneity SD=0.09 (95% Crl 0.02, 0.14)
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0.47(0.19, 0.76)
0.46 (0.57, 0.54)
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0.38 (0.10, 0.67)
0.38 (0.27, 0.49)
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0.30 (0.13, 0.46)
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0.25(0.10, 0.36)



Antipsychotics as adjunct treatment in BP |

Study or Drug + SGA Drug + placebo Risk ratio Risk ratio
Subgroup Events Total Events Total Weight M-H, Random, 95% Cl  M-H, Random, 95% ClI
Aripiprazole [ 1 1 11
Calrlslorr12012 13 178 120 173 735%  0.92(0.79,1.06) 1 AS adJu nCtlve trea ment, a rl pl ra ZOIe
Marcus 2011 65 168 80 169 265%  0.82(0.64,1.05) — . . . .
e | WEURG LS . quetiapine and ziprasidone reduced the
Heterogeneity: Tau?=0.00; Chi*=0.63, df=1 (P=0.43); I’=0% .
Test for overall effect: Z=1.82 (P=0.07) Ove ra I I rl S k Of re | a pses .
Olanzapine » I . . d . . h
Tohen 2004 35 51 43 48 100.0%  0.77(0.62,0.94) [ )
Subttal 9% C Si a8 1000% 077062098 - Only quetiapine as agjunctive therapy
Total events 35 43 d d b h . | | d .
Heterogeneity: Not applicable
Test for overall effect: Z=2.50 (P=0.01) re u Ce Ot w a S We a S e p re SS Ive
Quetiapine
Supp:es 2IOO9 200 310 247 313 51.5%  0.82(0.74,0.90) & re I a pses ¢
Vieta 2008 123 336 233 367 485%  0.58(0.49,0.68) -+
Subtotal (95% Cl) 646 680 100.0%  0.69(0.48,0.99) -
Total events 323 480
Heterogeneity: Tau?=0.06; Chi*=14.52, df=1 (P=0.0001); I*=93% . .
Testforveral et -2.01 (=004 *No long-term randomized studies beyond
Risperidone .
McFadden2009 26 65 34 59 1000%  069(0.48100 e 2 years follow-up have been published.
Subtotal (95% Cl) 65 59 100.0%  0.69(0.48, 1.00) -
Total events 26 34
Heterogeneity: Not applicable
Test for overall effect: Z=1.94 (P=0.05)
— eAlmost all studies included patients with
Bowden 2010 43 127 58 113 100.0%  0.66(0.49,0.89) S =
Subtotal (95% Cl) 127 113 100.0%  0.66(0.49, 0.89) > H H H H
Tolewrs bipolar | disorder only, with patients
Heterogeneity: Not applicable t t + t t i
Test for overall effect: Z=2.70 (P=0.007) 01 02 05 1 2 5 10 H M
already stabilized during an acute phase.
SGA +drug Placebo +drug

Test for subgroup differences: Chi*=5.47, df=4 (P=0.24); I’=26.8%

Lindstrom, et al., 2017 Journal of Affective Disorders, Volume 213, 2017, 138-150


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

_ Odds ratio (95% Crl) Effect size of antipsychotic compared with placebo

Extrapyramidal

symptoms

Quetiapine 1.01 (0.68, 1.44)

Aripiprazole 1.20 (0.73, 1.85) N

Risperidone 2.09 (1.54, 2.78) e

Lurasidone 2.46 (1.55, 3.72) . . . . . . . . .
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Sedation

_ SMD (95% Crl) Effect size of antipsychotic compared with placebo
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Quetiapine

0.10 (-0.02, 0.21)
0.17 (0.05, 0.28)
0.42 (0.33, 0.50)
0.43 (0.34, 0.53)
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Crl=credible interval; SMD=standardised mean difference

Leucht et al. Lancet 2013;382(9896):951-962
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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
e PLEIOTROPIC MECCANISM OF ACTION

» New Benzamides such as amisulpride are mainly D2/D3 antagonist
 FAST DISSOCIATION

» Should be applied for clozapine and quetiapine only?

de Bartolomeis et al., Current Pharmaceutical Design 2005, 11, 27, 35-61

A. de Bartolomeis Mol Psy Lab 13



Pharmacokinetics and time-course of D,-receptor occupancy induced
by atypical antipsychotics in stabilized schizophrenia patients

Healthy volunteer
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Dose and D1R/D2R ratio dependent Homer
topography

Homerla in the cortex
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Early Response to Antipsychotic Drug Therapy as a Clinical Marker of
Subsequent Response Schizophrenia treatment

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

50—
= r 1
A prolonged treatment with high doses of D2R high s B
affinity antipsychotics may change the trajectory of 23 =
treatment response over time. = +
Indeeed after a period of initial adequate response % 5 =
to the antipsychotic treatment a more severe form of s F
psychosis may emerge (supersensitivity psychosis?) 3
Relationship with tardive motor side effects? =
— W W W W
S o o &

Yin et al.,. Curr Neuropsy. 2016 Jun 5. [Epub ahead of print]

Modified from Seeman et al., Synapse, 2006; 60, 319
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Treatment-Resistant Schizophrenia: Treatment Response
and Resistance in Psychosis (TRRIP) Working Group
Consensus Guidelines on Diagnosis and Terminology

Oliver . Howes, M.R.C. Psych., Ph.D. RobMcCutcheon, M.R.C Psych., Ofer Agid, M.D., Andrea de Bartolomeis, M.D., Ph.D_,
MNico J.M. van Beveren, M.D ., Ph.Drx., Michael L. Birnbaurm, M.D., Michael A P. Bloomfield, M.R.C.Psych., Ph.D.,

Rodrigo A. Bressan, M.D., Ph.D., Robert W. Buchanan, M.D., Williarm T. Carpenter, M.D., David J. Castle, F.R.C Psych.,
Leslie Citrome, M., M. P.H_, Zafiris J. Daskalakis, M., Ph.D., Michael Davidson, M.D_, Richard .J. Drake, M.R.C Psych. Ph.D._,
Serdar Dursun, Ph.., FR.C.P.C, Bjem H. Ebdrup, M.D., Ph.D., Helio Elkis, M., Ph.D., Peter Falkai, M.D., Ph.D.,

W. Wolfgang Fleischacker, M., Ary Gadelha, mM.D., Ph.D., Fiona Gaughran, M.D., F.R.C Psych.,

Birte ¥. Glenthaj., M.D., Dr.Med. S5ci., Ariel Graff-Guermero, M.D., Ph.D. Jaime E.C. Hallak, M.D., Ph.D.,

Williarm G. Honer, M.D, FR.C.P.C., James Kennedy, M.D., Ph.D., Bruce J. Kinon, M.D., Stephen M. Lawrie, M., F.R.C.Psych.,
Jdimrmy Lee, M B.B.S., M.Med., F. Markus Leweke, M.D., James H. MacCabe, F.R.C. Psych.,

Caroclyn B. McMabb, P.G.Dip.5ci., M.H.5c., Herbert Meltzer, M.D., Hans-Jdrgen Moller, MO, Shinchiro Makajima, M.D., Ph.D .,
Christos Pantelis, M.D ., M.R.C.Psych., Tiago Reis Marques, MDD, Ph.D ., Gary Remington, M.D., Ph.D., Susan L. Rossell, Ph.D.,
Bruce R. Russell, Ph.D., Cynthia O, Siu, Ph.D., Takefumi Suzuki, M.D., Ph.D., Iris E. Sommer, M.D., Ph.D., David Taylor, Ph.D.,
Meil Thomas, D.Clin.Psy., Alp Ucgok, M.D., Draniel Umbricht. M.D., James T.R. Walters, M.R.C.Psych., Ph.D., John Kane, M.D.,
Christoph U. Correll, M.D.

Objective: Resesarch and clinical translation in schizophrenia
is limited by inconsistent definitions of treatment resistance
and response. To address this issue, the authors evaluated
current appraaches amnd then developed consensus criteria
and guidelines.

Method: A systematic review of randomized antipsychotic
climical trials in treatment-resistant schizophrenia was per-
formed, and definitions of treatment resistance were ex-
tracted. Subsequently, consensus ocperaticonalized criteria
were developed through 1) a multiphase, mixed methods
approach, 2) identification of key criteria via an online survey,
and 3) meetings to achieve consensus.

Results: OF 2,808 studies identified, 42 met inclusion critera.
Of these, 21 studies (5022 did not provide operationalized
criteria. Ilm the remaining studies, criteria varied considerably,
particularly regarding symphbom sewverity, prior treatment

identified minimum and optimal criteria, employing the
following principles: 1) current symptoms of a minimum
duration and severity determined by a standardized rating
scale; 2) moderate or worse functional impairment; 3) prior
treatment consisting of at least two different anmtipsychotic
trials, each for aminimum duration and dosage; 4) systematic
monitoring of adherence and meeting of mMinimum adher -
ence criteria; 5) ideally at least one prospective treatment
trial; and &) criteria that clearly separate responsive from
treatrment -resistant patients.

Conclusions: There is considerable wariation in current
approaches to defining treatment resistance in schizo-
phrenia. The authors present consensus guidelines that
aoperationalize criteria for determining anmnd reporting
treatment resistance, adequate treatment, amd treatment
response, providing a benchmark for research amnd clinical
translation.

American Journal of Psychiatry 2016, in press, online preview
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Treatment resistant schizophrenia is associated with the worst

community functioning among severely-ill highly-disabling psychiatric

conditions and is the most relevant predictor of poorer achievements in
functional milestones

Felice lasewoli @, Sara Giordano <@, Raffasle Balletta <@, Gianmarco Latte @, Maria Vittoria Formato =,
Emiliano Prinzivalli =

., Domenico De Berardis P9, Carmine Tomasetti <, Andrea de Bartolomeis 2%

» 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



Clinical Study
Patients with Poor Response to Antipsychotics Have a More
Severe Pattern of Frontal Atrophy: A Voxel-Based Morphometry

Study of Treatment Resistance in Schizophrenia

Mario Quarantelli,” Olga Palladino,” Anna Prinster,' Vittorio Schiavone,
Barbara Carotenuto,? Arturo Brunetti,? Angela Marsili,” Margherita Casiello,”
Giovanni Muscettola,2 Marco Sal*'liratq::-re-:,,4 and Andrea de Bartolomeis”
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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
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de Bartolomeis et al., Psychiatry Res . 2013 15;210(2):387-95. doi:
10.1016/j.psychres.2013.06.042. Epub 2013 Jul 30.
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Cognitive dysfunction in MMD : the challenge
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A T Lo ey (O Statement of Task
| An ad hoc committee will plan and conduct a 1-day workshop to explore op-
ENABLING DISCOVERY, portunities and challenges related to discovery, development, and translation of
DEVELOPMENT, AND By . - -
TRANSLATION OF treatments for cognitive dysfunction m depression. The workshop will bring to-
TREATMENTS FOR gether key stakeholders to explore the discovery, development and regulatory
i COGNITIVE DYSFUNCTION path for new treatments addressing this aspect of depression.
| [ OERESSION Presentations and discussion will be designed to:
¢ Examine opportumties to facilitate new target and validation strategies

aimed at reinvigorating the development of treatments that address cog-
nition, an undertreated aspect of depression.

¢  Discuss how lessons from the translational aspects of cognitive dysfunc-
tion 1n other disorders could apply to depression.

e Highlight gaps and limitations of current tools for assessing cngnitive
d}rsflmctmn n depressmn in clhinical tnals, and consider how improve-

WORKSHOP SUMMARY

dysfunction in depression as a public health need, and opportumties for
reatments
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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



Does log-term of schizophrenia with antipsychotic medications
facilitate recovery and functioning?

* 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

Whole Brain Difference between patients and control

study ' Weight SMD subjects in annualized % percentage

Gur 1998 (46) 7% 010

Wood 20019 ®% 003 volume change

Cahn 2002 (31) —— 7.7% —-1.22

James (m) 2002 (50) — 3.7% 0.60

James (f) %002 (50) — 8 322 _8;2 )

Keter 2009659 . % 065 -.07% for whole brain volume,

Sporn 2003 (55) — 8.7% -0.31 .

Bran 300861 - ) Sl - .59% for whole brain gray matter,

Van Haren 2008 (2 - 1% 036 -.32% for frontal lobe white matter,

Mitelman 2009 (65) —E 7% -0.49 o . .

Randometecsmodel o | 1oo% oo - .32% for parietal lobe white matter,
3 o2 1 0 1 2 -.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

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



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/sbu1 77



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. . Right DLPFC
1.0 E
Medicated > Unmedicated
. E 0.5 E
= 0.0-
-0.5 E
1.0

Control Medicated Unmedicated
Patient Patient

Group

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



The Long-Term Effects of Antipsychotic Medication on
Clinical Course in Schizophrenia

Donald C., Goff, M.D., Peter Falkai, M.D., Ph.D., W. Wolfgang Fleischhacker, M.D., Ragy R. Girgis, M.D.,
Rene M. Kahn, M.D., Ph.D., Hiroyuki Uchida, M.D., Ph.D., Jingping Zhao, M.D., Ph.D., Jeffrey A. Lieberman, M.D.

Strategies for treatment

. . | discontinuation or alternative non
Little evidence was found to | oharmacologic treatment

support a negative long-term Approaches may benefit a subgroup

effect of initial or maintenance 1 of patients but may be associated with
antipsychotic treatment on incremental risk of

outcomes, compared with _relapse and require further study,

withholding treatment. of biomarkers JOle a precision medicine approach
acor maintenance  to individualized treatment.

atment on outcomes, compared with with-

holding%weatment. Randomized controlled trials strongly  AJP in Advance (doi: 10.1176/appi.ajp.201716091016)




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



