Neurosci. Bull. August, 2019, 35(4):608-612
https://doi.org/10.1007/s12264-019-00389-2

/')

Check for
updates

WWW.neurosci.cn
www.springer.com/12264

INSIGHT

Perspective on Etiology and Treatment of Bipolar Disorders
in China: Clinical Implications and Future Directions

Zuowei Wang' - Chen Jun® - Keming Gao™* - Haichen Yang® + Yiru Fang>%’

Received: 6 September 2018/ Accepted: 16 February 2019/ Published online: 16 May 2019

© Shanghai Institutes for Biological Sciences, CAS 2019

Bipolar disorder (BD) is a chronic, recurrent, disabling
disease, even when given currently-available pharmaco-
logical and psychological treatments. Currently, the etiol-
ogy and pathogenesis of BD remain unclear. As a
consequence, patients with BD are frequently unrecog-
nized, misdiagnosed, and inappropriately treated, which
often yields a low treatment response and poor outcome. In
the last decade or so, researchers in the fields of neuro-
science and clinical psychiatry in China have worked
together to explore the clinical phenomenology, etiology
and pathogenesis of BD, and to investigate strategies for
the treatment and management of BD. These efforts have
not only moved researches in BD forward, but also have
changed the practice of treating BD in China.
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Etiology and Pathogenesis of BD

The available evidence supports the idea that the etiology
of BD is multifactorial, including genetic loading, gene-
gene, and gene-environment interactions [1]. The patho-
genesis has been hypothesized as dysfunctions of neurons
and circuitry, neurotransmitters, signal transmission, neu-
roendocrine regulation, immune pathways, and biological
rhythms (Fig. 1) [1]. Current effective pharmacological
treatments also support the multifactorial hypothesis of
BD. Lithium is the gold-standard treatment for BD, but
most of the medications approved for the treatment of BD
are antipsychotics. The neuronal basis and pharmacological
mechanisms of lithium and antipsychotics are quite differ-
ent, suggesting that multiple neurotransmitters and path-
ways are involved in the pathogenesis.

Neurotransmitter Dysfunction

The involvement of the monoaminergic system in BD has
been explored mostly with genetic association studies in
China and the findings are consistent with the results from
other researchers worldwide. A study team from Taiwan
region stratified their study participants according to
temperament (harm-avoidance vs no harm-avoidance),
gender (men vs women), bipolar subtype (BD-I vs BD-
II), and comorbidities (alcoholism vs no alcoholism or
anxiety disorder vs no anxiety disorder). The team found
that harm avoidance, BD-II, male gender, and comorbid
alcoholism or anxiety disorder were associated with
specific-genes. These genes included the serotonin trans-
porter-linked polymorphic region gene, the dopamine D2
receptor gene (DRD2), and the monoamine oxidase-A gene
[2-4].
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Fig. 1 Multifactorial model of etiology and pathogenesis for bipolar disorders.

Currently, there is increasing evidence supporting the
hypothesis that an imbalance between glutamic acid and y-
aminobutyric acid (GABA) affects the occurrence of BD.
The glutamate ionotropic receptor N-methyl D-aspartate
receptor subtype 2B gene has been reported to be
significantly associated with BD. Recently, Chung et al.
explored whether or not the glutamic acid dehydrogenase 1
(GAD1) gene, the rate-limiting enzyme for synthesizing
GABA, was associated with BD, and found a weak effect
of the GADI1 gene on the susceptibility to BD [5].

Neurodevelopment Hypothesis

The available data across different populations support the
proposal that both neurodevelopmental and neurodegener-
ative factors are involved in the etiology and pathogenesis
of BD [1]. Researchers in China have also explored the
possible role of these factors in BD, and found several risk
genes associated with BD. These genes are related to brain-
derived neurotrophic factor (BDNF) and its receptor
neurotrophic tyrosine kinase receptor type 2 (NTRK2),
and neuregulin 1, all of which are associated with
neurodevelopment.

The association between BDNF (especially the Val66-
Met variant) and the risk for BD is the most widely
replicated, but the overall results are still inconclusive. A

systematic meta-analysis showed that the Val66Met poly-
morphism was significantly associated with BD in Euro-
peans but not in Asians [6]. Wang et al. first found that
polymorphisms of BDNF and NTRK2 likely play essential
but different roles in the treatment response to mood
stabilizers for BD-I and BD-II patients [7, 8]. The
inconsistent results of the association between BDNF
pathways and the risk for BD might be due to multiple
gene-to-gene, and gene-to-environment interactions, and
differences among the populations studied and BD
subtypes.

Intracellular Signal Transmission Dysfunction

Dysfunction of the signal transmission pathways, i.e.
intracellular G-protein activity and Ca**-level abnormal-
ities, has attracted increased attention to the etiology and
pharmacology of BD. First, the regulator of G-protein
signaling-4 gene has been reported to be a potential
susceptibility gene in the Han Chinese population. Second,
the associations of BD susceptibility with genetic variants
encoding subunits of the Ca’" voltage-gated channels
CACNAIC and CACNB2, neurogranin encoding postsy-
naptic protein kinase substrate, cAMP responsive element
binding protein 1, and ankyrin 3 (a protein-coding gene)
have also been replicated in the Han Chinese population
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[9-11]. Glycogen synthase kinase 3 (GSK3) is a central
component of many signal transmission pathways and has
been identified as one of the major candidate targets for the
treatment of BD. One mechanism of action of lithium was
believed to be inhibiting GSK3f, indicating that GSK3f
may be as a new target for BD treatment.

Neuro-Immuno-Endocrine Network and Biological
Rhythms

Available evidences have supported that disturbance of the
neuro-immuno-endocrine networks was related to the
etiology and pathogenesis of BD. Findings of dysfunctions
of the hypothalamus-pituitary-adrenal and hypothalamus-
pituitary-thyroid axes in BD patients have been replicated
in the Han Chinese population. It is well known that the
change in 24-h cortisol levels is one of the important
indications of normal circadian thythms. Lai et al. were the
first to find a correlation between genes regulating the
circadian rhythms (NR1D1, RORA, and RORB) and the
susceptibility to BD in a Chinese population [12]. In
addition, the involvement of some inflammatory markers in
the pathophysiology and treatment of BD has also been
replicated in the Han Chinese population, but further
investigations are still needed for routine clinical practice.

Diagnostic Biomarkers for Identifying BD

Because of the heterogeneity of etiological mechanisms
and clinical phenomena, it is necessary to find specific
biomarkers for identifying BD subtypes and discriminating
them from major depressive disorder (MDD). From this
point of view, Li et al. followed up patients after the first
episode of depression for three years, and found that a
combination of the BDNF mRNA expression with its
plasma concentration at baseline was the best model for
predicting the occurrence of mania/hypomania during three
years [13]. They also investigated the role of mature BDNF
(mBDNF) and its precursor (proBDNF) in distinguishing
BD from MDD during an acute depressive episode. The
ratio of mBDNF to proBDNF (M/P) during a depressive
episode may be saved as a potential differential diagnostic
biomarker for patients with BD [14].

Researchers worldwide have also used neuroimaging
technology to identify BD subtypes and to study differ-
ences between MDD and BD patients. In China, Fung et al.
found that BD patients had significantly larger cortical
surface areas and subcortical regions than MDD patients.
Using these differences to discriminate BD from MDD had
a sensitivity of 62.5% and a specificity of 84.2% [15]. Yang
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et al. found significant increases in regional homogeneity
(ReHo) in the right medial superior frontal cortex, left
inferior parietal cortex, and middle/inferior temporal
cortex, and significant decreases in ReHo in the left
postcentral cortex and cerebellum in MDD patients with
hypomanic symptoms compared to those without hypo-
manic symptoms. The receiver operating characteristic
curve showed good sensitivity and specificity for distin-
guishing these two subgroups of patients with MDD [16].

Treatment and Management of BD

The evidence-based data on the treatment and management
of BD from China are scarce. Most of the data used in the
Chinese guidelines for BD were from developed countries
and the majority was supported by pharmaceutical com-
panies [17]. There is no systematic study assessing the
safety and tolerability of these medications in bipolar
patients in China, although a few studies have been carried
out in Chinese patients with acute mania or bipolar
depression. As a result, the off-label use of psychotropics
for the treatment of BD patients in China is the rule rather
than the exception. In addition, patients with BD are often
inappropriately treated in clinical practice. The National
Bipolar Mania Pathway Survey in mainland China found
that the rate of guideline-discordant treatments in patients
with acute mania was 11.1%, 50.2% for bipolar depression,
and 35.6% for remitted BD [18].

The first two double-blind, randomized, controlled
studies (DB-RCTs) of BD in China were designed to
assess the efficacy and tolerability of quetiapine and
olanzapine in Chinese patients with acute bipolar mania.
Since then, several studies have been published on the
acute treatment of mania, including atypical antipsychotic
monotherapy or adjunct therapy with a mood stabilizer.
There are fewer studies of bipolar depression than that of
mania. The first study of acute bipolar depression in China
was part of an international multiple-center study of
olanzapine vs placebo, although the majority of patients
were from China [19]. A DB-RCT of the efficacy and
safety of quetiapine extended-release (XR) monotherapy vs
placebo in the acute treatment of bipolar depression was
the first study of bipolar depression in Chinese patients
designed and conducted solely by Chinese researchers [20].
To date, there have been no high-quality DB-RCTs
investigating the efficacy and safety of any pharmacolog-
ical maintenance treatment in Chinese BD patients. Thus, it
is an urgent unmet need for Chinese researchers to explore
the polarity indexes of the drugs used for the maintenance
treatment of Chinese patients with BD.
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Conclusions and Future Perspectives

Due to the lack of specific markers for diagnosing of BD,
an early and accurate diagnosis will continue to be a
challenge for clinicians. Before objective diagnostic mea-
sures become available, clinical skills to uncover manic/
hypomanic symptoms are essential. These skills include
how to ask questions about mania/hypomania and how to
form a trustful relationship with patients who are com-
monly reluctant to share manic/hypomanic experiences
because they may fear to be labeled as “bipolar.” These
skills can be developed through systematic training in
different settings.

For Chinese bipolar researchers, more studies are
needed on the clinical presentations of manic/hypomanic
symptoms, comorbidity, and other clinical factors in both
patients with MDD and those with BD. These phenomeno-
logical data may not only help to differentiate BD from
MDD, but also to more accurately define the subtypes of
BD. The subtype data on BD and clinical differences
between MDD and BD are critical to finding
biomarker(s) for the diagnosis and treatment of BD,
regardless of the methodology and technology used.

For the treatment of BD in China, randomized efficacy
and effectiveness trials should be conducted to determine
the efficacy and safety of the medications commonly used
for BD to provide evidence-based data for Chinese
patients. Collaboration of researchers with pharmaceutical
companies, basic science researchers, and psychologists
should be carried out to develop new pharmacological and
psychological treatments for BD. One example of new drug
development is melatonin, which has been shown to have
an antidepressant-like effect on an animal model [21].
Similarly, neuropsychological assessment and treatment
research [22] and non-pharmacological treatments such as
psychotherapy also deserve further studies in Chinese
patients with BD. The successful completion of single-
center and multi-center studies in the treatment of BD
indicates that Chinese bipolar researchers can conduct
high-quality clinical trials on BD.

One obstacle to developing new treatments for BD is a
lack of animal models. Scientific advances have provided
researchers with tools such as genetics, genomics, pro-
teomics, and neuroimaging for directly understanding the
etiology, pathogenesis, clinical presentations, and treat-
ment responses in patients with BD. However, lack of
replications from studies using these advanced technolo-
gies has hindered their application in clinical practice.

Two important factors for the replication of a study are
homogeneity of the study sample and the study sample
size. Since BD, like other psychiatric disorders, is a
polygenetic and multifactorial disease, focusing on one or a

few single-nucleotide polymorphisms, genes, or proteins is
very unlikely to provide clinically-relevant information.
Therefore, like international researchers, Chinese research-
ers must form networks to use the same standardized
diagnostic tool(s) and procedures to collect biomaterials for
large genetic, genomic, and proteomic studies, and to
conduct large neuroimaging and traditional clinical trials.
Undoubtedly, Chinese researchers have made progress in
the diagnosis, treatment, etiology, and pathogenesis of BD.
We are still far from evidence-based and personalized
treatments for Chinese patients with BD. Implementation
of the above-proposed strategies will narrow the gap
between developed countries and China in the diagnosis
and treatment of BD.
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