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Background: Numerous studies have demonstrated sen-
sory gating deficits in schizophrenia. However, only
a few longitudinal studies report on the effects of antipsy-
chotic treatment on sensory gating deficits and their
results are inconsistent. In the present study, P50
suppression and its neural generators were investigated
in antipsychotic-naı̈ve first-episode patients with schizo-
phrenia before and after 6 months of treatment with
quetiapine. Methods: Thirty-four antipsychotic-naı̈ve
first-episode schizophrenia patients and age and gender
matched healthy controls were tested in an auditory sen-
sory gating paradigm at baseline and after 6 months.
During this period, the patients were treated with quetia-
pine, while controls received no treatment. Sixteen
patients completed the study. Results: Patients showed
significant reduced P50 suppression compared with con-
trols at baseline but not at follow-up. Furthermore, a sig-
nificant positive correlation between baseline P50
suppression and dose of quetiapine at follow-up was
found. P50 suppression in patients receiving above me-
dian dosages of quetiapine increased significantly from
baseline to follow-up. At baseline, a frontocentral source
was significantly more active in patients than in controls
at the time of the testing stimulus. Conclusions: The
present findings suggest that P50 suppression deficits
are already present at an early stage of schizophrenia.
Furthermore, particularly those patients with more severe
gating deficits appeared to need higher dosages of quetiapine,
although their clinical symptoms did not seem to indicate
this. Quetiapine treatment significantly improved these
gating deficits. Furthermore, a frontocentral source in the
brain appeared to be involved in the deficient P50 gating
of the patients.
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Introduction

The ability to successfully filter or gate sensory informa-
tion is an important feature of a healthy individual.
Patients with schizophrenia show deficits in sensory gating
which theoreticallymay contribute to a state of flooding of
higher brain functions and ultimately may lead to the for-
mation of psychoses.1,2 Early aspects of sensory gating can
be quantified with a paired stimulus paradigm, in which 2
identical clicks of sound are presented with a 500 ms in-
terstimulus interval. A healthy subjects’ P50 amplitude
is usually significantly decreased in response to the second
of these clicks. This decreased response is assumed to be
the result of the first stimulus being processed by the brain,
which effectively gates the processing of the second stim-
ulus. There aremany studies showing that P50 suppression
is reduced in patients with schizophrenia.2–4

P50 suppression has generally been studied in medi-
cated and/or chronically ill schizophrenia patients.3,5,6

Only a few studies have investigated P50 gating deficits
in the early stages of illness or in first-episode schizophre-
nia patients.7–10 However, only 2 of these first-episode
studies included substantial numbers (n > 45, compared
with n < 5 in the other 2 studies) of antipsychotic-naı̈ve
patients.9,10 Except for one,8 all these studies reported re-
duced P50 suppression in patients compared with healthy
controls.
Literature on the effects of antipsychotic treatment on

P50 suppression is sparse and results are inconsistent.
Some authors point toward a positive effect of atypical
antipsychotics, in particular clozapine,7,11–14 but this is
not always found, for reviews, see ref.4,15 The inconsisten-
cies might be related to differences in receptor profile of
the antipsychotics that were used or more specifically re-
lated to differences in their affinities for the D2 and
5HT2A receptors: Studies in healthy volunteers indicate
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that reduced D2 activity as well as increased serotonergic
activity disrupts P50 suppression.16–18

The sources of P50 suppression are largely unknown,
but a hippocampal involvement has frequently been pro-
posed.2,19,20 Studies from our own laboratory using elec-
troencephalography (EEG) source localization point
toward a frontal component in P50 suppression,21,22

which is in agreement with other EEG source localization
studies.23,24 To our knowledge, no previous EEG based
P50 source localization studies have been performed in
schizophrenia patients.

The aims of the present study were to investigate P50
suppression in antipsychotic-naı̈ve first-episode patients
with schizophrenia and to examine the subsequent effect
of 6 months treatment with quetiapine on deficient P50
suppression and its sources in the brain. Quetiapine was
chosen because it has a more pronounced (higher and lon-
ger lasting affinity) effect on 5HT2A than on D2 receptors
(lower affinity and only a transient effect) in its clinically
effective dosage range.25,26 Given these specific character-
istics, it was expected that quetiapine would ameliorate
P50 suppression deficits in the patients. Furthermore,
based on our previous studies, a source in the frontal areas
of the brain was expected to be involved in P50 suppres-
sion. Finally, based on our hypothesis that quetiapine will
ameliorate P50 suppression deficits, it was expected that
this frontal source in schizophrenia patients would be
more active in their antipsychotic-naı̈ve state and less ac-
tive following 6 months treatment with quetiapine at the
time of their response to testing stimuli.

Methods

The study was approved by the Ethics Committee of the
Capital Region (H-KF-01-78/97), Copenhagen, with
regards to the ethical principles for medical research in-
volving human subjects as stated in the declaration of
Helsinki (amendment of Washington, 2002). Written
and oral informations were given, after which written
informed consent was obtained from all subjects.

Subjects

Antipsychotic-naı̈ve first-episode schizophrenia patients
between 18 and 45 years of age were recruited from psychi-
atric hospitals and related outpatient clinics in the Copen-
hagen municipality and county. Diagnoses (Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
[DSM-IV]) were ascertained with the Schedule for Clinical
Assessment in Neuropsychiatry, version 2.1 (SCAN).27

Each patient was matched on age and gender to a healthy
control subject (on a one-to-one basis) with no personal
(ascertained by a SCAN interview) or first-degree family
history of psychiatric illness. Both patients and healthy
controls passed a physical examination before inclusion
to ascertain that they were all physically healthy. In addi-

tion, the subjects’ medical history and history of drug and
alcohol abuse were collected. The patients’ symptomatol-
ogy was rated with the Positive and Negative Syndrome
Scale (PANSS).28 Exclusion criteria were coercive meas-
ures, a history of mental retardation, organic brain dam-
age, organic psychosis, and substance dependence. To
screen for hearing deficits, subjects were tested at 500,
1000, and 6000 Hz (40 dB). Among the included subjects,
11 patients fulfilled DSM-IV criteria for former or ongoing
substance abuse. Concomitant treatment with benzodiaze-
pines was allowed on an ‘‘if needed basis,’’ and 14 patients
were in either episodic or regular treatment with benzodia-
zepines (oxazepam) at the time of the baseline investiga-
tions. Two patients were treated with antidepressants at
the time of the baseline assessments. More than 60% of
the patients were smokers, whereas 20% of the controls
were smokers. In total, 34 patients (mean age 25.2 y, SD
4.9) and 34 matched healthy control subjects (mean age
26.2 y, SD 5.1) completed the psychophysiological test bat-
tery at baseline. Due to hardware failure and missing data,
P50 assessments of 3 patients and 2 controls were lost at
baseline, while 1 patient did not show a P50 waveform
to conditioning stimuli at baseline. Table 1 shows the char-
acteristics of the remaining 30 patients and 32 healthy
control subjects at baseline, including their age and sex
distribution.
After a period as close to 6 months as possible (average:

6.2, SD = 3.1), all assessments were repeated. During this
period, the patients were treated with quetiapine in flexible
doses, while the controls received no treatment. At follow-
up, the average quetiapine dose was 509.4 mg (SD = 281.8
mg, range 100–1200 mg; the median dose was 500.0 mg).
Three patients were excluded due to noncompliance, while
3 patients were excluded because they never started treat-
ment. In addition, 3 patients discontinued the treatment,
either because of intolerable side effects or due to lack of
efficacy. Finally, 7 patients refused to be retested or
dropped out for unknown reasons. Because the baseline
assessment of 2 patientswasmissing, this resulted in a total
of 16 patients with their matched controls who had a data
set at both baseline and follow-up (none of their controls
dropped out) (see table 1). Of 3 subjects, 2 patients (1 at
baseline and 1 at follow-up) and 1 control (at follow-up),
no P50 waveform, could be identified.

Experimental Design

All subjects were tested in the Copenhagen Psychophys-
iological Testbattery16,22,29 on 2 occasions separated by
a period as close to 6 months as possible. In order to
keep the article focused, only the results on P50 suppres-
sion will be reported. Although we acknowledge the rel-
evance of investigating later components, eg, the N100
and P200 in a sensory gating paradigm in schizophrenia
research as well, we neither scored nor analyzed those
data in the current study. To avoid acute and/or
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withdrawal effects of nicotine, smoking was not allowed
1 hour prior to testing.

P50 Suppression Paradigm

The method has been described before.16,22 In short, sub-
jects were seated in a room with a sound level below
40 dB. Subjects were instructed to sit still, to keep their
eyes fixed on a spot on the wall directly in front of them,
and were asked to stay awake. During P50 gating testing,
3 experimental blocks were presented, each consisting of
40 pairs of bursts of (1.5 ms and 80 dB) white noise, with
an instantaneous rise time, an interstimulus interval of
500 ms, and a fixed intertrial interval of 10 seconds.

Signal Recording

EEG recordings were performed with BioSemi hardware,
using a cap with 64 active electrodes.30 All signals were
digitized online by a computer with a rate of 4096 Hz.

P50 Suppression Assessment

BESA software (version 5.2.4, MEGIS Software GmbH)
was used for further processing of the data. First, the EEG
data was downsampled to a rate of 250 Hz after which it
was corrected for eye movement by applying the surrogate

model of BESA.31 Thereafter, correction of movement
and other non–paradigm-related artifacts was performed
by removing those epochs from the database that exceeded
amplitude differences between maximum andminimum in
the epoch of 100 lV. Data was epoched and averaged be-
tween 100 ms prestimulus and 400 ms poststimulus. Aver-
aged epochs were then filtered (high pass 1.6 Hz, 24 dB/
octave and low pass at 70 Hz, 24 dB/octave). P50 ampli-
tudes were scored from electrode Cz only, with average
reference. P50 amplitude was defined as the largest trough
to peak amplitudewithin an interval of 40–90ms following
the first (conditioning or ‘‘C’’) stimulus in each paired
click. The P50 amplitude following the second (testing
or ‘‘T’’) stimulus was identified as the largest trough to
peak amplitude within an interval of610 ms of the latency
of the maximum P50 amplitude to the C-stimulus. P50
suppression was expressed as the ratio ‘‘T/C.’’

Source Analysis P50

Source analysis was performed with BESA software. The
P50 sourcemodel as previously found in our laboratory21,22

was used as a basis. The sources of this model were set to
regional, after which the model (excluding the eye sources)
was refitted to the grand-average data of the C-stimuli

Table 1. Demographics. Characteristics of Patients and Matched Healthy Controls at Baseline and Follow-up

Patients Baseline Controls Baseline Patients Follow-up Controls Follow-up

Mean age (SD)

All 25.2 (5.0) 25.8 (4.9) 26.7 (5.6) 27.4 (5.8)

Male 24.9 (4.4) 25.4 (4.2) 26.2 (5.0) 27.0 (4.4)

Female 25.7 (6.5) 26.6 (6.6) 27.8 (7.5) 28.3 (8.4)

Gender N

Male 22 23 11 11

Female 8 9 5 5

Total 30 32 16 16

Average PANSS score (SEM)

Positive 20.9 (1.0) 16.8 (1.4)*

Negative 22.8 (1.4) 21.6 (1.2)

General 41.7 (2.0) 39.7 (2.3)

Total 85.4 (3.5) 78.1 (4.5)

Patients who completed

Positive 21.6 (1.1)

Negative 23.6 (1.6)

General 43.3 (2.2)

Total 88.4 (3.9)

Patients who dropped out

Positive 18.3 (0.8)**

Negative 21.5 (1.2)

General 39.2 (1.8)

Total 78.9 (2.9)

Note: PANSS, Positive and Negative Syndrome Scale.
*Significantly reduced compared with baseline, P = 0.001; **Significantly lower than patients who completed.
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(filters: 0.5—70 Hz) of all healthy controls at baseline,
within an interval between 40 and 66 ms (coinciding
with the beginning and end of the P50 waveform, see
figure 1). This model was used to analyze the individual
data: the first component of each of the regional sources
was oriented tomaximum, at the exact latency of a subject’s
maximum P50 amplitude to the C-stimuli (filters: 0.5—70
Hz), after which its amplitude (source strength) was scored.
Following this, the model was applied (unaltered) to the
subject’s response to the T-stimuli (filters: 0.5—70 Hz)
either at the latency of maximum P50 amplitude or, in
the case the subject did not show a P50 amplitude to the
T-stimulus, at the latency of the subject’s maximum P50
amplitude to the C-stimulus. After which, again, the ampli-
tude of the first component (source strength) was scored.

Statistical Analysis

All statistical analyses were performed with SPSS (version
11.0, SPSS Inc.). Initially, the P50 amplitude and P50 sup-
pression data were analyzed with a univariate ANCOVA
in which gender, smoking, substance abuse, and benzodi-
azepine were used as covariates. Because the P50 suppres-
sion data (ratio T/C) were non-normally distributed
(Kolmogorov-Smirnov z = 2.01, P = .001), we normalized
the T/C scores by Winsorizing them to 1.5 SD above the

mean. Furthermore, to reduce loss of power, we replaced
the 3 empty cells (see ‘‘subjects’’ above) with their group
means. This last procedure and the Winsorized data were
solely used for the purpose of performing the (parametric)
AN(C)OVAs, ie, all nonparametric tests were performed
on the unaltered data set, including the 3 empty cells. Since
smoking has a known, yet transient, effect on P50 suppres-
sion,32,33 we tried 2 different approaches in our analyses:
a dichotomized (yes/no smoking) and a categorical ap-
proach (no smoking, light [1–9/d], medium [10–19/d],
and heavy [above 20/d]). However, none of the smoking
or any of the other covariates reached statistical signifi-
cance and were therefore removed from the analyses.
The data were further analyzed with nonparametric
Mann-Whitney tests. The source strengths of component
1 of the regional sources were analyzed stepwise in much
the same way as the P50 amplitude and P50 suppression
data. Further analyses were performed with independent
samples Student’s t tests because the source strength data
were normally distributed.
The effect of medication on psychopathology (PANSS

positive, negative, general, and total scores) was analyzed
with paired samples Student’s t tests. Correlations between
P50 suppression and symptomatology were analyzed by
means of Spearman correlation tests.

Fig. 1.Grand average data showing the subjects’ responses to conditioning (C-stim) and testing (T-stim) stimuli, specified for controls and
patients, and for baseline (30 patients and 32 controls) and follow-up (15 patients and 15 controls).
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Results

Dropout

There were no significant differences in age between those
patients and controls who completed the test and those
who dropped out. Furthermore, there were no significant
differences in psychopathology between those patients
who completed the tests and those who dropped out, ex-
cept that the patients who dropped out scored signifi-
cantly lower (�x = 18.3) on the PANSS positive scale
than those who completed (�x = 21.6) the study (t =
2.39, df = 30, P = .024; see table 1). To analyze the effect
of dropouts on or our key dependent variable of interest,
P50 suppression, a univariate analysis with factor group
(completer patients, dropout patients, and their matched
healthy controls) was performed, showing a trend level of
significance (F2,62 = 2.67, P = .078). Further testing
revealed that only those patients who completed
the study showed significant differences in T/C ratio
(�x = 0.58) compared with controls (�x = 0.23) (z = 2.51,
P = .012), whereas those patients who dropped out did
not (�x = 0.30) (z = 1.83, P = .067).

P50 Amplitude and P50 Suppression Data

The analysis of the P50 suppression data (see figure 1)
revealed a highly significant increased T/C ratio in
patients compared with controls at baseline (z = 2.66,

P = .008). This increased T/C ratio appeared to be based
on a significantly higher P50 amplitude to T-stimuli in
the patients compared with the controls (z = 2.40,
P = .016), while the P50 amplitude to the C-stimuli
were not significantly different between the groups
(z = 0.22, P = .827). At follow-up, the ANOVA revealed
a main effect of group (F1,30 = 8.34, P = .01) and a near
significant group 3 treatment interaction (F1,30 = 3.98,
P = .055). Further testing showed a significant group dif-
ference in baseline P50 suppression (z = 2.36, P = .019)
also in this much smaller group of subjects of whom
both baseline and follow-up data were available
(14 patients and 15 controls), indicating the robustness
of the results. At follow-up, however, no significant
group differences in P50 suppression were found
(z = 0.12; P = .902). These further analyses indicate
that the main effect of group as found in the ANOVA
was predominantly driven by the baseline data which is
also reflected in the average T/C ratios, showing a large
difference between patients and controls at baseline, but
virtually no difference at follow-up (see figure 2). The
increase in P50 suppression of the patients from baseline
to follow-up did not correlate with their treatment pe-
riod (ranging from 5.7 to 8 mo). Interestingly, although
P50 suppression did not significantly change in the pa-
tient group as a whole from baseline to follow-up, it did
improve significantly in those patients receiving equal
or higher than the median dose (500 mg) of quetiapine

Fig. 2. P50 suppression (T/C ratio,6 SEM) in patients and healthy controls at baseline and follow-up, indicating significantly reduced P50
suppression in the patients compared with the controls. Inlay left: scatterplot of the individual ratio data; Inlay right: individual ratio of
patients split on the median dosage (500 mg) of quetiapine.
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(z = 2.52, P = .012; figure 2), by significantly decreasing
their P50 amplitudes to T-stimuli (z = 1.96, P = .050)
while not affecting their P50 amplitudes to C-stimuli
(z = 1.68, P = .092). It has to be noted, however, that
only this subgroup of high-dosed patients had P50 sup-
pression deficits at baseline compared with the controls
(high-dosed patients: z = 3.08, P = .001 and low-dosed
patients: z = 0.77, P = .49).

P50 Source Localization Data

Fitting the P50 model as previously found in our labora-
tory21,22 to the grand average data of the control subjects’
responses to the C-stimuli at baseline resulted in a residual
variance of 5.48% with a best fit of 1.83% (see figure 3).
Only the strength of the source with the frontocentral loca-
tion correlated significantly with the P50 amplitude to the
C-stimuli both in healthy controls (rP = .62, P < .001) and
patients (rP = .62,P< .001), the other 2 sources did not (see
online supplementary figure 1). No group difference was
found in any of the 3 source strengths at the time of max-
imum P50 amplitude to the C-stimuli. However, the
strength of the frontocentral source at the time ofmaximum
P50 amplitude to the T-stimuli was significantly higher in
patients than in the healthy controls (t = 3.04, P = .04). At
follow-up, no significant group differences were found, nei-
ther did the source strengths significantly change between
baseline and follow-up within the groups (see table 2).

Psychopathology

A significant reduction in the positive symptom subscale
of the PANSS was found in the patients from baseline to
follow-up (t = 3.14, P = .001). The other subscales of the
PANSS (negative, general, and total) showed no signifi-
cant changes (see table 1).

Correlations

The baseline P50 ratio of the patients appeared to be pre-
dictive of the dose of quetiapine at follow-up (rS = .59,
P = .026) and was based on the correlation between
the dose of quetiapine and the patients’ response to
the T-stimuli (rS = .70, P = .005, see online supplemen-
tary figure 2). The P50 suppression ratio at baseline was
neither predictive for weight gain, body mass index
(BMI) nor occurrence of extrapyramidal side effects
(EPS). None of the PANSS (sub)scores correlated sig-
nificantly with any of the P50 suppression variables
(C, T, and T/C) nor with the dose of quetiapine. Fur-
thermore, no significant differences in PANSS (sub)-
scores were found between those patients with
a baseline T/C ratio above the median (T/C = 0.30)
and those below. However, a significant negative corre-
lation was found between the difference in T/C ratio at
baseline and follow-up and the PANSS general score (rP
= .60, P = .030, see online supplementary figure 3).

Discussion

This is the first longer lasting longitudinal study on audi-
tory P50 suppression in antipsychotic-naı̈ve first-episode
schizophrenia patients and matched healthy controls.
We found significantly impaired P50 suppression in

schizophrenia patients compared with healthy controls
at baseline, which is consistent with 2 previous reports
on P50 suppression in antipsychotic-naı̈ve first-episode
schizophrenia.9,10 No previous longitudinal studies have
reported on the effects of quetiapine treatment on P50 sup-
pression deficits in antipsychotic-naı̈ve first-episode
schizophrenia patients. In the current study, a 6-month
quetiapine treatment normalized the P50 gating deficits

Fig. 3. Source model of P50 amplitude (controls) at baseline,
showing (A) 3D view (B) coronal view.

Table 2. Source Strengths. Average Source Strength (SEM) Specified for Controls and Patients, for Baseline and Follow-up, and for
Conditioning (C-stim) and Testing (T-stim) Stimuli

Controls Patients

Baseline (N = 32) Follow-up (N = 16) Baseline (N = 30) Follow-up (N = 16)

C-stim T-stim C-stim T-stim C-stim T-stim C-stim T-stim

Frontocentral 30.6 (3.1) �5.1 (2.4) 25.4 (4.3) 1.4 (3.3) 26.6 (3.1) 4.6* (2.1) 28.4 (4.3) �1.2 (3.4)

Right temporal 21.4 (2.5) 3.4 (2.6) 18.6 (2.4) 3.8 (2.6) 23.2 (2.1) 2.6 (2.7) 19.3 (2.8) 0.9 (3.8)

Left temporal 23.2 (3.0) 3.2 (2.1) 17.3 (2.2) 5.7 (2.9) 22.7 (1.7) 4.0 (2.0) 20.4 (2.8) 2.0 (4.5)

*Significantly higher than controls (P = .04).

6

B. Oranje et al.

Follow-Up,

Follow-Up Follow-Up



478

B. Oranje et al.

of the patients. Our results are in contrast with the results
obtained by Adler et al14 who found P50 suppression def-
icits in a rather small group (n = 9) of patients who were
treated with quetiapine. Besides the rather low number of
included quetiapine treated patients, there were a number
of other methodological differences between the study of
Adler et al14 and our study that could have accounted for
the discrepancy in results: they used a cross-sectional de-
sign, where patients were clinically stable for a minimum
of 1 month before testing, of whom only a small propor-
tion were medication free for 2 months prior to testing.
Furthermore, several of their patients were treated with
additional other antipsychotics. Our current study had
a longitudinal design and included only antipsychotic-
naı̈ve first-episode patients who were subsequently treated
with antipsychotic monotherapy for 6 months.
Only 3 longitudinal studies have investigated the effects

of other atypical antipsychotics on P50 suppression. Hong
et al9 found no effects of treatment with either risperidone
or clozapine onP50 suppression in antipsychotic-naı̈ve first-
episode schizophrenia patients, while Arango et al34 found
neither an effect of olanzapine nor of haloperidol on P50
gating deficits in treatment resistant schizophrenia
patients. In contrast, Nagamoto et al12,35 found signifi-
cantly increased P50 suppression in a small group
(n = 6) of treatment resistant schizophrenia patients
following clozapine treatment. However, clozapine
appeared to improve P50 suppression by increasing
amplitudes to C-stimuli, instead of decreasing those to
T-stimuli, as reviewed by Potter, Summerfelt, Gold,
and Buchanan,15 which is not indicative of truly en-
hanced P50 suppression as suggested by the hypothesis
of Adler et al.3 In the current study, we found quetiapine
to improve P50 suppression by significantly decreasing
the patients’ response to T-stimuli, while not affecting
their response to C-stimuli which, according to the hy-
pothesis of Adler et al,3 would be indicative of truly en-
hanced P50 suppression.
The patients’ baseline P50 suppression (T/C ratio)

appeared to be predictive for the dose of quetiapine at
follow-up. In fact, only those patients treated with equal
or above median (500 mg) dosages of quetiapine showed
significantly decreased P50 suppression at baseline, while
the ones treated with dosages below the median showed
near normal levels of gating. It is not likely that these
findings are a reflection of patients with higher T/C ratios
just being less susceptible for quetiapine’s side effects:
The T/C ratio at baseline was not related to those side
effects that were assessed in our study: weight gain,
BMI, and level of EPS. However, we cannot fully exclude
that patients with lower P50 suppression were less sensi-
tive for other relevant side effects, such as sedation and
dizziness. Nevertheless, it is more likely that these
patients were in genuine clinical need for higher levels
of medication, although there was no clear indication
for this on a symptomatological level: At baseline, T/C

ratio did neither correlate with any of the PANSS (sub)-
scores nor did the baseline PANSS (sub)score differ sig-
nificantly between those subjects with above median T/C
ratios and those below. Taking all this together, our data
suggest that the more severe a patient’s P50 gating deficit
was, the higher the dose of quetiapine he or she apparently
needed to reach a clinical satisfactory level. Counterintu-
itively, however, the more a patient’s P50 suppression in-
creased from baseline to follow-up, the less his/her total
PANSS general score decreased during that same time pe-
riod. However, the data from the current study cannot ex-
plain this finding, so further research is necessary.
It is not clear from the current study which of quetia-

pine’s pharmacologic actions might be the mechanism by
which it improved P50 suppression in our patients with
schizophrenia. In general, however, both haloperidol (D2

antagonist) and high doses of escitalopram (highly spe-
cific selective serotonin reuptake inhibitor or SSRI) dis-
rupt (high) P50 suppression in healthy volunteers.16,18,22

Therefore, it may be the combination of lowD2 with high
5HT2A blockage of quetiapine that is behind its ability to
improve P50 suppression as found in the current study.
In the present study, the same 3 generators of the P50

evoked potential as previously found in our earlier
studies21,22 explained most of its variance: 2 symmetri-
cally located sources in the temporal cortex and 1 located
in a frontocentral position. Similar to these previous
results, the current results showed that the P50 amplitude
was highly positively correlated in both patients and con-
trols with the strength of the frontocentral source only.
Our results appear to confirm those of 2 studies in which
in-depth electrodes were implanted in epilepsy patients
undergoing invasive presurgical evaluation,36,37 and
a later magnetic encephalography study from that
same group,38 all pointing toward a crucial role of the
frontal lobe in sensory gating. In a recent study from
our laboratory with concurrent EEG and functional
magnetic resonance imaging methodology, we identified,
among others, a source of P50 gating in themedial frontal
gyrus.39 Interestingly in the current study, at baseline, the
group of patients showed a significantly higher activity in
the frontocentral source strength at the time of the
T-stimuli, which had disappeared at follow-up, coinciding
with the disappearance of the P50 suppression deficit. It is
therefore tempting to assume that the higher activity of this
source is somehow related to the reduced level of P50
suppression of the patients at baseline. However, any
further assumptions would be pure speculation.
The current study may have several clinical implica-

tions. The results indicate that P50 suppression deficits
disappear by 6-month quetiapine treatment. Since defi-
cient sensory gating in theory may contribute to psycho-
sis,1,2 our results may indicate that the patients are less
susceptible for relapse over time. Of particular interest
is that despite a similar symptomatological profile (indi-
cated by the PANSS scores), patients with more severe
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P50 suppression deficits appeared to need higher dosages
of quetiapine compared with those patients with less se-
vere gating deficits. Further research is needed to inves-
tigate the symptomatological profile of patients with
severe P50 suppression deficits in more detail, eg, with
global assessment of functioning scores.

A limitation in the current study was that adjunctive
antidepressants, anxiolytic medication, and substance
abuse were no exclusion criteria. However, these possible
confounders did not significantly covariate with P50 sup-
pression, so it is unlikely that they have affected the current
results.

Summarized, the present findings suggest that P50 sup-
pression deficits are already present at an early stage of
schizophrenia. Furthermore, our data show that partic-
ularly those patients with more severe P50 gating deficits
appeared to need higher dosages of quetiapine, although
their clinical symptoms did not seem to indicate this. Ev-
idence was found that a frontocentrally located source in
the brain was more active at baseline in the patients’ re-
sponse to testing stimuli than in the controls. Six months
of quetiapine treatment improved the P50 suppression
deficits, especially in those patients who were treated
with higher dosages of quetiapine.
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