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Background: Childhood sexual abuse (CSA) is a prevalent subtype of early life stress
associated with changes in immunological and neuroendocrine systems leading to
inflammatory responses of the organism and increasing several inflammatory and
immune markers. We aimed to conduct a systematic review concerning the association
between CSA and indicators of immune activity.

Methods: We conducted a search for articles in PubMed, Scopus, PsycINFO, and Web
of Science, using the key words: (“Child sexual abuse” OR “childhood maltreatment”
OR *“sexual violence” OR “posttraumatic stress disorder” OR “rape”) AND (“cytokines”
OR “inflammatory markers” OR “interleukin” OR “tumor necrosis factor” OR “C-reactive
protein”). PRISMA guidelines were used in order to improve the quality of this research,
and MeSH terms were used in PubMed.

Results: A total of 3,583 studies were found and, after application of the exclusion
criteria, 17 studies were included in this review. Most studies reported an increase of
inflammatory activity associated with the presence of early abuse. IL-6, TNF- «, and
C-reactive protein were the most frequently analyzed markers and some studies showed
higher levels in individuals that suffered CSA compared with controls, although the results
were heterogeneous, as was the assessment of CSA, repeated trauma, and time of
occurrence. It was not possible to perform a meta-analysis because the results were
diversified.

Conclusion: CSA is associated with changes in inflammatory markers levels. Improving
the assessment of subtypes of trauma is important to further understand the complex
correlations of CSA and its biological consequences such as psychiatric and physical
ilness in later life.

Keywords: childhood sexual abuse, immune activity, inflammatory markers, neurobiology, posttraumatic stress
disorder, interleukin-6, cytokines
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INTRODUCTION

Childhood is a critical period of important brain structure
development. Stress and traumatic events during this phase
may have persistent consequences in the neurobiological system
of children and throughout their lifetime (1). Early life stress
is related to emotional and social dysfunction as well as to
physical and psychiatric diseases later in life, including diabetes,
cardiovascular diseases, cancer, depression, and posttraumatic
stress disorder (PTSD) (2-6). Childhood sexual abuse (CSA) is
one subtype of early life stress. Conceptualized as inappropriate
sexual interaction between an individual who has a relationship
of power, trust or responsibility to the minor (7), CSA is a
major public health problem that has high prevalence worldwide
approximately 1 in 5 girls exposed to CSA (8, 9). CSA is
also associated with worse functional abilities, more physical
symptoms, greater median annual health care costs, and nearly
twice the number of emergency room visits (10).

Childhood sexual abuse is a traumatic event for both
children and teenagers that have been implicated in psychological
responses to trauma. Many researches have evaluated the
biological effects of the trauma on the hypothalamic-pituitary-
adrenal (HPA) axis and have demonstrated that childhood
maltreatment entails important consequences to the HPA
axis functioning which can lead to an imbalance on the
stress regulation throughout life (10, 11). The HPA axis is
a neuroendocrine system complex component that influences
directly on the feedback reactions needed for the acute stress
adaptation. This system is also responsible for maintaining the
circadian rhythm, and the metabolic and immune functioning
(12). Activation of the HPA axis controls the transcription of
pro-inflammatory genes and others genes related to antiviral
immune response promoting the secretion by adrenal cortex
of cortisol, which has a major anti-inflammatory effect on the
organism (13). The cortisol regulates an inhibitory effect on
the gene transcription mediated by a glucocorticoid receptor
which binds to a promoter RNA sequences, interrupting
the pro-inflammatory gene activity (14). When an imbalance
occurs, a phenomenon called glucocorticoid resistance arises: the
immune cells decrease their sensibility to the glucocorticoid anti-
inflammatory effects in order to redress for their continuous
secretion (15). Due to the glucocorticoid resistance, the HPA axis
adaptive processes responsible for the “fight or flight” reactions
(adaptable to external stimuli) can cause excessive inflammation,
especially if chronically engaged (16).

Immune system function is essential for keeping the body
healthy, especially when under threat. The inflammatory
responses mediated by pro and anti-inflammatory cytokines pose
as a key component to identify, neutralize and eliminate external
pathogens. The expression of immune response genes including
interleukin-1p (IL-1B), interleukin-6 (IL-6), and tumor necrosis
factor-a (TNF-a) regulates the inflammation. The activation
of these genes regulates how these pro-inflammatory cytokines
responsible for the systemic inflammation are secreted (17). The
interaction between the cytokines and the brain is initiated when
some brain cells such as microglial cells and astrocytes, that are
active on the inflammation, secrete pro-inflammatory cytokines

binding themselves to the cytokines receptors present in the
brain as a response to the peripheral inflammation (18). These
cytokines stimulate the release of dopamine, norepinephrine
and serotonin (19), thus initiating a neurochemical cascade
that affects directly the behavior. These behaviors have been
collectively called sickness behaviors and involve decrease on the
appetite, on the daytime activities and on the socialization, which
are collectively similar to depressive symptoms (20).

Recent studies have indicated evidences of long-term
alterations on the inflammatory response due to childhood
maltreatment (21), showing the increase of TNF-a (22), pro-
inflammatory cytokines (23) and C-reactive protein (CRP) (24).

There are evidences that different subtypes of trauma generate
different consequences on mental health and some subtypes of
anxiety could be developed according to the type of maltreatment
the child was exposed to (25). Additionally verbal hallucinations
in psychosis appear to be associated with sexual abuse (26). A
review conducted by Carr et al. compared the impact of different
subtypes of childhood traumas in adulthood mental disorders
and sexual abuse was correlated to a number of psychiatric
pathologies such as mood disorders, psychosis, personality
disorders, and psychoactive substance abuse (27). Sexual abuse in
adulthood is strongly related to the development of PTSD, almost
45% of women develop PTSD after rape, and there is an increased
risk if there is a history of CSA (28, 29).

Other studies corroborates with these results: Chen et al.
found a strong correlation between sexual abuse against both
men and women, and anxiety, eating and sleeping disorders as
well as suicide attempts throughout life (30, 31). Furthermore,
childhood sex abuse is a key risk factor for the development of
depression (32).

Childhood sexual abuse also affects the endocrine, central
nervous, and immune systems; previous reviews and meta-
analysis pointed some intriguing results. Baumeister et al. showed
in a meta-analysis that the occurrence of specific types of trauma
lead to different impacts on the inflammatory markers: physical
and sexual abuse presented correlation with a significant increase
on TNF-a and IL-6 levels, but not on the CRP ones (33). A
recent study (34) reviewed the neurobiological effects on early
life trauma including endocrinology, inflammation, genetics,
and epigenetics pathways, and alterations in brain imaging by
showing studies with different results depending on the trauma
sub-type, such as alterations in structural MRI in different
cerebral areas comparing sexual abuse to emotional abuse victims
(35). The way different traumas interact with inflammation
pathways and specific neurobiological consequences of each type
of abuse still remains unknown.

The aims of this study are to review the findings from
researches focusing on immunological consequences of CSA
and understand the correlations between CSA and inflammatory
markers.

METHODS

This systematic review was conducted according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
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(PRISMA) guidelines (36). The protocol was published on the
International Prospective Register of Systematic Reviews website
(www.crd.york.ac.uk/PROSPERO)  under the registration
number CRD42017069437.

We searched for articles indexed on Medline/PubMed,
PsycINFO, Scopus, and Web of Science published in
English, using the following keywords: (“Child sexual abuse”
OR “childhood maltreatment” OR “sexual violence” OR
“posttraumatic stress disorder” OR “rape”) AND (“cytokines”
OR “inflammatory markers” OR “interleukin” OR “tumor
necrosis factor” OR “C-reactive protein”). Medical Subject
Heading (MeSH) terms were used in PubMed. Two researchers
independently (ATD and CTM) screened and selected studies
according to the inclusion and exclusion criteria.

To be included in this review, the articles had to investigate
childhood sexual abuse, a specific type of early life stress, so
that age of onset of sexual abuse had to be <18 years old.
Were included only studies written in English and observational
studies analyzing the effects of CSA in both genders, such as case
control; cross sectional studies; interventional studies, as clinical
trials. Studies that investigated solely other forms of childhood
adversity were excluded.

The exclusion criteria were as follows: criticisms, reviews,
letters to the editors, responses to clinical cases, studies
conducted on animals, essays not related to CSA as an
independent variable. Studies displaying patients who suffer from
psychotic symptoms or bipolar affective disorder, or any other
severe medical conditions and those that evaluated patients who
depend on immunomodulatory or anti-inflammatory drugs were
also excluded. Furthermore, studies that investigated solely other
forms of childhood adversity or did not specify the subtype of CM
were not compiled in this review.

After removing duplicate studies by hand, the authors selected
by title and abstract 44 studies that were read entirely. In
order to reach a consensus, the reviewers discussed any possible
inconsistencies and in case of doubt a third reviewer (JBN)
was asked for an opinion on whether to include or exclude
the study in this review. It is important to note that all studies
included in this review had to clearly identify the CSA, even
if the study evaluated diverse subtypes of maltreatment, the
inclusion was only made if the isolated analysis of specific CSA
was possible. The methodological scheme showing the criterion
for the selection of the articles is shown in Figure 1.

RESULTS

The research discovered 3,583 papers and after removing
duplicated data, 3,196 studies have been excluded.

After screening their titles and abstracts, excluding those
papers that did not meet the inclusion criteria, a total of 44 full
texts were reviewed independently by two authors. Seventeen
studies were included, which analyzed the association between
CSA and inflammatory markers. The characteristics extracted
from each study were: first author’s name, publication year,
measured inflammatory markers, age, and number of patients,
ethnicity, age of abuse onset, study design, trauma assessment,

type of diagnostic instrument used and type of assay. Most of
the researches presented a cross-sectional design. The results
obtained are summarized in Table 1.

Sexual Abuse Assessment

The articles presented in this review evaluated sexual abuse
as an independent variable alone or a subtype of childhood
maltreatment (CM), in this case the authors investigated other
types of abuse besides CSA, making correlations between the
inflammatory markers and each type of abuse, including CSA.
Only two studies evaluated exclusively CSA (37, 48), other
two data investigated physical and sexual abuse (38, 51), the
remain 13 studies evaluated all subtypes of maltreatment and the
correlation of each subtype, and CM global scores, to immune
system alterations (39-47, 49, 50, 52, 53).

Nine studies (39, 40, 42, 44-47, 52, 53) used the Childhood
Trauma Questionnaire (CTQ), a self-applicable instrument used
for assessing physical, emotional, sexual abuses as well as physical
and emotional negligence (54). The items are added up so that
the five different subtypes of abuse score differently. The clinical
cut-off scores are validated and display higher sensitivity and
specificity rates (0.85) in comparison to the clinical interview
(54, 55). The CTQ psychometric properties present Cronbach’s
alpha = 0.79-0.94, and reliability coeflicients = 0.80-0.83 (56).

Three studies (38, 41, 48) used non-standardized methods to
assess CSA. Coelho et al. used face-to-face clinical interviews
asking different questions regarding exposure to CM (41). Muller
et al. used forensic evaluation to identify whether a child had been
abused (48). Another study referred to a violence questionnaire
that was mailed to the patients in order to assess physical
and sexual abuse in three different stages of life: before 11
years old, between 11 and 17 years old and during adulthood.
Although this was not a standardized measurement for CSA,
those authors carried out a careful methodological investigation
of CSA experiences (38).

Three studies (43, 49, 50) used the Early Trauma Inventory
(ETI), another self-applicable instrument containing 56 items
to assess childhood maltreatment which investigates 4 different
areas: sexual, emotional, physical abuses, and other forms of
trauma such as natural disasters, family mental diseases, among
others. It also investigates the values, the frequency, the duration
and the subjective impacts such as the functional and the
emotional ones as well as the impacts on the people’s relationships
(57). The score obtained could be analyzed separately by
attributing points to each type of abuse; or globally by including
a total number representing the sum of all the aspects evaluated.
The ETI has Cronbach’s alpha = 0.75-0.95 (56).

Ayaydin et al. (37) used the PTSD module of the Schedule
for Affective Disorders and Schizophrenia for School-Age
Children - Present and Lifetime Version (K-SADS-PL) to detect
psychological effects of trauma. K-SADS-PL is a semi-structured
questionnaire responsible for assessing recent and past diagnosis
of children and adolescents following DSM-IV criteria (37).

Waldron et al. (51) used the Child Abuse Survey—Modified
(CAS-M) to evaluate CSA. This instrument was adapted from
Child Maltreatment Survey and includes 14 items that evaluate
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FIGURE 1 | Flow chart of methods.

physical and sexual abuse by asking the interviewees to rate each
item according on a 5-point Likert scale (58).

Inflammatory Markers

Inflammation is an elaborate, finely adjusted process that is
controlled at various levels by several distinct systems and
processes. Cytokines are essential for the immune system and
inflammatory response. Among the cytokines that regulate the
inflammatory activity, the stimulating ones are referred to as
pro-inflammatory while the inhibiting ones are referred to as
anti-inflammatory (59).

The pro-inflammatory cytokines investigated in the included
studies were IL-6, IL-1B, TNF- a, soluble fraction of tumor
necrosis factor alpha-receptor 2 (TNFR2), and interferon (IFN).
Combined, these indicators of immune activity synchronize some
cellular functions that promote the inflammation. IL-1, IL-6, e
TNF-a stimulates the differentiatiation cytotoxic T cells, which
are responsible for the elimination of pathogens harmful for
the organism. Inflammatory cytokines also enhance the vascular
permeability and engage cell adhesion allowing these defense cells
to move from the blood vessels and to migrate to tissues where
they neutralize or eliminate pathogens (60).
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Interleukin-6

Eleven studies evaluated the correlation between IL-6 and CSA
with heterogeneous results (38-41, 43-45, 50, 51, 53, 55).
Walsh et al. evaluated 133 pregnant teenagers with sexual
abuse history on their second and third trimesters. Adolescents
with history of more severe abuse and depression had higher
IL-6 levels in the second trimester compared to those with
less severe abuse and milder depression (52). Bertone-Johnson
et al. investigated IL-6 levels in 702 participants of the Nurses’
Health Study II, of whom 228 had a child sexual abuse
history. The IL-6 values obtained were 20-50% higher among
women who reported CSA than among the ones who haven’t
suffered any kind of abuse (38). In addition to that, Boeck
et al. investigated the association between oxidative stress
and alterations on the mitochondria functions considering
the inflammation ascertained in individuals with history of
childhood maltreatment. Thirty women presenting different
levels of abuse and negligence severity were evaluated. There was
a significant marginal association of CTQ classification with the
spontaneous release of IL-6 by peripheral blood mononuclear
cells (PBMCs), with increased IL-6 levels in individuals with
more severe CM experiences (40). Furthermore, Grosse et al.
compared 214 patients with major depressive disorder (MDD)
and 180 controls; of these, 51 and 17 participants, respectively,
reported sexual abuse. The authors also indicate the severity
of the mistreatment they were victims of by dividing them
into 4 different stages ranging from “none or minimum” to
“severe or extreme.” Results showed a strong association between
the severity reported and the increase on the IL-6 levels on
MDD patients victims of CSA (42). In addition, Levandowiski
et al. assessed immunoendocrine parameters of 108 female crack
cocaine users in three different periods of a detox treatment. They
showed higher IL-6 levels in the childhood maltreated group
when compared to the controls and to the patients with no
history of maltreatment in all assessments (44). Finally, Muller
et al. assessed 11 girls, of whom 5 had been sexually abused
and 6 had experienced suggestive sexual assault; 5 of the girls
lived at home and 6 had been placed in a children’s shelter. The
authors found an inverse correlation between cortisol and IL-6:
the residents of the children’s shelter displayed plasma cortisol
concentrations inferior to 200 nmlo/L in spite of the enhance of
the IL-6 levels. Inversely, no correlation was observed among the
girls residing at their own home (48).

The others five studies did not find association between CSA
and IL-6 levels. Hartwell et al. demonstrated an association
between the number of traumatic events suffered and the IL-6
levels in a healthy population; however, there was no significant
direct effect on CSA and inflammatory markers (43). Rooks
et al. Also measured IL-6 to determine inflammation among
482 middle-aged male twins (241 pairs) from the Vietnam Era
Twin Registry, 53 of whom reported CSA. The authors concluded
that the twins exposed to early trauma presented higher levels
of IL-6 compared to those who did not experience any early
trauma; however, the results for correlation between CSA and
IL-6 levels were unclear (50). Lu et al. recruited 22 depressive
patients exposed to childhood trauma, 22 depressive without any
trauma history and 22 controls, and found no correlation of IL-6
levels and depression or early trauma. They hypothesized that the

current antidepressive treatment had been able to normalize the
cytokines levels (45). Zeugmann et al. retrospectively evaluated
25 depressed patients with childhood maltreatment history and
found no correlation between CSA and IL-6 levels (53). Pedrotti
Moreira et al. found no correlations between CSA and IL-
6, although they found an association between physical and
emotional abuse and higher IL-6 levels (47).

Tumor Necrosis Factor- o

Seven studies analyzed the levels of TNF-a, a cytokine produced
by macrophages and natural killer cell, which presented rather
conflicting results (37, 40, 42-44, 47, 53). Grosse et al
demonstrated increased TNF-a levels in patients with MDD who
reported CSA, as compared to controls (B = 0.570, p = 0.001)
(51). Boeck et al. analyzed pro-inflammatory markers and serum
oxidative stress levels in blood samples collected from 30 women
who reported childhood abuse history; they found an association
between CM and the increase on the levels of pro-inflammatory
cytokines, indicating that the PBMC culture reveals a higher
propensity to the spontaneous release of higher levels of TNF-
a (40). Hartwell et al. referred to ETI to investigate correlations
between CM and inflammatory markers in 38 participants, which
demonstrated that the number of traumatic events throughout
life was closely related with an increase on the TNF-a levels;
however, when considering trauma subscales, there was no
association between CSA and TNF-a levels (43). Similarly,
Ayaydin et al. evaluated 43 adolescents, 33 of whom reported
having history of CSA, and have not demonstrated any significant
differences on the TNF-a levels when comparing participants
with CSA to healthy controls (37). Levandowski et al. showed an
increase on the TNF-a levels in childhood maltreated group after
11 days of detoxification treatment, compared to the controls and
to the non-maltreated group (44). Zeugman et al. and Pedrotti
Moreira et al. found no correlations between CSA and TNF-a
levels (47, 53).

Interleukin—1p

Two studies investigated the association between CSA and IL-1f
(40, 43). Hartwell et al. indicated that the number of traumatic
events was positively associated with the levels of ILI- .
However, such associations did not remain in regression analyses
and there was no positive association between CSA and IL-1f
levels (43). Boeck et al. also concluded that a higher level of IL-
1P was associated with CTQ classification, with increased IL-18
levels among individuals with more severe cases of CM (40).

C-Reactive Protein

Seven studies investigated CRP, which is an acute phase protein,
with three indicating increase in CRP levels associated with
CSA (38, 40, 43, 46, 50, 52, 53). Walsh et al. showed a
significant association between levels of CRP and higher pre-
pregnancy body-mass-index (BMI) in pregnant adolescents, in
the second and third trimesters, which had experienced child
sexual abuse. However, abuse and depression did not interact
to predict CRP at two time points (52). Matthews et al.
used the CTQ to retrospectively assess abuse and neglect in
childhood and adolescence among 326 women who underwent
CRP measurement over seven annual visits. Women victims of
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sexual or emotional abuses or victims of physical or emotional
negligence throughout childhood showed increase on the CRP
levels over the 7 year follow-up. Significant indirect effects on
the CRP levels were observed when considering the BMI values
and 111.3% of the effect of sexual abuse was mediated by BMI
(46). Bertone-Johnson et al. analyzed CRP in 702 women, of
which 32% reported CSA. The authors found elevated levels
of CRP in those reporting history of unwanted touching (0.92
mg/L) and forced sex (1.02 mg/L) in adolescence, compared to
0.68 mg/L in women without any history of abuse as children
(p = 0.04) (38). In addition, Rooks et al. found increased CRP
levels correlated to the total trauma score, and twins with early
trauma had 22% higher CRP levels (50). On the other hand,
Boeck et al. demonstrated generally low levels of CRP, mainly
in participants with severe CM experiences (38). Additionally,
Zeugmann et al. and Hartwell et al. was unable to establish any
associations between the CSA and CRP levels (43, 53).

Interferon- y

Two studies analyzed the correlation between interferon y (IFN-
y) levels and CSA (37, 44). Ayaydin et al. demonstrated that
stimulated IFN-y was significantly lower in patients with present
and lifetime PTSD who were exposed to repeated sexual abuse,
compared to controls (37); in turn, Levandowski et al. found
lower levels of IFN- y compared to controls, but those levels
showed an increase curve during the detoxification days (44).

Nuclear Factor -kB

Only one study (Pace et al.) assessed NF-kB in PBMCs obtained
from 12 different women who suffer from PTSD deriving from
the childhood abuse and 24 different controls; no association
was found between PBMC NF-kB DNA binding and sexual
abuse subscale scores, but PBMC obtained from those women
who reported having a history of abuse showed increased Nf-kB
DNA-binding values compared to controls ones (49).

Macrophage Migration Inhibitory Factor

Solely one research studied MIF. Bick et al. examined the
HPA axis and the signs of inflammation in 206 teenagers who
reported having prenatal exposure to psychoactive substances
and childhood maltreatment. The authors evaluated levels of
cortisol and macrophage migration inhibitory factor (MIF).
Results have indicated that reports of physical neglect, but no
other subtypes of CM, are significantly associated with cortisol
and MIF values (39).

Copeptin

Merely one study investigated Copeptin. Coelho et al. evaluated
136 children; 56 experienced CM and 7 reported sexual
abuse. The authors found that serum levels of copeptin were
significantly higher in children exposed to CM, but secondary
analyses indicated no differences for specific types of CM
regarding copeptin levels (41).

Immunoglobulin A

Only one study evaluated slgA. Waldron et al. examined the
impact of CSA on salivary slgA levels. They evaluated 89
female college students, 23 of whom reporting CSA. The results

indicated no significant direct effect of CSA on slgA, but the
relationship between CSA and slgA was mediated by scores on
the Adult Sexual Experiences Survey, indicating that the sexual
traumas these individuals were subjected to during adulthood
were predictive of the sIgA levels (51).

Receptor 2 TNF-«

Solely the Bertone-Johnson et al. study, compared levels of
immune activity in women who reported CSA and/or physical
abuse to the levels observed in healthy controls. The authors
found higher levels of receptor 2 TNF-o. among women reporting
sexual and physical abuses during adolescence. However, these
results were not significant enough and the relevance of such
comparisons was limited (38).

DISCUSSION

Despite the novelty of studies on the correlation of inflammation
with CSA, our review found 17 studies, involving 2,723
participants, which specifically evaluated the relationship of CSA
and inflammation. Five studies evaluated children victims of
recent abuse (37, 39, 41, 48, 52), one evaluated biological markers
in young adults with mean age of 19 (51), and the remaining
eleven studies evaluated chronic consequences of sexual abuse
in adults (38, 40, 42-47, 49, 50). All five studies that focused on
recent abuse found positive correlations between biomarkers and
CM, regardless the occurrence of sexual abuse.

Most studies analyzed the long-term effects of CSA on pro-
inflammatory cytokines IL-6, IL-18, TNF-a, and CRP levels,
showing an increase on inflammatory activity during adult life
associated with the presence of CM. In general, there was a
positive correlation between CM and pro-inflammatory cytokine
concentrations. Increased numbers of maltreatment events
was associated with higher concentrations of proinflammatory
cytokines; however, when the effect of sexual abuse during
childhood was specifically analyzed, this correlation was not
observed. We speculate that some confounders, such as the
presence of psychiatric disorder comorbidity (e.g., MDD and
PTSD) and the length of time of abuse or number of
traumatic events, could be related to glucocorticoid resistance
and, consequently, interfered with the production of cytokines.
Therefore, studies that assessed chronic PTSD patients would be
likely to display different results when compared to studies that
assessed patients who have just experienced trauma.

Consistent researches indicate that immune system alterations
are present in several mental disorders such as mood disorders,
bipolar disorder, schizophrenia, and even autism spectrum,
showing that increased inflaimmatory markers are clearly
related to mental disorders (61). One of the most important
hypothesis concerns the microglial activation, which are brain
cells responsible for neuroiflammation in response to ambient
changes and brain damage (62, 63). Furthermore, peripheral
inflammatory markers are related to the induction of psychiatric
symptoms (64). It is important to notice that the increase on
inflammatory markers are unspecific for mental disorders and are
present in several psychiatric disorders.
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The association of CSA with psychiatry disorders in adult
life is well established in literature and some disorders are
associated with increased inflammatory marker levels regardless
any CM history, particularly mood disorders and PTSD (27,
65). Therefore, we raised the question about which factor;
either CSA or psychiatric disorder has greater influence on
the immune system. In this review seven studies analyzed a
population without any previous psychiatric diagnosis in axis
I (38, 40, 41, 43, 46, 48, 51). Of the aforementioned studies,
five studies evaluated inflammatory alterations in adults (38,
40, 43, 46, 51), and two investigated inflammatory alterations
at childhood (41, 48). Although the sample didn’t count on
axis I diagnosis, most studies found a positive association with
psychiatric symptoms in scales results, as expected. Three studies
(38, 40, 46) showed a significant increase in CRP, IL-6, and
TNF-a levels in healthy adults with CSA history. These results
are limited to a few studies on CSA until now. A recent study
conducted by Do Prado et al. ascertains that the effects of
CM on the immune and endocrine pathways of teenagers with
no history of psychiatric symptoms and indicated the presence
of pro-inflammatory activity in those healthy ones who were
exposed to childhood abuse (66). Nevertheless, it could be a
way to better understand if CSA only predicts adult indicators
of immune function when an established psychiatric disorder
occurs; or whether CSA increases inflammatory levels regardless
the outset of the illness thus contributing for the increase on the
susceptibility to mental disorders throughout life.

There are evident gender variations in biological systems
related to stress response (67). Previous studies assessing
specific effects of the early life trauma related to gender
on the stress system showed alterations in HPA axis with
increased corticotrophin and cortisol response in women (68,
69). These variables could influence the levels of inflammatory
markers in the organism. Of the studies compiled in this
review, only one examined a male sample composed by
twins, demonstrating a possible familial factor associated with
adulthood inflammation (50).

Of the other 16 studies that included female in the sample,
only five covered the information about what menstrual cycle
phase the women were in (38, 40, 46, 49, 52). Despite the fact that
this information is relevant for the results, each study measured
the inflammatory level in a different phase: Bertone-Johnson et al.
(38) collected blood during the menstrual cycle; Boeck et al.
(40) examined women in a follow up 3 months postpartum;
Walsh et al. (52) studied pregnant teenagers; Matthews et al.
(42) studied women on menopause and Pace et al. (49) evaluated
women in luteal phase. Nevertheless, it is important to emphasize
the confounding factor represented by these measurement in
different phases, or even the studies that did not evaluate
which menstrual cycle phase these women were in, which could
influence the results since the biological influence of gender and
sexual hormones in HPA axis is well known.

CSA has a high prevalence of co-occurrence and correlation
with multiple types of child maltreatment, therefore considering
sexual abuse as an isolate variable may be a confounding
factor in this review. A recent study examining the correlations
among types of maltreatment shows that some classifications

underestimate the co-occurrence indexes among the several types
of maltreatment. This indicates it is common and that the
physical and emotional abuse were the subtypes with higher rate
of concomitance (70). In this sense, the official classification may
neither represent the experience as accurately as expected in
the case of children victims of abuse nor take the several types
of maltreatment into account. Nevertheless, most of the studies
compiled in this review investigated more than one subtype
of maltreatment and they did not examine the concomitant
occurrence of its various subtypes. There are few studies focusing
only in CSA, it is more common evaluate the maltreatment
by instruments and analyse the scales to identify the subtypes.
Although there are different ways to evaluate CM and its
subtypes, there is evidence that when maltreatment subtypes are
studied separately, it impacts differently on each inflammatory
marker (33). Evaluating separately each type of maltreatment and
then their co-occurrence, taking into consideration the severity
and age of maltreatment as well as patterns of recurrence, may
be more accurate to understand the biological consequences
of abuse instead of considering maltreatment as one isolated
phenomenon since its subtypes co-exist. In this review, Boeck
etal. conducted a classification of maltreatment corresponding to
severity, showing an augmented oxidative stress level with higher
maltreatment load (40). Furthermore, Pechtel et al. compared
amygdala volume in adults with CM to the control group
showing that the right amygdala’s volume varied 27% according
to the severity of the trauma the individual was exposed to
also suggesting that the subtype and severity of maltreatment
have specific neurobiological consequences (71). Some reviews
demonstrated that CSA could be considered as one of the
most severe forms of trauma (72). In this sense, the biological
implications of this trauma subtype may be different than others
not as grievous.

Several variables could also be associated with CSA and with
alterations on immune activity. The increase in body mass index
and unhealthy behaviors that elevate the risk of infection such as
drug use, risky sex or low-grade inflammation such as smoking;
are some examples. Most studies covered in this review evaluated
some of these factors, however, the most frequent one was body
mass index, followed by smoking, physical activity, drug use,
and others less common, such as blood pressure status and
waist hip ratio. All these factors are associated to inflammatory
alterations, but most studies conducted did not correlate them
directly to immune alterations or even CSA. The association
between lifestyle factors, CM and inflammatory markers was
previously stated (73) and CSA is a widely-known risk factor for
obesity (74). The changes in HPA axis mediating the alteration
process in immune system could explain this strong correlation.
More studies investigating the epigenetic factors involved in
these correlations would help to clarify the biological mechanism
that connects child sexual abuse to obesity, inflammation and
consequently to physical disease.

Nine of the 17 studies did not mention the victim’s age when
abused (39, 42-47, 49, 53), which is also a failure since there
is a neuroplasticity in childhood, the period in which the brain
structures are in maturity and there is evidence that earlier
exposure to adversity may have serious health consequences

Frontiers in Psychiatry | www.frontiersin.org

10

August 2018 | Volume 9 | Article 354


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

D’Elia et al.

CSA and Immune Activity: A Systematic Review

compared to later experiences (75). Blanco et al. evaluated
neurological changes in brain structure of individuals with
CSA showing irregularities in cortical and subcortical regions
in abused victims. In addition, the age of the occurrence
of CSA seemed to be associated with different neurological
brain structures, particularly with hippocampal volume reduced
among CSA ages 3-5 and 11-13 (76). Most studies presented
in this review evaluated CSA in adolescents and the minimum
age was six, therefore, the studies about CSA may be missing an
important period of cerebral development and the consequences
of early abuse have not been reported properly.

Another aspect to be noticed is the choice of instruments for
assessment of trauma used in the studies, although there seems
to be a preference for using the CTQ, used by eight studies,
accounting for half of the studies. Previous studies related to CTQ
displayed its validity and reliability in the case of both healthy
controls and patients (77). However, other instruments were
applied, some of which included other early life stress subtypes.
Despite the lack of consensus on the gold standard instrument to
collect data about childhood abuse, CTQ and ETI appear to be
more accurate than others not validated.

Memory recall for collecting retrospective data of abuse has
a risk of bias in all studies that collect childhood experiences in
adults; it is inaccurate, can change over subsequent assessments
and may not correlate with more objective measurements.
Furthermore, the traumatic experiences on their own can modify
the information contained on the individuals’ memories as well as
their meanings. The instruments used for the regression analysis
depend on the memory people have of the traumas they were
exposed to, so it can be considered an important limitation of
the studies that evaluated childhood trauma in adults.

The design of the studies is another matter to be analyzed.
Most studies had a cross-sectional design and because of that,
it was not possible to assess the influence exercised by time
on the inflammatory markers after the CSA. More studies
with longitudinal design may elucidate several questions about
correlation of CSA and immune changes, what time it occurs and
its relationship with other pathologies.

The presence of conflicting results, usually present in studies
of biomarkers in trauma and diagnosed PTSD is a consequence
of the complexity of this subject. CM in the form of neglect
and abuse has different impacts on biological activity that
are dependent on chronicity, repeated traumas, and the age
of occurrence. The immune and the stress response systems,
including the HPA axis and sympathetic nervous system, are
integrated and reactive to the environment. In this way, upon
selecting the sample population it is fundamental to distinguish
differences by gender, chronicity, and stage of development.
The same rationale exists for the type of abuse. Specifically,
sexual abuse has different epidemiology insomuch that it has
long term consequences, occurs more frequently to girls, and is
usually perpetrated by a person or relative close to the victim.
According to our results, most studies have found correlations
between CM and inflammatory markers, but the correlation
is not maintained when specifically considering CSA. A low
number of trauma subtypes in the sample and the confounder
factors aforementioned could explain these discrepant results.

We acknowledge some limitations of the present study.
Firstly, there was considerable heterogeneity in the methods
used to evaluate CSA, the majority of the studies found in
the databases investigated maltreatment globally and did not
analyse the effect of the subtypes of CM experiences on
inflammatory markers, and only a few authors analyse CM
subscales. All of this is a limiting factor since we could not
include more studies in this review, because the presence of CSA
was not clear in others studies. Moreover, some methods are
not standardized and memory recall for collecting retrospective
data of abuse poses as a risk of bias in all studies that use
instruments to collect childhood experiences in adults. Secondly,
most studies have small sample and effect sizes. Further on,
as we followed PRISMA guidelines, we did not use a quality
assessment tool to evaluate each study included in the review;
in addition to that, research in the area of validation and
quality of studies have demonstrated heterogeneous results in
the systematic reviews area (78). Due to the limitations of the
studies identified above it was not possible to perform a meta-
analysis, therefore our analysis was only qualitative rather than
quantitative.

Prevention programs of CSA with information and
educational committee with a particular focus on vulnerable
populations, could have a noteworthy positive result since
CSA is an important risk factor for the development of many
psychiatric and other medical diseases. Further on, the CSA
influences on the inflammatory system are also mediated by
these pathological conditions. Studies evaluating the correlation
of CSA with inflammatory markers could play a key role on the
prevention of mental disorders or even physical ones. Further
studies are needed to understand the neurobiological impact of
CSA, including the changes in HPA axis activity, immune system,
and epigenetic marks. Prospective, long-term, and global studies
are necessary for a more comprehensive understanding of the
psychological and biological consequences of this prevalent and
devastating event.
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