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Dear Editors:

The contribution of maltreatment to the risk for schizophrenia may
relate to alterations in structural brain connectivity reported in this syn-
drome, since early stress affects glia development (Delpech et al. 2016).
Indeed, an inverse association between the severity of early adverse ex-
periences and fractional anisotropy (FA) was described in schizophrenia
(Poletti et al. 2015). However, the particular regions among which that
connectivity is altered have not been identified. Since prefrontal cortex
(PFC) may be specially affected by early social adversity (Davidson and
McEwen 2012), its connectivity can be hampered by childhood
maltreatment.

To this end, we collected early maltreatment data in 26 schizophre-
nia patients (12 first-episodes (FE) and 14 healthy controls. Of them,
dMRI data were available in 19 patients (12 FE) and 13 controls, all in-
cluded in a previous report on PFC connectivity (Molina et al. 2017).
We assessed cognition with the Brief Assessment in Cognition in Schizo-
phrenia Scale and Wisconsin Card test. Full data are shown in Supple-
mentary material. Childhood experiences were assessed the Childhood
Trauma Questionnaire (CTQ) (Bernstein et al. 2003), a Likert-type self-
report questionnaire that scores physical, emotional and sexual abuse
and emotional and physical neglect. We calculated FA in tracts
connecting regions of interest by means of diffusion magnetic reso-
nance and gray matter segmentation from T1 images (Supplementary
Material). The study complied with the Helsinki Declaration and was
approved by the local ethical committee.

Using non-parametric tests, CTQ scores were compared between
groups and correlations were assessed between those scores and FA in
the tracts linking superior-medial prefrontal (SMPF) and rostral lateral
prefrontal (RLPF) to selected regions. We restricted these calculations
to tracts showing decreased FA in our former study (Molina et al.
2017) (i.e., right RLPF-cingulate, right RLPF-caudate, left SMPF-hippo-
campus, left SMPF-thalamus and left SMPF-caudate) and CTQ scores sig-
nificantly higher in patients. To further characterizing correlates of
childhood trauma, we also calculated Spearman's coefficients between
CTQ scores and cognitive performance.

Scores for early adverse experiences were significantly higher in pa-
tients for emotional (U = 84, z = 2.56, p = 0.006) and physical (U =
82,z = 2.73, p = 0.010) neglect and emotional abuse (U = 93,z =
2.44, p = 0.015). In patients, physical neglect scores were inversely
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correlated with FA values in left SMPF-hippocampus tract (rho =
—0.579, p = 0.009; Fig. 1). There were no associations between FA
and CTQ scores in controls. Physical neglect was directly correlated to
perseverative errors in WCST (rho = 0.492, p = 0.005) and emotional
neglect was inversely correlated to working memory (rho = —0.529,
p = 0.002) and performance speed (rho = —0.501, p = 0.004).

Neglect can be understood as the absence of the adequate signals of
adequate support from the adults who care for the children. Thus, they
are highly stressful to the child and likely activate the body's stress re-
sponse system. Neurosteroids contribute to myelination (Garcia-Segura
and Melcangi 2006) and early stress and/or neglect hampers its regula-
tion (Brunton 2015). Therefore, the threat posed by neglect is likely to af-
fect myelination in early life and contribute to lower FA values in key
tracts in schizophrenia. In support of this possibility, lower FA values
were found in adopted children raised in institutions in tracts connecting
PFC and other brain regions (Hanson et al. 2013). Moreover, children
raised in orphanages showed reduced FA in frontal, temporal and parie-
tal WM, associated to duration of time in orphanage (Govindan et al.
2010). According to our data, connectivity between PFC and hippocam-
pus is specially affected by maltreatment in schizophrenia, which
seems coherent with the reduced functional hippocampal connectivity
in adolescents who had suffered maltreatment (Herringa et al. 2013).

Our results preliminarily suggest a role for early neglect in miswiring
of PFC in schizophrenia patients, in particular for the fronto-limbic con-
nectivity, to be confirmed in larger samples.
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Fig. 1. Scatterplot showing the association between physical neglect scores in the Childhood Trauma Questionnaire and FA in the tract linking left superior prefrontal to hippocampus. Solid

dots represent chronic patients, and open dots represent FE patients.
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