ORIGINAL PAPER
EPEYNHTIKH EPTAZIA

The predictive value of serum cortisol
and DHEA-S, and their ratio,

for antipsychotic response

in acute schizophrenia

OBJECTIVE To compare the serum levels of cortisol, and the sulfated form of
dehydroepiandrosterone (DHEA-S) and their ratio in patients with schizo-
phrenia and healthy control subjects, and to evaluate their association with
the response to antipsychotic treatment. METHOD In this clinical prospective
study, 60 patients with schizophrenia and 40 healthy age- and sex-matched
control subjects participated. Clinical evaluation of patients was conducted
using the Positive and Negative Symptom Scale (PANSS), and a question-
naire on socio-demographic and clinical data was used. All the patients had
experienced an acute exacerbation of the illness (PANSS: P1 and P3 >4).
Serum levels of cortisol, DHEA-S, and their ratio, were measured at baseline
in all participants and after 3 and 6 weeks of antipsychotic treatment in the
patients with schizophrenia. For the purposes of the study, the patients were
divided into two subgroups: responders and non-responders to antipsychotic
medication. RESULTS Patients with schizophrenia had significantly higher
mean serum cortisol and DHEA-S levels than subjects in the control group.
Responders had significantly higher serum cortisol and DHEA-S levels com-
pared with non-responders. Elevated serum cortisol levels were associated
with a positive response to antipsychotic therapy. The subgroup of responders
showed greater reduction of the PANSS positive and negative scale scores at
all three assessment points. CONCLUSIONS Elevated serum cortisol levels may
have predictive value for a positive response to antipsychotic medication in
the context of acute schizophrenia exacerbation.
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Schizophrenia is a severe, heterogeneous chronic men-
tal disorder with diverse clinical manifestations, influenced
by various genetic risk factors and with complex interplay
between environmental risk factors, such as stress exposure
and gene-environment interactions.’

According to the vulnerability-stress concept, patients
with schizophrenia display increased sensitivity to stress.
The hypothalamo-pituitary-adrenal (HPA) axis is one of
the major hormonal systems mediating the physical and
psychological stress response. Evidence is accumulating
for disturbances in HPA activation and abnormal HPA
regulatory mechanisms in psychiatric illnesses. A body
of evidence has accrued demonstrating dysfunction of
the HPA axis leading to elevated peripheral cortisol levels
in a proportion of patients.? Recently, there has been in-
creased interest in the role of neurosteroids, particularly

dehydroepiandrosterone (DHEA) which, in its sulfated form
(DHEA-S), is the most abundant in humans.? Itis considered
both a neurosteroid, being produced in the brain, and a
neuroactive steroid, produced in the adrenals and gonads,
and exerting an effect on the brain.?*

The onset of schizophrenia is often associated with a
stressful period in life, indicating that stress can trigger
the onset in individuals with a genetic predisposition to
the disease. The HPA axis is a crucial system in maintaining
homeostasis and adapting to stress. When stress is acute,
the adaptive biochemical responses include increased
adrenocortical secretion of stress hormones, prominently
cortisol and DHEA. Cortisol (glucocorticoid) is a major me-
diator of the physiological stress response and impacts on
many physiological systems to allow the body toreactto a
stressor. DHEA exerts mainly anabolic effects (i.e., promotion
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of growth and repair), thus repairing catabolic damage so
long as the levels remain sufficiently high in the circula-
tion. In humans, 99% of circulating DHEA is in its sulfated
form DHEA-S. Serum DHEA-S levels are 100 or more times
higher than those of DHEA, and DHEA-S has a much longer
life and shows no diurnal variations. From a practical point
of view, therefore, estimation of DHEA-S is preferable to
DHEA, as its levels are more stable. Neuroactive steroids,
such as cortisol, DHEA, and its sulfate ester, are the steroid
hormones that have several notable roles in the central
nervous system (CNS).? DHEA-S has multiple effects in the
CNS, mediated through its non-genomic actions on several
neurotransmitter systems, such as y-amino butyric acid
type A (GABAA), N-methyl-D-aspartate (NMDA) and sigma
receptors. Animal experiments show that DHEA-S has pro-
found psychotropic effects, such as memory enhancement,
antidepressant, anxiolytic and antiaggression.” Moreover,
DHEA-S has potent antiglucocorticoid and neuroprotec-
tive actions on the brain and can protect hippocampal
neurons from glucocorticoid induced neurotoxicity. In
healthy subjects, administration of DHEA rapidly reduces
the cortisol level. The concomitant release of DHEA-S in
the acute stress response is considered to protect the brain
against the potentially damaging effects of excessive cor-
tisol activity. These acute adaptive responses to stress are
designed to increase survival, yet the dysfunctional stress
responses, i.e., over- or underactivity of the HPA axis, may
be damaging to an individual. Failure to deactivate these
stress responses within a dysfunctional stress system may
resultin imbalance of these steroid hormones, which may
lead to overexposure to the effects of glucocorticoids and
increased sensitivity to brain insult.®

The HPA axis abnormalities in schizophrenia are indi-
cated by elevated basal cortisol levels, non-suppression
of cortisol after the dexamethasone suppression test, and
blunted cortisol awakening response. Increased cortisol
levels observed in schizophrenia have been proposed as
endophenotypic markers of illness.’

It has been reported, although inconsistently, that the
levels of DHEA and DHEA-S may have an impact on the
psychopathological manifestations of schizophrenia.-"*

In the last 3 decades, several authors have reported a
link between neuroactive steroids and the pathophysiology
or therapeutics of schizophrenia. The relationship between
blood levels of DHEA, DHEA-S and cortisol, and the onset,
prognosis, symptom severity, and treatment response
of schizophrenia has been investigated in a number of
studies.’?¢-78

Early treatment response is one of the strongest predic-
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tors of long-term symptomatic and functional outcome in
psychosis. Unfortunately, we do not have reliable predictors
of early treatment response in schizophrenic psychosis,
which makes it impossible to tailor psychiatric care to the
needs of the individual patient. Biomarkers of stress hold
great potential as clinical predictors of treatment response;
stress plays a recognized role in precipitating the onset
and relapse of psychosis, and the cortisol stress response
is already abnormal at psychosis onset.”®

We therefore decided to conduct a study of serum
levels of cortisol, DHEA-S and their ratio in patients with
schizophrenia, in terms of clarifying their role in the patho-
physiology of the disorder and their potential as biomarkers
for the efficacy of antipsychotic therapy in these patients.

The aim of our study was to compare serum cortisol
and DHEA-S levels, and their ratio in patients with schizo-
phrenia and healthy control subjects, and to evaluate their
association with the response to antipsychotic treatment
in the patients with schizophrenia.

MATERIAL AND METHOD

In this clinical prospective study, we included 60 patients
with schizophrenia of both genders, aged 18-50 years, treated as
inpatients or outpatients at the University Psychiatry Clinic, Sko-
pje, North Macedonia. All the patients had experienced an acute
exacerbation of the illness according to the Positive and Nega-
tive Symptom Scale (PANSS): P1-delusions and P3-hallucinatory
behavior =4. Patients who suffered from major physical illness,
drug or alcohol abuse, epilepsy and other organic brain syndromes
were excluded. All the patients underwent physical examination
and routine laboratory tests to rule out physical illness. Clinical
evaluation of the patients was performed using the PANSS. As
a control group, 40 matched healthy subjects were enrolled.
A non-standardized questionnaire was used for collection of
socio-demographic (gender, age, education, employment, marital
status) and clinical data (age of onset of the disorder, duration of
iliness, number of relapses, number of hospital treatments, type
of antipsychotic agents, treatment adherence, family history). We
collected all the data in the period of one year (January 2016 to
January 2017).

At the end of the study, the patients with schizophrenia were
divided in two groups according to the antipsychotic therapy
response: (a) Subjects suffering from schizophrenia classified as
responders who had no ratings of >3 onitems P1, P2, P3, P5 and P6
of the PANSS and had a 230% reduction from baseline in the PANSS
total score; and (b) subjects suffering from schizophrenia who did
not meet these criteriaand who were defined as non-responders.

All participants in the study provided written informed consent
to participate in this prospective study, after having received a
detailed explanation of the study procedures. The study was ap-
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proved by the Ethics Committee of Medical University in Skopje
and by the Board of the University Clinic of Psychiatry.

Steroid determination

Serum cortisol and DHEA-S levels were measured at the Insti-
tute of Clinical Biochemistry at the Medical University in Skopje,
North Macedonia. Serum samples for cortisol and DHEA-S were
collected between 8 a.m. and 9 a.m. hours after 20 min of rest.
All participants were instructed to abstain from unusual physical
activity or stress for a period of 24 hours prior to blood sampling.
Blood samples were collected at baseline in all participants and
after 3 and 6 weeks of the antipsychotic treatment in the patients
with schizophrenia. Cortisol and DHEA-S levels were measured
by the IMMULITE 2000, competitive chemiluminescent enzyme
immunoassay.

Statistical analysis

The Statistical Package for Social Sciences (SPSS) for windows,
version 17.0 was used for statistical analysis of the data. The statisti-
cal methods used for analysis of the data included non-parametric
methods (Chi-square test, Mann-Whitney U test, Friedman ANO-
VA), and parametric methods (t-test for independent samples).
Correlation between parameters was examined with Pearson
and Spearman Rank correlation coefficients. Of the multivariate
methods we used MANOVA. Binary Logistic Analysis was used to
determine the predictive value of serum cortisol, DHEA-S and their
ratio for antipsychotic treatment response. Values of p<0.05 were
considered statistically significant.

RESULTS

Table 1 shows the sociodemographic characteristics
of the patients with schizophrenia and the control group.
The patients with schizophrenia had significantly higher
mean serum levels of cortisol (t=6.07; p<0.001) and DHEA-
S (t=7.66; p<0.001) levels than the control group. Mean
cortisol/DHEA-S ratio was no different in the two groups
(Z=-1.57; p=0.11).

The two subgroups of patients with schizophrenia, clas-
sified as responders and non-responders to antipsychotic
treatment, did not differ significantly in terms of gender
(men/women: 29/8 and 15/8, respectively; Pearson Chi-
square=1.26; df=1; p=0.26), age (t=0.34; p=0.73), marital
status (Pearson Chi-square=1.41; df=2; p=0.49), education
(Pearson Chi-square=4.21, df=3; p=0.24), age of onset of
the disorder (Z=0.15; p=0.88), duration of illness (Z=0.32;
p=0.75), number of relapses (Z=0.11; p=0.9), number of
hospital treatments (Z=0.68; p=0.49) and the type of anti-
psychotic agents administered — typical/atypical (Pearson
Chi-square=0.86; df=1; p=0.35).
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Table 1. Sociodemographic characteristics of patients with schizophrenia
and control subjects.

Variables Patients Control p-level

(n=60) subjects

(n=40)
Gender
Male 44(7333)  25(62.5) X2=132;
Female 16(26.67)  15(37.5) p=0.25ns
Age
MeanxSD 35.30+£9.19 36.67+7.13 t=0.79;
p=0.43 ns
Education
Elementary school 11(18.33) 0
Secondary school 42(70.0) 20(50.0) X2=22.05;
Higher education 3(5.0) 7(17.5) p=0.00006 sig
High education 4(6.67) 13 (32.5)
Employment
Employed 11(18.33) 31(77.5)
Unemployed 12 (20.0) 9(22.5) p=)§;3367:;ig
Previously employed 37 (61.67) 0
but not anymore

Marital status
Not married 40 (66.67) 15 (37.5)
Married 16(2667)  20(500) X2:8,25;-is:0,01 6
Divorced 4 (6.67) 5(12.5)

X?Pearson Chi-square, t (t-test for independent samples)
Ns: Non significant, sig: Significant

Table 2 shows the levels of serum cortisol, DHEA-S
and the cortisol/DHEA-S ratio in the group of responders
compared with the group of non-responders at baseline
assessment point.

We used MANOVA analysis to compare the difference
in serum levels of cortisol, DHEA-S and their ratio between
responders and non-responders during the 6 weeks period
of examination.

Table 2. Serum levels of cortisol, sulfated dehydroepiandrosterone
(DHEA-S) and cortisol/DHEA-S ratio at baseline in responders and non-
responders to treatment with antipsychotics.

Hormone Responders Non-responders Test p-value
(n=37) (n=23)

Cortisol 640.6+116.4 419.1£121.2 7.05 0.000000

DHEA-S 375.6£114.4 255.4+106.2 406 0.00014

Cortisol/DHEA-S  2.08+1.8 2.1+£2.2 0.09 0.93

t-test for independent samples
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Across all three assessment points (baseline, after 3 and
after 6 weeks), the responders had a significantly higher
level of serum cortisol (p<0.001) and DHEA-S (p=0.002)
compared with non-responders, while cortisol/DHEA-S
ratio did not differ significantly between the two groups
(p=0.7). Hormonal levels decreased significantly during
the study period of 6 weeks in both groups. Significant
“group” x“time”interaction was found for hormone cortisol
(p=0.002) (tab. 3).

We used binary logistic analysis to determine the predic-
tive value of serum cortisol, DHEA-S and cortisol/DHEA-S

Table 3. Comparison of hormonal concentrations and ratio between
responders and non-responders to antipsychotics across three assess-
ment points (MVANOVA).

Serum stress hormones t-value Df F P
Responders versus

non-responders
Hotelling-Lawley test 0.62 3 56 1146 0.000
Cortisol 1054548.030 1 58 28.683 0.000
DHEA-S 366603.017 1 58 10,747 0.002
Cortisol/DHEA-S 0.977 1 58 0120 0.730
Across the three examinations

Hotelling-Lawley test 0.862 6 226  16.24 0.000
Cortisol 576305421 2 116  44.38 0.000
DHEA-S 77337.031 2 116 10.08 0.000
Cortisol/DHEA-S 3.853 2 116 218 0.19
Interaction
Hotelling-Lawley test 0.147 6 226 2.77 0.013
Cortisol 87261.088 2 116 6.72 0.002
DHEA-S 16020.123 2 116 209 0.3
Cortisol/DHEA-S 1.090 2 116 062 0.54
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ratio for positive/negative respond to antipsychotic therapy
in patients with schizophrenia (tab. 4).

Of the three factors analyzed, only serum cortisol was
a significant factor for antipsychotic treatment response;
elevated serum cortisol levels were associated with a posi-
tive response to antipsychotic therapy.

According to the PANSS scores, responders scored
significantly higher on the positive PANSS scale (F=6.06;
df=1.58; p=0.017), delusions (F=7.41; df=1.58; p=0.009)
and suspiciousness (F=12.509; df=1.58; p=0.001) than
non-responders at baseline.

The responders showed greater reduction of the PANSS
positive and PANSS negative scale scores across all three
assessment points (baseline, after 3 and after 6 weeks of
antipsychotic therapy) than the non-responders (figures
1 and 2).

Correlation between serum cortisol and DHEA-S levels

PANSS positive
(mean)

27.16

30 1 2452
22.76
25

20 15.67
15 A

10 |
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Non-responders

|nBaseIine OAfter 3weeks DOAfter 6 weeks |

Figure 1. Positive and Negative Symptom Scale (PANSS) positive scale
scores across three assessment points in responders and non-responders
to antipsychotic treatment.

Table 4. Binary logistic analysis of serum hormonal concentrations and ratio cortisol/DHEA-S between responders and non-responders to antipsy-

chotic treatment (at baseline data).

-2 Log likelihood=39.893 Nagelkerke R Square=0.661 percent correct=85.0

B SE Wald Df Sig EXP(B) 95% Cl for EXP(B)
Lower Upper
Cortisol -0.014 0.005 8.513 1 0.004 0.986 0.977 0.995
DHEA-S -0.008 0.005 2.558 1 0.110 0.992 0.981 1.002
Cortisol/DHEA-S -0.188 0.395 0.227 1 0.633 0.828 0.382 1.796
Gender 1.241 1.240 1.002 1 0.317 3.459 0.305 39.301
Constant 9.679 2.624 13.603 1 0.000 15978.441

Dependent variable: Without positive response/with positive response
95%Cl: 95% Confidence interval
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Figure 2. Positive and Negative Symptom Scale (PANSS) negative scale
scores across three assessment points in responders and non-responders
to antipsychotic treatment.

and PANSS scores across all three assessment points in
the two groups was examined with Spearman rank-order
correlations, which showed statistically significant cor-
relation between serum cortisol and PANSS positive scale
score at the third assessment point (R=-0.35; p<0.05). The
correlation was negative; higher serum cortisol levels sig-
nificantly correlated with lower PANSS positive scale score.
Investigation of correlation between serum DHEA-S levels
and PANSS scores in the responders group showed statisti-
cally significant positive correlation between hostility and
the DHEA-S level at the second assessment point (R=0.38;
p<0.05); higher serum DHEA-S levels are associated with
higher hostility scores.

Examination of correlation between serum cortisol and
DHEA-S levels and PANSS scores across all three assessment
points in the group of non-responders showed statistically
significant positive correlation between cortisol and item
delusions on the PANSS positive scale at the baseline (R=0.5;
p<0.05); higher serum cortisol levels are associated with
higher scores for delusions. Investigation of correlation
between serum DHEA-S levels and total PANSS item scores
in this group showed no statistically significant correlation
across all three assessment points.

DISCUSSION

Recent studies on schizophrenia have focused increas-
ingly on potential causative factors, such as structural
and functional brain abnormalities. The assumption that
alterations in cortisol and DHEA-S levels may have a role in
changes in clinical presentation of several neuropsychiatric
disorders, including schizophrenia, has been emphasized.?®

Our study showed that plasma cortisol levels were
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significantly elevated in the patients with schizophrenia
compared with the control group, which is in agreement
with the results of most of the studies."#'%'%-2 Some stud-
ies report no significant differences between patients with
schizophrenia and healthy control subjects in terms of
cortisol levels’*"”?° or lower cortisol levels in patients with
schizophrenia.’?*3’

The serum DHEA-S levels in this study were significantly
higher in patients with schizophrenia compared with con-
trol subjects, which coincided with the results of most of
the studies,®%3742032 glthough some studies found lower
serum DHEA-S levels* or no difference’” in patients with
schizophrenia compared with healthy control subjects.

According to our results, we can conclude that elevated
serum cortisol and DHEA-S levels in patients with schizo-
phrenia may play a role in the pathophysiology of schizo-
phrenia, and they could be used as a biological marker for
the diagnosis of this disorder.

Current and lifetime stress are widely acknowledged to
contribute to the risk for, and to the variation in symptom
severity in mental health disorders. The neural diathesis-
stress model of schizophrenia has been proposed as a
framework for the development of schizophrenia as the
consequence of an interaction between a genetic sus-
ceptibility and stress triggered by stressful or traumatic
experiences.>*% Briefly, this theory is based on findings
that the HPA axis is activated after stress exposure, and that
cortisol is one of many secretagogues and glucocorticoids
released throughout the brain. One systematic review
highlights recent evidence of blunting of cortisol response
following experimentally induced psychosocial stress. The
authors concluded that, while there was some evidence of
this blunted response across illness types and stages, the
strongest evidence was observed for those with chronic
schizophrenia.?”

The authors of one recent study compared symptom
severity and testosterone, DHEA-S and cortisol levels in
premenopausal women with schizophrenia and an age-and
sex-matched control group. They concluded that DHEA-S
might be a potential biological marker for schizophrenia,
because there is evidence of an association between DHEA-S
and the pathophysiology of schizophrenia.’

In our study, we evaluated the association between
serum cortisol and DHEA-S levels and response to anti-
psychotic treatment in patients with schizophrenia. At the
baseline assessment point, the subgroup of responders
showed significantly higher serum cortisol and DHEA-S
levels compared with the subgroup of non-responders.
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Across all the three assessment points, the responders
had significantly higher serum cortisol and DHEA-S levels
compared with non-responders, which is in agreement
with the results of another study.”’ Responders also showed
greater reduction of the PANSS positive and negative scale
scores across all the three assessment points compared
with non-responders.

Early treatment response is one of the strongest predic-
tors of long-term symptomatic and functional outcome
in psychosis. Biomarkers of stress hold great potential as
clinical predictors of treatment response, while stress plays
arecognized role in precipitating the onset and relapse of
psychosis.™

The authors of one longitudinal study investigated
the ability of cortisol as a biomarker to predict treatment
response at 12 weeks follow-up in first episode psychosis.
Their findings showed that blunted cortisol awakening
response predicted poor treatment response at the onset
of psychosis. They concluded that cortisol should be con-
sidered as possible predictor of treatment response, and
an optimal target for the development of novel therapeutic
agents.”

The authors of one prospective study investigated the
association between serum cortisol and DHEA-S levels,
and their molar ratios, with the response to antipsychotic
treatment in patients with schizophrenia during exacerba-
tion of the disorder. Their findings suggest that the molar
ratio of cortisol to DHEA-S may have predictive value for
response to antipsychotic medications in the context of
exacerbation of chronic schizophrenia. Elevated cortisol
levels and an elevated cortisol-DHEA-S ratio in this study
were shown to be predictive of a positive short-term re-
sponse to antipsychotic treatment, with a clear advantage
of cortisol/DHEAS ratio over serum cortisol concentrations
for prediction.”

The authors of a recent study evaluated serum cortisol
and DHEA-S levels in terms of clarifying their role in the
pathophysiology of schizophrenia and the possibility of
using them as potential biomarkers of the efficacy of anti-
psychotic therapy. They concluded that hormonal predictors
of the effectiveness of antipsychotic therapy in patients
with the first psychotic episode and chronic schizophrenia
may include minor changes in high cortisol levels at week
3-4 of therapy, high rates of DHEA-S before and 3-4 weeks
of therapy, unidirectional changes in cortisol and DHEA-S,
and their ratio at 3-4 weeks of therapy.’’

The present study was designed to investigate associa-
tion between serum cortisol and DHEA-S levels, and their
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ratio, and the response to antipsychotic treatment during
an exacerbation of schizophrenia.

We tested the relationship between serum cortisol and
DHEA-S levels and the cortisol/DHEA-S ratio, and positive
response to antipsychotic treatment during acute exacer-
bation of schizophrenia.

Of the three factors analyzed, only serum cortisol was
significant for antipsychotic treatment response; elevated
cortisol levels were associated with a positive response
to antipsychotic therapy. We can conclude that elevated
serum cortisol levels may have predictive value for positive
response to antipsychotic therapy in the context of acute
schizophrenia exacerbation.

The authors of one study investigated serum cortisol and
DHEA-S levels in two groups of patients with schizophrenia
divided according to their responsivity to antipsychotic
treatment.”’ They examined correlation between changes in
serum levels of cortisol and DHEA-S and changes in PANSS
dimensions, and demonstrated that among responders,
increased serum DHEA-S and cortisol levels were signifi-
cantly correlated with improvement in activation and with
the PANSS total score. In their study, reduction over time
of the PANSS total scores showed significant association
with increased DHEA-S levels. Among non-responders, on
the other hand, no significant correlation was observed
between changes in any hormonal measures and symp-
tom severity.

In our study, we also examined the relationship be-
tween these hormones and clinical symptoms (evaluated
with PANSS) in patients with schizophrenia with different
responses to antipsychotic treatment.

Examination of the association between serum cortisol
and DHEA-S levels with psychopathology in the responders
in our study showed significant correlation between serum
cortisol and the PANSS positive scale score, and significant
correlation between hostility and serum DHEA-S.

Investigation of the correlation between serum cortisol
and DHEA-S with psychopathology in the non-responders
showed statistically significant correlation between serum
cortisol and delusions, but no correlation between serum
DHEA-S levels and psychopathology.

Our results suggest that serum cortisol and DHEA-S
levels are associated with different schizophrenia symp-
toms in patients with schizophrenia, according to their
responsivity to antipsychotic treatment.

Our study has some limitations, one of which is related
to assessment of diurnal rhythmicity of hormones. Future
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studies should collect blood samples taken at different
points during the day. Another limitation is the possible
influence of menstrual status, use of oral contraceptives
and hormone replacement therapy, which might affect
cortisol levels. Smoking also influences serum cortisol
levels and is more prevalent in patients with schizophrenia;
excluding smokers may have provided better results. As-
sessment over a longer period of time should be performed
in future studies.

The limited number of studies that have investigated
the role of serum cortisol and DHEA-S levels as poten-
tial biomarkers of the efficacy of antipsychotic therapy
in patients with acute exacerbation of schizophrenia is
a reason to propose similar future research with large
sample numbers.

In conclusion, our study provides evidence that serum
levels of cortisol and DHEA-S may serve as biomarkers for
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diagnosing schizophrenia. Elevated serum cortisol and
DHEA-S levels may play a role in the pathophysiology of
schizophrenia. The subgroup of responders to antipsy-
chotic treatment had significantly higher serum cortisol
and DHEA-S levels than the subgroup of non-responders,
respectively. Elevated serum cortisol levels may have pre-
dictive value for positive response to antipsychotic therapy
in the context of acute schizophrenia exacerbation. The
group of responders showed greater reduction of the PANSS
positive and PANSS negative scale scores across all three
assessment points. Serum cortisol and DHEA-S levels were
associated with different symptoms in patients with schizo-
phrenia, according to their responsivity to antipsychotic
treatment. The results from this study add to our existing
knowledge about the pathophysiology of schizophrenia,
but the complex interaction between neurosteroids and
their possible role as biomarkers in schizophrenia demand
further investigation.
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ZKOMOX >uykplon Twv emmédwv kopTICOANG Kat Tou DHEA-S otov opd Kal n oxéon Toug a®’ evog HeETa&L acOevwv

HE oXICOPPEVELA KAl LYIWV HAPTUPWV KAl AP’ ETEPOU UE TNV AVTATIOKPLION GTNV avTiPuxwaolkn Bgpamneia. YAIKO-ME-

OOAOZ > auTr TNV KALVIKN TIPOOTITIKI LEAETN CUUTTEPIANPONKaV 60 aoBeveiq pe oxl{oppévela Kal 40 LYIEIG PE ava-

Aoyn nAtkia kat @UAo wg opdda eréyxou. ONot ol aoBeveig mapouoiacav o&gia emdeivwon Tng vooou (PANSS: P1 and

P3 =4). H kAwvikr} a§loAdynon Twv acOevVWwV EYIVE PE TNV KAIHOKA BETIKWVY KAl ApVNTIKWY CUPTTTWHUATWY. XpNOIUOTIO-

NONKe éva EpWTNUATOASYLO YIA TN CUANOYH KOIVWVIKO-ONUOYPAPIKWY Kal KAVIKWV Sedouévwy. MNa Toug okomoug

NG HEAETNG, N e€eTalOpeVN opada XwpioTnKe o€ SVO UTTOOUABEG: O€ AUTOUG TTOU AVTATTIOKPIONKAV Kal OE EKEIVOUG OL

oroiol Sev avtamokpiOnkav. Ta emimeda TnG KopTI{OANG Kat Tou DHEA-S oTtov 0p6, KaBWwg Kal N oX€on Toug HETPRON-

Kav KAtd TNV évapén o€ OAOUG TOUG CUUMETEXOVTEG KAl LETA arrd 3 kal 6 eBSopddeg, avtioTolxa, Katd Tn SIAPKELA TNG

aAvTIYLXWOIKNG Bepareiag oe acBeveig pe oxiloppévela. AMMOTEAEZMATA Ot aoBeveig e oxl{o@pEvela ixav onpa-

VTIKA bPnASTEPQ emimeda kKopTI{OANG kat DHEA-S otov opd o€ ocUyKpLlon Pe TNV opdda eNéyxou. AUToi TTou avtaro-

KpiOnkav gixav onpavtikd vPnAotepa emnimeda KopTI{OANG kKat DHEA-S oTtov 0pd, o€ oUYKPLON UE EKEIVOUG TTOL SeV

avtanokpiOnkav. Ta avénuéva emnimeda KopTI(OANG OTOV 0OPO CUCXETIOTNKAV PE OETIKN avTATOKPION OTNV avTIu-

Xwolkn Ogpaneia. H opdda autwv mou avtanmokpiBnkav £€5€1€e peyaAUTePN PEIWON TWV BETIKWV KAl TWV APVNTIKWV

BaBuooyiwv kAipakag PANSS kat ota tpia onueia agloAdynong. TYMMAEPAXMATA Ta avénuéva emimeda kopTi(o-

ANG OTOV 0pO UTTOPEL VA £XOLV TIPOYVWOTIKA aia yla Tn O€TIKN avTAmOKPIon 0TNV avTIYUXWOlIKH Bgparmeia oTo mAai-

olo Tng oeiag emdeivwong Tng ox1{oPpEveLag.

.............................................................................

............................................................................

Né&erg evupeTnpiou: DHEA-S, KopTi{OAN, MNpoRAeyn amokpiong Ogparmeiag, Zxi{oppéveia
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