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SUMMARY
Background: An increasing body of research considers the immunological effects of major depression. It remains an open
question, whether depression itself acts in an immunomodulatory fashion or whether other factors related to depression result in
these immunological effects. Regardless, major depression is often the result of early life stress, the implications of which are not
satisfactorily understood.
Subjects and methods: Early life stress was retrospectively evaluated in 25 depressed inpatients via the CTQ (Childhood
Trauma Questionnaire). Its impact on immunological biomarkers (fibrinogen, SAA, CRP, adiponectin, TNF-α, resistin, and sEselectin) in adulthood was assessed via multiple regression analyses. Parental bonding was assessed via the PBI (Parental bonding
questionnaire), severity of depression with the HDRS-17 (Hamilton-Depression-Rating Scale).
Results: Nearly all patients had experienced a parental style of affectionless control. Physical neglect significantly predicted
fibrinogen levels (R2=0.42, adjusted R2=0.27, ß=0.56, p=0.04). Severity of depression was not associated with immune markers.
Conclusion: Childhood maltreatment was linked to fibrinogen levels in our sample. Thus, inflammation may be an important
mechanism mediating the adverse effects of early life stress on adult health in patients with major depression.
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* * * * *
INTRODUCTION
Various studies have demonstrated an association
between major depression and immuno-activation in the
form of mild inflammatory responses, possibly initiated
by cytokines (Frodl et al. 2012, Maes et al. 1990, Kim et
al. 2007, Sperner-Unterweger 2005, Zeugmann et al.
2010, Zeugmann et al. 2012), thereby putting patients at
risk for serious comorbidities such as cardiovascular
diseases with all their implications. What remains unclear, is, whether depression itself causes the immunoresponse, or whether there are other variables associated
with depression or with the immune system that are the
actual triggering force.
It has been suggested elsewhere, that depression and
cardiovascular disease might share one common underlying factor, i.e. that they are two possible outcomes that
result from the same prior stress-related insult to the
body (Miller & Blackwell 2006, Mosovich et al. 2008).
More specifically, pro-inflammatory cytokines, released
in response to stress, may reduce serotonin levels and
subsequent platelet aggregation causing both depression
and atherosclerosis.
The pathways for an intact immune system as well
as a healthy mind are established early on in life and
both develop in dialogue with environmental experiences. Given that the consequences of early adverse
experiences can perpetuate into adulthood, it is important to investigate whether childhood maltreatment also
affects the immunocompetence of patients with
depression.

A history of childhood stress such as experiencing
the world to be insecure, perceiving oneself as being
unlovable or not valuable and regarding the future as
not being trustworthy caused by emotional abuse and
neglect, sexual and physical abuse as well as physical
neglect all increase the risk of developing a depressive
disorder in adulthood (Rojo-Moreno et al. 1999, Ritchie
et al. 2009, Wright et al. 2009, Subic-Wrana et al. 2010).
The immunological sequelae of early adverse events
have been investigated in animal studies, both in terms
of their short-lived and prolonged effects. Reite and
colleagues were the first group to demonstrate a
disturbance in the immune system subsequent to the
disruption of a peer-attachment bond in pigtailed
monkey infants (Reite et al. 1981). Subsequent reports
showed a suppressed immune response in infant bonnet
macaques associated with maternal separation
(Laudenslager 1982) and passive behaviours identical to
behaviours triggered by the activation of the acute phase
response (Hennessy et al 2004, Hennessy et al. 2010)
during isolation of guinea pig pups.
Long term consequences of early life stress on the
immune system were first considered by Laudenslager
et al., who showed that monkeys with early separation
experiences had lower proliferation responses to B and
T cell mitogens as adults (Laudenslager 1985).
Moreover, repeated separation from their dams can lead
to enhanced cytokine response during influenza viral
infection in adulthood in mice (Avitsur et al. 2006).
As far as human studies are concerned, severe stress
in the form of bereavement has been found to produce
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an abnormality in immune function in the following
weeks and months (Bartrop 1977, Buckley et al. 2012,
Schleifer et al. 1983). Short term laboratory marital
interaction studies have demonstrated that negative and
hostile behaviours during marital disagreements
promote immune dysregulation (Kiecolt-Glaser et al.
2005). In an investigation of married couples that could
be interpreted in terms of long-term consequences of
rearing conditions, Gouin et al. found that individuals
with higher levels of attachment avoidance had larger
interleukin-6 (IL-6) responses to a marital disagreement
compared to less avoidant individuals (Gouin et al.
2009). Attachment avoidance is a behaviour expressed
in relationships that has been learned early on in life,
mirroring that the persons considered have experienced
attachment to be unsafe, unstable or unpredictable when
they grew up. Thus the study indirectly showed that
unfavourable rearing conditions can have an impact
later on in life in stressful situations also on a
physiological level.
In a more direct investigation of adverse childhood
experiences and their role in acutely stressful situations
in adulthood, Carpenter et al. and Gouin et al. report
enhanced IL-6 responses to a stress task or daily
stressors, respectively, in adults with a history of
childhood abuse (Carpenter et al. 2010, Gouin et al.
2012). Similarly, Pace et al. provided evidence for an
exaggerated inflammatory response to stress in
depressed male patients with a history of early life stress
during a stress challenge (Pace et al. 2006). However,
early life stress was not associated with immune
variables as such, but only with Hamilton Depression
Rating Scale scores in this study.
Contrasting this, and shifting the focus away from
acutely stressful situations, Danese et al. demonstrated
that childhood maltreatment led to elevated proinflammatory markers at age 32 (Danese et al. 2007). In
a different set of analyses from the aforementioned
study, Danese et al. argued that the effects of childhood
maltreatment significantly attenuated the association
between depression and high levels of hsCRP in
depressed 32-year olds in comparison to controls thereby providing the first pieces of evidence for the
hypothesis that depression itself is not the cause of
immunoactivation in depressed patients, but possibly
early life stress (Danese et al. 2008).
With the current study we aim to comprehensively
assess the effects of adverse childhood experiences on
numerous different proinflammatory markers in adult
inpatients with major depression.

SUBJECTS AND METHODS
Subjects and study design
Subjects are members of the ”Endophänotypisierung
affektiver Erkrankungen” (“endophenotyping of affecttive disorders”) study, part of which is presented here.
58 of the original study members (n=71) are included in
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the current study. Patients were recruited when referred
to the Clinic for Psychiatry and Psychotherapy at the
University Hospital Berlin – Charité, Campus Benjamin
Franklin between 2005 - 2007. The study was approved
by the ethics committee of the Charité and all patients
gave their written informed consent to participate. All
patients suffered from a depressive episode when
admitted to the hospital; the individual diagnosis varied
within the range of the affective disorders spectrum
(F31, F32, F33 for ICD-10 diagnoses and 296.XX for
DSM-IV diagnoses, respectively).
Patients with acute respiratory infections within the
last two weeks before assessment or during the study,
any active medical illnesses that could etiologically be
related to the ongoing depression, immune and
autoimmune diseases, anti-inflammatory medication, a
history of drug or alcohol abuse within 1 year prior to
admission, a schizophrenic or schizoaffective disorder
were excluded from the study.
Data was assessed at two time points: at T1 within a
few days after referral to the clinic and at T2, which was
4-5 weeks after the beginning of inpatient treatment.
Sociodemographic variables were collected at T1.
Questionnaires concerning the assessment of early
life stress and parental bonding were sent to the patients
after they had been released from the clinic in order to
avoid a negative bias when answering the questions due
to severe depression (Murphy et al. 2010). Of the 58
patients that were initially approached, 25 returned all
questionnaires and these were used for further analysis.
Despite the comparatively low number of subjects, all
patients were thoroughly investigated and the data set is
complete. Statistical analyses were kept simple so that
we could attain useful and meaningful results despite
the small number of subjects. The results will be useful
in the sense of “signal detection” in further studies.
Clinical and laboratory data were anonymous, and
all ratings and interviews were performed either by a
trained psychiatrist or clinical psychologist who was
blind to the immunological results.

Early life stress
Early life stress experiences were quantified using
the German version of the Childhood Trauma
Questionnaire (CTQ) (Bernstein et al. 1994, Wulff
2007) which retrospectively assesses early traumatic
stress during childhood and adolescence, examining five
forms of maltreatment – emotional, physical and sexual
abuse, and emotional and physical neglect as well as
minimization/denial.

Parental bonding
Parental bonding was assessed using a German
version of the Parental Bonding Instrument (PBI) (Lutz
et al. 1995) which retrospectively evaluates parental
bonding for each parent during to the first 16 years of
life. Two scales termed “care” (depicting the dimension
of care vs. indifference/rejection) and “overprotection”
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(depicting the dimension of overprotection vs.
allowance of autonomy and independence) operationalise parental styles from the child’s perspective. The
“care” and “overprotection” scores can be assigned to
one of four quadrants:
 affectionate constraint (high care, low protection);
 affectionless control (high protection, low care);
 optimal parenting (high care, high protection);
 neglectful parenting (low care, low protection).

Adult inflammation
Antecubital venipunctures following an overnight
fast took place in the early morning hours (always
between 8:00 and 9:00 a.m.). The blood was then
centrifuged at 3000g for ten minutes, immediately
divided into aliquots, and frozen at –70°until analysis.
Inflammatory parameters were analyzed using
standard ELISA for adiponectin, interleukin-6 (IL-6),
tumor necrosis factor-α (TNF-α), resistin, soluble Eselectin (sE-selectin), and CD40ligand (CD40L) (all
R&D Systems). Serum-amyloid A (SAA), C-reactive
protein (CRP), and fibrinogen were analyzed as
described earlier (Koenig 1999).
Due to technical difficulties in the laboratory
assessing the inflammatory biomarkers, levels of IL-6
were only available for 13 and CDL40 only for 12
subjects. All markers with less than 20 samples were
excluded from further analysis.

Major Depression
Severity of depression was quantified with the
HDRS (Hamilton-Depression Rating Scale, 17-item
version) (Hamilton 1969). Additionally, we also
assessed the lifetime number of depressive episodes,
duration of the current episode and suicidal attempts in
the past.

Statistical analysis
All variables were tested for normality of
distribution by means of Kolmogorov-Smirnoff tests. A
drop-out analysis was conducted to test for differences
between those patients that returned the questionnaires
and those who did not. For this purpose, independent
samples t-tests were carried out. Mann Whitney U-tests
were used to assess group differences in variables that
were not normally distributed. Chi-square tests were
applied to dichotomous variables. Correlations between
the immune markers at the two time points were carried
out and average scores computed for further analysis.
To estimate the relative contribution of early life stress
as measured by the CTQ and other potentially
contributing variables (HDRS scores, age, sex) on
immunological measures, we performed a multiple
hierarchical regression analysis. Demographic variables
were entered into the first step, CTQ treatment domain
(i.e. emotional neglect, physical neglect, emotional
abuse) in the second step, and severity of depression

(HDRS scores) were added in a third step. All statistical
analyses were performed using the PASW software,
version 18.0 for Macintosh.

RESULTS
Drop out analysis
Patients who returned their questionnaires did not
differ on any of the immunological, clinical or
demographic measures from the group that did not
return the questionnaires concerning early life stress and
parental bonding.

Socio-demographic and clinical
characteristics of the current sample
The demographic and clinical characteristics of the
study sample are summarized in Table 1 below.
Table 1. Socio-demographic and clinical variables
Variable
Age (years)
47.80
(15.02)
Sex (male/female) (n)
8/17
Episode (n)
4.00
(3.35)
Length of episode (weeks)
33.96
(55.79)
Suicide attempts in the past (n)
0.43
(0.84)
HDRS-score T1
21.64
(6.59)
HDRS-score T2
13.11
(4.81)
Values are depicted as means (± standard deviation),
unless otherwise stated

Parental bonding
Seven patients did not complete a questionnaire
regarding their father, as they had been raised by their
mothers alone. Nearly all patients rated the parental
styles of their parents as “affectionless control”, both for
their mothers and fathers as shown in Table 2.
Table 2. Parental bonding assessed with the PBI
Maternal parental style
n
affectionate constraint
1
affectionless control
18
optimal parenting
4
neglectful parenting
2
Paternal parenting style
affectionate constraint
affectionless control
optimal parenting
neglectful parenting

1
12
1
4

Childhood trauma
Table 3 shows a summary of patients’ scores on the
CTQ’s different subscales. Highest scores were obtainned on the two subscales considering emotional maltreatment. False negative trauma reports are negligible
as depicted by the minimization/denial scale.
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Table 3. Means ±standard deviations (SD) of
CTQ-subscales
CTQ- subscale
mean
Emotional abuse
11.86
Physical abuse
7.46
Sexual abuse
6.50
Emotional neglect
14.92
Physical neglect
9.52
Minimization/denial
0.40

±SD
5.35
3.24
4.18
5.60
2.90
0.71

Grouping the patients according to severity of early
adverse events across subscales of the CTQ revealed
that most patients of our sample had experienced early
stress in the form of neglect and emotional cruelty.
Sexual and physical abuse were not very common
(Table 4).

Immune markers
Immune markers’ measures were correlated at the
two time points assessed and an average score for each
immune marker was calculated for further analyses
(Table 5).

Table 5. Pearson’s correlations of the immunological
markers at T1 and T2
Marker
Pearson’s correlation r
Fibrinogen
0.42*
SAA
0.65**
CRP
0.64**
Adiponectin
0.44*
TNF-α
0.46*
Resistin
0.33
sE selectin
0.62*
p<0.05, ** p<0.001

Multiple Regression Analyses
The first model of the regression analysis assessing
the influence of age and sex on fibrinogen did not reach
significance (F2,22=8.23, p=0.45). The second model
with the CTQ subscales included, significantly
predicted (in the form of physical neglect) fibrinogen
scores (F5,19=2.80, p=0.05). When severity of depression
was added to the third model (HDRS scores at T1 and
T2) it did not prove to be significant (F7,17=1.81,
p=0.15) (Table 6).

Table 4. Severity of early adverse events across different subscales of the CTQ
Scale
None-minimal (n)
Low-moderate (n) Moderate-severe (n) Severe-extreme (n)
Emotional abuse
8
7
2
8
Physical abuse
17
3
3
2
Sexual abuse
19
2
3
1
Emotional neglect
3
10
4
8
Physical neglect
7
6
6
6
Table 6. Results of the multiple regression analysis for fibrinogen
B
SE B
ß
Step 1
constant
3.51
0.74
age
0.00
0.01
0.01
sex
-0.04
0.31
-0.26

0.00
0.95
0.22

Step 2
constant
age
sex
emotional abuse
emotional neglect
physical neglect

2.33
-0.02
-0.15
-0.04
0.05
0.14

0.77
0.01
0.29
0.03
0.03
0.06

-0.32
-0.10
-0.31
0.36
0.56

0.01
0.17
0.61
0.23
0.18
0.04

Step 3
constant
age
sex
emotional abuse
emotional neglect
physical neglect
HDRS1
HDRS2

2.13
-0.02
-0.20
-0.04
0.03
0.14
0.01
0.02

0.93
0.01
0.33
0.04
0.05
0.07
0.03
0.05

-0.31
-0.14
-0.28
0.25
0.55
0.09
0.11

0.04
0.27
0.54
0.32
0.49
0.07
0.73
0.70

HDRS= Hamilton depression rating scale at T1 (1) and T2 (2)
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p

R2
0.07

adjusted R2
-0.02

0.42

0.27

0.43

0.27
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Age and sex had a significant impact on SAA levels.
In particular, the first model assessing the influence of
age and sex reached statistical significance (F2,22=4.40,
p=0.03). The second and third models including CTQ
subscales and severity of depression, respectively did
not prove to be significant (F5,19=1.90, p=0.14 and
F7,17=1.81, p=0.15) (Table 7).

Age as well as sex had a statistically significant
impact on the average measure of resistin levels.
(F2,22=7.57, p=0.00 for the first model). The model as a
whole remained significant when CTQ scores were
added (F5,19=1.90, p=0.14), without any particular
variable reaching significance. When severity of
depression was added to the equation, the model was
not significant any more (F7,17=1.76, p=0.16) (Table 8).

Table 7. Results of the multiple regression analysis for SAA
B
SE B
ß
Step 1
constant
6.35
4.28
age
0.11
0.06
0.36
sex
-3.69
1.80
-0.37

0.15
0.06
0.05

Step 2
constant
age
sex
emotional abuse
emotional neglect
physical neglect

0.44
0.19
0.07
0.49
0.69
0.59

Step 3
constant
age
sex
emotional abuse
emotional neglect
physical neglect
HDRS1
HDRS2

4.35
0.10
-4.00
0.17
-0.09
0.25
2.96
0.04
-3.94
0.11
-0.20
0.43
0.27
-0.07

5.50
0.08
2.04
0.24
0.23
0.45
6.15
0.09
2.18
0.24
0.31
0.46
0.19
0.32

0.33
-0.40
0.19
-0.11
0.15

0.13
-0.40
0.12
-0.24
0.26
0.35
-0.06

p

R2
0.29

adjusted R2
0.22

0.33

0.16

0.42

0.18

R2
0.41

adjusted R2
0.35

0.45

0.31

0.47

0.25

0.64
0.66
0.09
0.66
0.53
0.37
0.18
0.84

HDRS= Hamilton depression rating scale at T1 (1) and T2 (2)

Table 8. Results of the multiple regression analysis for resistin
B
SE B
ß
Step 1
constant
12.27
2.93
age
-0.11
0.04
-0.46
sex
3.07
1.23
0.41
Step 2
constant
age
sex
emotional abuse
emotional neglect
physical neglect

14.76
-0.10
2.47
0.07
-0.17
-0.04

3.75
0.05
1.39
0.16
0.16
0.31

Step 3
constant
age
sex
emotional abuse
emotional neglect
physical neglect
HDRS1
HDRS2

13.49
-0.10
2.14
0.09
-0.26
-0.05
0.07
0.11

4.45
0.06
1.58
0.18
0.22
0.34
0.14
0.23

p
0.00
0.01
0.02

-0.41
0.33
0.11
-0.26
-0.03

0.00
0.08
0.09
0.66
0.31
0.90

-0.41
0.29
0.13
-0.40
-0.04
0.13
0.13

0.01
0.14
0.19
0.62
0.27
0.89
0.60
0.63

HDRS= Hamilton depression rating scale at T1 (1) and T2 (2)
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Analysis of the potential impacts on CRP levels did
not yield any significant results in the first (F2,22=0.78,
p=0.47, R2=0.07, adjusted R2=-0.02), second
(F5,19=1.50, p=0.24, R2=0.28, adjusted R2=0.10), or third
model (F7,17=1.10, p=0.41, R2=0.31, adjusted R2=0.03)
of the regression analysis.
None of the variables assessed had an impact on
adiponectin levels: (F2,22=0.34, p=0.72, R2=0.03,
adjusted R2=-0.06 for the first model, F5,19=1.46,
p=0.25, R2=0.28, adjusted R2=0.09 for the second
model, and F7,17=1.70, p=0.18, R2=0.41, adjusted
R2=0.17 for the third model).
Similarly, TNF- α did not prove to be influenced by
any of the variables that were evaluated here:
(F2,22=0.87, p=0.43, R2=0.07, adjusted R2=-0.01 for the
first model, F5,19=1.09, p=0.40, R2=0.22, adjusted
R2=0.02 for the second model, and F7,17=1.76, p=0.16,
R2=0.42, adjusted R2=0.18 for the third model).
None of the variables, that were entered into any of
the three steps of the regression analysis had an
influence on levels of sE-selectin: (F2,22=0.16, p=0.85,
R2=0.01, adjusted R2=-0.08 for the first model,
F5,19=0.59, p=0.71, R2=0.14, adjusted R2=-0.09 for the
second model, and F7,17=0.66, p=0.70, R2=0.21,
adjusted R2=-0.11 for the third model).

DISCUSSION
This study addressed the relationship between early
life stress and clinically relevant proinflammatory
markers in an inpatient population with major depresssion. The main findings of our investigation were that
neglect and emotional maltreatment (i.e. emotional
abuse and neglect) were the types of early life stress
most commonly present in our sample, which is
consistent with previous findings that early emotional
adverse experiences are highly important to the development and maintenance of major depression
(Chapman et al. 2004, Moskvina et al. 2007). The
assessment of parental bonding mirrored these findings
as nearly all patients experienced a parental style of
affectionless control.
Past research has indicated that major depression is
associated with increased levels of proinflammatory
cytokines (Maes et al. 1990, Kim et al. 2007, SpernerUnterweger 2005, Zeugmann et al. 2010, Zeugmann et
al. 2012) possibly due to the accompanying induction of
indoleamine 2,3-dioxygenase (IDO), an enzyme
degrading tryptophan into kynurenine at the cost of
serotonin (Muller & Schwarz 2007).
There is also an association between depression and
cardiovascular disease (Frasure-Smith et al. 1995,
Frasure-Smith & Lesperance 2006), which is probably
due to depression and cardiovascular disease sharing
inflammatory pathways that are involved directly in the
processes that generate, initiate, maintain and worsen
atherosclerosis and plaque rupture (Sack 2002, Paraskevas et al. 2008).
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Depression and cardiovascular disease might result
from prior stress related insult to the body (Miller &
Blackwell 2006). This, of course, should have implications for the treatment of the patient groups affected,
i.e. that physiological changes disadvantageous for
general health should not be overseen during the
treatment of a mood disorder.
We found physical neglect to be significantly
associated with increased levels of fibrinogen. This is
the first study showing that this coagulation marker is
significantly influenced by early life experiences in
adults suffering from major depression.
Our finding confirms the findings of Danese et al.
(2007) of increased adult fibrinogen levels in
participants that had been maltreated as children and we
expanded them to the field of major depression.
In support of our finding, fibrinogen has been
reported to be positively related to vital exhaustion
resulting from chronic stress in teachers (Kudielka et al.
2008), and burnout in women (Toker et al. 2005)
thereby indicating a presumable association between
prolonged periods of stress and increment of this acutephase protein. According to the schema-focused model
of occupational stress and work dysfunctions (Bamber
2006) it is individuals with early maladaptive schema
that gravitate towards occupations with similar
dynamics to the toxic environments that created them.
Those affected subsequently re-enact these early maladaptive schemas and their associated coping styles
(Bamber & McMahon 2008). Thus, in an indirect
manner the above mentioned studies draw attention to
the fact that adverse childhood experiences can affect
fibrinogen levels in adulthood and our study confirmed
this in a more direct manner.
Considering the meaning of mild proinflammatory
activation, increased fibrinogen levels have been found
to predict and contribute to cardiovascular mortality
(Kop et al. 2010).
It would be advantageous to investigate whether
treatment strategies that are particularly targeted at
reversing the consequences of adverse childhood experiences, such as schema therapy (Young 2006), might
also reverse the putative long lasting psychophysiological effects of early life stress. Furthermore, Cox-2
inhibitors have been suggested for the treatment of at
least some patients with major depression (Muller et al.
2006) and it might be of interest whether subgroups of
patients such as the sample studied here would benefit
from these compounds.
An important limitation to the current study is that it
was conducted under naturalistic conditions. Nearly all
patients had been receiving psychopharmacological
treatment at admission to the clinic. From admission
onwards all patients medicated and received psychotherapy (group or individual). Evidence considering
putative immunoregulatory properties of antidepressants
is available (e.g. Bah et al. 2011, Chavda et al. 2011)
but not unequivocal (Haastrup et al. 2012). Psycho-
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therapeutic interventions have been found to influence
concentrations of inflammatory markers (e.g. Thornton
et al. 2009), but there is only a very limited body of
research in this area. However, owing to our study
design, no conclusions can be drawn considering
putative anti-inflammatory effects of the treatments
applied. Furthermore, had there been any immunoregulatory effects of the therapies, they would have
been evenly spread as all our patients were all treated at
all times of data assessment.

CONCLUSIONS
Altogether the topic of early life stress and
subsequent immunomodulation is quite new and not
well investigated so far. Our findings will hopefully
trigger further research in this area, which will provide
larger samples with complementing data. Considering
depressive disorders, experiences of disturbed and
abusive attachment often play a pivotal role in the
development of this disease, the consequences of which
remain present up to adulthood (e.g. in the form of
maladaptive core beliefs). Since the mind and body are
not separate entities, it is very likely that the echo of the
past does not only resound on a psychological domain
but spreads also to somatic areas, some evidence for
which was provided here.

Acknowledgements
We thank Dr. Duncan George (Department of
Psychiatry and Psychotherapy, Charité, Campus
Benjamin Franklin – University Medicine Berlin,
Germany) for reviewing the English language of this
paper. We thank Prof. Nikolaus Marx (Department of
Internal Medicine I, University Hospital Aachen,
Germany) and Prof. Koenig (Department of Internal
Medicine II and Cardiology, University of Ulm,
Germany) for the measurement of the inflammatory
markers.

Conflict of interest:
S. Zeugmann: None declared. A. Quante: None
declared. N.Buehrsch: None declared. M.Bajbouj:
None declared. I.Heuser: Bayer Health Care –
consultant, Astra Zeneca – consultant; Novartis –
consultant, GE Health Care – consultant.
I.Anghelescu: None declared.

References
1. Avitsur R, Hunzeker J, Sheridan JF: Role of early stress in
the individual differences in host response to viral
infection. Brain Behav Immun 2006; 20:339-348.
2. Bamber M, McMahon R: Danger-early maladaptive
schemas at work!: The role of early maladaptive schemas
in career choice and the development of occupational
stress in health workers. Clin Psychol Psychother 2008;
15:96-112.

3. Bah TM, Benderdour M, Kaloustian S, Karam R,
Rousseau G, Godbout R: Escitalopram reduces circulating pro-inflammatory cytokines and improves
depressive behavior without affecting sleep in a rat model
of post-cardiac infarct depression. Behav Brain Res 2011;
225:243-251.
4. Bamber M: CBT for occupational stress in health
professionals: Introducing a schema focused approach.
Routledge, London, 2006.
5. Bartrop RW, Luckhurst E, Lazarus L, Kiloh LG, Penny R:
Depressed lymphocyte function after bereavement. Lancet
1977; 1:834-836.
6. Bernstein DP, Fink L, Handelsman L, Foote J, Lovejoy M,
Wenzel K, Sapareto E, Ruggiero J: Initial reliability and
validity of a new retrospective measure of child abuse and
neglect. Am J Psychiatry 1994; 151:1132-1136.
7. Buckley T, Sunari D, Marshall A, Bartrop R, McKinley S,
Tofler G: Physiological correlates of bereavement and the
impact of bereavement interventions. Dialogues Clin
Neurosci 2012; 14:129-139.
8. Carpenter LL, Gawuga CE, Tyrka AR, Lee JK, Anderson
GM, Price LH: Association between plasma IL-6 response
to acute stress and early-life adversity in healthy adults.
Neuropsychopharmacology 2010; 35:2617-2623.
9. Chapman DP, Whitfield CL, Felitti VJ, Dube SR, Edwards
VJ, Anda RF: Adverse childhood experiences and the risk
of depressive disorders in adulthood. J Affect Disord
2004; 82:217-225.
10. Chavda N, Kantharia ND, Jaykaran: Effects of fluoxetine
and escitalopram on C-reactive protein in patients of
depression. J Pharmacol Pharmacother 2011; 2:11-16.
11. Danese A, Moffitt TE, Pariante CM, Ambler A, Poulton R,
Caspi A: Elevated inflammation levels in depressed adults
with a history of childhood maltreatment. Arch Gen
Psychiatry 2008; 65:409-415.
12. Danese A, Pariante CM, Caspi A, Taylor A, Poulton R:
Childhood maltreatment predicts adult inflammation in a
life-course study. Proc Natl Acad Sci U S A 2007;
104:1319-1324.
13. Frasure-Smith N, Lesperance F, Talajic M: Depression
and 18-month prognosis after myocardial infarction.
Circulation 1995; 91:999-1005.
14. Frasure-Smith N, Lesperance F: Depression and coronary
artery disease. Herz 2006; 31(Suppl 3):64-68.
15. Frodl T, Carbadello, A, Hughes MM, Saleh K, Fagan A,
Skokausas N, McLoughlin DM, Meaney J, O'Keane V,
Connor TJ: Reduced expression of glucocorticoidinducible genes GILZ and SGK-1: high hippocampal
levels are associated with reduced hippocampal volumes
in major depressive disorder. Transl Psychiatry 2012;
2:e88.
16. Gouin JP, Glaser R, Loving TJ, Malarkey WB, Stowell J,
Houts C, Kiecolt-Glaser JK: Attachment avoidance
predicts inflammatory responses to marital conflict. Brain
Behav Immun 2009; 23:898-904.
17. Gouin JP, Glaser R, Malarky A, Beversdorf D, KiecoltGlaser JK: Childhood abuse and inflammatory responses
to daily stressors. Ann Behav Med 2012; 44:287-292.
18. Haastrup E, Knorr U, Erikstrup C, Kessing LV, Ullum H:
No evidence for an anti-inflammatory effect of
escitalopram intervention in healthy individuals with a
family history of depression. J Neuroimmunol 2012;
243:69-72.

233

Sara Zeugmann, Nicole Buehrsch, Malek Bajbouj, Isabella Heuser, Ion Anghelescu & Arnim Quante: CHILDHOOD MALTREATMENT AND ADULT
PROINFLAMMATORY STATUS IN PATIENTS WITH MAJOR DEPRESSION
Psychiatria Danubina, 2013; Vol. 25, No. 3, pp 227–235

19. Hamilton M: Standardised assessment and recording of
depressive symptoms. Psychiatr Neurol Neurochir 1969;
72:201-205.
20. Hennessy MB, Deak T, Schiml-Webb PA, Wilson SE,
Greenlee TM, McCall E: Responses of guinea pig pups
during isolation in a novel environment may represent
stress-induced sickness behaviours. Physiol Behav 2004;
8:5-13.
21. Hennessy MB, Deak T, Schiml-Webb PA, Carlisle OW,
O'Brien E: Maternal separation produces, and a second
separation enhances, core temperature and passive
behavioral responses in guinea pig pubs. Physiol Behav
2010; 100:305-310.
22. Kiecolt-Glaser JK, Loving TJ, Stowell JR, Malarkey WB,
Lemeshow S, Dickinson SL, Glaser R: Hostile marital
interactions, proinflammatory cytokine production, and
wound healing. Arch Gen Psychiatry 2005; 62:1377-1384.
23. Kim YK, Na KS, Shin KH, Jung HY, Choi SH, Kim JB:
Cytokine imbalance in the pathophysiology of major
depressive disorder. Prog Neuropsychopharmacol Biol
Psychiatry 2007; 31:1044-1053.
24. Koenig W: Fibrinogen and coronary risk. Curr Cardiol
Rep 1999; 1:112-118.
25. Kop WJ, Stein PK, Tracy RP, Barzilay JI, Schulz R,
Gottdiener JS: Autonomic nervous system dysfunction and
inflammation contribute to the increased cardiovascular
mortality risk associated with depression. Psychosom Med
2010; 72:626-635.
26. Kudielka BM, Bellingrath S, von Kanel R: Circulating
fibrinogen but not D-dimer level is associated with vital
exhaustion in school teachers. Stress 2008; 11:250-258.
27. Laudenslager M, Capitanio JP, Reite M: Possible effects
of early separation experiences on subsequent immune
function in adult macaque monkeys. Am J Psychiatry
1985; 142:862-864.
28. Laudenslager ML, Reite M, Harbeck RJ: Suppressed
immune response in infant monkeys associated with
maternal separation. Behav Neural Biol 1982; 36:40-48.
29. Lutz R, Heyn C, Kommer D: Fragebogen zur elterlichen
Bindung - FEB. Verlag für angewandte Psychologie,
Göttingen, 1995.
30. Maes M, Bosmans E, Suy E, Vandervorst C, De
Jonckheere C, Raus J: Immune disturbances during major
depression: upregulated expression of interleukin-2
receptors. Neuropsychobiology 1990; 24:115-120.
31. Miller GE, Blackwell E: Turning up the heat:
Inflammation as a mechanism linking chronic stress,
depression, and heart disease. Current Directions in
Psychological Science 2006; 15:269-272.
32. Moskvina V, Farmer A, Swainson V, O'Leary J,
Gunasinghe C, Owen M, Craddock N, McGuffin P,
Korszun A: Interrelationship of childhood trauma,
neuroticism, and depressive phenotype. Depress Anxiety
2007; 24:163-168.
33. Mosovich SA, Boone RT, Reichenberg A, Bansilal S,
Shaffer J, Dahlman K, Harvey PD, Farkouh ME: New
insights into the link between cardiovascular disease and
depression. Int J Clin Pract 2008; 62:423-432.
34. Muller N, Schwarz MJ, Dehning S, Douhe A, Cerovecki A,
Goldstein-Muller B, Spellman I, Hetzel G, Maino K,
Kleindienst N, Moeller HJ, Arolt V, Riedel M: The
cyclooxygenase-2 inhibitor celecoxib has therapeutic
effects in major depression: results of a double-blind,

234

randomized, placebo controlled, add-on pilot study to
reboxetine. Mol Psychiatry 2006; 11:680-684.
35. Muller N, Schwarz MJ: The immune-mediated alteration
of serotonin and glutamate: towards an integrated view of
depression. Mol Psychiatry 2007; 12:988-1000.
36. Murphy E, Wickramaratne P, Weissman M: The stability
of parental bonding reports: a 20-year follow-up. J Affect
Disord 2010; 125:307-315.
37. Pace TW, Mletzko TC, Alagbe O, Musselman DL,
Nemeroff CB, Miller AH, Heim CM: Increased stressinduced inflammatory responses in male patients with
major depression and increased early life stress. Am J
Psychiatry 2006; 163:1630-1633.
38. Paraskevas KI, Baker DM, Vrentzos GE, Mikhailidis DP:
The role of fibrinogen and fibrinolysis in peripheral
arterial disease. Thromb Res 2008; 122:1-12.
39. Reite M, Harbeck R, Hoffman A: Altered cellular immune
response following peer separation. Life Sci 1981;
29:1133-1136.
40. Ritchie K, Jaussent I, Stewart R, Dupuy AM, Courtet P,
Ancelin ML, Malafossa A: Association of adverse
childhood environment and 5-HTTLPR Genotype with
late-life depression. J Clin Psychiatry 2009; 70:12811288.
41. Rojo-Moreno L, Livianos-Aldana L, Cervera-Martinez G,
Dominguez-Carabantes JA: Rearing style and depressive
disorder in adulthood: a controlled study in a Spanish
clinical sample. Soc Psychiatry Psychiatr Epidemiol 1999;
34:548-554.
42. Sack M: Tumor necrosis factor-alpha in cardiovascular
biology and the potential role for anti-tumor necrosis
factor-alpha therapy in heart disease. Pharmacol Ther
2002; 94:123-135.
43. Schleifer SJ, Keller SE, Camerino M, Thornton JC, Stein
M: Suppression of lymphocyte stimulation following
bereavement. JAMA 1983; 250:374-377.
44. Sperner-Unterweger B: Immunological aetiology of major
psychiatric disorders: evidence and therapeutic
implications. Drugs 2005; 65:1493-1520.
45. Subic-Wrana C, Tschan R, Michal M, Zwerenz R, Beutel
M, Wiltink J: Childhood Trauma and its Relation to
Diagnoses and Psychic Complaints in Patients of an
Psychosomatic University Ambulance. Psychother
Psychosom Med Psychol 2010; 61:54-62.
46. Thornton LM, Andersen BL, Schuler TA, Carson WE 3rd:
A psychological intervention reduces inflammatory
markers by alleviating depressive symptoms: secondary
analysis of a randomized controlled trial. Psychosom Med
2009; 71: 715-724.
47. Toker S, Shirom A, Shapira I, Berliner S, Melamed S: The
association between burnout, depression, anxiety, and
inflammation biomarkers: C-reactive protein and
fibrinogen in men and women. J Occup Health Psychol
2005; 10:344-362.
48. Weber-Hamann B, Kratzsch J, Kopf D, Lederbogen F,
Gilles M, Heuser I, Deuschle M: Resistin and adiponectin
in major depression: the association with free cortisol and
effects of antidepressant treatment. J Psychiatr Res 2007;
41:344-350.
49. Wright MO, Crawford E, Del Castillo D: Childhood
emotional maltreatment and later psychological distress
among college students: the mediating role of maladaptive
schemas. Child Abuse Negl 2009; 33:59-68.

Sara Zeugmann, Nicole Buehrsch, Malek Bajbouj, Isabella Heuser, Ion Anghelescu & Arnim Quante: CHILDHOOD MALTREATMENT AND ADULT
PROINFLAMMATORY STATUS IN PATIENTS WITH MAJOR DEPRESSION
Psychiatria Danubina, 2013; Vol. 25, No. 3, pp 227–235

50. Wulff H. Childhood trauma questionnaire: Dissertation,
University of Lübeck, 2007.
51. Young JE, Klosko JS, Weishaar ME: Schema Therapy: A
Practitioner's Guide. The Guilford Press, New York,
London, 2006.
52. Zeugmann S, Quante A, Heuser I, Schwarzer R,
Anghelescu I: Inflammatory biomarkers in 70 depressed

inpatients with and without the metabolic syndrome. J
Clin Psychiatry 2010; 71:1007-1016.
53. Zeugmann S, Quante A, Popova-Zeugmann L, Kössler W,
Heuser I, Anghelescu I: Pathways linking early life stress,
metabolic syndrome, and the inflammatory marker
fibrinogen in depressed inpatients. Psychiatr Danub 2012;
24: 57-64.

Correspondence:
Sara Zeugmann, MA, MSc
Department of Psychiatry and Psychotherapy, Charité, University Medicine Berlin
Campus Benjamin Franklin, Berlin, Germany
E-mail: sara.zeugmann@charite.de
235

