
Schizophrenia spectrum 
disorders 

Aetiology, staging, treatment and 
physical co-morbidities 



Questions - etiology 

• What is the estimated percentage explaining 
schizophrenia using the information of 108 genetic loci 
related to the disorder? 

a. 10% 

b. 20%  

c. 30% 

• These loci are related to 

a. Serotonin  

b. GABA 

c. Immune system 

 

 

 

 



Questions - etiologie 

• The risk of schizophrenia is increased by 
childhoodtrauma with: 

a. 2-4% 

b. 4-6% 

c. 6-10% 

• A first degree family member has increased risk of 
schizophrenia:   

a. 5-20%  

b. 20-35%  

c. 35-50%  



Aetiology - Genes 





The genetic overlap between  
schizophrenia and other non-psychiatric  disorders 



Family risk 



 Environmental factors and 
schizophrenia 

 

• Cannabis use odds ratio +/-7; Immigration +/-5; 
Urbanisation; Head trauma; Recent life-events 







Childhood adversity and risk of 
psychosis 

Trauelsen AM et al. Childhood adversity specificity and dose-
response effect in non-affective first-episode psychosis. 
Schizophr Res. 2015 Jun;165(1):52-9.  



Relative risks and 95% confidence 
intervals. Blue lines represent RRs for 1 
move. Green lines represent RRs for 2 
moves. Red lines represent 3 or more 
moves. Estimates are adjusted for age, 
sex, calendar year, birth period, parental 
age, urbanicity level at birth, and history 
of mental disorder in a parent or sibling. 
For a color version, see this figure online. 
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Questions - etiologie 

The risk of schizophrenia is increased by childhood 
trauma with: 

a. 2-4% 

b. 4-6% 

c. 6-10% 

 

A first degree family member has increased risk of 
schizophrenia:   

a. 5-20%  

b. 20-35%  

c. 35-50%  

 



Positieve 

symptomen 

Staging schizophrenia 



Brain volume changes with age 

 

Bivh2>50% 
 



Accelerated brain aging  

Koutsouleris N et al. Schizophr Bull 2014;40:1140-1153 

© The Author 2013. Published by Oxford University Press on behalf of the Maryland Psychiatric 

Research Center. All rights reserved. For permissions, please email: 

journals.permissions@oup.com 



Questions staging 

• To reduce the prevalence of psychotic disorders we should: 

1. Set up pecialized clinics for subjects who have prodromal 
symptoms 

2. Follow-up subjects seen in the child and adolescent 
psychiatry department 

3. Screen the pre-adolescent population 

4. Other  

 

• Are we able to detect all subjects who will develop a 

psychotic disorder if we do all of the above?  

1. Yes 

2. No 



Questions treatment 

• What is the percentage of patients with a first episode 
psychosis receiving a diagnosis of schizophrenia 
spectrum disorder?  

a. 60 % 
b. 70% 
c. 80% 
• Which treatment is not proven effective yet for patients 

with schizophrenia? 
a. Cognitive behavioral treatment 
b. EMDR 
c. Psychoeducation 
 



2. Description of SMILEY and HR 

population 

 

No / low risk 

Medium risk 

High risk 

Ultra high risk 

Breastcancer 

Men: 

<1/100 Women: 

1/10 



SZ/

BPD 

No / low risk 1%-4% 

Medium risk 5-10% 

High risk 10-20%  

Ultra high risk 20-50% Problems 

at school 
-child and 

adolescent 

psychiatry 

 

 -homeless 

 

 

 

-famliy history of 

psychotic 

disorder 

 

> 1 family 

member with 

psychosis 

  

and 

prodromal 

symptoms 

 

Chromoso-

mal abn. 

22q11DS / 

XXY 



Ultra High Risk Criteria 

PACE:  

Ultra-high risk was defined by the presence of subthreshold 

and/or self-limiting psychotic symptoms and/or having a 

family history of psychotic disorder combined with functional 

Decline. 

 

PRIME: 

One or more of 3 criteria  

1. new onset or recent worsening of subsyndromal 

 ‘‘attenuated’’ positive psychotic symptoms 

2. very brief periods of fully psychotic positive symptoms 

3. deterioration in functioning within the last year and schizotypal 

    personality disorder or a having first-degree relative with psychosis. 



Transition rate of prodromal to psychosis 





Ultra 

High 

Risk 



Staging schizophrenia 



Date of download:  7/8/2012 
Copyright © 2012 American Medical 

Association. All rights reserved. 

From: Association Between Duration of Untreated Psychosis and Outcome in Cohorts of First-Episode 

Patients:  A Systematic Review 

Arch Gen Psychiatry. 2005;62(9):975-983. doi:10.1001/archpsyc.62.9.975 

Odds of no remission in the long vs short duration of untreated psychosis (DUP) groups. An odds ratio greater than 1 indicates that 

individuals in the long DUP group were more likely not to be in remission at the follow-up point. CI indicates confidence interval; 

PANSS, Positive and Negative Syndrome Scale; GAF, Global Assessment of Functioning; WHO, World Health Organization; and 

SAPS, Scale for the Assessment of Positive Symptoms. Squares indicate the size of the contribution to the study of the summary 

odds ratio (diamonds). 

 

Figure Legend: 



Inge Joa, et al. Schizophr Bull. 2008  

Shortening the DUP with national  

campaign about psychosis - Norway 
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Psychosis  

Remission  

Recovery  

Cahn et al.  

Eur.Neuro. Psychoph 2009  

Psychosis over time - 5 year follow up 



Long term outcome 
of schizophrenia 

spectrum disorder 
A six year follow up in 1000 

patients 



Korver et al. Int 
J Methods 
Psychiatr Res. 
2012 



Drop-out 6 years – patients only 

GROUP in preparation  

	 	
	
	

	 	

	 Drop-out	 In	study	(6	years)	 Statistics	

AGE	at	T0	 27.7	(8.4)	 27.4	(7.4)	 n.s.	
GENDER	(m/f)	 455/134	 397/133	 n.s.	
IQ	 93.2	(16)	 97.4	(16)	 p<0.001	
Ethnicity	
(Caucasian/other)	

414/146	 443/80	 p<0.001	

	
CAN-unmet	needs	

	
3.54	(2.9)	

	
2.91	(3.2)	

	
p<0.01	

PANSS	TOTAL	 5.7	(1.9)	 1.6	(0.7)	 p<0.001	
		Pos.	 1.9	 1.7	 P<0.01	
		Neg.		 	2.1	 1.9	 P<0.001	
		Gen.	 1.8	 1.7	 P<0.001	
Remission	
Yes/no	

	
217/314	

	
250/255	

	
P<0.01	

	

DROP OUT IS 35% AND 58% IN 
SYMPTOMATIC REMISSION   



GROUP in preparation  

Functional outcome after 6 years 

 
 
 



Neurocognition and remission status after 

three year follow up 

Higher verbal IQ predicts 

remission status at 3 year 

follow-up 

Nijs et al, 2015 



Premorbid Adjusment and 

remission status at follow up 

P<0.001 





Machine learning 

https://www.youtube.com/watch?v=ty-kTUzMnjk 



Treatment- Psychoeducation  



Treatment - Forest plot of studies in the meta-analysis of overall symptoms.CBT, 

cognitive-behavioural therapy. 

S. Jauhar et al. BJP 2014;204:20-29 

©2014 by The Royal College of Psychiatrists 



Other treatments 



Questions 

• To reduce the prevalence of psychotic disorders we should: 

1. Set up pecialized clinics for subjects who have prodromal 
symptoms 

2. Follow-up subjects seen in the child and adolescent 
psychiatry department 

3. Screen the pre-adolescent population 

4. Other  

 

• Are we able to detect all subjects who will develop a 

psychotic disorder if we do all of the above?  

1. Yes 

2. No 



Questions 

• What is the percentage of patients with a first episode 
psychosis receiving a diagnosis of schizophrenia 
spectrum disorder?  

a. 60 % 
b. 70% 
c. 80% 
• Which treatment is not proven effective yet for patients 

with schizophrenia? 
a. Cognitive behavioral treatment 
b. EMDR 
c. Psychoeducation (family/patients) 
 
 



Prevention of early death and  
improving quality of life in schizophrenia  



Life-style 

 

- What percentage of patients with schizophrenia 
smoke?  

a. 30%-50% 

b. 50%-80% 

c. 80%-100% 

- Percentage of metabolic syndrome in schizphrenia?  

a. 20% 

b. 40% 

c. 60% 

 



Life expectancy and specific causes of death for substance-related 
disorders, schizophrenia-like psychoses, affective disorders and 
personality disorders in patients 2000–2006 in Denmark, Finland and 
Sweden. 

Nordentoft M, Wahlbeck K, Hällgren J, Westman J, et al. (2013) Excess Mortality, Causes of Death and Life Expectancy in 270,770 

Patients with Recent Onset of Mental Disorders in Denmark, Finland and Sweden. PLoS ONE 8(1): e55176. 

doi:10.1371/journal.pone.0055176 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0055176 

15 years 

reduced in 

women 

 

20 years 

reduced in 

men 

 

2-3 x other 

medical 

problems 

 

3-77 x 

suicide and 

other 

 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0055176




JAMA Psychiatry December 2014 
Volume 71, Number 12 



Life expectancy is decreased 
because of:  

1. Disease itself (suicide/self neglect)  

2. Antipsychotics other medication and their side-effects  

3. Unhealthy lifestyles (i.e. smoking and unhealthy diet) 

4. Gene x enviromental overlap with somatic disease  

(i.e. Diabetes, CVD, CVA) 



Bak M, Fransen A, Janssen J, van Os J, et al. (2014) Almost All Antipsychotics Result in Weight Gain: A Meta-Analysis. PLoS ONE 9(4): e94112. 
doi:10.1371/journal.pone.0094112 
http://www.plosone.org/article/info:doi/10.1371/journal.pone.0094112 

Weight Change in Antipsychotic naïve 

patients 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0094112


Side-effects of other medication used in 
the treatment of psychotic disorders 



Mizuno et al. 2014 

schiz. bull 

Treatment of weight gain 



Relative risk of fatal cardiovascular disease 



Smoking 

NICE GUIDELINE UPDATE 
Consider one of the following to help people stop smoking: 
- Nicotine replacement therapy (usually a combination of transdermal 
patches with a short acting product such as an inhalator, gum, lozenges, or 
spray) for people with psychosis or schizophrenia 
1. Bupropion for people with a diagnosis of schizophrenia 
2. 2. Varenicline for people with psychosis or schizophrenia. 
[Based on very low to moderate quality evidence from randomised controlled 
trials] 
- Warn people taking bupropion or varenicline that there is an increased risk 
of adverse neuropsychiatric symptoms and monitor them regularly, 
particularly in the first two to three weeks of treatment. (New 
recommendation.) [Based on the experience and opinion of the GDG] 



Diet???? 



Physical activity (PA) 

Stubbs et al. 2016. How much physical activity do people with schizophrenia 
engage in? A systematic review, comparative meta-analysis and meta-regression 

They found:  

1. less moderate and vigorous PA in schizophrenia 

2. Only 56% met the recommended 150 min of moderate physical activity per 
week 

3. Depressive symptoms and older age were associated with less vigorous PA 

 



Physical Fitness 



Life-style 

 

- What percentage of patients with schizophrenia 
smoke?  

a. 30%-50% 

b. 50%-80% 

c. 80%-100% 

- Percentage of metabolic syndrome in schizphrenia?  

a. 20% 

b. 40% 

c. 60% 

 



Conclusions 

• Polygenic risk score explains 20% in the development of 
schizophrenia. In particular genes involved in the immune system 
appear to play a role in schizophrenia. 

 

• Prevention psychiatry should target a broad range of psychiatric 
complaints  

  

• Studies with the aim to improve cognition in all stages of 
schizophrenia are needed 

 

• Focus on life-styles and reduction of side-effects – room for 
improvement  

 



Neuroimaging findings an 
endophenotype - Enigma 





 Figure 2. Interaction between environmental risk factors and group on cortical thickness. (A) Interaction between childhood trauma 

and group (linear trauma × group interaction, p = .01). (B) Interaction between cannabis use and group (cannabis x group interact... 

Reduced Cortical Thickness as an Outcome of Differential Sensitivity to 

Environmental Risks in Schizophrenia 

Habets et al Biological 

Psychiatry, Volume 69, Issue 

5, 2011, 487–494 

Neuroimaging findings and 
enviromental factors 



Brain volume changes in 
schizophrenia 



http://www.myconnectome.nl 

Human connectome  



Impaired Connectivity 







Machine learning and 
neuroimaging for diagnostics  


