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Table 1 Schizophrenia susceptibility genes and the strength of evidence in lour domains

Gene® Locus Strength of evidence (0fo + ++ + + | for
Association with  Linkage to gene  Biological Altered expression
schizophrenia® — locus® plausibility® in schizophrenio®
COMT— 23q11 +44+4 t41+4 t+++ T
DINBP—p22 Frite T 77 Yos++
NRG1 ip12-21 t++++ T4+ 4+ Yes, +
RS54 lg21-22 1+ TTT TTT Yes, ++
GRM3 7921-2 b4 + F4td No, +4
DISC1 142 t1+ t+ t+ Not known
G72 1332-34 +44 4 4 Not known
DAAD 12024 4 1 44 Not known
PPPACE fip21 1 144 1414 Yes, +
CHRNA7 — 15q1-14 } +1 41 Yes, + ++
PRODH2 2011 + TTTT TT No, +
Akl 1402-32 } : o Yes, + 4

Harrison and Weinberger, Mol Psy 20!



General population § 1%
B 125% First cousins ¥ 2%
celatives Uncles / Aunts | 2% But genes can only tell
Nephews / Nicces (i 4% part of the story
B 5% Grandehildren [ 5%
f:.:;:f: ¢ Ilnll'sihling:s- 6%
I'arents- 6%
W so% Slmlngs- 9%
relatives Chitdren [ENNNNNR 13
Frnunml iwi
Bii00% | identical twins *@

{ i".1

Genes shared Relationship to Rlsk nl' develgping mhlzﬂphﬂrlﬂk
person with

schizophrenia

Also, most patients do not have schizophrenic
relatives

Much genetic and epigenetic research is still going
on, giving hope for the future




Non-genetic risk factors

The Israeli National Draft Board Registry

T

The Israeli National Psychiatric Hospitalization Case
Registry™
ICD diagnosis** on all psychiatric hospitalizations 1968-2009

*Includes 93% of all schizophrenia patients in the country (Weiser et al, Schiz Res, 2012)
sensitivity of diagnosis of schizophrenia=0.87*, Weiser et al Comprehensive Psychiatry 2005



Percent

Distribution of premorbid IQ

Future SCZ cases Non cases

25

20

15

10

70 85 100 115 130
1Q

Davidson et al, AJP 1999



Distribution of social functioning

100 ~
15 A
S 50 -
al
29 -
Legend: 0 #gv | | | -
I Schizophrenia 1 9 3 A 5
I Normal controls (Worst) Score (Best)
1& 2 = VS. /%
S VS. 86%

Davidson et al. American Journal ofiPsychiatry, 1999



Risk for later schizophrenia in adolescents with non-

psychotic psychiatric disorders

25 -

20
Odds
Ratio
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\Weiser et al. Arch Gen Psy 2001



SES and risk of hospitalization for schizophrenia

X2=53.925, df=19, p<0.001

% hospitalized for schizophrenia

Poor Middle class Wealthy

SES level
Goldberg et al, Schiz Bull March 2011




Immigration and risk of schizophrenia:
significant cultural Issues

**

1.2

1.151 NS

—

H Israeli born
B USSR born
[JEthiopian born

1.05-
1_
0.951

Odds Ratios*

0.9+

Origin
*Adjusted for education & SES **P<0.05 Weiser et al, Psych Med 2007



Urbanicity and Risk

Many studies have shown that living in a city, and particularly
growing up in a city, increase risk for schizophrenia.
No one knows why

1.2
1 _ Interaction: X2=4.6, d.f.=1,
P=0.0322
Prevalence of 0.8 B
schizophrenia
0.6 —
0.4 — = low vulnerability
o2+ — — — — - high vulnerability
O I I I I ]

rural suburban inner city
Vulnerability=poor cognitive AND poor social abilities

Weiser, Van Os et al, Brit J Psy, 2007



Results

50,000 adolescent males guestioned about
cannabis abuse, and followed for 5-11 year for
admission to a psychiatric hospital

% smoking Risk
cannabis
Controls 5.9%*
Future schizophrenia 12.4%* |**OR=
patients 2

** adjusted!for, the presence ofia noen-psychotic psychiatric
disarder, below-nermal seciallor intellectual functioning in
adolescence

Weiser et. al, Biol Psy 2003




Future schizophrenia patients have increased
rates of pre-morbid behavioral disturbances

. B

Increased rates of cannabis use

.

Future schizophrenia patients use
cannabis to self-medicate pre-morbid
behavioral disturbances



If we can't predict early on, lets try closer to the
onset of psychosis:

Studying the Prodrome

Good

Function

Psychopathology

Premorbid ggele[fe]asF:!

10 20 30 40 50 60

Poor

Age (years)
Data of J. A. Lieberman.



Methods: a population-based

study.

Military Mental Health Records

Records of all mental health examinations in the military
N=113,019 (2000-2006)

National Psychiatric Hospitalization Registry*
Records of all psychiatric hospitalizations in country
N= 1226 (2000-2009) hospitalizations

for a psychotic disorder

(schizophrenia, non affective psychotic disorder, schizoaffective disorder
and psychotic affective disorder)

Livny-Ezer et al, submitted



15-111 days before hospitalization

Perceptual abnormalities

OR=34.237 (95%Cl: 4.29-
273.18)

Thought disorder

OR=20.08 (95%Cl:1 6.42-
62.84)

Impaired judgment

OR=8.257 (95%CI:2.22-
30.63)

Disheveled appearance &
abnormal behavior

OR=2.569 (95%Cl:1.56-4.23)

OR=0.364 (95%CI: 0.18-0.71)




Population-based sample

N=5000, age 25-34 (mean 30) Israeli-born Jews
screened between 1983-1988 in NIMH study,
Dohrenwend Pl

Stage 1: Psychiatric epidemiology scale Stage 2: SADS

(PER') administered administered by
by mental health professionals

57% 1 infrequent APS
14% 1 frequent APS

psychiatrists to 2,741
subjects reaching
predetermined threshold

Stage 3 Data linked with the Israeli National
Psychiatric Case Registry in 2008
20-25 yr follow-up, ages 52-62

Werbeloff et al, Arch Gen Psy 2012



OR

Attenuated Psychotic symptoms predict later
hospitalization for psychotic disorder

=
(@)

[ Wy
J.J

w
fop

l—A

O P N W » 01 O N 0O O

00 psychotic
symptoms

Hinfrequent APS

L frequent APS

OR linear trend: 2.88

OR (95% CI)

(1.48-5.59)

Werbeloff et al, Arch Gen Psy Jan 2012



Other. Risk factors

Maternal viral infections
Winter birth
Obstetric complications

No papers showing association between
emotional/psychological stress and schizophrenia



1. Acta Psychiatr Scand. 1999 Nov;100(5):344-9.

Lifetime prevalence of schizophrenia among individuals
prenatally exposed to atomic bomb radiation in Nagasaki
City.

OBJECTIVE: The aim of this study was to examine the
relationship between prenatal

exposure to atomic bomb (A-bomb) radiation and the
development of schizophrenia

In adulthood.

METHOD: We investigated the lifetime prevalence of
schizophrenia among people

prenatally exposed to the 1945 Nagasaki A-bomb, using the
schizophrenia register

and the A-bomb survivors' database.



RESULTS: Among 1867 prenatally exposed individuals, 18
subjects (0.96%) had developed schizophrenia later in life.
The prevalence was significantly higher in people exposed
In the second trimester of pregnancy than in those exposed
In the third trimester. The closer they had been to the
hypocentre, the higher was the prevalence, but no
statistically significant linear relationship was seen.

CONCLUSION: This investigation could not clarify the natur
of exposure to A-bomb radiation as a risk factor for
schizophrenia in the prenatal period.



Natural History of Schizophrenia: can
we predict in the premorbid stage?

Good

Function

Psychopathology

Premorbid

Poor

10 20 30 40 50

Age (years)
Data of J. A. Lieberman.
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