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Depression involves a wide range of symptoms affecting
mood, cognition, and motor function domains.' Since de-
pression can be a cause for disability associated with mental
health, treating it is regarded as a main source of medical ex-
penditure.” About 30% of all depressed patients cannot
achieve remission despite being fully treated with two or
more antidepressants.” Moreover, the great unmet need in
the realm of psychopharmacological treatment for depres-
sion has been identified by the Sequenced Treatment Alter-
natives to Relieve Depression (STAR*D) study.* This special
issue aims to comprehensively review the contemporary re-
search approaches for 1) diagnostic issues,’ 2) pharmacoge-
netics,® 3) epigenetics,” and 4) potential neuroimaging bio-
markers® in depressive disorders.

The fourth edition (DSM-IV) to DSM-5, revision of the
Diagnostic and Statistical Manual of Mental Disorders places
greater emphasis on the dimensional versus the categorical
approach, in defining the symptoms criteria for major depres-
sive disorder (MDD). Thus, the dichotomization of mood dis-
orders into bipolar affective disorder and unipolar depressive
disorder, application of trans-diagnostic specifiers including
“with psychotic features,” “with mixed features;,” and “with anx-
ious features,” addition of “hopelessness” as the descriptor of a
depressive mood, and elimination of “bereavement exclusion”
are newly applied to define MDD in the DSM-5.° Furthermore,
because the operational criteria for MDD consist of nine symp-
toms in the DSM-5, the heterogeneity of the depressive syn-
drome can inevitably be invoked and criticized from the view-
point of Wittgenstein's “games” analogy.">' However, network
analysis of symptoms in MDD patients may provide new in-
sight regarding the definition of MDD." Additionally, the node
and edge statistics of MDD symptoms may be supported by
neurobiological underpinnings in future studies.

Gene variants coding for cytochromes that are involved in
antidepressant metabolism (CYP2D6 and CYP2C19), are
considered promising biomarkers based on considerable evi-
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dence from pharmacogenetic studies, although clinical ap-
plications are inconclusive in terms of cost-effectiveness.®
Despite the identification of these candidate genes, no con-
sistent genetic variants have been confirmed by the genome-
wide association studies (GWAS), and meta-analyses of
GWAS for antidepressant response." Studies utilizing whole
exome sequencing reported that the rs41271330 A allele in
bone morphogenetic protein (BMP5), was associated a with
a poorer outcome after a 12 week treatment with selective
serotoinin reuptake inhibitors (SSRI), in patients with major
depression.”” However, the comprehensive factors predicting
an antidepressant response have not been identified by
GWAS, since GWAS cannot provide a realistic model for the
polygenic nature of the antidepressant response.® The poly-
genic risk score (PRS), a method for estimating an individu-
al's propensity for a specific phenotype, has been proposed as
a realistic model for the polygenic nature of the antidepres-
sant response. Nevertheless, the studies using PRS have not
yet identified a reliable predictive factor for the antidepres-
sant response, mainly due to underpowered sample size."
Recently, machine learning has been suggested as a promis-
ing method for disentangling the complex and non-linear
interactions between the gene variants involved in the anti-
depressant response.®

An increasing number of genes and single nucleotide poly-
morphisms (SNPs) associated with depression have been
identified in GWAS and meta-analysis GWAS studies, and
epigenetic and environmental mechanisms have been pro-
posed as a substantial contributing factor in the pathogenesis
of depression. Thus, epigenetic factors are regarded as the
bridging factor between genetic and environmental mecha-
nisms."” The results, (which have been reproduced), demon-
strated that the gene-environment (GxE) interactions in de-
pression are linked to loci such as CRHRI, FKBP5, HTR2A,
and a serotonin transporter gene-linked polymorphic region
(5-HTTLPR), in the SLC6A4 (serotonin neurotransmitter
transporter) gene.'* However, in recent meta-analyses, the
overall effects of GXE interactions and 5-HTTLPR in the de-
velopment of depression were not confirmed.””* An associa-

Copyright © 2019 Korean Neuropsychiatric Association 633


http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2019.09.10&domain=pdf&date_stamp=2019-09-25

Issues in Depression

tion between depression and the epigenetic mechanism of
DNA methylation in the BDNF, NR3CI, OXTR, and SCL6A4
genes was proposed by recent studies.” Additionally, a long-
term adaptive role of histone acetylation with respect to stress
and the antidepressant response, has been suggested." Artifi-
cial intelligence and machine learning are also considered
promising methods to validate and replicate the results from
epigenetic and GxE interactions in the prediction of the anti-
depressant response and the diagnosis of depressive disorder.”

Neuroimaging studies (that have been replicated), demon-
strated that the fronto-limbic network is associated with a
promising neuroimaging biomarker of depression.’ In par-
ticular, magnetic resonance imaging (MRI) and magnetic
resonance spectroscopy (MRS) data revealed that the anteri-
or cingulate cortex (ACC), dorsolateral prefrontal cortex
(DLPFC), and orbitofrontal cortex (OFC), could be the con-
tributing regions related to the inhibition of emotional re-
sponse and memory, through cognitive control. Emotional
response and memory are also associated with the limbic
area, including the amygdala and hippocampus.® Thus, the
structure and function of the ACC, DLPFC, OFC, amygdala,
and hippocampus have been indicated as predictive factors
for an antidepressant response in patients with major depres-
sion. Also, a study utilizing magnetoencephalography (MEG)
reported that MDD symptoms were associated with en-
hanced bottom-up signals from the amygdala-ACC and
ACC-DLPFC, followed by the DLPFC’s inability to inhibit
the excitatory signals of the amygdala.*® Despite the method-
ological limitations of electroencephalography (EEG), the 6
density; 0 cordance, a rhythm asymmetry, § rhythm asym-
metry, and characteristic sleep EEG pattern have also been
proposed as biomarkers for MDD patients and for the pre-
diction of treatment response in MDD.? Moreover, positron
emission tomography (PET) studies showed that the ACC
and other prefrontal regions may be regarded as biomarkers
of major depression in validation of the neuroinflammatory
theory, treatment response to deep brain stimulation, antide-
pressants, psychotherapy, seasonal effects, and postpartum
effects.”

Although, in terms of pharmacogenetics, epigenetics, and
neuroimaging (the state of the art methods generally ap-
plied), the collective research on the definition of MDD and
prediction of treatment response in depressed patients is still
inconclusive and inconsistent. In particular, the heterogene-
ity of the depressive syndrome may contribute to the irrepro-
ducible outcomes from neurobiological studies regarding the
diagnosis of major depression and prediction of the antide-
pressant response. We speculate that network analysis results
supported by neurobiological underpinnings may enable the
establishment of promising biomarkers of the depressive
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syndrome in terms of “seeking a brain-based classification of
»21

mental illness’
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