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1. Velopharyngeal insufficiency1. Velopharyngeal insufficiency
2. Congenital heart abnormalities2. Congenital heart abnormalities
3. Typical facial appearance3. Typical facial appearance
4. Psychiatric phenotype

22q11 deletion syndrome (22q11DS)
velo-cardio-facial syndrome (VCFS)

4. Psychiatric phenotype

Pulver et al. (2004); Papolos et al. (1996); Murphy et al. (1999); Arnold et al. (2001); Niklasson et al. (2001); Feinstein et al. (2002); Gothelf 
et al. (2003); Baker & Skuse (2005); Bassett et al. (2005); Vorstman et al. (2006)

Psychosis 15-30% (schizophrenia 25%)
ADHD 20-45%
OCD 10-30%
Mood disorders 10-65% (bipolar disorder)
Anxiety 5-60%
Autism 15-50%

BackgroundBackground, VCFS/ 22q11DS



Genetic disorder

1:4000 live births*1:4000 live births*1

Deletion of long arm of chromosome 22Deletion of long arm of chromosome 22

*2

*1 Oskarsdottir,S et al. (2004); Scambler,P.J et al. (2000), *2 www.health.gov.mt

*2

Background, genetic disorder



Background, COMT haploinsufficiency



Dopamine = DA
Homovanillic acid = HVA

Background, COMT gene/ COMT enzyme



Dopamine hypothesis of schizophrenia

• The positive symptoms (hallucinations, delusions, thought 
disorganization) are caused by increased DA 
neurotransmission.

• Effects of antipsychotic drugs on positive symptoms, which 
correlate with their potency to block the striatal D2 receptor.

Background, DA hypothesis of schizophrenia



DA (metabolite) studies in schizophrenia/ psychosis

Outcome measure Psychotic/ schizophrenic subject (SZ) vs healthy 
control (HC)

HVA in plasma (pHVA) SZ � HC

DA in urine (uDA) SZ < HC

Psychotic symptoms positively correlated with HVA levels in psychotic 
subjects

Background, DA (metabolite studies in SZ)

Bowers, Jr. and Swigar (1987); Pickar et al. (1984); Zhang et al. (2001); Maas et al. (1993); Doran et al. (1985); Davidson and Davis 
(1988); Kaneda et al. (2005); Sumiyoshi et al. (1999); Koreen et al. (1994); Whelton et al. (1993); Steinberg et al. (1993); Steinberg et al. 
(1993); Sumiyoshi et al. (1997); Karoum et al. (1987)



DA (metabolite) studies in 22q11DS

Outcome measure SZ vs HC 22q11DS* vs HC

pHVA SZ � HC 22q11DS < HC

Graf et al. (2001); Boot et al. (2008) *22q11DS subjects without history of psychosis

uDA SZ < HC 22q11DS > HC

Prolactin in plasma (pPRL) 22q11DS = HC

Psychotic symptoms positively correlated 
with HVA levels in psychotic subjects

?

Background, DA (metabolite studies in 
22q11DS)



Aim

• To determine whether there are differences in dopamine 
function between adults with 22q11DS with and without 
history of psychosis

• Psychotic symptoms are correlated with DA (metabolite) • Psychotic symptoms are correlated with DA (metabolite) 
levels?

Aim



Subjects/ demographics

Control
subjects

22q11DS NP
No history of psychosis

22q11DS P
history of psychosis

N 29 20 12

M/F 19/10 7/13 6/6

Age(Yr) 30.4± … 27.9 ± … 31.7 ± …

FSIQ 100+ 78.2 ± … 78.3 ± …

Medication Neuroleptic-naïve Neuroleptic-naïve All used antipsychotic and/or psycho 
stimulant medication



Outcome measures

•• Plasma homovanillic acid (pHVA)Plasma homovanillic acid (pHVA)
•• Urine dopamine levels (uDA)Urine dopamine levels (uDA)
•• Plasma prolactin (pPRL)Plasma prolactin (pPRL)
•• Positive and Negative Symptom Scale (PANSS)Positive and Negative Symptom Scale (PANSS)

Methods, outcome measures
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Outcome measures

•• Plasma homovanillic acid (pHVA)Plasma homovanillic acid (pHVA)
•• Urine dopamine levels (uDA)Urine dopamine levels (uDA)
•• Plasma prolactin (pPRL)Plasma prolactin (pPRL)
•• Positive and Negative Symptom Scale (PANSS)Positive and Negative Symptom Scale (PANSS)

Positive scale:

Delusions
Conceptual disorganization
Hallucinations
Excitement
Grandiosity
Suspiciousness
Hostility

Methods, outcome measures
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DA (metabolites)
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pPRL

Total group Women only
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Correlations

22q11DS P group

Results, correlations

uDA – PANSS, total scores

No correlations

pHVA – PANSS, total scores

No correlations



Correlations
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Summary

• Psychoses are associated with DA dysregulation.
• Adults with 22q11DS are at high risk for developing 

psychoses.
• Disrupted DA transmission in 22q11DS.
• In female 22q11DS P subjects compared with female • In female 22q11DS P subjects compared with female 

22q11DS NP subjects, we found higher plasma levels of 
homovanillic acid (HVA), the major DA metabolite.

• There was a significant negative correlation between pPRL 
levels and total PANSS scores and scores on the positive 
symptom scale in psychotic 22q11DS subjects.

Summary



Conclusions

1. Our data suggest that abnormal DA activity is involved in 
the origin of psychotic symptoms in 22q11DS.

2. Sex difference.

Conclusion
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Functional polymorphism

COMTVal = high activity
COMTMet = low activity



Neuroleptic treatment in 22q11DS (P)

22q11DS (P)
Subject

anti-psychotic, psychostimulant dose (mg/ day)

1 clozapine

2 clozapine 250

3 risperidone 43 risperidone 4

4 quetiapine, methylphenidate 50, 36

5 risperidone 3

6 quetiapine 50

7 clozapine 300

8 quetiapine 400

9 clozapine 50

10 zuclopentixol 6


