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Aim: Clozapine is still considered the gold standard for treatment-resistant
schizophrenia patients; however, up to 40% of patients do not respond adequately.
Identifying potential predictors of clinical response to this last-line antipsychotic could
represent an important goal for treatment. Among these, functional polymorphisms
involved in dopamine system modulation, known to be disrupted in schizophrenia,
may play a role. We examined the COMT Val158Met polymorphism, which plays a
key role in dopamine regulation at the prefrontal level, and the 5-HT7A-R -1019 C/G
polymorphism, a target of clozapine activity involved in the interaction between the
serotonin and dopamine systems. Materials & methods: 107 neuroleptic-refractory,
biologically unrelated Italian patients (70 males and 37 females) with a DSM-IV
diagnosis of schizophrenia who were being treated with clozapine were recruited.
Psychopathology was assessed by the Positive and Negative Symptoms Scale (PANSS)
at the beginning of treatment, and at weeks 8 and 12. Genomic DNA was extracted
from venous blood samples. COMT rs4680 (Val158Met) and 5-HT1A-R rs6295 (-1019
C/G) polymorphisms were analyzed by PCR-based restriction fragment length and
direct sequencing, respectively. Results: We found a significant effect of COMT and
5-HT1A-R on the PANSS Negative Subscale variation, with greater improvement
among COMT Val/Val and 5-HT1A-R G/G subjects. Conclusion: The findings support
the hypothesis that COMT rs4680 and 5-HT1A-R rs6295 polymorphisms could influence
the negative symptom response to clozapine, probably through modulation of the
dopaminergic system.
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Clozapine, the first atypical antipsychotic
drug, is well established for the treatment of
schizophrenia, especially in cases of patients
who are refractory and/or intolerant to con-
ventional antipsychotics [1]. Nevertheless, clo-
zapine is not free of side effects, and can even
produce severe side effects that have to be
carefully considered before administration [2].

Although it is the gold standard in cases of
refractory schizophrenia, unfortunately, only
between 30 and 60% of treatment-resistant
patients show a good clinical response to
clozapine 3], and they represent a particular

subgroup of patients characterized by a more
homogeneous biological substrate. Thus,
identifying potential predictors of clinical
response to this last-line antipsychotic could
advance our understanding of the patho-
physiology and represent an important goal
for treatment. Clozapine displays high affin-
ity for multiple receptors, including sero-
toninergic, dopaminergic and muscarinic
receptors [4], and it has been reported to
increase dopamine (DA) release and neuro-
nal activation in the prefrontal cortex (PFC)
through a mechanism involving 5-HT1A-R
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binding (5-7]. Therefore, molecules that directly or
indirectly regulate DA availability in the PFC may
influence clozapine activity and genetic variability
at this level could partially explain the heterogeneity
observed in clinical response.

COMT, an enzyme that degrades DA, plays a major
role in the regulation of DA levels in the PFC. The
COMT gene presents a functional polymorphism
(Vall58Met, rs4680) consisting of an A to G substitu-
tion at codon 158, resulting in the presence of valine
instead of methionine. This leads to a three- to four-
times increase in enzymatic activity and therefore
lower DA levels [8,9]. There is consensus in the litera-
ture of an association between the COMT Met allele
and better PFC function, evaluated by both related
performances through executive functions tests and
regional activation through functional imaging studies
(10,11]. Studies addressing symptom severity and clinical
response to treatment in schizophrenia reported con-
tradictory results, probably because of heterogeneity
of the samples studied and variability of the assess-
ments employed. The Val allele has been associated
with more prominent negative symptoms [12-15], more
severe psychotic symptoms and a poorer response to
treatment [16]. By contrast, other studies have found an
association between the Met allele and poor response
to antipsychotics [1718]. Furthermore, a lack of asso-
ciation between the COMT genotype and response to
antipsychotic treatment has also been reported [19.20].
The COMT genotype has also been suggested to affect
cognitive improvement after treatment, with the Met
allele showing a better response [21-23].

At the crossroad between dopaminergic and sero-
toninergic transmission, the 5-HT1A-R contributes
to clozapine activity at the PFC level [24] and has a
direct effect on DA release [25]. The gene coding for
5-HT1A-R s located on the long arm of chromosome 5
(5q11.2-13) 26]. Extensive experimental literature sug-
gests procognitive properties of 5-HT1A-R on PFC-
related functions [27.28]. A functional polymorphism
(rs6295) consisting of a C to G substitution at position
-1019 in the promoter region of the 5-HT1A-R gene
was reported to modulate transcription rate [29]. This
genetic variant has been associated to vulnerability to
anxiety disorders, major depression, bipolar disorder
and increased risk of suicidal behavior, even if negative
findings have also been reported [30-32].

The reason for these nonhomogeneous outcomes
could be ethnic differences among samples [33]. For
example, although this polymorphism correlated with
anxiety and depression [34-36] in Asians, the G allele
was associated with improved treatment outcomes [37],
whereas this finding was not confirmed in Caucasians.

Given its putative role in negative and cognitive

features, some studies focused on the possible influ-
ence of the rs6295 polymorphism on symptomatology
and antipsychotic drug response. A trend towards an
effect of 5-HT1A-R polymorphism on negative symp-
toms was suggested, with lower Positive and Negative
Symptoms Scale (PANSS) scores among patients with
the C/C genotype [38]. The polymorphism has also
been associated with negative symptoms after treat-
ment with risperidone, but not haloperidol: a greater
improvement was observed among subjects with the
C/C genotype [39.40]. In a sample of drug-naive patients
with first-episode psychosis treated as standard care
with different typical and atypical antipsychotics (not
including clozapine), a significant effect of 5-HT1A-
R genotype was reported on negative and depressive
features, with the C/C genotype showing substantial
improvement [41]. Very recently, a significant effect of
this polymorphism was also found on executive func-
tion improvement after cognitive remediation therapy
[42]. Interestingly, this polymorphism is located within
a CpG island rich region and thus represents a site
for epigenetic control, regulating the gene transcrip-
tional rate. Recently, Tang and colleagues reported a
significant association between methylation status in
the rs6295 region and clinical response in first-episode
schizophrenia, affecting both the PANSS total score
and negative factor [43].

Since both COMT and 5-HT1A-R polymorphisms
appear to influence the dopaminergic system, specifi-
cally in the PFC, we hypothesized that these genotypes
could modulate response to clozapine, particularly in
relation to negative symptoms.

Materials & methods

Sample & clinical assessments

The sample included 107 biologically unrelated sub-
jects recruited from Italian patients followed by the
Psychotic Disorders Centre of the Clinical Neuro-
sciences Department of San Raffale-Turro Hospital in
Milan, Italy. To be included, patients had to:

*  Meet the -1V diagnostic criteria for schizophrenia;
*  Be older than 18 years and younger than 65 years;
e Be eligible for treatment with clozapine;

e Show no evidence of substance dependence or
abuse, comorbid diagnosis on axis I or II, epilepsy,
or any other major neurological illness or perinatal
trauma, or mental retardation.

Treatment with clozapine was started for indica-
tion of pharmaco-resistance, defined as nonresponse
to at least 1-month treatment with a neuoleptic plus
I-month treatment with one second-generation anti-
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psychotic [44]. All patients were treated with clozap-
ine and no other concomitant antipsychotics and/or
antidepressants were allowed. The dosage was titrated
according to local guidelines up to 250 mg and fur-
ther augmentations or reductions were made, when
requested, on the basis of clinical response and plasma
levels. Drug adherence was verified through the evalu-
ation of clozapine plasma levels. A blood sample was
taken intravenously from each recruited patient.
Informed consent for participation to the study and
for genetic analysis was obtained from all patients. The
protocol followed the principles of the Declaration of
Helsinki and it was accepted and approved by the local
Ethical Committee.

Basic information, such as age, sex, education and
duration of illness, were collected during the clinical
evaluation and checked with available data from clinical
records. Psychopathology was assessed by means of the
PANSS for schizophrenia [45] at first administration of
the antipsychotic, after 8 weeks of treatment and a fol-
low-up assessment was also made after a further 4 weeks.
Baseline, post-treatment and follow-up PANSS were
administered by the psychiatrist who was in charge of the
patient, blind to genotype. All the psychiatrists who did
the assessments have previously been trained on PANSS
rating and calibration. Inter-rater reliability of PANSS
evaluations in terms of intraclass correlation coefficient

for the PANSS total score ranged from 0.65 to 0.95.

DNA analysis
DNA was extracted from whole blood by manual
extraction using the illustra blood genomicPrep Midi
Flow kit (GE Healthcare, Milan, Italy). Genotyping
of COMT rs4680 was performed using PCR-based
restriction fragment length by the following primers:
5" ACT GTG GCT ACT CAG CTG TG 3’ and 5'
CCT TTT TCC AGG TCT GAC AA 3. The PCR
reaction was performed by ABI 9700 PCR thermal-
cycler (Applied Biosystems, APPLERA, Monza, Italy)
as follows: after a first step at 94°C for 6 min, steps of
94°C for 70 s, 58°C for 25 s and 70°C for 70 s were
carried out for 35 cycles. Then, a final extension step
at 70°C for 10 min was added. The PCR product (169
bp) was digested using NIalIl (New England Biolabs,
England, UK) and fragments were separated in 3%
SeaKem® agarose gels (BMA, BioWhittaker Molecular
Applications, Rockland, ME, USA). Depending on the
presence of two or three restriction Nlalll sites, either
three fragments (114, 29 and 26 bp; allele G or Val) or
four fragments (96, 29, 26 and 18 bp; allele A or Met)
were produced. All patients underwent a venous blood
sample for genotypic analysis.

Genotyping of 5-HT1A rs6295 was performed using
direct sequencing. PCR was performed with the prim-

ers 5-CCC AGA GTG GCA ATA GGA GA-3' and
5-CCG TTT TGT TGT TGT TGT CG-3' using
the ABI 9700 PCR thermal-cycler (Applied Biosys-
tems, APPLERA) as follows: after a first step at 94°C
for 5 min, steps of 94°C for 35 s, 62°C for 35 s and
70°C for 45 s were carried out for 35 cycles. Then, a final
extension step at 70°C for 10 min was added. The PCR
product was then used to perform sequencing reaction
using the DYEnamic™ ET Dye Terminator Cycle
Sequencing Kit (GE Healthcare). Next, the product was
sequenced by the MegaBACE™ 500 genetic analyzer
(GE Healthcare) under standard conditions.

Data analysis

Demographic and clinical characteristics at baseline
were compared between genotypes using ANOVA, or
chi-squared tests when appropriate. The effect of geno-
types on psychopathological features was analyzed by
means of repeated measures ANOVA, with PANSS
Total score, Positive, Negative and General Subscales
at enrollment and at weeks 8 and 12 as dependent mea-
sures, COMT and 5-HTIA-R genotypes as categorical
predictors and time as the fixed factor.

To better compare the magnitude of improvement
in the Negative Symptoms Subscale of the PANSS
between genotype groups, we calculated an index value,
determined by the change in score between baseline
and week 12, divided by the standard error of the whole
sample at baseline and representing a proxy effect size
of improvement measure, as described by Wykes [46].
To evaluate the additive effect of both genotypes, an
exploratory analysis using a general regression model
was then performed with a grouping variable for COMT
and 5-HTIA-R polymorphisms as a categorical predic-
tor and the effect size of improvement in PANSS Nega-
tive Symptoms Subscale as a dependent variable. A post-
hoc Tukey’s test was used to detect differences between
groups. In this case, because of the limited sample size,
we divided COMT in Val/Val subjects versus Met car-
riers and 5-HT1A-R in G/G homozygous versus carri-
ers of the C allele, as already done in previous works
[22.47]. G*Power Software version 3.1.7 was used for
power analysis. All other analyses were performed using

STATISTICA software (version 8).

Results

Descriptive analysis

The sample was composed of 107 patients (70 males
and 37 females). DNA analysis showed the follow-
ing allelic distribution for the COMT rs4680 poly-
morphism: 33 patients with Val/Val, 48 patients
with Val/Met and 26 patients with Met/Met; for
the 5-HTIA-R rs6295 polymorphism: 22 patients
with C/C, 64 patients with C/G and 21 patients
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Table 1. Clinical and demographic characteristics between genotype groups for the COMT Val158Met polymorphism.

Characteristics

Age
Onset
Duration of illnes

Education (years)

PANSS Positive
PANSS Negative
PANSS General

df: degrees of freedom

Clozapine dose (mg/day)
PANSS Total score

Genotype

Val/Val Val/Met
(M =23, F=10) (M =34, F=14)
38.09 + 9.41 39.54 + 10.24
23.73 £6.18 22.38 + 5.01

s 14.36 + 8.10 17.17 £ 9.79
11.61£2.75 10.83 +2.73
217.0 £ 1111 227.77 £ 129.7
92.55 £ 17.41 87.46 = 17.08
20.49 + 6.06 21.40 £ 6.02
2712 £ 5.52 2417 £ 6.75
44.94 = 10.50 41.89 +8.27

ANOVA

Met/Met

(M =13, F=13)

38.42 £ 7.56 df=2; F=0.26; p=0.79
23.42 +4.73 df=2; F=0.71;, p=0.49
15.00 + 6.42 df=2;F=1.19; p=0.31
11.27 £ 2.81 df=2; F=0.79; p=0.46
248.0 + 103.6 df=2; F=0.79; p=0.46
88.69 + 22.51 df =2; F=0.75; p=0.47
22.35+8.10 df =2; F=0.58; p=0.56
23.81 + 7.61 df =2; F=2.49; p=0.09
42.50 £ 11.29 df =2; F=0.99; p=0.38

; F: Female; M: Male.

Table 2. Clinical and demographic characteristics between genotype

polymorphism

with G/G. Genotypes of the COMT polymorphism
were in Hardy—Weinberg equilibrium (HWE), while
genotypes of 5-HTIA-R polymorphism were not
(p = 0.042). A Chi-square analysis did not show a
significant difference in frequencies of alleles between
males and females.

Characteristics and baseline  psychopathologi-
cal measures of each genotype group are shown in
Tables 1 & 2. The one-way ANOVA did not show any
significant difference between genotype groups, as

reported in Tables 1 & 2.

Clinical response analysis

The repeated measures ANOVA showed a signifi-
cant improvement over time for PANSS Total scores
and each subscale: Positive, Negative and General
(p < 0.000 for all). Significant main effects of genotype
were observed only for the PANSS Negative Symp-

toms Subscale scores (df = 4; F = 5.15; p = 0.0006 for
COMT polymorphism and df = 4; F = 2.80; p = 0.027
for 5-HTIA-R polymorphism). The patterns of change
in symptoms rating are reported in Figures 1 & 2 for
COMT and 5-HT1A-R genotype groups.

For these analyses, we had a power of 0.80 to detect
a medium effect size (f = 0.25) at a type 1 error level
of p < 0.05. The regression analysis with COMT and
5-HTIA-R genotypes, as predictor, showed signifi-
cant results (df = 3, R2 = 0.15, F = 5.84, p = 0.001),
suggesting an additive effect of genotypes on the
effect size of improvement in the PANSS Negative
Symptoms Subscale. Post-hoc analysis with Tukey’s
test showed a significant difference between COMT
Met carriers and 5-H7T1A-R C carriers and compared
with both COMT Val/Val and 5-HTI1A-R C carriers
(p=0.01) and to COMT Val/Val and 5-HTIA-RG/G

(p = 0.04), the latter showing greater improvement.

groups for the 5-HT1A-R -1019 C/G

Characteristics Genotype
C/C(M =16, F =6) C/G (M = 38, F = 26)

Age 40.54 + 8.37 39.28 £ 10.16
Onset 25.09 + 6.82 22.53 +£4.92
Duration of illness 15.45 + 5.85 16.75 +9.84
Education (years) 10.73 £ 3.12 11.28 + 2.75
Clozapine dose (mg/day) 226.3 + 106.4 246.9 + 114.6
PANSS Total score 88.91 + 21.30 88.84 + 18.53
PANSS Positive 21.10 = 8.05 21.25+6.20
PANSS Negative 23.23 +6.77 25.16 £ 7.02
PANSS General 44,60 + 12.43 42.42 +9.21

df: Degrees of freedom; F: Female; M: Male.

ANOVA

G/G (M = 16, F=5)

35.62 + 6.99 df=2;F=1.71;p=0.19
22.47 +4.40 df =2; F=2.09; p=0.13
13.14 £ 6.29 df=2;F=1.43;p=0.24
11.33 +2.42 df =2; F=0.37, p=0.69
200.3 + 109.3 df=2;F=1.43;p=0.24
91.24 + 16.38 df=2; F=0.14; p=0.87
21.90 £ 6.26 df =2; F=0.10; p =0.91
26.33 +5.50 df=2; F=1.20; p=0.30
43.00 + 8.52 df =2; F=0.40; p=0.67
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Mean effect sizes of improvement in the PANSS Neg-
ative Symptoms Subscale among genotype groups are
reported in Figure 3.

Discussion

To our knowledge, this is the first study assessing
the influence of both COMT and 5-HTIA-R poly-
morphisms on clinical response to clozapine. Clo-
zapine, the gold standard for treatmentresistant
schizophrenia, is characterized by a particular pro-
file on dopaminergic system, known to be affected
by COMT and 5-HTIA-R genes .

At basal evaluation we did not find any difference
between COMT or 5-HT1A-R genotype groups for
clinical and demographic characteristics and psycho-
pathological assessment. This finding supports previ-
ous studies reporting a negative association between
the COM T rs4680 polymorphism and clinical features
(48] and only a trend for the 5-H7T1A-R polymorphism
and negative symptomatology [38]. This suggests that
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the specific effects of single polymorphisms are likely
to be very small and could differentially influence
clinical symptomatology strongly depending on other
underlying genetic factors.

It should be noted that our sample was not in HWE
for the 5-HTI1A-R rs6295 polymorphism because of an
excess of GG homozygous patients. However, devia-
tions from HWE, when found in affected subjects, may
indicate selection. The use of HWE in clinical samples
is in fact a matter of debate; it has even been suggested
that only healthy samples should be theoretically used
when testing for deviations for HWE [49].

After 8 weeks of treatment with clozapine, we
observed a global improvement in all psychopathologi-
cal dimensions without significant differences between
genotype groups, except for negative symptoms. The
overall improvement was partially expected because
the subjects were included from a naturalistic sample
of patients who were resistant to neuroleptics and at
least one atypical antipsychotic, representing a more
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Figure 1. Trend analysis of PANSS Positive Subscale and PANSS Total Subscale at baseline, 8 weeks and 16
weeks in relation to rs6295 5HT1A genotype (CC, CG and GG) and to rs4680 COMT genotype (GG, AA and GA).
(A) 5HT1A polymorphism and PANSS total score. (B) COMT polymorphism and PANSS total score. (C) 5HT1A
polymorphism and PANSS Positive Subscale. (D) COMT polymorphism and PANSS Positive Subscale.

PANSS: Positive and Negative Symptoms Scale.
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Figure 2. Trend analysis of PANSS Negative Subscale and PANSS General Subscale at baseline, 8 weeks and 16
weeks in relation to rs6295 5HT1A genotype (CC, CG and GG) and to rs4680 COMT genotype (GG, AA and GA).
(A) 5HT1A polymorphism and PANSS Negative Subscale. (B) COMT polymorphism and PANSS Negative Subscale.
(C) 5HT1A polymorphism and PANSS General Subscale. (D) COMT polymorphism and PANSS General Subscale.

PANSS: Positive and Negative Symptoms Scale.

homogeneous subpopulation with a greater chance of
responding to clozapine [44].

When comparing the changes in PANSS Nega-
tive Subscale, for the COMT genotype we observed
a greater improvement in the Val/Val patients com-
pared with both Val/Met and Met/Met, while for
the 5-HTIA-R polymorphism a significant differ-
ence was found between G/G and C/C subjects,
with G/C subjects showing greater improvement.
Thus, our results suggest that COMT rs4680 and
5-HTIA-R rs6295 variations could influence response
to clozapine. The effect is specific to negative symp-
toms, a core domain of schizophrenia, predictor of
poor functional outcome and still poorly responsive
to antipsychotic therapies [s0]. Negative features are
more closely related to dopaminergic activity at the
PFC, putatively regulated by COMT and 5-HTI1A-
R polymorphisms. Negative symptomatology has in
fact been associated with a reduction in PFC activity

51] and worse performance in, for example, executive
functions [52]. According to these data, among the psy-
chopathological dimensions of schizophrenia, nega-
tive features appear the most likely to be modulated
by COMT and 5-HT1A-R functional polymorphisms
in their response to pharmacological treatment.

Even if explanation of our findings is rather com-
plex and may involve other unknown variables, some
speculations can be made about the putative mecha-
nisms underlying the observed effects. Regarding the
COMT polymorphism, it could be hypothesized that
clozapine may partially restore PFC inefficiency’,
which is more severe among Val/Val patients [9],
through both a direct increase of PFC activation [7]
and activity on DI receptors [53], which are reported
to be overexpressed among Val/Val subjects [54]. Simi-
larly to COMT Val/Val, the 5-HT1A-R G/G genotype
seems to be disadvantageous, as it has been associated
with more severe negative features [38] and cognitive
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deficits [22]. The G allele, associated with an over-
expression of 5-HTIA-R, may lead to a decrease in
PFC DA through inhibitory actions on pyramidal glu-
tamatergic cells, as described for high-dose injection
of 5-HT1A-R agonists [5). This genetic effect could be
compensated for by clozapine treatment through its
direct partial agonist activity on 5-HT1A-R [55.56].

In the psychiatric literature much research has
focused on COMT rs4680 and 5SHTI1A rs6295 poly-
morphisms; nevertheless, this is the first study to ana-
lyze in schizophrenia the interaction that we believe
exists between these SNDPs in relation to the PANSS
scales. It is well known that schizophrenia is a multi-
factorial and multigenic disease; for this reason, it is
important to understand if and how different genet-
ics markers may interact with each other to create a
biological environment able to decrease or increase
the disease susceptibility or the drug response. Our
results support the hypothesis and suggest that COMT
and 5-HTIA-R genotypes could influence clozapine
response and thus treatment choice, at least in patients
with prominent negative features. However, other fac-
tors need to be taken into account. Among these, the
epigenetic status of both investigated genes appears of
relevance and may directly affect transcriptional levels,
besides the DNA variants themselves. Clinical vari-
ables have also been reported to have a predictive effect
on clozapine’s response [57.58] and should be integrated
with biological factors. Still, clinical features associated
with better response to clozapine are generally derived

1.40 -
1.20
1.00 -
0.80 |
0.60 |

0.40

PANSS Negative subscale

0.20

0.00 -

COMT Met carriers
5-HT1A C carriers

COMT Val/Val

5-HT1A C carriers

from a relatively long disease course, while biological
predictors could be more useful when choosing first-
line treatment. Furthermore, the improvement in
negative symptoms in patients treated with clozapine
could be partly due to the improvement of the second-
ary negative symptoms, resulting from previous typical
antipsychotic treatments. However, this effect would
be observed in the whole sample, independently of the
genetic variability.

This study has several limitations that need to be
addressed. First of all, the relatively small sample size,
which did not allow further analysis including analysis
of other putatively influencing factors, such as gender.
Moreover, since patients were included based on the
criterion of pharmacoresistance, they could represent
a specific subpopulation, a priori selected through the
sequential treatment approach.

Conclusion

Our findings support the hypothesis that COMT
rs4680 and 5-HTIA-R rs6295 polymorphisms could
influence the negative symptom response to clozapine,
probably through modulation of the dopaminergic sys-
tem. COMT Val/Val and 5-HT1A-R G/G, the two gen-
otypes previously reported to be associated with poorer
response to antipsychotics [16,41] and hypothesized to be
associated with lower PFC DA levels, seem to obtain a
greater improvement when treated with clozapine, char-
acterized by a different dopaminergic profile. Given the
impact of negative symptoms on prognosis and func-

COMT Met carriers
5-HT1A G/G

COMT Val/Val
5-HT1A G/G

Figure 3. PANSS Negative Subscale: effect size of improvement at 12 weeks.

PANSS: Positive and Negative Symptoms Scale.
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tional outcome [50], those genotypes could represent
promising biological markers for treatment with clozap-
ine. These findings may provide new perspectives on
clozapine use, which is currently only allowed in cases
of treatment resistance. It can be hypothesized that, in
the future, clozapine could represent a first-line treat-
ment in a group of patients selected on the basis of clini-
cal and biological characteristics. Although these results
are preliminary and need to be further replicated, they
may help unravel the biological mechanisms underlying
negative symptoms and pharmacological response.

Future perspective

To the best of our knowledge, this is the first paper
investigating the synergic role of COMT rs4680 and
5-HTIA-R rs6295 polymorphisms on negative symp-
tomatology in treatmentresistant schizophrenia
patients treated with clozapine. This pharmacogenetic
approach could make important contributions with
clinical relevance. On the one hand, it could contrib-
ute to an improved understanding of the biological
mechanisms underlying the heterogeneity of clinical

phenotypes. On the other hand, it may help unravel

the neurobiological interface between symptoms and
drugs in order to reach an individualized prediction of
treatment response. This result should be added to pre-
vious findings in the context of a multivariate analysis,
including gene variants and clinical features.
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Executive summary

Background

PFC.

involving 5-HT1A-R.
Aim of the study

Matherials & methods

weeks 8 and 12.

Results

Discussion & conclusion

schizophrenia.

e Clozapine is the gold standard for the treatment of pharmaco-resistant schizophrenia, despite up to 40% of
patients not responding adequately to the treatment.

e Clinical studies widely suggest that prefrontal cortex (PFC) dysfunction occurs in schizophrenia.

e COMT, an enzyme involved in dopamine degradation, plays a major role in dopamine level regulation in the

¢ In the PFC, clozapine is able to increase dopamine release and neuronal activation through a mechanism
* In the present paper, we examined the COMT rs4680 polymorphism, which has been proven to play a role in
dopamine regulation at the PFC level, and the 5-HTTA-R rs6295 variant, a target of clozapine activity involved

in the interaction between the serotonin and dopamine systems.

e Neuroleptic-refractory patients diagnosed with schizophrenia (n = 107) were treated with clozapine and were
assessed using the Positive and Negative Symptoms Scale at the beginning of treatment and, subsequently, at

e The patients were genotyped for COMT rs4680 and 5-HT1A-R and rs6295 polymorphisms.

e The paper supports the synergic influence of COMT rs4680 and 5-HT1A-R and rs6295 polymorphisms on the
negative symptom response to clozapine, probably through modulation of dopaminergic system.

e COMT and 5-HT1A-R polymorphisms could direct treatment choice toward clozapine.
e |dentification of potential predictors of clinical response to clozapine plays a key role in treating
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