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D RD4 exon III polymorphism and response to risperidone in Israeli
adolescents with schizophrenia: a pilot pharmacogenetic study
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Abstract

This study examined the possible association between the polymorphism in the dopamine receptor DRD4 gene and response to
risperidone among 24 Israeli Jewish adolescent inpatients with first-episode schizophrenia. Response was categorically determined by a
change of.40% on the Brief Psychiatric Rating Scale (BPRS). No significant association was found between the DRD4 genotype and
clinical response, although carriers of,7 repeat alleles demonstrated higher response rate (10/20 vs. 0/4,P50.11). Studies in larger
groups of adolescent schizophrenia patients are warranted to clarify the possible association between DRD4 exon III repeat alleles and the
response to risperidone.
   2003 Elsevier Science B.V./ECNP All rights reserved.
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1 . Introduction (Chang et al., 1996), but not between Ashkenazi and
non-Ashkenazi Jews (Frisch et al., 1999). The 7 repeat

Risperidone is the most widely used atypical anti-psy- allele was found to be associated with novelty seeking
chotic drug for adolescent schizophrenia (Schulz et al., (Benjamin et al., 1996; Ebstein et al., 1996, 1997;
1998). Despite its wide spread use, it is still impossible to Malhotra et al., 1996) and opioid dependance (Kotler et
predict clinical response in any individual patient. Dopa- al., 1997) but not with schizophrenia (Coon et al., 1993;
mine D2 receptor blockade is associated with pharmaco- Petronis et al., 1995)
logical response among traditional antipsychotic medica- Pharmacogenetics provides a novel and powerful tool
tions (Creese et al., 1976). Dopamine receptor type 4 that attempts to predict psychotropic drugs response. The
(DRD4) is a target site for some atypical antipsychotic use of whole-genome single-nucleotide polymorphism
drugs such as risperidone (Schulz et al., 1998). The gene (SNP) maps may soon enable us to create an SNP profile
for this receptor was mapped by Gelernter et al. (1992) to for patients who respond to psychoactive medications
the short arm of chromosome 11, and includes 48 base pair (Roses, 2001). However, pharmacogenetic studies in the
(bp) repeats polymorphism in exon III, with 2–10 repeat pediatric population are still rare and sample sizes are
units (Van Tol et al., 1992). Allele frequencies of this small (Anderson and Cook, 2000). For example, in the
polymorphism are known to vary between populations study by Winsberg and Comings (1999), 30 children were

studied. It was found that homozygosity of the 10-repeat
allele of the dopamine transporter gene (DAT1) is associ-
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DRD4 exon III 48 bp repeat polymorphism and response psychotic patients (Serretti et al., 1999), a phenomenon
to clozapine in adults patients suffering from schizophre- which seems relevant to antipsychotic response.
nia, were both negative (Rao et al., 1994; Kohn et al., Fisher’s exact test was used to examine the null hypoth-
1997). No study on the association between DRD4 and esis that the distribution of long and short alleles between
response to risperidone in psychotic children has been responders and non-responders is no different from chance.
published to date, although no such association was The study was approved by the Geha Mental Health
demonstrated in adult patients with schizophrenia (Hwu et Center Review Board and all patients and their parents
al., 1998; Kaiser et al., 2000). provided signed informed consent.

The final aim of pharmacogenetic studies is to be able to
predict the response to a drug at the level of an individual
patient through genotyping means (Cichon et al., 2000). In 3 . Results
this pilot study we investigated the association between
DRD4 exon III polymorphism and the clinical response to Within the 8-week study period, 10 patients responded
risperidone. To the best of our knowledge, this is the first to risperidone while 14 did not respond to this agent. The
pharmacogenetic study done in an adolescents’ sample responders did not differ from the non-responders in
with first-episode schizophrenia. gender distribution (male/ female: 7/3 vs. 11/3; Fisher’s

exact test P50.67, NS) and severity of psychosis as
measured by the BPRS (45.468.7 vs. 46.669.8 t50.30,

2 . Experimental procedures df522, P50.77, NS). Among the$7 group 0/4 (0%)
responded to the treatment, while 10/20 (50%) responded

All patients admitted to a university affiliated hospital among the,7 group (P50.11). Since the frequencies of
(Geha Mental Health Center, Petach Tikva, Israel; af- short and long alleles were similar between Ashkenazi and
filiated to Sackler Faculty of Medicine, Tel Aviv Universi- non-Ashkenazi subjects, they were considered as a single
ty, Israel) during the year 2001, and who met DSM IV homogeneous group.
(American Psychiatric Association, 1994) criteria for Table 1 shows the distribution of the long and short
schizophreniform disorder, were eligible for inclusion in alleles (including both homozygous and heterozygous
the study. Diagnosis was based on the Schedule for variants for each corresponding allele) between responders
Affective Disorders and Schizophrenia for Children-Patient and non-responders. The population was in Hardy–Wein-
Version (K-SADS-PL), a structured interview for Axis I berg equilibrium for the various genotypes. Long alleles
diagnoses in children and adolescents developed originally were more frequent among the non-responders as com-
by Chambers et al. (1985). The K-SADS-PL has been pared to the responders (14% vs. 0%). However the null
translated into Hebrew and shown good inter-rater re- hypothesis could not be rejected, since the difference did
liability (Apter et al., 1989; Shanee et al., 1997). All not reach a significant level (OR50.13, 95% CI 0.006–
patients were in the first psychotic episode, were drug 2.616;P50.13).
naive, and retrospectively met the 6-month criteria for We are aware that negative studies conducted in small
schizophrenia when this study was terminated. The study samples are liable to type II errors. Unfortunately, the
population included six girls (25%) and 18 boys (75%) small sample size and the multiplicity of the genotypes do
with a mean age of 1766.7 years. All were Jews: 16 not allow a proper power analysis.
patients were Ashkenazi (67%), seven (29%) non-Ashken-
azi and one of mixed ancestry.

Patients were treated with 2–4 mg risperidone mono- 4 . Discussion
therapy, given orally at bedtime.

Clinical response was assessed by the Brief Psychiatric This study suggests no association between DRD4 exon
Rating Scale (BPRS) (Overall and Gorham, 1962). BPRS III 48 bp repeat polymorphism and clinical response to
ratings were conducted weekly for 8-week study period by risperidone among 24 adolescents with first episode of
a single rater (G.Z.) who was blind to the genotype of the schizophrenia. This finding is in concordance with two
patients. Reduction of 40% or more in the BPRS score at other studies of this polymorphism and response to the
the end of the study (week 8) was considered a response,

Table 1according to the criteria used by Lachar et al. (1999).
Allele frequencies of the DRD4 exon III polymorphism in risperidoneDNA was prepared from 10 ml venous blood and
responders and non-responders among adolescents with schizophreniagenotyping was performed as described by Frisch et al.
Allele length Responders Non-responders(1999). The alleles were divided into short (,7 repeats)
(No. of 48 bp repeats)and long (7 and longer), as previously done by others
$7 0 (0%) 4 (14%)(Benjamin et al., 1996; Ebstein et al., 1997). This division
,7 20 (100%) 24 (86%)was chosen since the longer alleles$7 repeats were

reported to be associated with high delusional scores in P50.130; odds ratio50.13; 95% CI (0.006–2.616).
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receptor (D4DR) exon III repeat polymorphism and the humanatypical antipsychotic clozapine in adult patients suffering
personality trait of Novelty Seeking. Mol. Psychiatry 2, 472–477.from schizophrenia (Rao et al., 1994; Kohn et al., 1997).
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