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PSYCHIATRIC DISEASES ARE WIDESPREAD DISEASES 
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AFFECTIVE AND NON-AFFECTIVE PSYCHOSES: 

A COMMON CAUSE FOR ENDURING DISABILITY 

WHO, Global Burden of Disease Study, 2013 

Rank Disease Rank Disease 

1 Low back pain 11 Schizophrenia 

2 Major depression 12 Falls 

3 Iron-deficiency anaemia 13 Osteoarthritis 

4 Neck pain 14 Refraction and accomodation disorders 

5 Other hearing loss 15 Asthma 

6 Migraine 16 Dysthymia 

7 Diabetes 17 Bipolar disorder 

8 COPD 18 Medication overuse headache 

9 Anxiety disorders 19 
Other mental and substance abuse 

disorders 

10 Other musculoskeletal disorders 20 Dermatitis 
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… AND A MAJOR BURDEN FOR SOCIETY 

Gustavsson A, et al., Eur Neuropsychopharmacol, 2011  

2 Leal J, et al., Eur Heart J, 2006 

Rank Disease Rank Disease 

1 Low back pain 11 Schizophrenia 

2 Major depression 12 Falls 

3 Iron-deficiency anaemia 13 Osteoarthritis 

4 Neck pain 14 Refraction and accomodation disorders 

5 Other hearing loss 15 Asthma 

6 Migraine 16 Dysthymia 

7 Diabetes 17 Bipolar disorder 

8 COPD 18 Medication overuse headache 

9 Anxiety disorders 19 
Other mental and substance abuse 

disorders 

10 Other musculoskeletal disorders 20 Dermatitis 

Total of 207,000,000,000 € / year  

across 30 European countries1  

Cardiovascular diseases:  

Total of 169,000,000,000 € / year  

across the EU countries2 
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RECOVERY IS IMPAIRED ACROSS AFFECTIVE AND NON-AFFECTIVE 

PSYCHOSES 

Modified according to Watt DC, Katz K, Shepherd M, Psychological Med, 1983 

Judd et al., Arch Gen Psychiatry, 2003 

Angst & Preisig, Swiss Archive for Neurology and Psychiatry, 1995a, b 

Recovery rates in 

% per year 
15% 35% 45% 

Even in the so-called episodic disorders  

>50% of patients show impaired recovery 
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OUTCOME DOMAINS IN AFFECTIVE AND NON-AFFECTIVE 

PSYCHOSES, ESPECIALLY IN SCHIZOPHRENIA 

 

Clinical domain 

• Positive symptoms 

• Negative symptoms 

• Cognition 

• Ancillary symptoms  
(depression, anxiety, …) 

• Side effects 

 

Rehabilitative domain 

• Social functioning  
(social skills, relationships, …) 

• Instrumental functioning  
(coping, resources, …) 

• Occupational functioning  
(education, work, …) 

 

Humanitarian domain 

• Living/housing 

• Patient satisfaction 

• Subjective well-being 

• Quality of life 

 

Public welfare domain 

• Public safety and well-being  

of the individuals, family,  

and society 

 

Cost domain 

• Cost-benefit analysis 

• Cost-effectiveness 

Lehman. J Clin Psychiatry 1996;57(Suppl 11):61–67 

Attkisson et al. Schizophr Bull 1992;18:561–626 
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RELATIONSHIP OF FACTORS  

ASSOCIATED WITH RECOVERY (n = 209 FEP) 

Alvarez-Jimenez et al. Psychol Med 2012;42:595–606 
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RELATIONSHIP OF FACTORS  

ASSOCIATED WITH RECOVERY (n = 47 FEP) 

FEP=first-episode psychosis 

High impact of cognitive functions … 

Working 

memory 

Verbal 

memory & 

processing 

speed 

Attention 

and 

perceptual 

processing 

Neurocognitive 

factors 

Premorbid 

adjustment 

Schizophrenic 

negative symptoms 

 

Disorganised 

symptoms 

Environmental stress 

Return to work 

or school 

Learning of work 

skills 

Coping by the 

patient and 

significant others 

Three cognitive factors account for 52% of 

variance in return to work or school 9 

months later in recent-onset schizophrenia 

Nuechterlein et al. Schizophr Bull 2011;37(Suppl 2):S33–S40  
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REMISSION IN SCHIZOPHRENIA: CONSENSUS CRITERIA 

ACCORDING TO ANDREASEN ET AL. 2005 

aFor symptomatic remission, maintenance over a 6-month period of simultaneous ratings of mild or less on all items is required; 

rating scale items are listed by item number; buse of BPRS criteria may be complemented by use of the SANS criteria for evaluating 

overall remission; BPRS=Brief Psychiatric Rating Scale; PANSS=Positive and Negative Syndrome Scale; SAPS=Scale for 

Assessment of Positive Symptoms; SANS=Scale for Assessment of Negative Symptoms 

Proposed remission criteria items 

Dimensions of 

psychopathology DSM-IV criterion 

SAPS and SANS items PANSS BPRS 

Criterion Global rating 

item number 

Criterion Item 

number 

Criterionb Item 

number 

Psychoticism  

(reality distortion) 

Delusions Delusions (SAPS) 20 Delusions P1 Grandiosity 8 

Suspiciousness 11 

Unusual thought 

content 

G9 Unusual thought 

content 

15 

Hallucinations Hallucinations (SAPS) 7 Hallucinatory 

behaviour 

P3 Hallucinatory 

behaviour 

12 

Disorganisation Disorganised speech Positive formal thought 

disorder (SAPS) 

34 Conceptual 

disorganisation 

P2 Conceptual 

disorganisation 

4 

Grossly disorganised 

or catatonic 

behaviour 

Bizarre behaviour 

(SAPS) 

25 Mannerisms/ 

posturing 

G5 Mannerisms/ 

posturing 

7 

Negative symptoms 

(psychomotor 

poverty) 

Negative symptoms Affective flattening 

(SANS) 

7 Blunted affect N1 Blunted affect 16 

Avolition-apathy 

(SANS) 

17 Social withdrawal N4 No clearly related 

symptom 

Anhedonia-asociality 

(SANS) 

22 

Alogia (SANS) 13 Lack of 

spontaneity 

N6 No clearly related 

symptom 

Proposed items for remission criteria with cross-scale correspondence and relationship to 

historical constructs of psychopathology dimensions and DSM-IV criteria for schizophreniaa 

Andreasen N et al. Am J Psychiatry 2005;162:441–449 
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DISABILITY AND COSTS ARE DRIVEN BY IMPAIRED RECOVERY! 

WHAT DOES ‚RECOVERY‘ MEAN? 

Lieberman et al., Psychiatr Serv., 2008 

Drake and Wittley Can J Psychiatry, 2014 
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RECOVERY AS A PSYCHOLOGICAL CONSTRUCT (1) 

Corrigan P et al. 1999: Comm Ment Health J; 35(3): 231-9  
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RECOVERY AS A PSYCHOLOGICAL CONSTRUCT (2) 

Corrigan P et al. 1999: Comm Ment Health J; 35(3): 231-9  
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RECOVERY AND REMISSION ALSO IN BIPOLAR DISORDER… 
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THE ILLNESS MANAGEMENT AND RECOVERY PROGRAMME: 

RATIONALE, DEVELOPMENT AND PRELIMINARY FINDINGS (1) 

Mueser K et al. 2006: Schiz Bull; 32(S1): 32-43 
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THE ILLNESS MANAGEMENT AND RECOVERY PROGRAMME: 

RATIONALE, DEVELOPMENT AND PRELIMINARY FINDINGS (1 CONT.) 

Mueser K et al. 2006: Schiz Bull; 32(S1): 32-43 
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THE ILLNESS MANAGEMENT AND RECOVERY PROGRAMME: 

RATIONALE, DEVELOPMENT AND PRELIMINARY FINDINGS (2) 

Mueser K et al. 2006: Schiz Bull; 32(S1): 32-43 
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THE ILLNESS MANAGEMENT AND RECOVERY PROGRAMME: 

RATIONALE, DEVELOPMENT AND PRELIMINARY FINDINGS (3) 

Mueser K et al. 2006: Schiz Bull; 32(S1): 32-43 
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THE ILLNESS MANAGEMENT AND RECOVERY PROGRAMME: 

RATIONALE, DEVELOPMENT AND PRELIMINARY FINDINGS (4) 

Mueser K et al. 2006: Schiz Bull; 32(S1): 32-43 
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THE ILLNESS MANAGEMENT AND RECOVERY PROGRAMME: 

RATIONALE, DEVELOPMENT AND PRELIMINARY FINDINGS (5) 

Mueser K et al. 2006: Schiz Bull; 32(S1): 32-43 
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COGNITIVE REMEDIATION INDUCES PLASTIC CHANGES IN 

SCHIZOPHRENIA (1) 

Ramsay I et al. 2017: Br J Psychiatry; 210: 216-222 
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COGNITIVE REMEDIATION INDUCES PLASTIC CHANGES IN 

SCHIZOPHRENIA (2) 

Ramsay I et al. 2017: Br J Psychiatry; 210: 

216-222 
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AETIOLOGY OF AFFECTIVE AND NON-AFFECTIVE PSYCHOSES 
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GWAS POINT TO NEURAL PLASTICITY AS CANDIDATE SURROGATE OF 

IMPAIRED RECOVERY 

MHC region 

TCF4 

CNNM2 

CACNA1C 

MIR137 

ZNF804A 

NEGR1 

LRFN5 

TCF4 

TRANK1 

MAD1L1 

ERRB2 

DDN 

Sullivan et al., Nat Rev Genet, 2012 Top SNP hits in 

disease-specific 

GWAS 

Pathway enrichment analyses based 
on Psychiatric Genomics Consortium 

data in severe mental illness 

Immune, neuronal 
and neurotrophic 

pathways 
Synapse 

Histone 
methylation 

The Network and Pathway 

Analysis Subgroup of the 

Psychiatric Genomics 

Consortium, Nat Neurosci, 2015 

Genetic risk factors relate to cross-

disorder disturbances of neural plasticity 

Cross-disorder 

approach 

+ 



Impaired recovery – trajectories of impaired neural plasticity 
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20 25 30 35 40 15 10 5 

Excitatory prefrontal 

synapses 

Prefrontal inhibitory synapses 

Age 

Prefrontal plasticity 

Typical development 

Psychosis-related trajectory 

Insel et al., Nature, 2010 

Gogtay et al., PNAS, 2004 

NRG1-ERBB4-related 

pathway disruption 

affects neural plasticity 

 

Parv+ 

Interneurons 

(basket cell) 

Cortical  

projection neuron 
pre-synapse 

post-synapse 

synaptic 

cleft 

ERBB4 

NRG1 

Synaptic transmission 

I 
E 

I 
E 

Intact cognition Cognitive impairment  

Schizophrenia Healthy 

Stefansson et al., Nature 2009  

Ripke et al., Nat Gen 2013 

Agarwal et al., Cell Rep, 2014 

Lewis et al, TINS, 2012 

Weickert et al, Transl Psychiatry 2012  

Hahn et al, Nat Med, 2006 



Myelination 

%
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f 
m
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Koutsouleris et al.,  

Schizophr Bulletin, 2014 

20 25 30 35 40 15 10 5 

Transnosological

BrainAGE 

analysis using 

machine learning 

Excitatory prefrontal 

synapses 

Age 

Dysmaturational abnormalities and impaired recovery 

Prefrontal inhibitory synapses 

Prefrontal plasticity 

Typical development 

Psychosis-related trajectory 

Schnack et al., AJP, 2016 

Insel et al., Nature, 2010 

Gogtay et al., PNAS, 2004 

Cross-sectional sMRI Longitudinal sMRI 

In FE-SCZ 



775 patients with SZ, BD and MDD (225 

impaired, 550 good recovery), 400 HC 

Validation &  

Refinement 

Prospective standardized recruitment  

and 24 months follow-up 

Understanding impaired recovery requires  

a multi-scale transnosological analysis approach 

Multi-modal, 

transnosological data 

repository (N=4975) 

CHR, FE-SZ, FE-MDD, RE-

MDD, BD, RE-SZ, HC 



Years 1 – 4  Years 5 – 8 Years 9 – 12 

CRC‘s 12-year concept from a ‚bird‘s perspective‘ 

‚Multiscale knowledge 

molecules‘ 

Discover a library of candidate 

multiscale mechanisms in the 

existing / new CRC data. 

Causal 

networks 

Refine, assemble and 

therapeutically validate 

multiscale mechanisms and 

predictors in new CRC data. 

Treatment profiling  

system 

Integrate and validate  

a treatment profiler: 

• Verified mechanisms 

• Predictive patterns 

• Novel modes of action 



MODULE A: A comprehensive toolkit for studying  

multi-scale mechanisms of recovery 

TCF4/TAOK2 

mouse models 

SCHEUSS/WEHR 

Neuron-Glia  

cell interactions 

GÖTZ/GROTHE 

Catatonia 

NAVE/ 

EHRENREICH 

Optogenetics/ 

risk gene models 

SCHLÜTER/ 

ROSSNER 

Epigenetics 

FISCHER/ 

SANANBENESI 

Inflammation 

treatment response 

LIEBSCHER/KÜMPFEL 
Oligodendrocyte 

pathology 

SCHMITT/MEINL 

Fünfschilling et al., … Nave, Nature, 2012 

Hammer et al., … Ehrenreich, Mol 

Psychiatry, 2014 

Stahl et al., …Götz, Cell, 2013 

Grothe et al., Nat Neurosci, 2013 

Meyer, Bonhoeffer and Scheuss, 

Neuron, 2014 

Wehr et al., Nat Cell Biol, 2013 

Liebscher et al., Mol Psychiatry, 2014 

Spadaro et al., …Kümpfel, Ann Clin 

Tranl Neurol, 2015 

Schmitt et al., Acta Neuropathol, 2009 

Laurent et al., …Meinl, Nat Commun, 2015 

Huang et al., … Schlüter, PNAS, 2015 

Botvinnik et al., …Rossner, Nat Methods, 2010 

Peleg et al., … Fischer, Science, 2010 

Sananbenesi et al., Nat Neurosci, 2007 



Cell based assay 

Wehr M et al. 2017: EMBO Mol Med; Jul 25. doi: 10.15252/emmm.201707691. 

[Epub ahead of print]  

An example for the translational chains  

to be developed by the CRC 

Screening NIH library 

Modulator of E/I balance 

Rescue of behavior 

by Spironolacton 

Neurobiological 

Mechanism 

Preclinical Study 

Clinical Trial 

New Stratified Therapy 

Spiro-Treat 

50% of recruitment 

objective achieved 



Cell based assay 

Stratification 

Screening NIH library 

Modulator of E/I balance 

Rescue of behavior 

by Spironolacton 

Neurobiological 

Mechanism 

Preclinical Study 

Clinical Trial 

New Stratified Therapy 

Spiro-Treat 

50% of recruitment 

objective achieved 
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Recovery 

strata 

Translational 

chains 

Mechanistic 

dictionary 

a b c 

Recovery  

Profile 1 

2 

3 

Wehr M et al. 2017: EMBO Mol Med; Jul 25. doi: 10.15252/emmm.201707691. 

[Epub ahead of print]  



MODULE B: From behavior to genes:  

decoding the multi-scale markers of recovery 

Multi-scale decoding of recovery  

  using data mining approaches 

    KOUTSOULERIS/ HOFMANN-APITIUS 

Genetic modelling of risk factors  

  for impaired recovery 

    BINDER/THEIS 

    Proteomic stratification  

  of longitudinal recovery phenotypes 

SCHULZE/ MÜLLER-MYHSOK/MANN 

    Modeling recovery using in silico neural  

  and behavioral simulation 

KAMBEITZ/STRUBE 

  Multimodal biomarker profiling 

 of treatment response 

PAPIOL/SCHULZE 

    Circadian rhythm disturbances  

  in impaired recovery 

ROENNEBERG/ SCHULTE-KÖRNE 

Koutsouleris et al., Arch Gen Psych, 2009 

Hofmann-Apitius et al., Nat Rev Drug Discov,  

2015 

Binder et al., JAMA, 2008 

Marr, Theis and Schröder, Nat Biotechnol, 2016 

Hagemeyer, …, Papiol et. al., EMBO 

Mol Med, 2012 

Schulze et al., Lancet, 2016 

Allebrandt et al., … Roenneberg, Mol 

Psychiatry, 2013 

Roeske et al., … Schulte-Körne, Mol 

Psychiatry, 2011 

Bhattacharyya, …, Kambeitz et al., Arch Gen 

Psych, 2012 

Strube et al., Neuropsychopharmacology, 2015 

Schulze et al., N Engl J Med, 2014 

Winkelmann, …, Müller-Myhsok et al., Nat Genet, 

2007 

Aebersold and Mann, Nature, 2016 



MODULE B: Identifying predictive markers  

of social functioning outcomes using sMRI 

Sensitivity: 81.3% 

Specificity: 71.1% Prognostic Summary Index: 52.7% 

Subject # 

S
V

M
 s

c
o

re
 

-2 -6 
+6 +2 

CV ratio 
95%-CI 

Leave-site-out validation 

109 CHR subjects 

followed over 1 year 

Good outcome 

Poor outcome 

Koutsouleris & PRONIA consortium., in preparation 



Non-invasive   

brain stimulation   

HASAN 

Physical exercise 

FALKAI/BICKEBÖLLER  

Combined neuroimaging  

stimulation studies  

PADBERG/KEESER/ERTL-WAGNER 

Neurofeedback  

KARCH/POGARELL 

Neurocognitive interventions  

KAMBEITZ-ILANKOVIC/MÜLLER 

MODULE C: Modulating recovery using  

mechanism-based interventions 

Falkai et al., Mol Psychiatry, 2015 

Malzahn et al., …, Bickeböller, Eur J Hum Genet , 2014 

Kambeitz-Ilankovic et al., Schizophrenia Bull, 2013 

Muller et. al., Proc Natl Acad Sci U S A, 2012 

Levkovitz, …, Padberg et al., World Psychiatry, 2015 

Keeser et al., J Neurosci, 2011 

Koerte, Ertl-Wagner et al., JAMA, 2012 

Juckel, Karch et al., NeuroImage, 2012 

Pogarell et al., Biol Psychiatry, 2003 

Hasan et al., Mol Psychiatry, 2016 



MODULE C: Therapeutically validating recovery mechanisms 

using NIBS 

Hasan et al. Mol Psychiatry 2016 
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50% of patients with affective and non-affective 
psychoses have difficulties in overcoming residual 
symptomatology of their illness (partial non-recovery) 

Recovering implies the reduction of symptoms to a 
minimum and improvement to a maximum, lasting for a 
period over 1-2 years 

Recovery has an outside view (e.g. measure taken by the 
GAF, HAMD etc) as well as an inside view (subjective 
component, Recovery Assessment Scale (RAS)) of the 
illness 

Summary (1) 
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Recovery oriented therapies contain training modules for 
strengthening the stress resistance and stress coping 
skills of patients with affective and non-affective 
psychoses 

Understanding the pathophysiology of recovery defining 
a model will help to subdivide patient groups due to their 
long-term outcome at an early stage of the illness 

Based on this each subgroup, optimally each patient, will 
receive optimal treatment which will eventually lead to 
the best possible level of recovery 

Summary (2) 
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Thank you for your 
attention 


