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Insel, Nature 2010



Niendam	et	al.,	2009

Vulnerability-Stress	Model



Psychiatric (and	psychotic)	disorders emerge	
during childhood and	adolescence

Lee,	Heimer et	al.,	





Early-onset psychosis (EOP)

• Onset <18	years
• Insidious onset over a	crucial	developmental period
• Overlapping symptoms in	different diagnoses
• Absence of	diagnostic-specific categories
• Schizophrenia worst prognosis,	likely due to association with

premorbid functioning and	negative symptoms.	
– Early-onset schizophrenia 25%	partial remission,	50%	chronic (Tolbert 1996)

Ballageer et al. 2005; Volkmar, 1996; Menezes and Milovan, 2000McKenna et al.1994; 
McClellan et al. 2002; Nicolson et al, 2000

Studies in	EOP	are	difficult to perform (ethics,	recruitment…),	low sample sizes…



Prevalence of	psychotic symptoms in	
childhood and	adolescence

Metaanalyses of	population-based studies

Median	prevalence of	psychotic symptoms:	
-children 9-12:	17%	
-adolescents 13-18:	7.5%	 Kelleher et	al,	Psychologial Medicine	2012

Cross-sample replication (n	=	5422	and	n	=	2230)

Wigman et	al,	Schiz Bull	2011



Psychotic symptoms in	childhood as	a	marker of	
general	vulnerability

*
*

*
RR=	7.24

RR=	3.03 RR=	3.82

All relative risk (RR)	adjusted by sex	and	family SES	

Psychotic symptoms
at	age 11

Age 38



Predominance	of	Symptoms	Over	Time
in	Early-Onset	Psychosis

Rapado-Castro	et	al,	2010

Dimensional	structure	remained	stable	over	time	

N=99	FEP



Castro-Fornieles et	al,	2011

N=	83,	ages 9-17

Global	consistency for all diagnoses 63.9%





Developmental trajectories as	
vulnerability markers of	psychosis

T.	Satterthwaite and	R.	Gur,	University of	Pennsylvania

LET’S	GO	BACKWARDS



Abnormalities in language and motor 
development in psychosis

Cannon	et	al	(2002)	Arch	Gen	Psych

Dunedin	Multidisciplinary	Health	and	Development	Study	Total	birth	cohort	born	1972/73	in	Dunedin	(N=1037),	age	26

Motor performance



Payá et	al	2013



Developmental disorders in COS

31%

29%
No Earlier Developmental 
Impairments

Hollis Type Developmental Lag/Disorder 

Pervasive 
Developmental 
Disorder (PDD)

40%

Possible common early brain  developmental pathway mediating
copy number variant association with early onset disorder

Rapoport et al, 2009



Predicted	probability	of	psychosis-like	symptoms	according	to	IQ	score
(Horwood,	J.	et	al.		Br	J	Psychiatry	2008)

ALSPAC	Birth cohort

Childhood IQ as a risk factor for psychosis



Cognitive decline	preceding psychosis in	
22q11	deletion syndrome



BASELINE ASSESSMENT 2-YEAR ASSESSMENT
EOP 

(N=24)
Controls 
(N=29)

Analysis EOP 
(N=22

Controls
(N=29)

Analysis

Attention -0.72±0.92 0.01±0.74 p= 0.002 -0.30±0.75 0.30±0.55 p= 0.002

Working 
memory

-1.30±0.98 0.03±0.85 p≤ 0.001 -1.10±0.82 0.28±0.99 p≤ 0.001

Executive 
function

-0.88±0.75 0±0.68 p≤ 0.001 -0.53±0.61 0.25±0.56 p≤ 0.001

Learning 
& memory

-1.80±1.47 0.01±0.79 p≤ 0.001 -1.03±1.39 0.16±0.91 p≤ 0.001

Global -1.17±0.74 0.01±0.53 p≤ 0.001 -0.71±0.75 0.24±0.91 p≤ 0.001

Neurocognitive	outcomes	in	EOP	and	controls

-EOP	showed	lower	scores	than	controls	in	overall	cognitive	functioning	and	in
all	specific	domains	assessed	both	at	Baseline	and	at	2-year	FU

-Significant	differences	between	EOP	subtypes	only	for	Learning	and	memory	
(p<0.04),	but	significance	disappeared	after	covarying	with	PANSS	scores	at	2-yr	
(p=0.35)

Mayoral	et	al.	Neuropsychological	functioning	in	adolescents	with	first	episode	psychosis.	Eur Psychiatry	2008;	23(5):375-83



Mayoral	et	al.,	2012

EOP	showed	more	NSS	than	controls	both	at	baseline	(p	<	.001)	and	2-year	FU	(p	<	.001)

No	differences	were	found	in	the	number	of	signs	among	diagnostic	subgroups



Allott et	al.,	2015



Fraguas	et	al.,	2015

Five	original	studies	with	156	EOP	
Mean	duration	of	follow-up	of	2.46	years	(range	2.02–3.40)

EOP	patients	show	greater	progressive	frontal	GM	loss	over	the	first	few	years	after	
illness	onset.	
Age	at	baseline	MRI	and	diagnosis	of	schizophrenia	moderate	brain	volume	changes.



C:		n	=	52	
SCZ:	n=20
BP:	n=	20

-Cortical thinning, decreased gyrification index and increased sulcal width of the frontal
cortex are present at the time of the first psychotic episode.
-Decreased frontal GI is associated with the widening of the frontal sulci which may
reduce sulcal surface area.
-These results suggest that abnormal growth of the frontal cortex represents a shared
endophenotype for psychosis



Higher GM	loss and	LCR	volume in	frontal	lobe after 2	years
Volume loss correlated with worst clinical prognosis

Arango et al., 2012

Progressive brain changes in	children and	
adolescents with first-episode psychosis





Glutation (GSH)

102	children	and	adolescents	with	a	first	psychotic	episode	
98	healthy	controls

-Decrease	in	antioxidant	defense:	decreased	TAS	and	glutathione	levels	
-Higher	lipid	damage	(LOOH)	and	glutathione	peroxidase	activity



Antiinflammatory and	oxidative/nitrosative stress	
markers	in	first-episode	psychosis

García	Bueno	et	al,	Schiz Bull,	2014

Increase in	intracellular	components	of	a	main	pro-inflammatory	pathway and	decrease	
in	the	antiinflammatory

Psychosis	may	be	biologically	toxic

N=	117	FEP	



Differences	on	pro/anti-inflammatory	markers	between	
baseline	and	6	months	follow-up	in	FEP

García-Bueno	et	al,	Int J	Neuropsychopharmacol,	2014



Oxidative	stress	variables	in	healthy	controls	(HC)	and	
healthy	controls	with	family	history	of	psychosis	(HC-FHP)

Results	non	affected	by	social	and	family	environment	factors
After	adjusting	for	FES	dimensions	TAS	diff	remained:

OR=	10.86,	95%	CI=	1.82−64.74,	p=	0.009

Gonzalez-Pinto	et	al.,	BMC	Psychiatry,	2012



FEP	onset ≤18		vs ≥25:	Baseline results

Non-parametric	1	factor	ANCOVA.	Independent	variable:	age-onset	group;	dependent	variables:	values	of	pro- and	anti-inflammatory	
markers;	covariates:	 days	between	first	psychotic	symptoms	until	baseline	visit,	age	of	onset	of	cannabis	use,	tobacco	use,	total	dose	of	
antipsychotics	(chlorpromazine	equivalents)

Moreno	et	al.,	submitted



FEP	onset ≤18		vs ≥25:	6mo-FU	results

0.042

0.070

Non-parametric	1	factor	ANCOVA.	Independent	variable:	age-onset	group;	dependent	variables:	values	of	pro- and	anti-inflammatory	
markers;	covariates:	 days	between	first	psychotic	symptoms	until	baseline	visit,	age	of	onset	of	cannabis	use,	tobacco	use,	total	dose	of	
antipsychotics	(chlorpromazine	equivalents)

Moreno	et	al.,	submitted



Basal	low	antioxidant	capacity	correlates	with	cognitive	
deficits	in	early	onset	psychosis.	A	2-year	follow-up	study

Martinez-Cengotitabengoa et	al,	2014

-Oxidative imbalance in this population (lower baseline TAS) has been associated with
worse cognitive outcomes at 2-year follow-up
-TAS was not associated with cognitive functioning in healthy controls

105	early	onset-first	episode	psychosis	 and	97	healthy	controls	
Age	9–17	years



Fraguas et al., Schizophrenia Research 2012

Baseline GSH
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Arango	et	al.,	2013

Early-onset psychotic bipolar patients have low intelligence quotient,
more neurological signs, reduced frontal gray matter at the time of their
first psychotic episode, and greater brain changes than healthy controls.

However, patients with early-onset schizophrenia seem to have more
social impairment, developmental abnormalities (eg, language
problems), and lower academic achievement in childhood than early-
onset bipolar patients.

Some of these abnormal developmental trajectories are more related to
early-onset psychotic symptoms of these 2 syndromes than to
categorically defined DSM disorders.



Earlier onset of	cannabis	use	associated with
earlier onset of	psychosis

Di	Forti et	al.,	Schizophr Bull	(2014)	40	(6):	1509-1517.



Child abuse	and	risk for psychosis



• Clinical (diagnosis,	symptom	type	and	severity,	
course-relapse/remission/readmission,	treatment,	
insight,	suicidality)

• Functional (global,	social,	educational/occupational,	
disability/dependency,	quality	of	life	

• Cognitive (attention,	working	memory,	executive	
function,	global	cognition,	IQ)	

• Neuroimaging (volume	change)
• Treatment	-related

Prognostic factors depend on outcomes

Diaz-Caneja et	al.,	2015



The	most	replicated	predictors	of	worse	clinical,	functional,	cognitive,	and/or	
biological	outcomes	in	EOP	

• Premorbid difficulties	(developmental	delays	and	poor	premorbid	
adjustment)

• Symptom severity	(especially	of	negative	symptoms)	at	baseline	

• Longer	duration	of	untreated	psychosis	(DUP)

Diaz-Caneja et	al.,	2015



Long-term outcome of	early-onset schizophrenia vs	
other early-onset psychosis

21	studies,	N=	716,	mean	age	≤18	years	

Clemmensen et	al.,	2012



Del	Rey	Mejías	et	al.,	2015

DUP	and	CGI
73.7	% variance explained

SS	and	affective	psychosis
had	comparable	deterioration



Duration	of	untreated	psychosis	predicts	functional	and	
clinical	outcome	in	children	and	adolescents	with	first-episode	
psychosis

DUP	<	6	months

Fraguas	et	al.,	2014

SZ	REMISSION

predicted	by	
C-GAF	and	DUP
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Shorter	DUP	(e.v.	8.7%,	p=	0.013)	and	greater	severity	of	baseline	negative	symptoms	
(e.v.	10.0%,	p=	0.008)	were	significantly	associated	with	greater	improvement	in	EF.



DUP	for adolescent- vs	adult-onset psychosis

Dominguez et	al.	2013



PSYCHOSIS

SCHIZOPHRENIA

Delusional	disorder

Substance	use

Bipolar	disorder

Psychotic	depression

Dementia

Schizoaffective	disorder
Schizophreniform disorder

Anti-NMDAr encephalitis

Atypical	psychotic	disorders
Post-partum	psychosis

Borderline	personality	
disorder

Brief	psychotic	disorder

Psychosis	due	to	medical	
conditions

Cultural	bound	
psychotic	syndromes



Arango	et	al.,	2017



Millan et	al.,	2016



Possible	pharmacological	targets	in	schizophrenia

POSITIVE	
SYMPTOMS

Delusions
Hallucinations

Thought	disorder

NEGATIVE	
SYMPTOMS
Blunted	affect
Anhedonia
Avolition
Alogia

Asociality

COGNITIVE	
SYMPTOMS
Working	memory
Attention/Vigilance

Verbal	learning/memory
Visual	learning/memory

Reasoning/Problem	solving
Social	cognition



“Response” Rates in Schizophrenia: NNTs1-4= 5-10

1. Kryzhanovskaya et al. J Am Acad Child Adolesc Psychiatry. 2009 Jan;48(1):60-70; 2. Findling RL et al. Am J Psychiatry.
2008 Nov;165(11):1432-41; 3. Haas M et al. Poster at 160th meeting of American Psychiatric Assoc. 2007; 4. Findling RL et al. 
Poster at AACAP Meeting 2008; 5. Sikich L et al. Am J Psychiatry 2008;165:1420-31; 6. Kumra S et al. Biol Psychiatry  2008; 
7. Shaw P et al. Arch Gen Psychiatry 2006
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Comparative	Effectiveness	of	Second-Generation	
Antipsychotic	Medications	in	Early-Onset	Schizophrenia

Olfson et	al.,	2012



•34	studies		(2719	children	and	adolescents)	

•Head to	head	and	placebo-controlled

•Clozapine	better	on	refractory	schizophrenia

•No	other	differences	in	efficacy	between	SGA





Long-Term	Symptom	Improvement	is	Similar	in	
Adolescents	and	Adults	(OC)

*		Including	only	patients	who	received	aripiprazole	and	had	both	a	baseline	and	at	least	one	post-baseline	PANSS	Total	Score	evaluation

Adolescents	13-17	yr Adolescents	15-17	yr Adults	18-65	yr

Baseline	scores 94.3
(n=196)*

93.4
(n=147)*

95.1
(n=853)*

At	endpoint (n=118) (n=91) (n=334)
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Antecedents	of	Treatment	Response	Over	Time	
in	Early-Episode	Psychosis

Levine and	Rabinowitz,	2010



Cognition: Tasks grouped in cognitive domains

• No cognitive improvement was observed in any of the groups 
• No differences between groups

Executive functions

Attention Working memory Executive
functioning

Verbal fluency Visuoconstructive
ability

Learning and
memory

2.0

1.5

1.0

0.5

0.0

-0.5

-1.0

-1.5

-2.0

Z-scores
(SD)

Quetiapine
Olanzapine

Robles et al 2011



Negative symptom reduction with SGA

• Significant symptom reduction from baseline to end of treatment only for the quetiapine 
group: olanzapine 16.5% (W=-2.533, p=0.833); quetiapine 25.6%
(W=-2.533, p=0.011)

0
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15

20

25

30

Baseline Day	7 Day	15	 Day	30	 Day	90 6	months
Time	of	assessment

Severity	
of	
symptoms

Quetiapine
Olanzapine

Arango et al 2009





Bipolar	Disorder
(N=31)

Psychotic Disorder
(N=29)

Non-psychotic Disorders
(N=30)

%	change %	change %	change

Weight kg 6.6 (5.8) 5.9	 (4.3) 4.1 (4.0)

BMI 2.3		(2.1) 0.5	 (6.8) -0.2	 (6.4)

BMI	z-score 0.6		(0.6) 0.5		(0.4) 0.6		(0.7)

SPB		mm	Hg																			 -3.1 (20.3) -2.0		(20.1) 3.4	(16.7)

DPB mm	Hg -0.4	(12.6) 3.9 (23.3) -0.4	(14.1)

Glucosemg/dl 2.80	(16.0) 2.30	(26.2) 3.4	(10.2)

Total-chol	mg/dl	 10.1	(22.5) 9.7		(19.4) 2.12	(22.3)

HDL-chol	mg/dl	 -0.5		(8.6) 3.04	(11.8) 1.01	(8.2)

LDL-cholmg/dl	 9.1	(17.8) 4.5 (15.8) 2.4	(24.6)

TGmg/dl		 5.8	(40.9) 12.1	(41.2) -0.9	(47.9)

TSHmU/L 1.63	(11.4) 0.1 (2.6) 0.1		(1.5)

Free	T4	ng/d -0.6 (1.6) -0.5		(1.1) -0.2	(0.4)

Non-significant differences between groups

Weight and metabolic changes after 3-m treatment with SGA

Moreno et al, 2010



Increase	in	BMI	z-scores:	differences	between	
paediatric	and	adult	patients

Diaz-Caneja et	al.,	in	preparation





Extrapiramidal effects at	baseline and	
after 1-year	of	antipsychotic treatment

Garcia-Amador et al, 2016

 All patients 
(N=265) 

 Baseline 
(N=265) 

3- month 
(N=210) 

6- month 
(N=160) 

1-year 
(N=110) 

Baseline-
Follow-upa 

 Mean SD Mean SD Mean SD Mean SD p 
Total Dyskinesia Score 3 4.5 4.4 5.0 4.8 5.0 4.3 5.1 a <.001 

Total Parkinsonism Score 2.0 3.4 4.0 5.1 3.5 4.6 3.1 4.4 a <.001 
Total Cognition Score 3.9 3.1 3.4 2.9 3.3 3.0 3.3 3.0 a <.001 
Total Akathysia Score .7 2.7 .5 2.0 .4 1.4 .5 1.5 .6 

 Naïve patients 
(N= 134) 

 Baseline 
(N=134) 

3- month 
(N=126) 

6- month 
(N=101) 

1-year 
(N=75) 

Baseline-
Follow-upa 

 Mean SD Mean SD Mean SD Mean SD P 
Total Dyskinesia Score  2.7 3.4 4.6 5.8 4.8 5.1 5.5 5.1 <.001 

Total Parkinsonism Score   1.6 2.9 3.7 4.8 4.0 4.6 3.2 3.9 <.001 
Total Cognition Score 4 3.2 3.8 3.1 3.4 3.0 2.7 2.7 <.001 
Total Akathysia Score .7 2.4 .7 2.2 .7 1.9 .5 1.4 .4 

!

Tardive	Dyskinesia
ü 5.8%	
ü less	frequent	in	older	subjects	
ü Increased	risk	with	psychotic	symptoms	and	longer	exposure	to	

antipsychotics



Dscontinuation rates:
44.5%	at	6	months
59.1%	at	12	months
70.9%	at	24	months.	

Discontinuation	rates	similar	between	antipsychotics.	
High	maintenance	rates	in	the	clozapine	group.



Fostering mental	health literacy and	help-
seeking at	the onset of	the disorder

Long-term	follow-up	of	the	TIPS	early	detection	in	psychosis	study:	
effects	on	10-year	outcome.



Steps	to	overcome	barriers	for	pharma
development	in	psychosis

• Development of non-dopaminergic strategies targeting
symptomatic dimensions other than positive symptoms.

• Targeting of other mechanisms involved in the
pathophysiology of schizophrenia (e.g. inflammation,
immunity)

• Repurposing of strategies available for other conditions.
• Study of more homogeneous subgroups
• Translational approaches
• Strategies aimed at modifying neurodevelopmental
trajectories and primary and secondary preventative
strategies



Neurodevelopmental basis of	drug development



Bardin,	Nature 2012.	

Critical	periods	for	intervention



Developmentally sensitive interventions

Adapted	from	Seidman and	Nortendoft.	Schiz Bulletin,	2015

Good prenatal care to improve
nutrition, reduce maternal
infection, substance misuse,
stress, obstetric complications

CONCEPTION BIRTH PRE-SCHOOL
PRIMARY	
SCHOOL

PUBERTY
ADOLESCENCE

LATE	TEENS	
AND	20s

Good perinatal support,
good supportive
parental care, early
mothe
r-child interaction
support

Clinical	risk	symptoms

• Screening for cognitive,
social and motor deficits

• Prevention of trauma and
bullying

• Participation in sports, art,
music

• Support school function
• Support relationships
• Fami
• ly psychoeducation
• Cognitive enhancement

• Prevention of substance
use

• Management of risk
taking

• Prosocial activities
• Forming identity

• CBT, family therapy
• Medication
• Supported employment

for clinical conditions

Familial	risk	for	psychosis



The	other	effects	of	antipsychotics



Preventive interventions on adolescent oxidative stress

Cabungcal et al., 



Mechanisms	of	action	of	N	– Acetylcysteine (NAC)

• Substrate	for	GSH	
synthesis

• Scavenge	oxidants	
directly

• Anti-inflammatory	
properties	

• Modulate	
neurotransmitter	
pathways	(DA	and	
glutamate)

Dean	et	al;	J.	Psychiatry	Neurosci 2011;	36(2):	78-86		



Effect	of	48-week	N	– Acetylcysteine treatment	on	grey	
matter	loss	and	oxidative	metabolism	in	early	onset	first	
episode	psychosis:	a	randomized,	double-blind,	placebo-

controlled	clinical	trial	

Aim: To evaluate the effect of 48-week of NAC treatment on grey matter change (MRI at
baseline and after a year)

Secondary	Objectives:

1. Markers	of	oxidative	status	(TAOS,	NOx,	GSH/GSSG,	antioxidants).
2. Psychopathology	(PANSS,	HAM-D,	YMRS)	and	psychosocial	functioning	(C-GAS,	

WHO-DAS).
3. Effect	on	antipsychotic	dosage	and	side	effects.



Potential	role	of	minocycline





Defining	more	homogeneous	subgroups:	
Study	of	patients	with	genetic	syndromes

Persico,	Arango,	et	al.,	European	Neuropsychopharmacology (2015)	



• Schizophrenia in genetic syndromes such as 22q11DS might
constitute a relatively homogeneous subgroup based on shared
aetiological factors.

• Prevalence of 22q11DS in patients with schizophrenia is only 0.3%.
Although models based on 22q11DS might have a limited direct
effect on the whole population of subjects with schizophrenia, they
still provide an appropriate scenario for testing specific treatment
options and identifying novel therapeutic targets.





Psychoeducational Group	Intervention	for	Adolescents	
With	Psychosis	and	Their	Families:	A	Two-Year	Follow-Up

Calvo	et	al,	JAACAP,	2016



86	subjects	with	recent	onset	schizophrenia	(mean	age	of	21	years).	
40	hours	of	training	or	40	hours	of	commercial	computer	games	over	8	weeks.	





Conclusions

• Psychotic disorders often start previous to	
adulthood

• Development shapes clinical presentation and	
biological correlates as	well as	interventions

• Therapeutic windows
• Detection and	early-intervention are	key to
improve prognosis



cmoreno@hggm.es





de	la	Serna	et	al,	2012



Aumento	de	peso	(número de	estudios)

Fármacos Total	estudios Más aumento	
con	el	1º

No	diferencias	
significativas

Más aumento	
con	el	2º

CLZ	vs	OLZ 4 0 2 2

OLZ	vs	RIS 13 7 6 0

OLZ	vs	QTP 5 4 1 0

OLZ	vs	ARP 1 1 0 0

RIS	vs	ARP 1 0 1 0

RIS	vs	QTP 5 0 5 0

RIS vs	CLZ 3 0 3 0

QTP	vs	ARP 1 0 1 0

Fraguas	et	al.,	2010



é Higher	expression	
in	FEP	than	in	healthy	
controls
ê Lower	expression	
in	FEP	than	in	healthy	
controls











Antioxidants and	antiinflammatory agents
in	schizophrenia

ES:	0.3,	n	=	270,	95%	CI:	0.06–0.537

ES:	0.45,	n	=	140,	95%	CI:	0.112– 0.779
Sommer et	al.,	Schiz Bulletin	2014
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Arango	et	al,	Schiz Bull	2015
we now have
evidence of	certain things we knew in	the past:	
-premorbid adjustment is one of	the best predictors of	prognosis,
-the more	subtle and	insidious the onset the worse the prognosis
-schizophrenia is a	síndrome	with very heterogeneous course and	outcome after a	first
psychotic episode
-lack of	adherence to antipsychotic medication is the best predictor	of	relapse after a	first psychotic
episode.	
However,	we now know,	and	did not know then,	that
-duration of	untreated psychosis is very important for predicting long-term outcome
IQ	is one of	the best resilience factors
most of	the (limited)	progressive brain changes revealed by imaging studies take place	within 2–5	
years after the first psychotic episode (with potential implications for this therapeutic window
-the observed progressive changes may be	different at	the level of	brain developmental trajectories
that result in	a	very similar	final	brain structure.	
-investing in	early intervention programs using assertive and	integrated treatments is not only
beneficial	for patients,	but also cost-effective.	It has	been calculated that for each dollar invested in	
early intervention in	psychosis,	the economic pay-off	is almost 18	dollars.1
-More	importantly,	we also know that intervening at	the time	of	the first episode may already be	too
late.
-Five decades of	research have also not been able to come	up	with biomarkers for prognosis	and,	in	
fact,	the best predictors are	still clinical and	premorbid markers of	development.



Research advances and	opportunities
for intervention

• Prevalence,	age of	onset of	psychosis,	cost of	
psychosis

• FEP	structure and	evolution.	
• Prognosis	based on:	DUP,	cognition,	negative
sxs,	

• Neurodevelopment
• Neuroimaging
• Inflammation



Delays on implementing treatments for early-
onset psychiatric disorders



Initial challenge: diagnosis
Potential psychotic disorders

• Schizophrenia

• Schizophreniform disorder

• Schizoaffective disorder

• Bipolar disorder

• Psychotic depression

• Brief psychotic disorder

• Psychotic disorder due to 
general medical condition

• Substance-induced 
psychotic disorder

• Post-psychotic depressive 
disorder of schizophrenia

• Shared psychotic disorder

• Culture-bound psychotic 
syndromes

• Atypical psychotic disorders



Childhood and	adolescence as	phases of	major
changes





Early developmental signs in	schizophrenia
patients

Neuromotor and
Minor
Physical Anomalies

Sitting,	walking,	and
standing	delays Potty	training	delays

Poor	coordination	and
clumsiness,	unusual

movements

Speech/Language/
Hearing

Delays	in	speech and
in	receptive	language,	
hearing	impairments

Poor	abnormal	speech
acquisition	and quality;	
abnormal language	
including echolalia,	
meaningless laughter

Socioemotional
Behavior

Preference	for	solitary
play;	fewer	joy,

more	negative	affect

More	internalizing	and	
externalizing	disorders,
psychotic	symptoms	at	

age	11-14

Cognition Poorer	IQ	scores

Poorer	IQ	scores,
declines	in	IQ scores	

from	4	to 7	years, poorer	
performance	in	other	

cognitive	tasks

Newborn- 3	months Infancy
3-12	months

Toddler- Pre-schooler
1- 4	years

Elementary	school
5-12	years

Adapted	from	Liu	et	al.	Schizophrenia	Bulletin,	2015.	


