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Learning objectives

1. Better recognize the signs and symptoms of psychosis in youth and how 

those change over development

2. Familiar with current genetic findings in early onset psychosis

3. Review the impact of early life adversity on early onset psychosis

4. Develop an understanding of why studying child onset psychosis is an 

important strategy for understanding idiopathic adult psychosis



Patients and families come to BCH with two 

fundamental questions
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What’s 

wrong?

What’s 

next?

For many patients, genetic testing (and clinical expertise) 

can be used to answer these questions



Manton Center For Orphan Disease Research

Infants were presenting in the NICU with seemingly genetic 
disorders with limited means for research follow-up (for 
both clinically diagnosed and undiagnosed)

Find an established 

study in which the 

patient can enroll

Create an IRB 

protocol  to enroll 

the patient

Alan Beggs, PhD

Director, Manton Center

Pankaj Agrawal, MD

Division of Newborn Med.



About Us

• A philanthropically funded center at Boston Children’s Hospital 
dedicated to rare genetic disease research

Our Mission

• To understand, diagnose, and promote development of 
treatment for rare genetic disorders through collaboration with 
physicians/institutions and enrollment of patients

Gene Discovery Core (GDC)

• Research study within The Manton Center focused on creating 
a database and repository to learn more about rare and 
undiagnosed genetic disorders 



Process

1. Referral to Boston Children’s Hospital

2. Enrollment in the Manton Center for Orphan Disease 
Research

3. Biospecimen collection (blood or saliva, local or from all over 
the world)

4. Sequencing (exome, genome, long-range mapping)

5. Analysis (trio, suspected disease model)

6. Confirmation (protein model, animal model)

7. Confirmation (CLIA, result return)
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Enabling gene discovery

• 6700 participants

• 23 Departments

• 50 US States

• 53 Countries

• 6 Continents



Referred to Manton Center

• Presented with command hallucinations and behavioral

• He was described as having mood swings, lack of emotional control, and severe separation 

anxiety. 

• He had severe self-injurious behaviors. 

• Sudden onset behavioral regression: 

– aggression towards his sister and dog worsened and became highly unpredictable, to the 

extent that he could not be left alone with them or any other children.  

• He was found hitting himself in the head and said he was trying to get two 

small boys “in my head” to shut up. These boys often said “bad things,” told 

him to hurt himself and others, and he felt he needed to obey them. He had 

delusional conviction that the boys in his head were real. 



Novel de novo variant in ATP1A3



ATP1A3 is an interesting gene
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A681T
p.V129M



Unbiased analysis of differentially 
expressed genes returned SCZ

DAVID: Functional Gene Classification Tool:



Conceptualizing 

psychosis in youth

Learning Objective 1. To better recognize the signs and symptoms of 

psychosis in youth and how those change over development



Mental health is multifactorial

• Mental illnesses clearly include genetic, environmental, 

psychological and social causes. 

• Typically, more than one of these factors is needed to 

cause illness



Extreme phenotypes

Age at Psychosis Onset
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NIMH Epidemiologic Catchment Area 

Study, Four Sites, 1978 to 1983



Psychosis in children & adolescents

• Psychotic-like symptoms: transient 
unusual thoughts or beliefs

• Clinical high risk: some signs and 
symptoms of psychosis w/o dx

• Early onset psychosis (EOP): 
psychosis dx <19 years (very early 
onset <13 years)

• Childhood Onset Schizophrenia 
(COS): schizophrenia dx <13 
(adolescent <19 years)



EOP Prevalence

• Lifetime prevalence of psychosis 

varies from ~2-3.5%

• 12.3% before 18 years

• 3% before 14 years

Schizophrenia Mood Disorder



Symptoms observed in EOP
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1506 EOP patients at baseline 

773 at follow-up (2.2 – 1.7 years) 



Another referral to the Manton Center

• The proband is a 12-year old boy who first presented to neurology at age 5 

for concerns about school performance

• Evaluation showed delays in gross motor skills and some behavioral 

concerns but above average intelligence

• At age 7, concern for ADHD and compulsive behaviors (severity decreased 

over time) and mild social delays.

• At age 9, proband referred for psychotherapy evaluation for paranoia and 

hallucinations. 

• Diagnosed with major depression with psychotic features in the context of 

NVLD (non-verbal learning disability) and OCD

• Fear of being hunted, voices listening to him, mortality
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De novo variant in TRRAP



Mouse model

• Using CRISPR/Cas9 to create a 

mouse model of the patient



Infrastructure for gene discovery

Research programs on:

• ATP1A3 

• TRRAP

• RCL1

• ZMYM2 

• ATP1B1 

• FOXP1 

• CMIP

• 16p13.11 del/dup

Joseph Gonzalez-Heydrich, MD



EPICenter: Early Psychosis Investigation Center

Integrates clinical, translational and basic 
research for children and adolescents with 
EOP

A well phenotyped EOP/family cohort with 
biosamples

Expansion of the BCH Developmental 
neuropsychiatry clinic (Gonzalez-Heydrich)

Funded by the Fuss Center

EPICenter



EPICenter Protocol & Current Enrolment

SUBSTANCE USE COGNITION

SYMPTOMS

BIOSAMPLES

Structured Clinical 
Interview for DSM 
Disorders (SCID) / 

Kiddie Schedule for 
Affective Disorders 
and Schizophrenia 

(K-SADS)

Prodromal Questionnaire Brief 
(PQ-B)

Global Assessment 
of Functioning 
(GAF) Scale / 

Children's Global 
Assessment Scale 

(CGAS)

Car, Relax, Alone, Forget, Friends, Trouble 
(CRAFFT)

Saliva

Pubertal Development Scale 
(PDS)

Childhood Trauma Questionnaire (CTQ)

DIAGNOSIS

FUNCTIONING

PUBERTY

TRAUMA

Wechsler Test of Adult Reading (WTAR)

Verbal Fluency (animals, letters)

Digit Symbol Coding

California Verbal Learning Test (CVLT)

Face Memory

Digit Span

Letter Number sequencing (LNS)

Matrix Reasoning 

Alcohol Use Disorders Identification Test 
(AUDIT)

Brief Psychiatric Rating Scale 
(BPRS) 

Lifetime Dimensions of 
Psychosis Scale (LDPS)

Magical Ideation Scale 
(MIS)

Beck Depression Inventory 
(BDI)

Buccal swab

Blood 

Drug Abuse Screening Test for 
Adolescents (DAST-A)

Traumatic Events Screening Inventory (TESI)

PARENT REPORT

Child Behavior Checklist 
(CBCL)

Social Responsiveness Scale 
(SRS)

Strengths and Difficulties 
Questionnaire (SDQ)

Pittsburgh Sleep Quality Index 
(PSQI)

SLEEP

Family Interview for Genetics Studies 
(FIGS)

FAMILY HISTORY

Emotion Recognition

Face-Name Task

EPICenter

Protocol of the Early Psychosis Investigation Center (EPICenter) Study

SOCIAL 
DETEMINANTS 

OF HEALTH

October 29, 2024

Probands 142

Controls 66

Family Members 234

Total 442

EPICenter



Comparison of our cohort to other cohorts

Sebastien Jacquemont, MD



Genetic influences on 

early onset psychosis 

Learning Objective 2. To become familiar with current genetic findings 

in early onset psychosis



Common Genetic Variants Influence EOP Risk

4 EOP loci  
1,256 cases
2,661 controls

287 Schizophrenia loci  
76,755 cases
243,649 controls



Variants across the allelic spectrum influence 

schizophrenia risk

69,369 cases/236,642 controls 

24,248 cases/97,322 controls 

21,094 cases/20,227 controls 

https://schema.broadinstitute.org/results 

https://schema.broadinstitute.org/results


Searching for rare genetic influences on 

psychosis risk



Copy Number Variant (CNV)

E

D

A
B
C
D

A
C
D

A
B

C
D

B

A

B
C

D

A

B
C

Control Deletion Duplication Inversion Insertion

Figure 1 Types of copy number variants (CNVs)

Copy Number Variants

Structural variation involving 

unbalanced rearrangements 

of DNA segments (>50 Kb) 

which can alter the diploid 

status

Human populations show extensive polymorphism — 

both additions and deletions — in the number of cop-

ies of chromosomal segments, and the number of genes 

in those segments1–6. This is known as copy number 

variation. A high proportion of the genome, currently 

estimated at up to 12%, is subject to copy number vari-

ation4. Copy number variants (CNVs) can arise both 

meiotically and somatically, as shown by the finding 

that identical twins can have different CNVs7 and that 

repeated sequences in different organs and tissues from 

the same individual can vary in copy number8. Copy 

number variation seems to be at least as important as 

SNPs in determining the differences between individual 

humans9 and seems to be a major driving force in evolu-

tion, especially in the rapid evolution that has occurred, 

and continues to occur, within the human and great 

ape lineage10–14. Changes in copy number might change 

the expression levels of genes included in the regions of 

variable copy number, allowing transcription levels to be 

higher or lower than those that can be achieved by con-

trol of transcription of a single copy per haploid genome. 

Possible adaptive advantages of copy number variation 

are discussed in BOX 1. Additional copies of genes also 

provide redundancy that allows some copies to evolve 

new or modified functions or expression patterns while 

other copies maintain the original function15,16. The non-

homologous recombination events that underlie changes 

in copy number also allow generation of new combina-

tions of exons between different genes by translocation, 

insertion or deletion17,18, so that proteins might acquire 

new domains, and hence new or modified activities.

However, much of the variation in copy number is 

disadvantageous. Change in copy number is involved 

in cancer formation and progression19,20, and contrib-

utes to cancer proneness21. In many situations, a change 

in copy number of any one of many specific genes is 

not well tolerated, and leads to a group of pathologi-

cal conditions known as genomic disorders22. Because 

particular gene imbalances are associated with specific 

clinical syndromes, data on rare clinical cases of change 

in copy number are available and have facilitated the 

study of the chromosomal changes underlying copy 

number variation. Further examples have come from 

studies of complete genomes, and from genome-wide 

surveys of CNVs using techniques such as array com-

parative genomic hybridization4, comparison of expression 

levels23 or paired-end mapping3.

Mechanisms of chromosomal structural change 

have been studied in model organisms, nota-

bly Saccharomyces cerevisiae, Escherichia coli  and 

Drosophila melanogaster. By bringing together the find-

ings from model organisms with the characteristics of 

copy number variation in human and primate genomes, 

we can begin to work towards an understanding of the 

processes that lead to chromosomal structural change, 

and thus gain insights into a major driving force of 

human evolution24. Extrapolation from one organism 

to another is not always reliable, but it has proved very 

successful in the study of processes acting on DNA; 

almost all DNA repair mechanisms acting in humans 

were first described in model organisms, particularly 

bacteria25.
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Array comparative genomic 

hybridization

A microarray-based technique 

to measure the relative amount 

of any DNA sequence.

Paired-end mapping

A technique whereby novel 

linkage relationships are 

detected by finding short 

sequences linked to other 

short sequences in DNA 

fragments of uniform size.

Mechanisms of change in  
gene copy number
P. J. Hastings* , James R. Lupski* ‡§, Susan M. Rosenberg* ||¶# and Grzegorz Ira*

Abstract | Deletions and duplications of chromosomal segments (copy number variants, 

CNVs) are a major source of variation between individual humans and are an underlying 

factor in human evolution and in many diseases, including mental illness, developmental 

disorders and cancer. CNVs form at a faster rate than other types of mutation, and seem to 

do so by similar mechanisms in bacteria, yeast and humans. Here we review current models 

of the mechanisms that cause copy number variation. Non-homologous end-joining 

mechanisms are well known, but recent models focus on perturbation of DNA replication 

and replication of non-contiguous DNA segments. For example, cellular stress might 

induce repair of broken replication forks to switch from high-fidelity homologous 

recombination to non-homologous repair, thus promoting copy number change.
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Recurrent CNVs

Non-allelic homologous recombination 

(NAHR) is typically mediated by low-copy 

repeats (LCRs) with recombination 

hotspots, gene conversion and apparent 

minimal efficient processing segments. 
NAHR that share a common size, show 

clustering of breakpoints, and recur in 

multiple individuals



Recurrent CNVs influence adult idiopathic 

schizophrenia risk

21,094 SCZ & 20,227 controls

Marshall on behalf of the CNV & Schizophrenia PGC

Deletions

Duplications

Genome-wide significant 

evidence was obtained for 

1q21.1, 2p16.3 (NRXN1), 3q29, 

7q11.2, 15q13.3, distal 16p11.2, 

proximal 16p11.2 and 22q11.2



Recurrent CNVs in childhood schizophrenia

N=126 childhood onset schizophrenia



Prevalence of Recurrent CNVs in EOP

Sensitivity
EOP vs. ASD

p-value

EOP vs. CT

p-value

EOP Full Sample (N=137) 0.02 3x10-5

EOP without ASD (N=90) 0.16 6x10-3

EOP without ID (N=120) 0.16 6x10-3

EOP without schizophrenia (N=98) 0.02 3x10-3

EOP < 13 years old (N=99) 0.40 0.02

EPICenter



Diversity in genomic rearrangements

~90% of CNVs identified in the 

clinic are non-recurrent and are 

therefore too rare (i.e., 

insufficient copies) for 

association studies of individual 

CNVs to be practical 



Genome-Wide CNV Risk Score (CRS)

15 

 

 
 

C MP



CRS in EOP, ASD and Controls 

Sensitivity EOP vs. CT
Deletions

p-value

Duplications

p-value

EOP Full Sample (N=137) 9x10-8 0.02

EOP without ASD (N=90) 3x10-4 0.17

EOP without ID (N=120) 0.04 0.03

EOP without schizophrenia (N=98) 3x10-7 0.02

EOP < 13 years old (N=99) 3x10-7 0.22

EPICenter



PAIN

SUBSTANCE USE COGNITION

SYMPTOMS

BIOSAMPLES

Structured Clinical 
Interview for DSM 
Disorders (SCID) / 

Kiddie Schedule for 
Affective Disorders 
and Schizophrenia 

(K-SADS)

Prodromal Questionnaire Brief
(PQ-B)

Global Assessment

Saliva

Pubertal Development Scale 
(PDS)

Childhood Trauma Questionnaire (CTQ)

DIAGNOSIS

FUNCTIONING

PUBERTY

TRAUMA

Wechsler Test of Adult Reading (WTAR)

Verbal Fluency (animals, letters)

Digit Symbol Coding

California Verbal Learning Test (CVLT)

Face Memory

Digit Span

Alcohol Use Disorders Identification Test

Brief Psychiatric Rating Scale
(BPRS)

Lifetime Dimensions of
Psychosis Scale (LDPS)

Magical Ideation Scale 
(MIS)

Beck Depression Inventory
(BDI)

Buccal swab

Blood

Traumatic Events Screening Inventory (TESI)

PARENT REPORT

Child Behavior Checklist 
(CBCL)

Social Responsiveness Scale
(SRS)

Strengths and Difficulties
Questionnaire (SDQ)

Pittsburgh Sleep Quality Index 
(PSQI)

SLEEP

Family Interview for Genetics Studies 
(FIGS)

FAMILY HISTORY

EPICenter

Children's Somatization Inventory (CSI-24)

Central Sensitization Inventory (CSI)

Pain Catastrophizing Scale (PCS)

Pain Frequency and Duration Scale (PFDS)
Probands

only

(AUDIT)

Car, Relax, Alone, Forget, Friends, Trouble
(CRAFFT)

Drug Abuse Screening Test for 
Adolescents (DAST-A)

of Functioning
(GAF) Scale /

Children's Global
Assessment Scale 

(CGAS)

Letter Number sequencing (LNS)

Matrix Reasoning 

Emotion Recognition 

Face-Name Task

Protocol of the Early Psychosis Investigation Center (EPICenter)

Study



BIOSAMPLES

SUBSTANCE USE

COGNITION

SYMPTOMS

Child Behavior Checklist
(CBCL)

Global Assessment of Functioning 
(GAF) Scale / Children's Global 

Assessment Scale (CGAS)

Saliva

Pubertal Development Scale 
(PDS)

Adverse Childhood Experiences 
(ACEs)

FUNCTIONING

PUBERTY

TRAUMA

Orientation

Verbal Fluency (animals, letters)

Digit Symbol Coding

Alcohol Use Disorders Identification Test
(AUDIT)

Car, Relax, Alone, Forget, Friends, Trouble
(CRAFFT)

California Verbal Learning Test (CVLT)

Face Memory

Digit Span

Letter Number sequencing (LNS)

Matrix Reasoning

WHO Disability Assessment Schedule
(WHODAS)

Structured Clinical Interview for DSM
Disorders (SCID) / 

Kiddie Schedule for Affective
Disorders and Schizophrenia (K-SADS)

Brief Psychiatric Rating Scale DIAGNOSIS
(BPRS)

Revised Children's Anxiety and
Depression Scale (RCADS)

Generalized Anxiety Disorder 
7-item (GAD-7)

Patient Health Questionnaire
(PHQ-9)

Buccal swab

Blood

Protocol of the Early Psychosis Investigation in Mexico City (EPIMex) Study

SOCIAL 
DETEMINANTS 

OF HEALTH

Family Interview for Genetics Studies
(FIGS)

FAMILY HISTORY



“Genetic Architecture of Early-Onset Psychosis 

in Mexicans” EPIMex
5000 individuals recruited from a 
single public psychiatric hospital 
in Mexico City to search for 
inherited and de novo mutations:

– 1900 children & adolescents with early 

onset psychosis (EOP) 

– 1900 non-psychotic, demographically 

matched youth 

– 1200 family members: both parents 

and a non-psychotic sibling for 400 

probands

R01 MH133621



Current Enrolment

October 25, 2024

Probands 729

Controls 777

Family Members 414

Complete quads 101

Total 1920

BIOSAMPLES

SUBSTANCE USE

COGNITION

SYMPTOMS

Structured Clinical Interview for DSM 
Disorders (SCID) / 

Kiddie Schedule for Affective 

Disorders and Schizophrenia (K-SADS)

Child Behavior Checklist 
(CBCL)

Global Assessment of Functioning 
(GAF) Scale / Children's Global 

Assessment Scale (CGAS)

Car, Relax, Alone, Forget, Friends, Trouble 
(CRAFFT)

Saliva

Pubertal Development Scale 
(PDS)

Adverse Childhood Experiences 
(ACEs)

DIAGNOSIS

FUNCTIONING

PUBERTY

TRAUMA

Orientation

Verbal Fluency (animals, letters)

Digit Symbol Coding

California Verbal Learning Test (CVLT)

Face Memory

Digit Span

Letter Number sequencing (LNS)

Matrix Reasoning 

WHO Disability Assessment Schedule 
(WHODAS)

Alcohol Use Disorders Identification Test 
(AUDIT)

Brief Psychiatric Rating Scale 
(BPRS) 

Revised Children's Anxiety and 
Depression Scale (RCADS)

Generalized Anxiety Disorder 
7-item (GAD-7)

Patient Health Questionnaire 
(PHQ-9)

Buccal swab

Blood 

Protocol of the Early Psychosis Investigation in Mexico City (EPIMex) Study

SOCIAL 
DETEMINANTS 

OF HEALTH

Family Interview for Genetics Studies 
(FIGS)

FAMILY HISTORY



Hospital Psiquiátrico Infantil Dr. Juan Navarro



Culturally sensitive diagnosis 



EPIMex: Whole Genome Sequence

• 806 participants sequenced at 

Hudson Alpha

Mean coverage across samples: 33.7X

Min coverage: 9.6X 

Max coverage: 103.6X

Mean coverage

Unpublished data



Xp22.31 deletion

• 1 case, 2 unaffected family members

 (mother, sister)

• 1 unrelated singleton case



Family 40577- paternally inherited NRXN1 loss

• Also in an unrelated case



Family 40208- QRICH1 de novo



40179 paternally inherited PRODH loss



Family 40367- PLXNA1 paternally inherited 

or de novo



Family 40852- compound het in SPG7



40331 (control) - Triple X Syndrome



Next steps

• Continuing Analyses
– Mendelian 

– Cohort analyses
• Psychiatric diagnoses in controls

• Non-psychiatric patient controls

– Comorbidities

– Suicidal ideation

• Continuing to enroll
– Imaging studies

– Transcriptome analyses

– Proteomics



Environmental influences on 

early onset psychosis 

Learning Objective 3. To review the impact of early life adversity, 

including trauma and social disparities, on early onset psychosis



Select psychosis risk factors

0 1 2 3 4 5 6 7

Low paternal socio-economic status

Neighbourhood level social deprivation

Second generation immigrants

Asphyxia

Rhesus incompatibility

First generation immigrants

Ethnic minority in high ethnic density area

Urbanicity

Disadvantaged vs. advantaged groups

Paternal age >45 years

Childhood trauma

Emergency caesarean section

Ethnic minority in low ethnic density area

Placental abruption

Heavy cannabis use

Adult trauma

Parental severe mental illness

Effect Size



Early life adversity (trauma) & psychopathology 
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Association between traumatic stress load,
psychopathology, and cognition in the
Philadelphia Neurodevelopmental Cohort

Ran Barzilay1,2, Monica E. Calkins1, Tyler M. Moore1, Daniel H. Wolf1,

Theodore D. Satterthwaite1, J. Cobb Scott1, Jason D. Jones2, Tami D. Benton2,

Ruben C. Gur1,2 and Raquel E. Gur1,2

1
Department of Child and Adolescent Psychiatry and Behavioral Sciences, Lifespan Brain Institute, Children’s

Hospital of Philadelphia and Penn Medicine; CHOP, Philadelphia, PA, USA and 2Department of Psychiatry,

Neuropsychiatry Section, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, USA

Abstract

Background. Traumatic stressors during childhood and adolescence are associated with psy-

chopathology, mostly studied in the context of post-traumatic stress disorder (PTSD) and

depression. We investigated broader associations of traumatic stress exposure with psycho-

pathology and cognition in a youth community sample.

Methods. The Philadelphia Neurodevelopmental Cohort (N = 9498) is an investigation of

clinical and neurobehavioral phenotypes in a diverse (56% Caucasian, 33% African

American, 11%other) USyouth community population (aged 8–21). Participants wereascer-

tained through children’s hospital pediatric (not psychiatric) healthcare network in 2009–

2011. Structured psychiatric evaluation included screening for lifetime exposure to traumatic

stressors, and a neurocognitive battery was administered.

Results. Exposure rate to traumatic stressful events was high (none, N = 5204; one, N = 2182;

two, N = 1092; three or more, N = 830). Higher stress load was associated with increased psy-

chopathology across all clinical domains evaluated: mood/anxiety (standardized β= .378);

psychosis spectrum (β= .360); externalizing behaviors (β= .311); and fear (β= .256) (control-

ling for covariates, all p< 0.001). Associations remained significant controlling for lifetime

PTSD and depression. Exposure to high-stress load was robustly associated with suicidal idea-

tion and cannabis use (odds ratio compared with non-exposed 5.3 and 3.2, respectively, both

p< 0.001). Among youths who experienced traumatic stress (N = 4104), history of assaultive

trauma was associated with greater psychopathology and, in males, vulnerability to psychosis

and externalizing symptoms. Stress load wasnegatively associated with performance on execu-

tive functioning, complex reasoning, and social cognition.

Conclusions. Traumatic stress exposure in community non-psychiatric help-seeking youth is

substantial, and is associated with more severe psychopathology and neurocognitive deficits

across domains, beyond PTSD and depression.

Introduction

The association between psychopathology and traumatic stressful events (TSE) exposure dur-
ing childhood and adolescence is evident in clinical psychiatric practice (Wiersma et al. 2009).
Significant childhood adversities, including TSE occurring during brain development, can
derail normative neurodevelopmental trajectories and increase susceptibility to psychiatric
(Teicher et al. 2006; Shonkoff et al. 2009; Lee et al. 2014) and other medical conditions
(Derry et al. 2015; Berenset al. 2017). Extensiveresearch documents theassociation with ‘clas-
sic’ stress-related disorders, such as post-traumatic stress disorder (PTSD) and depression [ for
reviews (Heim & Binder, 2012; Messman-Moore & Bhuptani, 2017)], with fewer studies on
TSE association with other domains of psychopathology (Gilman et al. 2015; Carliner et al.
2017; McGrath et al. 2017; Miller & Brock, 2017).

Most research describing the association of early life traumatic events with psychopath-
ology relies on the adult recollection of childhood adversity, which can be inaccurate
(Hardt & Rutter, 2004), especially in psychiatric patients often biased to recall adversities
(Newbury et al. 2017). Therefore, there is a need for studies conducted in youths ascertained
through non-psychiatric services, which integrates data collected from typical and atypical
development at young ages (McLaughlin, 2016). An example of such an effort is the
National Comorbidity Survey Replication Adolescent Supplement study, conducted in a rep-
resentative US adolescent population aged 13–17 evaluated between 2001 and 2004
(McLaughlin et al. 2012). This study reported an association between childhood adversities
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Abstract

Background. Traumatic stressors during childhood and adolescence are associated with psy-

chopathology, mostly studied in the context of post-traumatic stress disorder (PTSD) and

depression. We investigated broader associations of traumatic stress exposure with psycho-

pathology and cognition in a youth community sample.

Methods. The Philadelphia Neurodevelopmental Cohort (N= 9498) is an investigation of

clinical and neurobehavioral phenotypes in a diverse (56% Caucasian, 33% African

American, 11%other) USyouth community population (aged 8–21). Participants wereascer-

tained through children’s hospital pediatric (not psychiatric) healthcare network in 2009–

2011. Structured psychiatric evaluation included screening for lifetime exposure to traumatic

stressors, and a neurocognitive battery was administered.

Results. Exposure rate to traumatic stressful events was high (none, N= 5204; one, N= 2182;

two, N= 1092; threeor more, N= 830). Higher stress load wasassociated with increased psy-

chopathology across all clinical domains evaluated: mood/anxiety (standardized β= .378);

psychosis spectrum (β= .360); externalizing behaviors (β= .311); and fear (β= .256) (control-

ling for covariates, all p<0.001). Associations remained significant controlling for lifetime

PTSD and depression. Exposureto high-stress load wasrobustly associated with suicidal idea-

tion and cannabis use (odds ratio compared with non-exposed 5.3 and 3.2, respectively, both

p<0.001). Among youths who experienced traumatic stress (N= 4104), history of assaultive

trauma was associated with greater psychopathology and, in males, vulnerability to psychosis

and externalizing symptoms. Stressload wasnegatively associated with performanceon execu-

tive functioning, complex reasoning, and social cognition.

Conclusions. Traumatic stress exposure in community non-psychiatric help-seeking youth is

substantial, and is associated with more severe psychopathology and neurocognitive deficits

across domains, beyond PTSD and depression.

Introduction

The association between psychopathology and traumatic stressful events (TSE) exposure dur-
ing childhood and adolescence isevident in clinical psychiatric practice (Wiersmaet al. 2009).
Significant childhood adversities, including TSE occurring during brain development, can
derail normative neurodevelopmental trajectories and increase susceptibility to psychiatric
(Teicher et al. 2006; Shonkoff et al. 2009; Lee et al. 2014) and other medical conditions
(Derry et al. 2015; Berenset al. 2017). Extensiveresearch documentstheassociation with ‘clas-
sic’ stress-related disorders, such aspost-traumatic stressdisorder (PTSD) and depression [ for
reviews (Heim & Binder, 2012; Messman-Moore & Bhuptani, 2017)], with fewer studies on
TSE association with other domains of psychopathology (Gilman et al. 2015; Carliner et al.
2017; McGrath et al. 2017; Miller & Brock, 2017).

Most research describing the association of early life traumatic events with psychopath-
ology relies on the adult recollection of childhood adversity, which can be inaccurate
(Hardt & Rutter, 2004), especially in psychiatric patients often biased to recall adversities
(Newbury et al. 2017). Therefore, there is a need for studies conducted in youths ascertained
through non-psychiatric services, which integrates data collected from typical and atypical
development at young ages (McLaughlin, 2016). An example of such an effort is the
National Comorbidity Survey Replication Adolescent Supplement study, conducted in a rep-
resentative US adolescent population aged 13–17 evaluated between 2001 and 2004
(McLaughlin et al. 2012). This study reported an association between childhood adversities
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Traumatic Stressful Event (TSE)

• Higher stress load was associated: 

mood/anxiety (β=0.38); psychosis (β=0.36); 

externalizing (β= 0.31); and fear (β=0.26)

• Exposure to high-stress load was robustly 

associated with suicidal ideation (OR=5.3) 

and cannabis use (OR=3.2) 



EPIMex: Early life adversity in EOP & siblings
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EOP & social disparities 



Cannabis use increases EOP risk
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Conclusions 

• Symptoms and impairments in EOP youth are 

similar to those seen in the adult-onset 

psychosis

• Cognitive and neuroanatomic deficits are 

common

• CNVs influence liability

• Childhood trauma and heavy cannabis use are 

risk factors

• Outcomes are highly variable

• Better treatments are needed
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EPICenter and Manton Center information

• EPICenter Email: 

epicenter@childrens.harvard.edu

• EPICenter website: 

https://www.childrenshospital.org/research/cente

rs/epicenter-research

• Manton Center Email:

gdc@childrens.harvard.edu.

Manton Center website:

https://www.childrenshospital.org/research/cente

rs/manton-center-orphan-disease-

research/about-center
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