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Abstract

Aim: To assess whether exposure to
childhood traumatic experiences is
linked to the inflammatory markers
neutrophil-to-lymphocyte ratio (NLR),
monocyte-to-lymphocyte ratio (MLR),
and platelet-to-lymphocyte ratio (PLR) in
people with a first-episode psychosis.

Methods: A cross-sectional study was
performed in 83 patients (21females and
62 males) with a diagnosis of a first
psychotic episode. All participants
completed the self-reported Spanish
version of the Childhood Trauma
Questionnaire (CTQ). NLR, MLR, and
PLR were calculated in each patient.

Results: Highest CTQ scores were noted

on the emotional neglect and abuse
domains (mean+SD=10.92+4.41;
mean+SD=10.93+4.78, respectively),
being lowest for the sexual abuse
domain (mean+SD=6.12+2.41).
Backward stepwise linear regressions
showed that high emotional neglect
significantly predicted increased PLR
(3=0.452,P=.036), older age and high
emotional neglect predicted increased
NLR (3=0.483, P=.036; 3=0.442,
P=.06, respectively), and high
emotional neglect, low physical
neglect, high total Positive and Negative
Syndrome Scale (PANSS) score, and
cannabis and alcohol use predicted

increased MLR (3=0.698, P=.003;
3=0.672, P=.033; 3=0.296, P=.027;
3=0.390, P=.069; 3=0.560, P=.078,
respectively).

Conclusions: Our results highlight the
relationship between the exposure
to emotional neglect and the
inflammatory biomarkers NLR, MLR,
and PLRin patients with afirst-episode
psychosis. This study has benefitted
from controlling for confounders such
as body mass index, smoking status,
symptom severity, and alcohol and
cannabis use.
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large body of evidence supports the association

between childhood traumatic experiences and an

increased risk of developing schizophrenia'-® later
in life.® Childhood trauma (CT) is a significant factor in the
dysregulation of the immune system in individuals with
schizophrenia. This is supported by the increased levels of
circulating interleukin-6 (IL-6), interferon regulatory factor
1, toll-like receptor 4, tumor necrosis factor-a (TNF-a), and
C-reactive protein (CRP) observed in these patients.”°
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Studies performed in individuals with a first-episode
psychosis (FEP) have demonstrated elevated levels of
CRP," IL-1b, IL-6, IL-8, and TNF-a'>!® and decreased
levels of brain-derived neurotrophic factor'* in patients
exposed to CT when compared to healthy controls.
Specific types of CT have varying effects on the
expression of unique immunity markers.®

The mechanisms linking CT and psychosis through
proinflammatory phenotypes are mostly unclear. CT
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Clinical Points

- Traumatic events in childhood and dysregulation of the
immune system are factors that have been shown to be
involved in the onset of psychosis, but their correlation in
these patients has not yet been studied.

- The existence of a link between the immune system and
childhood traumatic events in patients with a first-episode
psychosis, as well as its exploration in clinical practice, may
promote the use of alternative therapies or approaches.

seems to trigger long-lasting disruptions in the
hypothalamic-pituitary-adrenal axis,'> which is
responsible for the reactivity of the hippocampal function
and dopaminergic neurotransmitter systems that are
widely described in schizophrenia.’**® Inflammatory
signaling pathways seem to impact a network of biological
systems that are extensively involved in psychosis,
including neuroendocrine, monoaminergic, oxidative,
nitrosative, and neurotrophic pathways.'*? These lines of
evidence point to the activation of the immune and
inflammatory system as one of the biological mechanisms
underlying the pathogenesis of mental illness in vulnerable
individuals, especially in the context of early-life stress.®

Many studies focus on the neutrophil-to-lymphocyte
ratio (NLR) as a systemic inflammation biomarker as it
provides a balance between the innate (neutrophil)
and adaptive (lymphocyte) immune systems.?! An
increased NLR has been associated not only with a
worse clinical prognosis??=?* but also with a higher
prevalence of mental disorders.? Monocytes and
platelets play a key role in immunity through various
pathways, including the secretion of proinflammatory
substances. An increase in both monocyte-to-
lymphocyte ratio (MLR) and platelet-to-lymphocytes
ratio (PLR) has also been described as novel
inflammatory parameters.?!

Establishing a normal range of these parameters is
difficult due to various factors such as age, race,
treatment, or chronic diseases (heart diseases, obesity,
anemia, diabetes, and cancer). In Zahorec’s review,?® a
normal NLR range between 1 and 2 was determined. An
NLR between 2.3 and 3 may indicate a pathological
process such as a psychiatric disorder.2¢

There are fewer studies that determine a normal
range for PLR or MLR in a healthy population. A study
conducted in South Korea found that healthy subjects
had a mean PLR of 132.4 and a mean lymphocyte-to-
monocyte ratio of 5.31.%

Multiple meta-analyses and systematic reviews have
shown that chronic schizophrenia and early-onset
psychosis are associated with an increased NLR.282°
Mazza’s meta-analysis? also provides evidence that
patients with nonaffective psychosis have an increased
MLR. The severity of negative symptoms in patients with
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schizophrenia is positively correlated with both NLR
and MLR.% Although there are fewer studies linking
PLR and schizophrenia, Mazza’s meta-analysis®® also
found an increased trend of PLR in patients with
nonaffective psychosis compared to healthy controls.
Finally, a recent study found an increased PLR in
patients with early-onset psychosis.** In addition to
their potential relationship with psychosis, markers such
as NLR, MLR, and PLR are valuable due to their low
cost, ease of measurement, and widespread availability,
and they provide inexpensive, easily measurable, and
widely available parameters in routine clinical
practice.28:2%:31

The aim of this study was to assess whether exposure
to childhood traumatic experiences is linked to the
inflammatory markers NLR, MLR, and PLR in
individuals with a FEP.

METHODS

Study Sample

We performed a descriptive, cross-sectional
analysis. The sample was recruited as part of the
PROFEP study, which began in 2013 and is still active,
and it is a longitudinal study focusing on describing
factors and variables that may influence the onset and
evolution of patients with FEP. The study sample
included 83 patients at baseline (21 females and
62 males) with a diagnosis of FEP. All patients were
recruited at Parc Sanitari Sant Joan de Déu
(Barcelona).

The inclusion criteria for patients required them to be
between the ages of 13 and 46 years and to have suffered a
FEP as defined by the presence of at least one of the
following symptoms: delusional ideas, hallucinations,
disorganized language, and catatonic or disorganized
behavior for at least 1 week and <5 years of
development. These symptom criteria include patients
diagnosed with the F20-F29 (except F21) according to the
International Statistical Classification of Diseases,
Tenth Revision (ICD-10),** as well as those diagnosed
with affective psychosis (major depressive disorder or
bipolar disorder). Moreover, they have not been taking
medication for more than 15 days. Patients diagnosed
with intellectual disabilities (premorbid IQ < 70),
traumatic brain injury, or well-known pathology of the
central nervous system (tumor, HIV, and radiotherapy)
were excluded from the study. Other exclusion criteria are
fully described elsewhere.?®33 All patients received verbal
and written information about the study and signed the
informed consent.

Clinical Variables
We administered a sociodemographic questionnaire
to collect data on age, gender, and days in treatment. The
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psychiatrist provided the duration of untreated
psychosis (DUP) based on the information provided
by the patients and their relatives.

All participants completed the self-reported Spanish
version of the Childhood Trauma Questionnaire (CTQ),
which identifies the presence or absence of childhood
traumatic events and the level of CT.>*30343 The CTQ
instrument evaluates 5 commonly recognized forms of
maltreatment through different domains: emotional
abuse, physical abuse, emotional neglect, physical
neglect, and sexual abuse. Scores for each domain are
based on a 4-point Likert scale, ranging from 1 (absence)
to 4 (severe). The total CTQ score is calculated by
summing the scores from all 5 subscales and ranges
between 25 and 75 points. Also, we used a cutoff for each
CTQ domain, which corresponds to a “moderate-to-
severe” CT. Thus, a score =15 in the emotional neglect
subscale, a score >13 in the emotional abuse subscale, a
score >10 in the physical abuse and physical neglect
subscales, and >8 in the sexual abuse subscale were
considered to be positive for that particular
domain.?*%3” These categories were used only to
describe the sample, analyzing CTQ scores as a
continuous variable to provide greater statistical power.

Symptom severity was assessed through the Positive
and Negative Syndrome Scale (PANSS),*#*° which
evaluates the positive, negative, and general symptoms
of patients with schizophrenia. Each item is scored on a
Likert scale of 7 of severity [ranging from 1 (no
symptoms) to 7 (presence with extreme gravity)].

Alcohol use, cannabis use, and nicotine use were
assessed by a semistructured interview. A urinalysis was
also performed upon admission to detect recent
cannabis use. For this study, alcohol use was defined as
consuming three or more standard drink units per week
for at least the last 3 months. Any weekly cannabis use or
daily nicotine use during the same period was rated as
“substance users.”

Anthropometric and Biochemical Analyses
Body mass index (BMI = weight in kg/height squared)

was determined by a trained nurse. Peripheral

blood samples were collected between 8 and 10 AM.

Blood cell counts were performed at the Department

of Clinical Chemistry, Hospital Sant Joan de Déu

(Esplugues de Llobregat, Barcelona, Spain). NLR,

MLR, and PLR were calculated from absolute neutrophil,

monocyte, lymphocyte, and platelet values (NLR: absolute

neutrophil/absolute lymphocyte count, MLR: absolute

monocyte/absolute lymphocyte count, and PLR: absolute

platelet/absolute lymphocyte count).

Statistical Analyses

The different analyses were performed using the
statistical program SPSS version 20.0 (IBM Corp;
Armonk, NY). Statistical significance was established at
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Table 1.

Sociodemographic, Clinical, and Inflammatory
Biomarkers in FEP Subjects

FEP
N=83
Age, y 2470+7.80
Gender, % Male 74.7%
Female 25.3%
BMI, kg/m?* (mean; SD) 24.58+21.32
Consumption in the last 3 months (% yes) Nicotine 59.5%
Alcohol 43.4%
THC 30.3%
Years of education (%) 5-8 15.7%
9-12 55.4%
>12 28.9%
People who live with (%) Own 8.5%
Couple 6%
Family origin 66.3%
Own family 2.4%
Other relatives 6%
Others 10.8%
Inflammatory biomarkers (mean; SD) NLR 2.31£1.01
MLR 0.23+£0.10
PLR 104.71+36.84
CTQ domains (mean; SD) Emotional abuse ~ 10.93+4.78
Physical abuse 6.87+£3.18
Sexual abuse 6.12+2.41

Emotional neglect  10.92+4.41
Physical neglect 7.75+3.1
Total CTQ score 51.15+12.97

Naive (% yes) 45.8%

DUP in months (median; IQR) 5 (1-13.5)
Days in treatment (mean; SD) 1.79+2.37
PANSS scores (mean; SD) Positive subscale  25.32+4.48

Negative subscale  19.43+7.80
General subscale  43.90+12.06
PANSS total score  88.08+19.42

Abbreviations: BMI=body mass index, CTQ = Childhood Trauma Questionnaire,
DUP = duration of untreated psychosis, FEP = first-episode psychosis,
IQR = interquartile range, MLR = monocyte-to-lymphocyte ratio,
NLR = neutrophil-to-lymphocyte ratio, PANSS = Positive and Negative
Syndrome Scale, PLR = platelet-to-lymphocyte ratio, THC = A9-
tetrahydrocannabinol.

P<.05. Frequencies and percentages were reported for
categorical variables.

Potential associations between CT exposures and
NLR, MLR, and PLR levels were assessed using a
backward stepwise linear regression analysis. The
dependent variables were NLR, MLR, and PLR levels.
Age, sex, symptom severity (total PANSS), BMI, and
alcohol, nicotine, and cannabis use in the last 3 months
and CTQ subscale scores were entered together as
independent variables or potential predictors.

NLR and MLR do not follow a normal distribution. To
compare mean differences, a Mann-Whitney U test was
performed for these parameters instead of a Student ¢ test.
To perform linear regression analysis, the raw data were
transformed to logarithmic equivalents for these 2 variables.
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Ethical Standards

This study was approved by the Research and Ethics
Committee of the Parc Sanitari Sant Joan de Déu
(reference number is PIC-148-17). It was carried out in
accordance with the Declaration of Helsinki in its recent
review.

RESULTS

Characteristics of the Sample

Table 1 shows the sociodemographic and clinical
variables and inflammatory biomarkers of the sample. The
mean age of our patients was 24.7 years, indicating a young
population in our sample. Over half of the subjects had
received 9—-12 years of education, lived with their parents,
and reported nicotine use within the past 3 months.

Within our sample, patients were either
antipsychotic-naive (45.8%) or had been on antipsychotic
treatment for a very short period (1.79 days). Although
the doses of antipsychotics and their duration of use
were low, we compared the biomarker levels between
naive and non-naive patients, as antipsychotics can
affect them. We did not find any differences between
these 2 groups for MLR (Z=-0.079; P=.937) and NLR
(Z=-0.652; P=.514). However, we found that naive
patients had significantly higher PLR levels than treated
patients (t=3.582; P=.001).

Mean total CTQ and subscale scores are presented in
Table 1. The emotional neglect and abuse domains had
the highest scores, while the sexual abuse domain had
the lowest. Based on the previously described cutoff
values, we found that 30.1% of the patients reported
emotional abuse, 21.9% reported physical neglect, 19.8%
reported emotional neglect, 17% reported sexual abuse,
and 11.5% reported physical abuse. There were no
significant differences between men and women in the
percentage of positivity for each CTQ domain, except for
sexual abuse, where women have suffered significantly
more (P=.006).

Positive significant correlations were found between
the physical neglect domain and PANSS positive
(r=0.251; P=.013), PANSS general (r=0.243;
P=.017), and total scores (r=0.224; P=.029).
Significant correlations are found between the physical
abuse domain and PANSS positive (r=0.324; P=.001),
general (r=0.244; P=.016), and total scores (r=0.324;
P=.001). Finally, the emotional abuse domain showed a
significant correlation with the PANSS positive subscale
(r=0.227; P=.026). Men showed a significant correlation
between emotional abuse and PANSS positive (r=0.303;
P=.013), as well as between emotional abuse and DUP
(r=0.233; P=.043). There were significant correlations
found between physical abuse and PANSS positive
(r=0.618; P<.001), general (r=0.460; P=.012), and
total scores (r=0.561; P=.002) in women.
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Table 2.

Multivariate Predictors of Inflammatory Status
(NLR, PLR, and MLR) in FEP Patients®

Standardized coefficient p P value®
PLR*
High emotional neglect B=0.452 P=.036
Overall model: F=7.177, P=.012
NLR
Older age B=0.483 P=.036
High emotional neglect p=0.442 P=.06
Overall model: F=4.838, P=.016
MLR®
High total PANSS score B=0.296 P=.27
High emotional neglect p=0.698 P=.003
Low physical neglect EIOSZZ)Z Z : g?g
Alcohol use (yes) B-0.390 P- 069

Cannabis use (yes)
Overall model: F=3.603, P=.014

aStepwise (backward) linear regression.

bBonferroni correction for multiple testing was performed.

‘Dependent variables: PLR, NLR, and MLR.

Abbreviations: FEP =first-episode psychosis, MLR = monocyte-to-lymphocyte
ratio, NLR = neutrophil-to-lymphocyte ratio, PANSS = Positive and Negative
Syndrome Scale, PLR = platelet-to-lymphocyte ratio.

Prediction Models of Inflammatory Status

We performed backward stepwise linear regressions
using PLR, NLR, and MLR as dependent variables.
Regarding independent variables, the CTQ subscales have
been included as variables of interest. Age, BMI, and the
use of nicotine, cannabis, and alcohol have been included
as confounding variables because they can modify the
inflammatory factors.?82%31:4041 Tt is important to note that
the severity of psychotic symptoms and gender can modify
CTQ scores and are therefore considered confounding
factors as well.*** Significant predictors, standardized
coefficient, and P values are shown in Table 2.

The model obtained for PLR explained 17.6% of the
variance, with high emotional neglect predicting an
increase in PLR. The model obtained for NLR
explained 20.9% of the variance, with older age as a
statistically significant predictor of increased NLR.
Emotional neglect also showed a tendency toward
significance in explaining the increase in NLR. The
significant model obtained for MLR explained 31% of
the variance. High emotional neglect and low physical
neglect were statistically significant predictors of
increased MLR, while alcohol and cannabis use tended
to be significant.

DISCUSSION

This study is the first to investigate the associations
between CT and the inflammatory markers NLR, MLR,
and PLR in individuals with FEP. We report for the first
time an association between high emotional neglect and
increased PLR, NLR, and MLR in patients with FEP.
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Research has shown that childhood traumatic events
can cause long-term changes in the human inflammatory
response, !’ suggesting that stress experienced during
periods of high immune system plasticity can affect
the functioning of cells that regulate inflammation.
Furthermore, exposure to inflammation during the
early stages of brain development may interfere with
processes such as cell differentiation, creating a common
pathway between early genetic and/or environmental
factors and the development of psychosis.*

The impact of different types of childhood adversities
on inflammatory mediators is an important issue, as the
response to similar adversities may depend on the
subject’s resilience and vulnerability. Sexual abuse is
usually linked to slight increases in TNF-a, but not CRP or
IL-6 levels, and exposure to physical abuse is associated
with slight elevations of TNF-a and IL-6, but not CRP
levels.® Emotional abuse seems to be at the core of the
associations with neurobiological stress markers seen in
schizophrenia,* such as reduced hippocampal volume
and lower morning cortisol.'®

In our study, we found that high emotional neglect
was the type of CT that significantly predicted increased
levels of NLR, PLR, and MLR, and therefore a more
severe inflammatory status. Interestingly, this specific
type of CT is associated with a higher prevalence of
nonaffective psychosis.* This may be due to a family
environment that fails to provide security and
appreciation, hindering the development of strategies
for adequate emotional management.*” As a result,
individuals who have experienced emotional neglect may
exhibit reduced empathy in both social inclusion and
exclusion scenarios,” potentially leading to
misinterpretation of certain situations.

Physical and emotional neglect may also
significantly affect the course of symptoms,*>° probably
due to compromised emotion regulation strategies
which makes individuals less able to deal with the
stress of psychotic symptoms.>! In our study, the
domains of physical and emotional abuse, as well as
physical neglect, are significantly correlated with
greater symptom severity, except for negative
symptomatology.

Leukocytes play a primary role in mediating
inflammatory response, where changes in its
populations may reflect the answer of the immune
system during inflammation.>? Inflammatory ratios
promise more accurate information than other single
leukocyte parameters or other commonly used
markers of inflammation.>® To date, several studies
have shown increased MLR, PLR, and NLR in patients
with schizophrenia.?®?° There is little evidence
available on individuals with a FEP, as only 5 studies
have included FEP patients®>*-57 and only 1 of them
was performed in drug-naive patients.?! None of these
studies included information about CT. Four studies
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reported high NLR values,**5” while 1 study did not.*!
High MLR values were reported in the 3 studies.5>%¢
To our knowledge, no study has yet reported PLR
values in FEP patients.

When studying childhood traumatic events and their
relationship with inflammatory biomarkers NLR,

PLR, and MLR, it is important to control for several
confounding factors that may affect either variable.?8%
These factors are age, gender, treatment status, smoking,
alcohol and cannabis use, and BMI and will be briefly
discussed in relation to our results.

CT seems to be linked to an increased risk of obesity,
possibly due to increased energy intake and storage,
reduced energy expenditure, and higher calorie
intakes.>® This finding is not explained by antipsychotic
exposure and is likely to involve both biological and
psychological mechanisms.? Additionally, obesity is
accompanied by low-grade inflammation leading to a
stress-induced cytokine response.®® Four of the 5 studies
on ratios and FEP have reported BMI values ranging
from 22 to 25,31:54-5¢ which is in line with the BMI values
reported in the present study. However, none of these
studies considered BMI as a confounding factor in their
statistical analyses. In our study, we found that increased
BMI did not affect NLR, MLR, and PLR values, possibly
because of the wide BMI values.

Studies with healthy subjects have shown a positive
correlation between NLR and age.®°> Metaregression
has also demonstrated the influence of age on the
relationship between nonaffective psychosis and MLR.?®
Our mean age of 25 years was similar to the age range
(15-29 years) reported in studies on ratio values in
FEP.54%657 As expected, our study found that older age
significantly predicted inflammatory biomarkers.

The effect of antipsychotic medication was not
assessed in our study, but we can rule out its impact.
When comparing biomarker ratios, we found a possible
effect of antipsychotic medication on PLR levels.
Therefore, we can infer that patients in treatment could be
considered naive, as there were no differences between
patients with and without antipsychotic treatment on
NLR and MLR values. This is an important issue as
antipsychotic medications might influence inflammatory
biomarkers.?

Although a recent meta-analysis*® found that the
occurrence of adverse or traumatic childhood events was
associated with greater severity of positive symptoms,
studies on ratios in schizophrenia have not shown an
association between NLR and clinical severity.? In our
study, symptom severity predicts an increased MLR but
not NLR or PLR, which is consistent with current
literature.

Cannabis use has a differential relationship with
inflammatory biomarkers, depending on the relative
concentration of A9-tetrahydrocannabinol (THC), with
proinflammatory effects, and cannabidiol (CBD), with
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anti-inflammatory effects. The prevalence of cannabis
use in our study (30.3%) is similar to the results found in
the literature, which is around 33.7% in FEP patients.®
We found that cannabis use predicts an increased MLR,
but not other inflammatory ratios. This can be explained
by the impossibility to determine the use of THC and
CBD in each patient. On the other hand, our finding
confirms previous evidence of monocyte activation and
altered humoral and cellular immunity caused by
alcohol, which can lead to infection and inflammation in
many tissues.* This is supported by our reported
association between alcohol use and impaired MLR
levels.

Although an association between smoking and
monocyte count has been described in FEP patients 31,
we did not find an association between the 2 variables in
our study.

Concerning nicotine use, numerous studies have
reported the association between nicotine and psychosis,
involving epidemiologic, genetic, and neuroimaging
explanations.®* Furthermore, nicotine triggers the
neutrophil release of reactive oxygen species and DNA
fibers from their own nuclei, causing tissue damage in
several inflammatory diseases.® In our study, 59.5% of
the patients were smokers, a prevalence similar to that
found in a meta-analysis.®® Although an association
between smoking and monocyte count has been
described in FEP patients,*! we did not find an association
between these 2 variables in our study.

Strengths and Limitations

Several limitations of this study should be
considered. First, the cross-sectional design of our study
implied that no conclusions could be drawn about
causality and prevented the assessment of a temporal
association between the age of exposure to the traumatic
event and both inflammatory status and psychosis
outcome. Recording when the traumatic event occurred
appears to be important in terms of brain
development, as certain brain regions seem to be
particularly sensitive to the effects of stressors
depending on the time frame.®” This limitation has
been acknowledged in most studies on CT, as they
lack information on the frequency, duration, timing,
impact, and distress of the traumatic event.

In addition, retrospective CT assessment is
susceptible to memory bias and underestimation, as
participants are asked to recall events that occurred a
long time ago. However, there is no bias due to current
psychopathology when using a retrospective
assessment.®® Secondly, although we evaluated our
patients for confounding factors, other important
confounders were not recorded, such as inflammatory
diseases (antiallergens and antirheumatic treatment,
tumor, HIV, thyroid disease, and alterations of the
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pituitary gland and ovaries), the active use of anti-
inflammatory drugs. However, we can assume that
these drugs are not widely used in young adults.®®
Thirdly, like most studies of life events, we examined a
relatively small sample and lacked a healthy subject
control group comparison, which would improve the
internal validity of our work. Future studies should
include this to provide further strength. Finally, our
sample is mostly male, a fact that may bias our results,
although it was taking into account in the linear
regression analysis.

Our findings highlight the relationship between
exposure to emotional neglect type of CT and an increase
in inflammatory biomarkers such as NLR, MLR, and
PLR. Although we found that the treatment received in
non-naive patients could affect PLR levels, it would not
affect MLR or NLR levels, which is a strength of our
study. Unlike other studies of NLR, PLR, and MLR in
FEP, this study benefitted from controlling for
confounders such as BMI, smoking status, symptom
severity, and alcohol and cannabis use. However, future
research should investigate this relationship through
longitudinal studies. It might also be helpful for future
research to take gender differences into account.
Moreover, future research should include more
information about childhood traumatic events, such as
the frequency, duration, timing, impact, and distress of
the traumatic event.

Article Information

Published Online: May 22, 2024. https://doi.org/10.4088/JCP.23m15141
© 2024 Physicians Postgraduate Press, Inc.

Submitted: October 31, 2023; accepted February 16, 2024.

To Cite: Cuiiat O, Arranz B, Vila-Badia R, et al. Relationship between exposure to
emotional neglect and the inflammatory biomarkers neutrophil-to-lymphocyte,
monocyte-to-lymphocyte, and platelet-to-lymphocyte ratios in patients with first-
episode psychosis. J Clin Psychiatry. 2024;85(2):23m15141.

Author Affiliations: Etiopatogenia i tractament dels trastorns mentals greus (MERITT),
Institut de Recerca Sant Joan de Déu, Esplugues de Llobregat, Spain (Cufiat, Arranz,
Vila-Badia, Serra-Arumi, Del Cacho, Butjosa, Colomer-Salvans, Usall); Parc Sanitari
Sant Joan de Déu, CIBERSAM, Doctor Antoni Pujadas, Sant Boi de Llobregat, Spain
(Cufiat, Arranz, Vila-Badia, Serra-Arumi, Del Cacho, Butjosa, Colomer-Salvans, Usall);
Instituto de Salud Carlos Ill, Centro de Investigacion Biomédica en Red de Salud
Mental (CIBERSAM), Madrid, Spain (Arranz, Butjosa); Hospital Infanto-juvenil Sant Joan
de Déu, Institut de Recerca Sant Joan de Déu, Esplugues de Llobregat, Spain (Dolz,
Pardo).

Corresponding Author: Regina Vila-Badia, PhD, Parc Sanitari Sant Joan de Deu,
08830 Sant Boi de Llobregat, Barcelona, Spain (regina.vilab@sjd.es).

Drs Cufiat and Arranz contributed equally to this work.

Relevant Financial Relationships: None of the authors report any conflicts of interest
associated with this study.

Funding/Support: This study was financially supported by grants from Instituto de
Salud Carlos Il y del Fondo Europeo de Desarrollo Regional (grant numbers P17/
00246 and PI17/00111).

Role of the Sponsors: The sponsors were not involved in the study design, collection,
analysis, and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication.

Profep Group: Abella M, Ahicart A, Alvarez M, Arranz B, Barneda V, Bafiuelos M,
Bogas JL, Bonilla R, Butjosa A, Camprodon E, Casado A, Casali T, Chavarria V, Colomer
B, Coromina M, Cuautle A, Cuevas- Esteban J, Cunill R, Cufiat O, Del Cacho N, del
Hoyo B, Delisau Y, Diago M, Dolz M, Esteban-Santjusto M, Estrada X, Ferrer |, Grases

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.


https://doi.org/10.4088/JCP.23m15141
https://www.psychiatrist.com/jcp
mailto:regina.vilab@sjd.es
mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com

Emotional Neglect and Inflammatory Ratios in First-Episode Psychosis

N, Iglesias-Gonzélez M, Jane C, Ledesma-Ipaguirre G, Lopez- Ortiz C, Membrive P,
Mifiambres A, Molano A, Morello G, Mufioz-Samons D, Nufiez C, Nufiez M, Ochoa S,
Pardo M, Pastrana N, Pelaez T, Pla MM, Rodriguez MJ, Sibelo S, Sole L, Nfiez C,
Nufiez M, Pardo M, Redin J, Riera- Lopez de Aguileta I, Rodriguez MJ, Romans C, Rubio-
Abadal E, Ruiz E, Saenz-Navarrete G, Salté C, Santos A, Serra-Arumi C, Sibelo S, Sole L,
Soler A, Teba S, Usall J, Via E, Vila-Badia R, Vives L.

PROFEP Group Affiliations: Etiopatogenia i tractament dels trastorns mentals greus
(MERITT), Institut de Recerca Sant Joan de Deu, Esplugues de Llobregat, Spain; and
Parc Sanitari Sant Joan de Deu, CIBERSAM, Doctor Antoni Pujadas, Sant Boi de
Llobregat, Spain.

Data Availability Statement: The corresponding author can provide the dataset used
in this study upon request.

Acknowledgments: We thank all participants who took part in the study and their
clinicians at the recruiting mental health centers.

References

1. Edwards VJ, Holden GW, Felitti VJ, et al. Relationship between multiple forms of
childhood maltreatment and adult mental health in community respondents:
results from the Adverse Childhood Experiences Study. Am J Psychiatry. 2003;
160(8):1453-1460.

2. Goodwin RD, Stein MB. Association between childhood trauma and physical
disorders among adults in the United States. Psychol Med. 2004;34(3):
509-520.

3. Matheson SL, Shepherd AM, Pinchbeck RM, et al. Childhood adversity in
schizophrenia: a systematic meta-analysis. Psychol Med. 2013;43(2):225-238.

4. McGrath JJ, Saha S, Lim CCW, et al. Trauma and psychotic experiences:
transnational data from the World Mental Health survey. Br J Psychiatry. 2017;
211(6):373-380.

5. Varese F, Smeets F, Drukker M, et al. Childhood adversities increase the risk of
psychosis: a meta-analysis of patient-control, prospective-and cross-sectional
cohort studies. Schizophr Bull. 2012;38(4):661-671.

6. Mayo D, Corey S, Kelly LH, et al. The role of trauma and stressful life events
among individuals at clinical high risk for psychosis: a review. Front
Psychiatry. 2017;8:55.

7. AasM, Dieset |, Hope S, et al. Childhood maltreatment severity is associated with
elevated C-reactive protein and body mass index in adults with schizophrenia and
bipolar diagnoses. Brain Behav Immun. 2017;65:342—-349.

8. Baumeister D, Akhtar R, Ciufolini S, et al. Childhood trauma and adulthood
inflammation: a meta-analysis of peripheral C-reactive protein, interleukin-6 and
tumour necrosis factor-a. Mol Psychiatry. 2016;21(5):642—649.

9. Chase KA, Melbourne JK, Rosen C, et al. Traumagenics: at the intersect of
childhood trauma, immunity and psychosis. Psychiatry Res. 2019;273:369-377.

10. Coelho R, Viola TW, Walss-Bass C, et al. Childhood maltreatment and
inflammatory markers: a systematic review. Acta Psychiatr Scand. 2014;129(3):
180-192.

11. Hepgul N, Pariante CM, Dipasquale S, et al. Childhood maltreatment is
associated with increased body mass index and increased C-reactive protein
levels in first-episode psychosis patients. Psychol Med. 2012;42(9):1893-1901.

12. Di Nicola M, Cattaneo A, Hepgul N, et al. Serum and gene expression profile of
cytokines in first-episode psychosis. Brain Behav Immun. 2013;31:90-95.

13. Dennison U, McKernan D, Cryan J, et al. Schizophrenia patients with a history of
childhood trauma have a pro-inflammatory phenotype. Psychol Med. 2012;42(9):
1865-1871.

14. Mondelli V, Cattaneo A, Murri MB, et al. Stress and inflammation reduce brain-
derived neurotrophic factor expression in first-episode psychosis: a pathway to
smaller hippocampal volume. J Clin Psychiatry. 2011;72(12):1677-1684.

15. Braehler C, Holowka D, Brunet A, et al. Diurnal cortisol in schizophrenia patients
with childhood trauma. Schizophr Res. 2005;79(2—3):353-354.

16. Cicchetti D, Walker EF. Editorial: stress and development: biological and
psychological consequences. Dev Psychopathol. 2001;13(3):413-418.

17. Read J, Perry BD, Moskowitz A, et al. The contribution of early traumatic events to
schizophrenia in some patients: a traumagenic neurodevelopmental model.
Psychiatry Interpers Biol Process. 2001;64(4):319-345.

18. Aiello G, Horowitz M, Hepgul N, et al. Stress abnormalities in individuals at risk for
psychosis: a review of studies in subjects with familial risk or with “at risk” mental
state. Psychoneuroendocrinology. 2012;37(10):1600-1613.

19. Baumeister D, Russell A, Pariante CM, et al. Inflammatory biomarker profiles of
mental disorders and their relation to clinical, social and lifestyle factors. Soc
Psychiatry Psychiatr Epidemiol. 2014;49(6):841-849.

20. Zunszain PA, Anacker C, Cattaneo A, et al. Interleukin-1B: a new regulator of the
kynurenine pathway affecting human hippocampal neurogenesis.
Neuropsychopharmacology. 2012;37(4):939-949.

21. §agud M, Madzarac Z, Nedic Erjavec G, et al. The associations of
neutrophil-lymphocyte, platelet-lymphocyte, monocyte—lymphocyte ratios and

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47.

48.

49.

immune-inflammation index with negative symptoms in patients with
schizophrenia. Biomolecules. 2023;13(2):297.

Faria SS, Fernandes PC Jr., Silva MJB, et al. The neutrophil-to-lymphocyte ratio: a
narrative review. Ecancermedicalscience. 2016;10:702.

Tahto E, Jadric R, Pojskic L, et al. Neutrophil-to-lymphocyte ratio and its relation
with markers of inflammation and myocardial necrosis in patients with acute
coronary syndrome. Med Arch. 2017;71(5):312-315.

Song M, Graubard BI, Rabkin CS, et al. Neutrophil-to-lymphocyte ratio and
mortality in the United States general population. Sci Rep. 2021;11(1):464.

Brinn A, Stone J. Neutrophil-lymphocyte ratio across psychiatric diagnoses: a cross-
sectional study using electronic health records. BMJ Open. 2020;10(7):e036859.
Zahorec R. Neutrophil-to-lymphocyte ratio, past, present and future
perspectives. Bratisl Lek Listy. 2021;122(7):474-438.

Lee JS, Kim NY, Na SH, et al. Reference values of neutrophil-lymphocyte ratio,
lymphocyte-monocyte ratio, platelet-lymphocyte ratio, and mean platelet volume
in healthy adults in South Korea. Medicine. 2018;97(26):11138.

Mazza MG, Lucchi S, Rossetti A, et al. Neutrophil-lymphocyte ratio, monocyte-
lymphocyte ratio and platelet-lymphocyte ratio in non-affective psychosis: a meta-
analysis and systematic review. World J Biol Psychiatry. 2020;21(5):326-338.
Karageorgiou V, Milas GP, Michopoulos I. Neutrophil-to-lymphocyte ratio in
schizophrenia: a systematic review and meta-analysis. Schizophr Res. 2019;206:
4-12.

Gercek HG, Citir BG, Bukulme A. Neutrophil-to-lymphocyte and platelet-to-
lymphocyte ratios as inflammation markers for early-onset schizophrenia. Bratis/
Lek Listy. 2023;124(7):503-507.

Garcia-Rizo C, Casanovas M, Fernandez-Egea E, et al. Blood cell count in
antipsychotic-naive patients with non-affective psychosis. Early Interv Psychiatry.
2019;13(1):95-100.

World Health Organization. /CD-10: International Statistical Classification of
Diseases and Related Health Problems. World Health Organization; 2004.

Del Cacho N, Vila-Badia R, Butjosa A, et al. Sexual dysfunction in drug- naive first
episode nonaffective psychosis patients. Relationship with prolactin and psychotic
symptoms. Gender differences. Psychiatry Res. 2020;289:112985.

Bernstein DP, Stein JA, Newcomb MD, et al. Development and validation of a
brief screening version of the childhood trauma questionnaire. Child Abuse Negl.
2003;27(2):169-190.

Hernandez A, Gallardo-Pujol D, Pereda N, et al. Initial validation of the Spanish
childhood trauma questionnaire-short form: factor structure, reliability and
association with parenting. J Interpers Violence. 2013;28(7):1498-1518.
Bernstein DP, Fink L. Childhood Trauma Questionnaire: A Retrospective Self-
Report. Pearson; 1998.

Ucok A, Bikmaz S. The effects of childhood trauma in patients with first-episode
schizophrenia. Acta Psychiatr Scand. 2007;116(5):371-377.

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS)
for schizophrenia. Schizophr Bull. 1987;13(2):261-276.

Peralta Martin V, Cuesta Zorita MJ. [Validation of positive and negative symptom
scale (PANSS) in a sample of Spanish schizophrenic patients]. Actas Luso Esp
Neurol Psiquiatr Cienc Afines. 1994,22(4):171-177.

Donnadieu-Rigole H, Mura T, Portales P, et al. Effects of alcohol withdrawal on
monocyte subset defects in chronic alcohol users. J Leukoc Biol. 2016;100(5):
1191-1199.

Sudrez-Pinilla P, Lépez-Gil J, Crespo-Facorro B. Inmune system: a possible
nexus between cannabinoids and psychosis. Brain Behav Immun. 2014;40:
269-282.

Riecher-Rossler A, Butler S, Kulkarni J. Sex and gender differences in
schizophrenic psychoses-a critical review. Arch Womens Ment Health. 2018;21(6):
627-648.

Bailey T, Alvarez-Jimenez M, Garcia-Sanchez AM, et al. Childhood trauma is
associated with severity of hallucinations and delusions in psychotic disorders: a
systematic review and meta-analysis. Schizophr Bull. 2018;44(5):1111-1122.
Kahn RS, Sommer IE. The neurobiology and treatment of first-episode
schizophrenia. Mol Psychiatry. 2015;20(1):84-97.

Braehler C, Valiquette L, Holowka D, et al. Childhood trauma and dissociation in
first-episode psychosis, chronic schizophrenia and community controls. Psychiatry
Res. 2013;210(1):36-42.

Trauelsen AM, Bendall S, Jansen JE, et al. Childhood adversity specificity and
dose-response effect in non-affective first-episode psychosis. Schizophr Res.
2015;165(1):52-59.

Salokangas RKR, Schultze-Lutter F, Schmidt SJ, et al. Childhood physical abuse
and emotional neglect are specifically associated with adult mental disorders. J
Ment Health. 2020;29(4):376-384.

Zhang X, Zhang M, Zeng M, et al. Childhood emotional neglect predicts
empathic accuracy in social inclusion and exclusion contexts. Psych J. 2022;
11(4):481-491.

Aas M, Andreassen OA, Aminoff SR, et al. A history of childhood trauma is
associated with slower improvement rates: findings from a one-year follow-
up study of patients with a first-episode psychosis. BMC Psychiatry. 2016;
16:126.

J Clin Psychiatry 85:2, June 2024 | Psychiatrist.com


mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com

8

50.

51.

52.

53.

54.

55.

56.

57.

58.

Garcia M, Montalvo |, Creus M, et al. Sex differences in the effect of childhood
trauma on the clinical expression of early psychosis. Compr Psychiatry. 2016;68:
86-96.

Mills P, Newman EF, Cossar J, et al. Emotional maltreatment and disordered
eating in adolescents: testing the mediating role of emotion regulation. Child
Abuse Negl. 2015;39:156-166.

Chmielewski PP, Strzelec B. Elevated leukocyte count as a harbinger of systemic
inflammation, disease progression, and poor prognosis: a review. Folia Morphol.
2018;77(2):171-178.

Gibson PH, Croal BL, Cuthbertson BH, et al. Preoperative neutrophil-lymphocyte
ratio and outcome from coronary artery bypass grafting. Am Heart J. 2007;154(5):
995-1002.

Varsak N, Aydin M, Eren I. The evaluation of neutrophil-lymphocyte ratio in
patients with first episode psychosis llk atak psikoz hastalarinda nétrofil lenfosit
oraninin degerlendirilmesi. Fam Pract Palliat Care. 2016;1(3):65-69.

Moody G, Miller BJ. Total and differential white blood cell counts and
hemodynamic parameters in first-episode psychosis. Psychiatry Res. 2018;260:
307-312.

Steiner J, Frodl T, Schiltz K, et al. Innate immune cells and C-reactive protein in
acute first-episode psychosis and schizophrenia: relationship to psychopathology
and treatment. Schizophr Bull. 2020;46(2):363-373.

Bustan Y, Drapisz A, Ben Dor DH, et al. Elevated neutrophil to lymphocyte
ratio in non-affective psychotic adolescent inpatients: evidence for early
association between inflammation and psychosis. Psychiatry Res. 2018;
262:149-153.

Danese A, Tan M. Childhood maltreatment and obesity: systematic review and
meta-analysis. Mol Psychiatry. 2014;19(5):544-554.

J Clin Psychiatry 85:2, June 2024 | Psychiatrist.com

59.

60.

61.

62.

63.

64.

65.

66.

67.

Cufiat et al

Min MO, Minnes S, Kim H, et al. Pathways linking childhood maltreatment and
adult physical health. Child Abuse Negl. 2013;37(6):361-373.

Gregor MF, Hotamisligil GS. Inflammatory mechanisms in obesity. Annu Rev
Immunol. 2011;29(1):415-445.

Song G-M, Tian X, Shuai T, et al. Treatment of adults with treatment-resistant
depression: electroconvulsive therapy plus antidepressant or electroconvulsive
therapy alone? Evidence from an indirect comparison meta-analysis. Medicine.
2015;94(26):1052.

Li J, Chen Q, Luo X, et al. Neutrophil-to-lymphocyte ratio positively correlates to
age in healthy population. J Clin Lab Anal. 2015;29(6):437-443.

Myles H, Myles N, Large M. Cannabis use in first episode psychosis: meta-
analysis of prevalence, and the time course of initiation and continued use. Aust N
Z J Psychiatry. 2016;50(3):208-219.

Quigley H, MacCabe JH. The relationship between nicotine and psychosis. Ther
Adv Psychopharmacol. 2019;9:2045125319859969.

Hosseinzadeh A, Thompson PR, Segal BH, et al. Nicotine induces neutrophil
extracellular traps. J Leukoc Biol. 2016;100(5):1105-1112.

Myles N, Newall HD, Curtis J, et al. Tobacco use before, at, and after first-episode
psychosis: a systematic meta-analysis. J Clin Psychiatry. 2012;73(4):468—475.
Andersen SL, Tomada A, Vincow ES, et al. Preliminary evidence for sensitive
periods in the effect of childhood sexual abuse on regional brain development.
J Neuropsychiatry Clin Neurosci. 2008;20(3):292-301.

. Fisher HL, Craig TK, Fearon P, et al. Reliability and comparability of psychosis

patients’ retrospective reports of childhood abuse. Schizophr Bull. 2011;37(3):
546-553.

. Davis JS, Lee HY, Kim J, et al. Use of non-steroidal anti-inflammatory drugs in US

adults: changes over time and by demographic. Open Heart. 2017;4(1):¢000550.

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.


mailto:permissions@psychiatrist.com
https://www.psychiatrist.com/jcp
https://www.psychiatrist.com

	Relationship Between Exposure to Emotional Neglect and the Inflammatory Biomarkers Neutrophil ...
	Methods
	Study Sample
	Clinical Variables
	Anthropometric and Biochemical Analyses
	Statistical Analyses
	Ethical Standards

	Results
	Characteristics of the Sample
	Prediction Models of Inflammatory Status

	Discussion
	Strengths and Limitations

	References


