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3 Parts to Today’s Talk
• Prediction of Psychosis

– How do we find people most at risk for imminent onset?

• Mechanisms of Onset of Psychosis

– Is there neural deterioration before onset that could 
potentially be prevented

• Prevention of Psychosis

– What approaches available now show promise for 
preventing onset and/or functional disability?



Prodromal Risk Approach to Psychosis
 SIPS/SOPS:  Onset or worsening in past year of sub-psychotic intensity positive 

symptoms or genetic risk with recent functional decline
 Initial studies observed 50-60% conversions to psychosis within 1 year; most conversions 

are to schizophrenia and schizoaffective disorder, others to mood disorders with 
psychotic features
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Example:  Perceptual Abnormalities



Survival Distribution Function in NAPLS Consortium
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Implications
• Clinical and psychosocial measures easily implemented 

in community sites can achieve 80% positive prediction 
for psychosis
– Enable more selective recruitment into prevention studies, 

avoiding exposure of false positives to potential adverse effects
– Sensitivity can still be improved (perhaps w/ biological 

measures)

• Prodrome represents a critical period for studying 
changes in brain function associated with onset of 
psychosis
– Fewer confounding influences than in first-episode patients
– Can lead to elucidation of predictive biomarkers



Part II

Mechanisms of Conversion to 
Psychosis



Developmental Model

Neural System Vulnerabilities
(E.g., Frontal and Medial Temporal 

Lobe Systems, Mesolimbic DA System, 
HPA Axis)
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Adolescent Neurodevelopment:  Gray Matter
• Typical Development

– Synapses are overproduced early in development
– During adolescence and early adulthood, normal pruning process occurs 

eliminating 40% of cortical synapses in frontal lobe (Huttenlocher, 1979)
– Pruning results in fine tuning/increased efficiency of cortical networks

• Patients with schizophrenia have a ↓ dendritic spine density (Glantz 
& Lewis, 2000) but intact number of neurons (Selemon, 1995) 
potentially resulting from a disrupted pruning process



Adolescent Neurodevelopment:  White Matter
• Typical Development

– Oligodendrocyte (myelin sheath) surounds axon, 
increasing conduction velocity

– Hippocampus and frontal lobe undergo majority 
of myelination in adolescence and into early 
adulthood

– DTI indices of myelination and axonal 
organization (e.g., fractional anisotropy) increase 
during this period

• Patients with schizophrenia show reductions 
in white matter volume and lower FA in key 
tracts
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Anatomical Imaging Using Surface Based 
Algorithms

• Comparison of voxel intensities 
between scans at brain’s (or 
structure’s) edges

• Adjust cortical folding pattern 
using deformation-based 
approaches

Thompson et al, J Neurosci 2003



Steeper rate of surface contraction in prefrontal cortex in 
youth with first-episode schizophrenia compared with 

healthy controls

Sun et al. Mol Psychiatry. 2009;14:976-986.



Steeper rate of surface contraction in prefrontal cortex in prodromal 
youth who convert to psychosis compared with those who do not

Sun et al. Schizophr Res. 2009;108:85-92



Diffusion Imaging Using Tract Based Spatial Statistics

Creates Mean FA 
(from all subjects)

Creates skeleton based on regions of 
white matter shared between all subjects 
(center of tracts)

Overlays skeleton with
each subject’s FA map

selects voxels at center 
of the tracts (brightest 
voxels) and assigns that 
value to skeleton so that
data is in same space but 
represents each subjects 
own center of the tract



DTI of Superior Longitudinal Fasciculus and 
Verbal Working Memory
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First Episode Patients: F(1,11)=6.28 p=.029

Controls: F(1,16)=8.55, p=.010



DTI-Based Assay of Medial Temporal Lobe 
White Matter Fails to Show Normal Increase 

with Age and Associates with Poorer 
Functional Outcome in UCLA Prodromal 

Patients

Karlsgodt et al. Biol Psychiatry. 2009;66:562-569.



Potential Genomic Contributors

• Gray Matter
– Sequence variations in 

DISC1, RGS4, AKT1

– Altered expression of 
these genes + BDNF 
etc.

• White Matter
– Sequence variations in 

Neuregulin 1 and its 
receptors (erbB)

– Altered expression of 
oligodendrocyte genes

Roy et al. 
PNAS 2007

Li et al. 
PNAS 2007



NAPLS II Aims
1. Replicate clinical risk prediction algorithm in a new 

prospective sample and extend it by incorporating 
information on neurocognitive functioning
– 720 prodromal patients, 240 demographically matched controls

– Focus is on maximizing prediction (PPP and sensitivity) using measures 
easily implemented in community settings

2. Investigate a model of disrupted adolescent brain 
development resulting in dysconectivity as the proximal 
mechanism underlying conversion to psychosis
– Gray matter density, white matter integrity (FA), functional 

connectivity/coherence



NAPLS II Enrollment 
(close to study midpoint)

Site Prodromal Controls Total 
UCLA 46 21 67
Emory 35 19 54
Harvard 15 25 40
Hillside 31 16 47
UNC 47 14 61
UCSD 33 25 58
Calgary 52 30 82
Yale 36 13 49
TOTALS 295 163 458

Targeted, overall* 305 103 408
Targeted, by site* 38 13 51

*Targeted enrollment from Feb 1, 2009, through Aug 30, 2010



Part III

Prevention of Psychosis



Drug Treatment of Schizophrenia
Factors Associated with Response

• Antipsychotic drugs produce (at least 
partial) relief of positive symptoms in 
most patients, but response is variable, 
and negative symptoms and cognitive 
and role functioning deficits largely 
refractory

• A longer duration of untreated 
psychosis (i.e., time between onset of 
symptoms and the initiation of 
treatment) is associated with:
– Poorer drug response
– Increased likelihood of relapse
– Poorer long-term outcome Marshall et al. Arch Gen Psychiatry. 2005;62:975-83



Randomized Controlled Prevention Trials in 
Patients at Clinical High-Risk for Psychosis

Parameter McGorry McGlashan Amminger Morrison Addington

Active tx 
vs control 
condition

Rispiradone 
+ CBT vs 
Placebo + 
Support

Olanzapine 
vs Placebo

Omego 3 
Fatty Acids 
vs Placebo, 

CBT for both

CBT vs 
Monitoring

CBT vs 
Supportive 

Therapy

N’s 31/28 31/29 41/40 35/23 27/24
Positive 
symptoms     No diff.

Conversion 
to psychosis

 at end of 
tx; no diff. 

at f/u

 at end of 
tx; no diff. 

at f/u


 at end of 
tx; no diff. 

at f/u
No diff.

Negative 
symptoms No diff. No diff.  No diff. No diff.

Functioning Not assessed Not assessed 
Not 

assessed No diff.

Side effects Significant 
weight gain

Significant 
weight gain None None None





A Prevention Trial of Family-Focused 
Treatment (FFT) in Youth at Risk for Psychosis

• Random assignment to 18 sessions of manualized 
FFT provided over a 6-month period versus 
Enhanced Care (EC), consisting of 5 sessions of 
psychoeducation and diagnostic feedback for 
families

– Best-practice pharmacotherapy and crisis management as 
needed in both arms

• Primary, secondary, and tertiary hypotheses, 
respectively, are that at-risk youth will respond 
better to FFT than EC at 6- and 12-month follow-
ups in terms of:

– school and social functioning, family functioning, 
and parental distress,

– symptom trajectories (SIPS scores) 
– time to first onset of full psychosis

Supported by NIMH Challenge Grant and IMHRO



Conclusions
• Profile of clinical risk indicators and family history has 80% 

positive predictive power for conversion to psychosis
– Working toward objective assays of biomarkers

• Altered profiles of adolescent brain development may participate 
in onset
– Steeper than normal rate of gray matter loss (pruning) and absence of 

normal increase in white matter (myelination)

– Risk genes may influence gray & white matter changes

• Prevention may be possible
– Omega 3 fatty acids appear promising across all endpoints

– Antipsychotics reduce symptom severity but do not appear preventive

– Psychosocial interventions may better impact functioning/disability

– Working toward novel molecular targets for intervention that may restore 
normal development & prevent onset
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