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Disorders of the brain are not confined to this precious lump
of fat that is typically thought to be shielded from rest of the
body by the blood-brain barrier. Accumulating evidence
now challenges Cartesian dualism by demonstrating that
many brain disorders, including schizophrenia and depres-
sion, involve multiple systems (1). In this issue of Biological
Psychiatry, Madrid-Gambin et al. (2) report a case-control
study nested in the Avon Longitudinal Study of Parents
and Children (ALSPAC) birth cohort on the association of
psychotic experiences (PEs) in young adults assessed
around 18 years of age with blood lipidomics, proteomics,
and complement/coagulation protein biomarkers in child-
hood at 12 years of age. Based on 48 cases of definite PEs
and 67 controls, Madrid-Gambin et al. (2) report that levels
of a number of these biomarkers, including 12 phosphati-
dylcholines (PCs), four lysophosphatidylcholines (LPCs),
and the coagulation protein plasminogen, are different at
baseline between future cases and controls. Evidence for
these associations remained after correction for multiple
testing. PCs are a type of phospholipid and are a major
component of cell membranes. LPCs are also phospholipids
that originate from PCs and are present in cell membranes
and blood plasma in relatively small quantities. Madrid-
Gambin et al. (2) report that most of the lipids that are
associated with PEs are also associated with plasminogen.
Plasminogen is released from the liver in systemic circula-
tion and is a zymogen or proenzyme (an inactive precursor
of an enzyme) of plasmin that acts to dissolve fibrin blood
clots. Finally, using a data-driven clustering approach,
Madrid-Gambin et al. (2) identified four clusters based on
these biomarkers, one of which was strongly associated
with PEs—representing a so-called biological signature of
psychosis risk in young people.

These findings are broadly in line with two previous studies
from these investigators based on the same birth cohort. One of
these studies reported a longitudinal association of childhood
PCs and LPCs with psychotic disorder at 18 years of age, but
there was no evidence for cross-sectional association between
lipids and psychotic disorder at that age. The other study was
based on proteomics analysis and reported a longitudinal as-
sociation between disruptions in coagulation and complement
pathways in childhood and psychotic disorder at 18 years of
age. Taken together, these studies provide intriguing evidence
for disruptions in lipid metabolism and coagulation/inflamma-
tion markers detectable at the group level in childhood in
people who later present with PEs or psychotic disorder in early
adulthood.

What do these findings mean? The increased risk of car-
diometabolic illness in people with schizophrenia and related
psychotic disorders, compared with the general population, is
well known. There is evidence for altered glucose insulin ho-
meostasis, such as insulin resistance, in drug-naive first-
episode psychosis and in young people with PEs (3). There
is also evidence for low-grade inflammation as reflected by
higher concentrations of C-reactive protein, interleukin-6, and
other inflammatory markers in peripheral blood in schizo-
phrenia cases compared with controls (4). Population-based
longitudinal studies, including our own work from ALSPAC,
Finland, and Sweden, suggest an association between higher
levels of interleukin-6, C-reactive protein, and erythrocyte
sedimentation rate in childhood/adolescence and risks for PEs
and a diagnosis of schizophrenia subsequently in adulthood
(5). The results of Madrid-Gambin et al. (2) are consistent with
these previous studies, also suggesting that schizophrenia is a
multisystem disorder. A key strength of this work is its longi-
tudinal design, which is useful to tease out reverse causality
(i.e., biomarker changes being a consequence of illness rather
than its cause). However, whether these early biomarker
changes are causal risk factors for PEs or psychotic disorder
still remains an open question, because alternative explana-
tions may include confounding.

Mendelian randomization (MR) analysis could be a useful
tool to address residual confounding. The MR approach has
been used successfully to identify evidence for potentially
causal associations for interleukin-6, C-reactive protein, and
triglycerides for depression in the UK Biobank cohort in a
recent study (6), which suggests that inflammation and lipid
metabolism could be shared mechanisms for coronary heart
disease and depression. Findings from existing MR studies of
metabolic alterations and schizophrenia are mixed. One study
reported a potentially causal role for elevated fasting insulin in
schizophrenia based on psychiatric genomics consortium data
(7), but this finding has not been replicated. In the future, using
the MR approach would be useful to test whether genetic
variants regulating levels/activity of PC, LPC, and plasminogen
are also associated with psychotic outcomes. If so, it would
strongly suggest that the observational association for these
biomarkers are unlikely to be fully explained by confounding.

The findings by Madrid-Gambin et al. (2) would be more
valuable if they are seen as important clues for potential cau-
ses of psychosis, including common cause for psychotic and
cardiometabolic disorders, rather than as tools for predicting
development of PEs or transition of PEs to schizophrenia. PEs
in young people are transient phenotypes that show both
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homotypic and heterotypic continuity with, respectively, psy-
chotic and nonpsychotic disorders, including depression and
anxiety (8,9). Despite a strong association between childhood
PEs and subsequent psychotic disorder, the positive predic-
tive value for PEs in relation to future psychotic disorder is
relatively low (5-23% according to findings from the ALSPAC
cohort) (9). Similarly, the predictive utility of these lipidomic or
proteomic biomarkers for outcomes of PEs or psychosis is
likely to be low. The reported 71% occurrence of PEs asso-
ciated with a certain biomarker profile needs to be replicated in
other samples of PEs and in schizophrenia. If these findings
are replicated, they would mark a notable advance for psy-
chosis risk prediction. Reported early-life metabolic and im-
mune changes may not be unique to PEs, because PEs are
often comorbid with depression, including in the ALSPAC
sample (2). Whether these biomarker changes are unique to
PEs or are transdiagnostic markers of psychiatric risk is an
important question for future studies.

It is possible that early-life metabolic and immune changes
are related to genetic and environmental influences operating
earlier in development, such as adversity during prenatal and
childhood development. These changes may represent
shared mechanisms for comorbid psychiatric and physical
illness, such as schizophrenia, depression, and car-
diometabolic disorders. This idea is consistent with Barker’s
developmental programming hypothesis, which proposes
that exposure to risk factors during a critical developmental
window can permanently alter physiologic systems, leading
to increased risks for chronic diseases of adult life. (For a
useful book, see Fetal and Infant Origins of Adult Disease by
David Barker, published in 1993 by the British Medical
Journal Press, London.) Longitudinal studies reporting an
association of childhood maltreatment with increased circu-
lating inflammatory marker levels, greater adiposity, and
poorer lipid and hemoglobin profiles decades later in adult-
hood support this idea (10). This is not to say that childhood
lipid and immune changes cannot be risk factors for psy-
chiatric disorders. Biologically, it is plausible that they are
both key mediators of genetic and environmental exposures
operating earlier in development, and risk factors in their own
right. Focusing efforts to identify risk factors for these
childhood physiologic changes could provide useful targets
for the prevention of a number of comorbid psychiatric and
physical disorders, such as schizophrenia, depression, type 2
diabetes, and coronary heart disease, which are some of the
leading contributors to health-related morbidity and mortality
worldwide.
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