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to the neurobiology of
psychiatric disorders
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Needed: More studies of CSF
molecular biomarkers in
psychiatric disorders

Psychiatry and neurology are the
brain’s twin medical disciplines.
Unlike neurologic brain disorders,
where localizing the “lesion” is
a primary objective, psychiatric
brain disorders are much more
subtle, with no “gross” lesions but
numerous cellular and molecular

pathologies within neural circuits.

Measuring the molecular components
of the cerebrospinal fluid (CSF), the
glorious “sewage system” of the brain,
may help reveal granular clues to the
neurobiology of psychiatric disorders.

Mental illnesses involve the dis-
ruption of brain structures and func-
tions in a diffuse manner across the
cortex. Abnormal neuroplasticity has
been implicated in several major psy-
chiatric disorders. Examples include
hypoplasia of the hippocampus in
major depressive disorder and corti-
cal thinning/dysplasia in schizophre-
nia. Reductions of neurotropic factors
such as nerve growth factor or brain-
derived neurotropic factor have been
reported in mood and psychotic dis-
orders, and appear to correlate with
neuroplasticity changes.

Recent advances in psychiatricneuro-
science have provided many clues to the
pathophysiology of psychopathological

conditions, including neuroinflam-
mation, oxidative stress, apoptosis,
impaired energy metabolism, abnor-
mal metabolomics and lipidomics, and
hypo- and hyperfunction of various
neurotransmitters systems (especially
glutamate N-methyl-D-aspartate recep-
tors, dopamine D2 receptors, serotonin
5-HT2A receptors, and gamma-amino-
butyric acid receptors). Gray matter
neurodegenerative changes as well as
myelin disintegration in various psy-
chiatric disorders point to significant
neuropil and white matter patholo-
gies across major psychiatric disorders.
Dysfunctional glial cells (astroglia,
microglia, and oligodendroglia) have
also emerged as a central abnormality
in psychiatric disorders. Permeability of
the blood-brain barrier, and its adverse
neural consequences, is also a fertile
new area of research, reflecting how the
brain of individuals with psychiatric ill-
ness may be vulnerable to peripheral
inflammation and diseases.

Thus, psychiatric research should
focus on exploring and detecting
molecular signatures (ie, biomarkers)
of psychiatric disorders, including
biomarkers of axonal and synaptic
damage, glial activation, and oxida-
tive stress. This is especially critical
given the extensive heterogeneity of
schizophrenia and mood and anxi-
ety disorders. The CSF is a vastly
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Cerebrospinal fluid findings in psychiatric patients

Schizophrenia

7T Total protein

T CSF/serum albumin ratio

! Brain-derived neurotrophic factor (BDNF)

d Nerve growth factor

T Production of immunoglobulins in subgroups

T Blood-brain barrier permeability of inflammatory molecules

T CSF neurofilament light chain, a biomarker of neurodegeneration

T CSF cell counts (5 to 8/mm?)

T Proinflammatory biomarkers interleukin-6 and interleukin-8

4 Neuronal cell adhesion molecules (NCAM), correlating negatively with symptoms

(NCAM is vital for neuroplasticity)

 Glial cell line-derived neurotrophic factor (GDNF), and especially lower with longer

duration of iliness

T BDNF and GDNF with antipsychotic treatment

Alteration in glutamate homeostasis

Alteration in cannabinoid metabolism

Mood disorders

T Neopterin (released from astroglia) in a subgroup

1 NCAM (correlated negatively with depressive symptom scores)

T GDNF in mania

T Proinflammatory biomarkers interleukin-6 and interleukin-8

T S100B (a calcium-binding protein in glia)

42 differentially regulated proteins in major depressive disorder

Immune reaction reflected by oligoclonal immunoglobulin G in a subgroup

Viral, bacterial, or autoimmune CNS involvement in a subgroup

Mild encephalitis path mechanism in a subgroup

Source: References 1-9

unexploited substrate for discovering
molecular biomarkers that will pave
the way to precision psychiatry, and
possibly open the door for completely
new therapeutic strategies to tackle
the most challenging neuropsychiatric
disorders.

A role for CSF analysis

It’s quite puzzling why acute psychiat-
ric episodes of schizophrenia, bipolar
disorder, major depressive disorder, or
panic attacks are not routinely assessed

with a spinal tap, in conjunction with
other brain measures such as neuroim-
aging (morphology, spectroscopy, cere-
bral blood flow, and diffusion tensor
imaging) as well as a comprehensive
neurocognitive examination and neu-
rophysiological tests such as pre-pulse
inhibition, mismatch negativity, and
P-50, N-10, and P-300 evoked poten-
tials. Combining CSF analysis with all
those measures may help us stratify the
spectra of psychosis, depression, and
anxiety, as well as posttraumatic stress



disorder and obsessive-compulsive dis-
order, into unique biotypes with over-
lapping clinical phenotypes and specific
treatment approaches.

There are relatively few published
CSF studies in psychiatric patients
(mostly schizophrenia and bipo-
lar and depressive disorders). The
Table™ (page 8) shows some of those
findings. More than 365 biomarkers
have been reported in schizophrenia,
most of them in serum and tissue.”
However, none of them can be used for
diagnostic purposes because schizo-
phrenia is a syndrome comprised of
several hundred different diseases
(biotypes) that have similar clinical
symptoms. Many of the serum and
tissue biomarkers have not been stud-
ied in CSE and they must if advances
in the neurobiology and treatment of
the psychotic and mood spectra are
to be achieved. And adapting the CSF
biomarkers described in neurologic
disorders such as multiple sclerosis"
to schizophrenia and bipolar disor-
der (which also have well-established
myelin pathologies) may yield a trove
of neurobiologic findings.

If CSF studies eventually prove to
be very useful for identifying subtypes
for diagnosis and treatment, psychia-
trists do not have to do the lumbar
puncture themselves, but may refer
patients to a “spinal tap” laboratory,
just as they refer patients to a phle-
botomy laboratory for routine blood
tests. The adoption of CSF assessment
in psychiatry will solidify its status as

a clinical neuroscience, like its sister,
neurology.

/¢7 AN gt

Henry A. Nasrallah, MD
Editor-in-Chief

References

1. Vasic N, Connemann BJ, Wolf RC, et al. Cerebrospinal
fluid biomarker candidates of schizophrenia: where
do we stand? Eur Arch Psychiatry Clin Neurosci.
2012;262(5):375-391.

2. Pollak TA, Drndarski S, Stone JM, et al. The blood-
brain barrier in psychosis. Lancet Psychiatry.
2018;5(1):79-92.

3. Katisko K, Cajanus A, Jadskeldinen O, et al. Se-
rum neurofilament light chain is a discriminative
biomarker between frontotemporal lobar degen-
eration and primary psychiatric disorders. ] Neurol.
2020;267(1):162-167.

4. Bechter K, Reiber H, Herzog S, et al. Cerebrospinal
fluid analysis in affective and schizophrenic spectrum
disorders: identification of subgroups with immune
responses and blood-CSF barrier dysfunction. J
Psychiatr Res. 2010;44(5):321-330.

5. Hidese S, Hattori K, Sasayama D, et al. Cerebrospinal
fluid neural cell adhesion molecule levels and
their correlation with clinical variables in patients
with schizophrenia, bipolar disorder, and major
depressive disorder. Prog Neuropsychopharmacol
Biol Psychiatry. 2017,76:12-18.

6. Tunca Z, Kwirak Akdede B, Ozerdem A, et al.
Diverse glial cell line-derived neurotrophic factor
(GDNF) support between mania and schizophrenia:
a comparative study in four major psychiatric
disorders. Eur Psychiatry. 2015;30(2):198-204.

7. Al Shweiki MR, Oeckl P, Steinacker P, et al.
Major depressive disorder: insight into candidate
cerebrospinal  fluid protein biomarkers from
proteomics studies. Expert Rev Proteomics. 2017;
14(6):499-514.

8. Kroksmark H, Vinberg M. Does S100B have a
potential role in affective disorders? A literature
review. Nord ] Psychiatry. 2018;72(7):462-470.

9. Orlovska-Waast S, Kéhler-Forsberg O, Brix SW, et al.
Cerebrospinal fluid markers of inflammation and
infections in schizophrenia and affective disorders: a
systematic review and meta-analysis. Mol Psychiatry.
2019;24(6):869-887.

10. Nasrallah HA. Lab tests for psychiatric disorders:
few clinicians are aware of them. Current Psychiatry.
2013;12(2):5-7.

11. Porter L, Shoushtarizadeh A, Jelinek GA, et al.
Metabolomic biomarkers of multiple sclerosis: a
systematic review. Front Mol Biosci. 2020;7:574133.
doi: 10.3389/fmolb.2020.574133

The adoption of CSF
assessment in psychiatry
will solidify its status as a
clinical neuroscience, like
its sister, neurology

Current Psychiatry
Vol. 20, No. 8



