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Objective: Findings about inflammatory processes in schizophrenia are increasing day by day. Inflammatory processes
in schizophrenia are associated with both its etiology and clinical symptoms. Serum high-sensitivity C-reactive protein
(hsCRP) is also one of these inflammatory processes. Particularly, it is thought to be closely related to clinical findings
of patients with schizophrenia.
Methods: In this study, the relationship between clinical findings of hsCRP levels of patients with drug-naïve first-episode
psychosis (FEP) and patients with schizophrenia in acute exacerbation phase is investigated. Clinical findings, psychometric properties (the Scale for the Assessment of Positive Symptoms, the Scale for the Assessment of Negative
Symptoms, Brief Psychiatric Rating Scale), and hsCRP levels of patients were compared.
Results: Forty-eight patients with FEP, 74 patients with schizophrenia in acute exacerbation phase and 54 healthy controlled volunteers are included in the study. The most substantial finding in the study is that there is a positive correlation
between hsCRP levels and severity of positive symptoms of both patient groups, with FEP and with schizophrenia.
The second most substantial finding is there is no significant difference between patients with FEP and schizophrenia,
in terms of hsCRP.
Conclusion: The relationship between hsCRP and positive symptom severity in two groups of patients supports the
inflammatory hypothesis in the etiopathogenesis of schizophrenia. This finding is supportive of close relation between
inflammatory processes and clinical findings of patient with schizophrenia.
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INTRODUCTION

of contracting schizophrenia for people with high rate of
proinflammatory biological markers in plasma and serum
is found to be relatively higher.4)
C-reactive protein (CRP) is a very commonly used acute
phase immune response marker. It is arranged by proinflammatory cytokines.5) It is used in both explaining the
pathophysiological factors of inflammatory processes and
follow-up of inflammatory diseases. High-sensitivity CRP
(hsCRP), on the other hand, is considered the most sensitive test to evaluate CRP levels.6) HsCRP is a sensitive
marker particularly in cardiovascular risk screening. It is
also reported to be closely related with obesity.7) It is also
a biological data examined in patients with schizophrenia.2)
The hsCRP studies in patients with schizophrenia have
been conducted for a couple of reasons. These can be
summarized as; studies to associate with metabolic cha-

Schizophrenia is a psychiatric disorder characterized
by delusion, hallucination, negative symptoms (social
withdrawal and apathy) altered emotional reactivity and
disorganized behaviors.1) Schizophrenia is an important
public health issue, because its economical burden is
huge despite its low prevalence.2) Its etiology is not definitely known yet. One of the important hypotheses to explain its pathogenesis is about immune dysfunction.3) Risk
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8)

nges, to be evaluated as a etiological factor within the
9)
scope of immune dysfunction hypothesis and relation
10)
with clinical findings.
It is reported in a number of studies that hsCRP levels in
patients with schizophrenia increased in comparison with
8-14)
However, no definite findings have
control groups.
been found on hsCRP in patients with first-episode psychosis (FEP), and also number of studies is not sufficient
yet. In this study it is aimed to investigate whether there is
a difference between patients with drug-naïve FEP and patient with acute exacerbation of schizophrenia in terms of
hsCRP, and also comparing the results with healthy control (HC) group.

posed of five subscales: delusions, hallucinations, bizarre
behavior, conceptual disorganization, inappropriate affect.
The patients with the first attack who take antipsychotics and patients with affective psychosis were excluded
from the study. People with any other chronic medical
condition (especially the diseases known to play a role in
the etiopathogenesis of the inflammation were investigated diligently) were also excluded. People with any
additional psychiatric condition were excluded; also
those with mental retardation and those with organic
brain damage were not included in the study. For the control group, people with any psychiatric or medical condition were excluded from the study.

METHODS

Laboratory Procedures
Venous blood samples of the patients were collected in
the day after the hospitalization. General biochemical
markers and hsCRP level work-ups of the blood samples
were ordered. Venous blood samples from forearm veins
of the patients were collected into tubes containing coagulation accelerator thrombin, centrifuged at a rate of
4,000 g for 5 minutes at 4°C. Serum samples from patients
were collected within 1 hour after admission and between
7 and 9 AM at the day of hospitalization. Serum samples of
participants from healthy control group were also collected between 7 and 9 AM Serum hsCRP concentrations
were determined by enhanced immunoturbidimetric
method. All samples were analyzed by the same analyst,
who was blind to the sample sources. The reference range
for serum hsCRP is between 0.11 and 3.01 mg/L.

Subjects
The patients conducted in Department of Psychiatry,
Gülhane Medical School in Ankara/Turkey. Patients with
diagnosis of psychotic attack were randomly selected for
the study in between 2017 and 2018. Three groups were
formed for the study. The first group consisted of patients
with non-effective drug-naïve FEP. Second group consisted of patients with acute exacerbation attack of
schizophrenia. And the third group was HC group. The
data derived from these patients’ blood samples which
were drawn at the time of hospitalization, clinical findings
and psychometric data were compared. Diagnoses of the
patients were made in accordance with the Diagnostic
and Statistical Manual of Mental Disorders 5th edition
(DSM-5) schizophrenia diagnosis criteria. Severity of the
disease was evaluated using Brief Psychiatric Rating Scale
(BPRS), the Scale for the Assessment of Negative Symptoms
(SANS), the Scale for the Assessment of Positive Symptoms
15)
(SAPS) scales. The BPRS was developed by Lukoff et al.
16)
and was translated into Turkish by Soykan. The total
score provides information about the severity of the psychotic disorder. It is composed of five subscales: unusual
thought content, emotional withdrawal, anxiety-depression, aggression, and agitation. The SANS was developed by Andreasen.17) The Turkish version was reported
18)
to be reliable by Erkoc et al. This test is comprised of five
subscales: affective blunting, alogia, avolition/apathy, anhedonia-asociality, disturbance of attention. The SAPS
17)
was developed by Andreasen. The Turkish version was
reported to be reliable by Erkoc et al.19) This test is com-

Statistical Analyses
All data were statistically analyzed using SPSS ver. 15.0
software (SPSS Inc., Chicago, IL, USA). Thanks to Kolmogorov-Smirnov test, hsCRP levels of the patients were
found not to be fitting normal distribution. Three groups
were compared using Kruskal-Wallis test. Intergroup
hsCRP levels were compared between gorups via MannWhitney U test. The demographic variables were compared between groups via the chi-square test for categorical variables. Correlations between variables were assessed with the Spearman correlation coefficient. Parametric tests were used for inter se comparisons of SAPS,
SANS, and BPRS measurements of the patients, since they
fit normal distribution. The rate was set to =0.05 and p
values equal to or lower than this value were considered
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Table 1. Characteristic of groups
Characteristic
Smoking
Age (yr)
Education level (yr)
2
BMI (kg/m )
Score
SAPS
SANS
BPRS
hsCRP

FEP (n=48)

SZ (n=74)

HC (n=54)

Statistics

23 (47.9)
23.5±3.5
9.2±4.6
27.0±3.2

38 (51.4)
33.1±13.0
8.5±4.5
27.7±4.2

20 (37.0)
36.3±12.5
9.9±3.7
26.2±3.6

²*=2.670, p =0.263
F=14.423, p ＜0.01, SZ=HC＜FADN
F=1.287, p =0.279
F=2.656, p =0.073

50.1±25.2
49.6±24.3
31.8±11.1
3.74±4.27

33.9±18.3
53.3±21.8
29.7±10.2
5.78±10.96

1.52±0.63

t =3.062, p =0.003
t =0.651, p =0.517
t =0.801, p =0.426
†
² =9.255, p =0.010

Values are presented as number (%) or mean±standard deviation. All patients are male.
FEP, first-episode psychosis; SZ, schizophrenia; HC, healthy controls; SAPS, scale for the assessment of positive symptoms; SANS, scale for the
assessment of negative symptoms; BPRS, brief psychiatric rating scale; hsCRP, high-sensitivity C-reactive protein.
†
F value by ANOVA test, t value by Student’s t test. *Chi-square test value, Kruskal-Wallis test value.

similar in terms of socio-demographic features (Table 1).

Fig. 1. Comparison of high-sensitvity C-reactive protein (hsCRP)
levels in groups.
SZ, schizophrenia; FEP, first-episode psychosis.

statistically significant.

Ethical Considerations
This study was approved by the Clinical Research
Ethics Committee of Numune EAH from Ankara (21.03.
2017-1792). Consent from ethical committee was obtained.
Written consent were obtained from patients.

RESULTS
Clinical and Demographic Characteristics
The study was concluded with the help of 48 patients
with FEP, 74 patients with schizophrenia in acute exacerbation phase and 54 HC volunteers. There was no difference between three groups in terms of age, marital status, education, gender or smoking. The groups were also

Comparison of Groups’ hsCRP Levels
The hsCRP levels of FEP patients, schizophrenia patients, and HC group were found to be 3.74±4.27 mg/L,
5.78±10.96 mg/L, and 1.52±0.63 mg/L, respectively.
There was statistically significant difference between
groups (²=9.255; p =0.010) (Fig. 1). When the groups
were compared in pairs; hsCRP levels of patients with FEP
were found to be statistically significantly higher than HC
group (Z=2.276; p =0.023). Also hsCRP levels of patients
with schizophrenia were found to be statistically significantly higher than HC group (Z=2.900; p =0.004).
However, there was no statistically significant difference
between patients with FEP and patients with schizophrenia in terms of hsCRP levels (Z=0.401; p =0.688).
Comparison of Groups’ Clinical Findings
Comparison of psychometric data of the groups is given
in Table 1. SAPS, SANS, and BPRS scores of patients with
FEP were found to be 50.4±25.2, 49.7±24.3, and 31.8±
11.1, respectively. SAPS, SANS and BPRS scores of patients with schizophrenia were found to be 33.9±18.3,
53.4±21.9, and 29.7±10.2, respectively. There was no
statistically significant intergroup difference regarding
SANS and BPRS. However there was a significant difference in terms of SAPS scores (t=3.047; p =0.003).
Relation of Groups’ hsCRP Levels with Clinical
Findings
The relation between groups’ SAPS, SANS and BPRS

First-episode Psychosis and hsCRP 247

scores and hsCRP levels was studied. Positive correlation
between hsCRP levels of patients with FEP and SAPS
(rho=0.520, p =0.002) and BPRS (rho=0.616, p =0.001)
scores was found. Positive correlation between hsCRP levels of patients with schizophrenia and SAPS (rho=0.494,
p =0.004) scores was found.

DISCUSSION
The most substantial finding in our study is that there is
a positive correlation between hsCRP levels and severity
of positive symptoms of both patient groups with FEP and
with schizophrenia. The second most substantial finding
is there is no significant difference between patients with
FEP and schizophrenia, in terms of hsCRP. Our study, as
far as we are aware of, is one of the rarest studies in which
hsCRP levels of patients with schizophrenia during exacerbation and patients with drug naïve FEP were compared.
Immune system dysregulation has a substantial place in
the evidences related to etiopathogenesis of schizophre20-22)
It is thought to be there is a close relation benia.
tween autoimmune processes and some subgroups of
schizophrenia.23) There are consistent information partic24)
ularly on proinflammatory processes in schizophrenia.
Findings of our study are also supportive of this hypothesis.
Researchers reported that hsCRP levels in schizophre9,25)
nia patients are higher than in the control group.
However, findings related to changes in that increased
levels of hsCRP through time or through treatment have
9)
not been clearly revealed yet. It is also reported that no
significant difference between first attack psychosis and
schizophrenia in terms of CRP. In a current meta-analysis
of 26 studies, it is noted that there was no difference in
CRP levels of patients with FEP and patients with schizophrenia, and CRP levels were moderately elevated in both
9)
groups in general. The finding of our study that there is
no difference in CRP between patients with FEP and patients with schizophrenia in this study is consistent with
general conclusion. Moreover, for patients with schizophrenia being in the state of acute attack seems to affect
this result.
While a relation between hsCRP and SAPS scores were
found in our study, some of the previous studies reported
just the opposite. In previous studies, levels of CRP have
also been reported to be associated with psychopathology,23,26) such as negative symptoms27) and cognitive im-

28)

pairment. Finding a positive relation between CRP and
positive symptoms in both patients with FEP and patients
with schizophrenia in acute exacerbation phase in our
study, brings CRP’s effects on acute exacerbation symptoms, such as agitation, behavioral pathologies and delusion, to mind. In a study conducted in 2016, delusional
symptoms were found to be significantly high in the group
with higher hsCRP level than the group with lower hsCRP
29)
level. Another study conducted in 2016 showed a close
relationship between CRP and behavioral pathologies
such as aggression in patients with schizophrenia.30) Both
those findings and our findings are suggestive of a relation
between CRP and positive symptoms in acute exacerbation phase.
When studies on drug-naïve FEP patients are considered, CRP levels of 30 patients with FEP were evaluated in
31)
a study by De Berardis et al. ; a close relation between
patients’ CRP levels and alexithymia and suicide risk was
found in the study. In a study by Fawzi et al.11) was found
a close relation between patients’ hsCRP levels and negative scores of Positive and Negative Syndrome Scale.
Our findings are not consistent with these findings. In our
study, a relation is found between hsCRP and positive
symptom scales, not negative symptoms. Particularly in a
9)
meta-analysis by Fernandes et al., it was concluded that
elevated CRP levels is related to severity of positive symptoms which in the most prominent feature of schizophrenia. Authors also reported that there was not any difference in first attack and schizophrenia, independently
of use of antipsychotics. Also this result is supportive of results of the present study. In conclusion, this study is consistent with the results of meta-analyses, rather than particular studies.
This study has several limitaions. Patients with FEP
could be followed for a longer time, for stronger comparison. Levels of other inflammatory markers (such as interleukin 6, tumor necrosis factor ) could be examined, together with hsCRP levels. There is a close relationship between inflammation and smoking. The absence of packyear smoking data is a limitation.
Consequently, findings of our study are suggestive of
relation between positive symptoms and CRP levels of
both patients with first-episode schizophrenia and patients with schizophrenia in acute exacerbation phase.
These findings are indicative of no relation between CRP
level in schizophrenia and drug use, duration of illness,
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being first episode or chronicity.
■

14. Inoshita M, Numata S, Tajima A, Kinoshita M, Umehara H,
Nakataki M, et al. A signiﬁcant causal association between
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