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Abstract
The origin of inflammation in psychiatric disorders is not well understood. The translocation of
commensal microbiota across the gastrointestinal barrier can result in a persistent state of low-
grade immune activation and/or inflammation. We measured serological surrogate markers of
bacterial translocation (soluble CD14 (sCD14) and lipopolysaccharide binding protein (LBP)) in
two psychiatric cohorts and compared these levels to C-reactive protein (CRP), body mass index
(BMI), and food-related and autoimmune antibodies. The two cohorts were composed of the
following: (1) n=141 schizophrenia, n=75 bipolar disorder, n=78 controls; (2) n=78 antipsychotic-
naïve first-episode schizophrenia, n=38 medicated first-episode schizophrenia. sCD14
seropositivity conferred a 3.1-fold increased odds of association with schizophrenia (multivariate
regressions, OR=3.09, p<0.0001) compared to controls. Case-control differences in sCD14 were
not matched by LBP. Quantitative levels of LBP, but not sCD14, correlated with BMI in
schizophrenia (R2=0.21, p<0.0001). sCD14 and LBP also exhibited some congruency in
schizophrenia with both significantly correlated with CRP (R2=0.26-0.27, p<0.0001) and elevated
in females compared to males (p<0.01). Antipsychotic treatment generally did not impact sCD14
or LBP levels except for significant correlations, especially sCD14, with gluten antibodies in
antipsychotic-naïve schizophrenia (R2=0.27, p<0.0001). In bipolar disorder, sCD14 levels were
significantly correlated with anti-tissue transglutaminase IgG (R2=0.37, p<0.001). In conclusion,
these bacterial translocation markers produced discordant and complex patterns of activity, a
finding that may reflect an imbalanced, activated innate immune state. Whereas both markers may
upregulate following systemic exposure to Gram-negative bacteria, non-lipopolysaccharide-based
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monocyte activation, autoimmunity and metabolic dysfunction may also contribute to the
observed marker profiles.
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1. Introduction
Chronic inflammation is a risk factor intrinsically linked to cardiovascular disease, type 2
diabetes, insulin resistance and obesity (Berg and Scherer, 2005; Gregor and Hotamisligil,
2011; Hansson, 2005; Hotamisligil, 2006). Inflammatory abnormalities in systemic
circulation and in the central nervous system are increasingly reported in psychiatric
diseases such as schizophrenia and bipolar disorder (Dickerson et al., 2013; Drexhage et al.,
2010; Fillman et al., 2013; Gibney and Drexhage, 2013; Leonard et al., 2012; Miller et al.,
2011; Miller et al., 2012; Muller et al., 2012a; Padmos et al., 2009; Severance et al., 2012b).
The inflammation source is not known but may be inherent to the disease or may result from
antipsychotic-related metabolic disturbances (Drexhage et al., 2010; Leonard et al., 2012;
Miller et al., 2011; Miller et al., 2012; Muller et al., 2012a; Severance et al., 2012a;
Severance et al., 2012b; Steiner et al., 2012). A chronic inflammatory state predisposes the
bearer to a heightened risk of comorbidities that compromise general health and quality of
life; therefore, it is important to understand the source of abnormal inflammation and
implement corrective treatments.

Several risk factors for the development of schizophrenia (inflammation, Toxoplasma gondii
exposures, gluten sensitivity) can be linked through a common origin in the gastrointestinal
(GI) tract (Dickerson et al., 2011; Dickerson et al., 2010; Dickerson et al., 2012; Niebuhr et
al., 2011; Samaroo et al., 2010; Severance et al., 2012a; Severance et al., 2010a; Severance
et al., 2010b; Severance et al., 2012c). The innate immune molecule, complement C1q,
forms immune complexes with food antigens at increased rates in individuals with
schizophrenia (Severance et al., 2012b). Exposure to the gut pathogen, T. gondii, results in
elevated antibodies to dietary gluten in both humans and experimentally infected animals
(Severance et al., 2012a; Severance et al., 2012c). Food-derived antibodies in schizophrenia
coincide with antibody levels to the commensal fungus, Saccharomyces cerevisiae, a marker
of microbial translocation and GI inflammation used to help diagnose Crohn’s disease
(Severance et al., 2012a).

If the GI barrier is differentially compromised in schizophrenia, we would expect that
increased levels of gut-dwelling commensal enteric bacteria are exposed to systemic
circulation, a process known as bacterial translocation (Brenchley et al., 2006; Sandler and
Douek, 2012). Heightened rates of bacterial translocation are reported in individuals with
unipolar depression compared to controls (Maes et al., 2008; Maes et al., 2012; Maes et al.,
2013). Here, we measured two markers of bacteria translocation, soluble CD14 (sCD14) and
lipopolysaccharide (LPS) binding protein (LBP), in serum samples from one cohort of
individuals with schizophrenia, bipolar disorder and non-psychiatric controls and from a
second cohort of individuals with first-episode schizophrenia who were antipsychotic-naïve
or who had received antipsychotic medication.
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2. Experimental/ Materials and methods
2.1 Study participants

2.1.1 Cohort 1 - Sheppard Pratt Health System, Baltimore, MD, USA—One
hundred and forty one individuals with schizophrenia, 75 individuals with bipolar disorder
and 78 individuals with no history of psychiatric disorders were recruited. Methods for
identifying and characterizing individuals of diagnostic groups according to criteria defined
by DSM-IV have been previously described (Dickerson et al., 2011; Dickerson et al., 2013;
Severance et al., 2012a; Severance et al., 2010b). Individuals with schizophrenia had a
DSM-IV diagnosis (DSM-IV, 1994) of schizophrenia, schizophreniform disorder or
schizoaffective disorder and were currently receiving antipsychotic medications. Individuals
with bipolar disorder had a DSM-IV diagnosis of type I or type II bipolar disorder or bipolar
disorder not otherwise specified. For both groups, inclusion criteria required an age between
18-65. Individuals without a history of psychiatric disorder were recruited from posted
announcements and were screened to rule out current or past psychiatric disorders with the
Structured Clinical Interview for DSM-IV Axis I Disorders Non-Patient Edition (First,
1998). Control participants were between the ages of 20 and 60, inclusive.

Exclusion criteria included the following: any history of intravenous substance abuse;
mental retardation; clinically significant medical disorder that would affect cognitive
performance. For psychiatric participants, having a primary diagnosis of substance abuse or
dependence was also an exclusion criterion. Basic demographic and clinical data of the three
cohort 1 study populations are shown in Table 1.

Blood samples were obtained by venipuncture, and plasma and serum separated and
assessed for biological markers in the assays described below.

The studies were approved by the Institutional Review Boards (IRB) of the Sheppard Pratt
Health System and the Johns Hopkins Medical Institution following established guidelines.
All participants provided written informed consent after study procedures were explained.
The work described was carried out in accordance with The Code of Ethics of the World
Medical Association (Declaration of Helsinki) for experiments involving humans.

2.1.2 Cohort 2 - University of Cologne, Cologne, Germany—Methods for
identifying and characterizing individuals with a first episode of schizophrenia according to
criteria defined by DSM-IV have been previously described (Leweke et al., 2004). Seventy-
eight patients were antipsychotic-naïve and 38 were currently receiving antipsychotic
medication. Demographic data regarding age and sex are listed in Table 1. Patients were
excluded from the study if they had a relevant comorbidity such as heart disease, liver
cirrhosis, known immune disease (such as multiple sclerosis), or a history of substance
dependence. The region from which patients were recruited was generally homogenous
regarding socioeconomic characteristics. Informed written consent was obtained from all
study participants. Protocols for sample collection and analyses were approved by the ethics
committee at the University of Cologne in accordance with the Declaration of Helsinki.

2.2 Laboratory procedures
sCD14 and LBP levels were measured according to the manufacturer’s protocol using
commercially available kits (Human sCD14 Quantikine ELISA kit, R&D Systems,
Minneapolis, MN, U.S.A.; Multispecies Lipopolysaccharide Binding Protein ELISA Kit,
Cell Sciences, Canton, MA, U.S.A.). Serum dilutions were 1:200 for sCD14 and 1:300 for
LBP. Intra-assay variation coefficients were 5.5% for sCD14 and 6.1% for LBP. Marker
levels were compared to previously generated data for wheat gluten IgG, bovine casein IgG,
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C-reactive protein (CRP) and tissue transglutaminase (tTG) IgG (Dickerson et al., 2011;
Dickerson et al., 2010; Dickerson et al., 2013; Severance et al., 2012a; Severance et al.,
2010a; Severance et al., 2010b).

2.3 Statistical analyses
sCD14 and LBP concentrations for each sample were calculated based on standard curves
constructed with assay kit standards run for each assay plate. Quantitative levels of each
marker were compared between groups within each cohort using ANOVAs, post-hoc Sidak
correction and two-tailed t-tests. In cohort 1, all individuals with schizophrenia received
antipsychotic drug treatment. To test for antipsychotic effects on markers in this cohort, we
compared marker levels in the bipolar disorder group where 57 individuals received
antipsychotics and 18 were antipsychotic-naïve. Cohort 2 inter-group analyses addressed the
impact of antipsychotic treatment on marker levels in individuals with first-episode
schizophrenia. Groups were also subdivided according to sex so that sex-specific differences
in quantitative marker levels could be identified.

Odds ratios for disease association were calculated in cohort 1 using multivariate logistic
regression models corrected for age, sex, race and smoking status. Marker seropositivity was
established based on 90% control values.

Multiple linear regressions corrected for age, sex, race and smoking status were
implemented to identify inter-correlations of marker levels and antibodies to gluten and
casein in both cohorts. Cohort 1 data were also analyzed for correlations of markers with
anti-tTG IgG, CRP and BMI scores, although data available for the latter two variables were
limited (corresponding sample sizes are thus listed in the results text). For cohort 2, marker
inter-correlations were compared in antipsychotic-positive and antipsychotic-naive
individuals with first-episode schizophrenia using multiple linear regressions corrected for
age and sex. For both cohorts, regression values that equaled or exceeded 0.15 and p values
less than 0.05 were considered significant. For both cohorts, multivariate comparisons
included assay plate designations to control for plate-to-plate variation. Statistical analyses
were performed with STATA version 12 (STATA Corp LP, College Station, Texas, U.S.A.).

3. Results
In multivariate regressions, quantitative levels of sCD14 and LBP were significantly inter-
correlated in both cohorts in all diagnostic and treatment groups, (Figure 1; R2=0.32-0.67,
p<0.0001-0.02).

In comparisons between diagnostic groups in cohort 1, sCD14 levels were significantly
greater in schizophrenia and bipolar disorder compared to controls (Figure 2; ANOVA,
F=7.36, p<0.0008; Sidak post-hoc, schizophrenia p<0.001, bipolar disorder p<0.02). sCD14
seropositivity was associated with a significant odds ratio (OR) of 3.09 for schizophrenia
(CI=1.23-7.80, p<0.0001) and a trend towards a significant OR (2.49) for bipolar disorder
(CI=0.95-6.52, p<0.065) compared to controls. Levels of LBP and LBP seropositivities were
not significantly different between cases and controls, although levels in the bipolar disorder
group were significantly decreased compared to levels in the schizophrenia group (ANOVA,
F=4.38, p<0.01, Sidak post-hoc, p<0.01).

To evaluate the effects of antipsychotic treatment on marker levels, we compared sCD14
and LBP levels between (1) cohort 1 individuals with bipolar disorder who were receiving
antipsychotics (n=57) and those who were not (n=18), and (2) cohort 2 individuals with
first-episode schizophrenia who were antipsychotic-naïve (n=78) and who were not (n=38).
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In neither cohort were there significant differences in levels of either marker between
treatment groups.

Differences in the levels of sCD14 and LBP were found to be sex-specific in cohort 1
(Figure 3). Females with schizophrenia had greater levels of sCD14 and LBP than male
counterparts (two-tailed t-tests, sCD14, t=2.66, p<0.009; LBP, t=2.54, p<0.01). LBP levels
in female controls were also significantly greater than levels in male controls (two-tailed t-
tests, t=2.58, p<0.01). No sex-specific difference in the levels of these markers was observed
in the bipolar group or between or within the medicated and unmedicated individuals in
cohort 2.

In both cohorts, we measured associations of the markers with antibodies to bovine casein
and wheat gluten. In cohort 1, neither sCD14 nor LBP were correlated with casein or gluten
antibodies. In cohort 2, sCD14 and LBP were significantly correlated with antibodies to
gluten in the antipsychotic-naïve group (Table 2; sCD14, R2=0.27, coefficient=6.74,
CI=3.19-10.29, p<0.0001; LBP, R2=0.16, coefficient=50.86, CI=11.71-90.01, p<0.01).
Antibodies to casein were not significantly associated with sCD14 or LBP levels in either
the treated or antipsychotic-naïve cohort 2 groups.

We tested associations of these markers with other known indices of inflammation: CRP,
BMI score and smoking status. We found that levels of sCD14 and LBP were both
significantly correlated with CRP in schizophrenia (Table 2; n=99, sCD14, R2=0.26,
coefficient=0.27, CI=0.04-0.51, p<0.0001; LBP, R2=0.27, coefficient=3.35, CI=1.68-5.02,
p<0.0001) but not in bipolar disorder (n=56) or in controls (n=55). Levels of LBP were also
significantly correlated with BMI in individuals with schizophrenia (n=121, R2=0.21,
coefficient=0.40, CI=0.19-0.62, p<0.0001) but not in bipolar disorder (n=74). BMI was
significantly elevated in schizophrenia compared to bipolar disorder (schizophrenia n=121,
30.54+0.61; bipolar disorder n=74, 27.17+0.77, two-tailed t-test t= −3.43, p<0.0007). BMI
data were not available for controls. sCD14 levels were not significantly correlated with
BMI. Smoking status was not significantly associated with either sCD14 or LBP levels in
any of the diagnostic groups.

Finally, we evaluated sCD14 and LBP levels for a possible autoimmune connection by
examining correlations of the markers with celiac disease-associated anti-tTG IgG
antibodies. Neither marker was significantly associated with anti-tTG antibodies in
schizophrenia, but this autoimmune target was significantly correlated with sCD14 in
bipolar disorder (n=75, R2=0.37, coefficient=8.6, CI-3.69-13.51, p<0.001).

4. Discussion
We found that the relationship between the bacterial translocation markers used in this study
was complex. sCD14 and LBP levels were significantly inter-correlated, as consistent with
their coordinated roles in activating the innate immune system (Figure 4). These markers
were also both significantly correlated with CRP in individuals with schizophrenia,
suggesting a common pathway of associated inflammation. In spite of these marker
congruencies, a main outcome of our study was the detection of markedly elevated sCD14 in
schizophrenia (multivariate OR=3.09, p<0.0001) compared to controls, which was not
matched by increased LBP. Conversely, we also found significant correlations of LBP with
BMI scores in schizophrenia, a pattern that was not matched by sCD14. Our analyses
uncovered associations particularly of sCD14 with gluten antibodies in antipsychotic-naïve
schizophrenia and with anti-tTG IgG antibodies in bipolar disorder. Whereas bacterial
translocation might contribute in part to psychiatric disorder-associated inflammation, other
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forms of innate immune system dysregulation inherent to the disease may also explain our
results.

The discordant patterns of sCD14 and LBP in our study implicate that sCD14 upregulation
in schizophrenia could be a function of monocyte activation that is independent from LPS
activity. Discrepancies between these markers have been detected in HIV patients,
particularly during disease stages when immune marker profiles were generally healthy and
sCD14 activation was thought to more accurately reflect systemic activation by HIV rather
than by LPS (Romero-Sanchez et al., 2012). In schizophrenia and other psychoses, abnormal
monocyte or macrophage activation has been reported previously and can represent a state
of innate immune hyper-reactivity (Beumer et al., 2012a; Beumer et al., 2012b; Drexhage et
al., 2010; Drexhage et al., 2011; Miller et al., 2012; Muller et al., 2012b). An imbalanced
innate immune system can also be a function of active autoimmunity, and higher
prevalences of autoimmune disorders are reported in individuals with schizophrenia and
their parents compared to controls (Eaton et al., 2006; Gibney and Drexhage, 2013). The
connection between schizophrenia and the autoimmune disorder, celiac disease, is based on
a long history of associations (Cascella et al., 2011; Dickerson et al., 2010; Dohan, 1966,
1970, 1980; Graff and Handford, 1961; Jackson et al., 2012b; Samaroo et al., 2010). Here,
sCD14 was significantly correlated with anti-gluten IgG in the antipsychotic-naïve
schizophrenia group only and with anti-tTG antibodies in the bipolar disorder group only,
findings that implicate a role of sCD14 in autoimmune processes in both diseases.

The low-grade inflammation observed in mental illnesses may reflect pathways related to
metabolic syndrome and use of antipsychotic medications (Beumer et al., 2012a; Drexhage
et al., 2010; Drexhage et al., 2011; Leonard et al., 2012; Miller et al., 2012; Steiner et al.,
2012). LBP is a known surrogate measure of chronic inflammation originating from
metabolic disturbances such as obesity and insulin resistance (Gonzalez-Quintela et al.,
2013; Sun et al., 2010). The correlations of LBP with BMI in the schizophrenia group
support that at least part of the inflammation measured in this disease has a metabolic root
which may be mediated by signaling pathways in adipose tissue (Gregor and Hotamisligil,
2011; Hotamisligil, 2006). Low-grade, chronic inflammation stemming from metabolic
issues associated with the female sex is also consistent with our results. Our findings thus
have implications for individuals with psychiatric disorders regarding comorbid
inflammation-based medical conditions such as cardiovascular disease, obesity, diabetes and
cancer. Premature mortality differentially afflicts individuals with psychiatric disorders
compared to controls, with ischemic heart disease and cancer representing some of the
leading causes of death (Crump et al., 2013; Hennekens et al., 2005; Kilbourne et al., 2009;
Laursen et al., 2012; Saha et al., 2007; Suvisaari et al., 2013).

Univariate sCD14 levels were significantly elevated in bipolar disorder, although
multivariate analyses failed to reach statistical significance. As noted earlier, associations of
sCD14 with the autoimmune marker, tTG, in multivariate regressions were significant in
bipolar disorder, and lend support to a role of autoimmunity in this disease (Eaton et al.,
2010). LBP levels were low in bipolar disorder compared to schizophrenia, and this finding
is consistent with a generally low average BMI score in the bipolar disorder group. Although
LBP and BMI scores were not statistically significantly correlated in bipolar disorder, there
is likely a minimum value range that must be exceeded in order for associations of these two
variables to be measurable. It is also possible in bipolar disorder that other drugs used to
treat mood disorders including lithium and valproate may affect sCD14 and LBP levels.

In assessments of antipsychotic effects, we found no differences in sCD14 and LBP levels
between the treatment groups in our cohorts. However, we cannot exclude the possibility
that antipsychotics might modulate these or other inflammatory markers, particularly with

Severance et al. Page 6

Schizophr Res. Author manuscript; available in PMC 2014 August 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



respect to side effects that contribute to metabolic dysfunction (Drexhage et al., 2010;
Leonard et al., 2012; Miller et al., 2012; Steiner et al., 2012). As noted earlier, we uncovered
an interesting association of gluten antibodies particularly with sCD14 in individuals who
were antipsychotic-naïve, thus supporting the possibility of a state of inflammation specific
to schizophrenia that is independent of pharmacological treatment. In experimental models,
gluten activates monocytes (Cinova et al., 2007; Jelinkova et al., 2004; Thomas et al., 2006;
Tlaskalova-Hogenova et al., 2005), and we include this activation pathway in Figure 4 in a
hypothetical context. Results from in vitro studies also suggest that gluten-derived peptides
are involved in intestinal permeability processes by inducing zonulin release from intestinal
epithelial cells (Clemente et al., 2003; Lammers et al., 2008; Thomas et al., 2006).
Preliminary reports in humans and mouse models indicate that a gluten-free diet may help to
reduce obesity, inflammation and insulin resistance as well as exert positive behavioral
changes and symptom improvement in neuropsychiatric disorders (Garcia-Manzanares et al.,
2011; Jackson et al., 2012a; Reichelt and Knivsberg, 2009; Soares et al., 2012; Whiteley et
al., 2010; Whiteley et al., 2012).

Our data interpretation is limited by several confounding factors. The two cohorts were
recruited with different study designs and thus have different exclusion criteria. The cohorts
vary in terms of inclusion of immunological variables such as a history of immune disorders,
recent infection and use of anti-inflammatory agents or other immune-modulatory drugs.
Furthermore, fasting conditions or time of blood draw were not standardized, which may not
significantly impact IgG antibodies but may affect other immune or inflammatory markers.
Additionally, a history of drug abuse was based on self-reporting rather than a urine drug
screen.

In conclusion, schizophrenia-associated inflammation likely has multiple origins and
facilitators. Monocyte activation may reflect inherent aberrant immune cell activities in
schizophrenia, autoimmunities, bacterial translocation or other immune activators such as
food antigens. Furthermore, concurrent low-grade inflammation could originate with, be
fueled by or result in metabolic disturbances. Given the propensity for comorbid,
inflammation-based risk factors in schizophrenia and the role of inflammation in serious
health conditions including cardiovascular disease, diabetes and cancer, supplemental
treatment strategies that target inflammation or correction of gut microbiota dysbioses
warrant increased evaluation for effectiveness in psychiatric disorders.
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Figure 1.
Markers of bacterial translocation, sCD14 and LBP, were inter-correlated. A. sCD14 and
LBP marker correlations in cohort 1 based in Baltimore, MD, U.S.A. are shown. Multiple
linear regressions included age, gender, race, smoking status, and assay plate designation. B.
sCD14 and LBP marker correlations in cohort 2 based in Cologne, Germany, are shown.
Multiple linear regressions included age, gender, and assay plate designation. AP refers to
antipsychotic. [For color reproduction]
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Figure 2.
sCD14 and LBP levels in cohort 1 cases compared to controls. A. sCD14 levels were
elevated in schizophrenia and bipolar disorder compared to controls. B. LBP levels were not
different between cases and controls, but levels in schizophrenia were higher than levels in
bipolar disorder. [For color reproduction]
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Figure 3.
sCD14 and LBP exhibited sex-specific patterns. A. sCD14 levels were elevated in female
individuals with schizophrenia compared to males. B. LBP levels were elevated in females
compared to males in both the control and schizophrenia groups. [For color reproduction]

Severance et al. Page 14

Schizophr Res. Author manuscript; available in PMC 2014 August 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 4.
Overview of coordinated activation of sCD14 and LBP during bacterial translocation.
Following episodes of increased GI permeability, enteric bacteria may be exposed to the
immune cells of the lamina propria and to systemic circulation. LBP interacts directly with
the LPS endotoxin of Gram-negative bacteria and transports LPS monomers to sCD14 and
CD14 bound to macrophage membranes. sCD14 is manufactured by immune cells of the GI
mucosa, whereas LBP is synthesized by GI epithelial cells. Both markers are also produced
by the liver (Heumann and Roger, 2002; Kitchens and Thompson, 2005; Miyake, 2004;
Sandler and Douek, 2012; Stehle et al., 2012). Dietary gluten may impact components of
these pathways and based on our study results is included in a hypothetical role in this
diagram. [For color reproduction]
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Table 1

Demographic and other clinical information of the two study cohorts.

n
Age

Mean years
±SEMa

Female
n

(%)

African
American

n
(%)

BMI

Smoking
status

n
(%)

Cohort 1 - Sheppard Pratt, Baltimore, MD, USA

  Controls 78 34.4±1.4 56 (71.8) 31 (39.7) - 14 (17.9)

  Schizophrenia 141 40.36±0.9b 56 (39.7)d 65 (46.1) 30.54±0.61 83 (58.9)g

  Bipolar disorder 75 35.1±1.4 52 (69.3) 18 (24.0)e 27.17±0.77f 26 (34.7)h

Cohort 2 - University of Cologne, Cologne, Germany

  First-episode schizophrenia -
  medicated 38 36.4±2.3 20 (52.6) - - -

  First-episode schizophrenia -
  unmedicated 78 29.9±1.1c 31 (39.7) - - -

a
SEM refers to standard error of the mean

b
t=−3.69, p<0.0003

c
t=2.94, p<0.004

d
chi2=20.68, p<0.001

e
chi2=4.35, p<0.04

f
t=−3.43, p<0.0007; n=121 schizophrenia, n=74 bipolar disorder

g
chi2=34.07, p<0.001

h
chi2=5.53, p<0.02
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Table 2

Associations of sCD14 and LBP with gluten IgG, CRP, BMI scores and tTG IgG.

Gluten IgG CRP BMI score tTG IgG

n R2, coefficient
95th% CI, p-value

n R2, coefficient
95th% CI, p-value

n R2, coefficient
95th% CI, p-value

R2, coefficient
95th% CI, p-value

sCD14

Cohort 1 - Sheppard Pratt, Baltimore, MD, U.S.A.

 Control 78 0.19, <0.008
−0.06-0.04, ns 55 0.07, −0.24

−0.74-0.26, ns - - 78 0.30, −1.09
−2.37-0.20, ns

 Schizophrenia 141 0.10, 0.02
0.002-0.04, ns 99 0.26, 0.27 a

0.04-0.51, 0.0001
121 0.28, <0.02

-0.05-0.006, ns 141 0.24, 0.04
−1.23-1.30, ns

 Bipolar disorder 75 0.10, 0.03
0.002-0.07, ns 56 0.38, 0.23

−0.36-0.81, ns 74 0.25, 0.02
−0.02-0.06, ns 75 0.37, 8.6

3.69-13.51, 0.001

Cohort 2 - University of Cologne, Cologne, Germany

 First-episode
schizophrenia -
unmedicated

78 0.27, 6.74
3.19-10.29, 0.0001 - - - - - -

 First-episode
schizophrenia - medicated 38 0.04, 1.14

−3.16-5.45, ns - - - - - -

LBP

Cohort 1 - Sheppard Pratt, Baltimore, MD, U.S.A.

 Control 78 0.19, <0.00004
−0.007-0.007, ns 55 0.14, 3.23

−1.05-7.52, ns - - 78 0.23, −6.39
−16.47-3.69, ns

 Schizophrenia 141 0.08, 0.002
−0.0006-0.005, ns 99 0.27, 3.35

1.68-5.02, 0.0001 121 0.21, 0.40
0.19-0.62, 0.0001 141 0.13, 3.81

−5.25-12.87, ns

 Bipolar disorder 75 0.06, 0.003
−0.003-0.009, ns 56 0.26, 2.45

−0.29-5.19, ns 74 0.28, <0.05
−0.27-0.17, ns 75 0.28, −8.61

−36.62-19.40, ns

Cohort 2 - University of Cologne, Cologne, Germany

 First-episode
schizophrenia -
unmedicated

78 0.16, 50.86
11.71-90.01, 0.01 - - - - - -

 First-episode
schizophrenia - medicated 38 0.02, 6.59

−24.38-37-56, ns - - - - - -

a
Bolded entries indicate statistical significance of multiple linear regressions at p<0.05.
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