SERIES STUDY OF BIPOLAR DISORDER
Specific Aims

1. We will investigate whether adding on memantine to valproate treatment have synergistic effect and show higher efficacy than each of them in improving symptomatology, anti-inflammatory factors, plasma BDNF, and lipid profile in BP-II patients. The result will help in optimizing the treatment of neuroprotective agents.
2. We will search biological correlates of adding on memantine to valproate treatment response. We predict that patients with altered expressions of inflammatory and neurodegeneration-related genes (e.g. BDNF, TNF-α, …), lower plasma levels of BDNF, lower cytokine levels, more severe baseline depressive symptoms and lipid proflies may be more likely to benefit from such neuroprotective agents.
3. We will compare plasma BDNF, other cytokines, and parameters of lipid profiles before- and after-treatment, and determine whether the genetic variants may be related with the changes of clinical manifestation under memantine add-on treatment of valproate. The results will aid in establishing biological markers for monitoring the course of BP-II and its treatment response.
In summary, we expect that these results will greatly advance the recognition, understanding and clinical application of the neurodegeneration theory of BP-II.
Background and Rationale

I. Clinical Significance of recognition and treatment for BP-II

Bipolar II disorder (BP-II), defined as recurrent episodes of depression and hypomania, is frequently misdiagnosed in clinical settings (Akiskal & Pinto, 1999; Angst et al., 2003; Benazzi, 2001; Benazzi & Akiskal, 2003). Although BP-II has been perceived as a common disorder with a prevalence of approximately 3–11% (Akiskal 1995; Akiskal &Pinto 1999; Angst et al. 2003), 10-15% may eventually die as a result of suicide. Long-term follow-ups show that patients with BP-II have a more chronic course, more mood episodes, more major and minor depressive episodes, and shorter inter-episodes, which last longer than those of patients with BP-I (Judd et al., 2003; Pallanti et al., 1999; Vieta et al., 1997). Psychosocial impairments also significantly increase with each increment in the severity of the symptoms of depression (Judd et al., 2005).
II. Pathogenesis: bipolar disorder as a neurodegenerative disease 

Neurodegeneration is increasingly recognized as one of the pathogenesis of bipolar disorder (Bauer et al., 2003) supported imaging studies suggesting that ongoing neuronal atrophy accompanies bipolar disorder (Beyer & Krishnan, 2002; Drevets et al., 1997; Stoll et al., 2000). Brain cell dysfunction and possible neuron loss has been proposed to be involved in the pathogenesis of bipolar disorder (Drevets 2000; Peng et al., 2005). Bipolar disorder may be associated with induction of a lot of endotoxins and exotoxins and decrease of neurotrophic factors, which will overactivate microglial cell and inhibit astroglia cell. Those effects may induce pre-inflammatory factors such as TNF-α, C-reactive protein, interleukins, etc. and decrease BDNF etc. which will cause neuron damage or necrosis. The vicious cycle will lead to progressive worsening of the disease.
III. Treatment for BP-II: Beyond mood stabilizer or antipsychotics

While the pharmacological guidelines for treatment are well established (American Psychiatric Association 2000; Kowatch et al. 2005; Suppes et al. 2005; Yatham et al. 2005), treatment for bipolar disorder remains less than ideal. Most individuals still have breakthrough episodes or significant residual symptoms while on medication (Bauer et al. 2002). In addition, functional deficits often remain even when patients are in remission (Bauer et al. 2002). Moreover, most BP-II depression patients are newly diagnosed who have not taken any mood stabilizer or antipsychotics in the past. Because many patients with bipolar disorder remain symptomatic even when fully adherent to their medication regimens, greater understanding of the pathogenesis of this illness and novel treatment modality other than current regimen of mood stabilizers and antipsychotics is needed. The major medication therapy of bipolar disorders is mood stabilizers, However, the pharmacology mechanisms are not clear as yet.
Mood Stabilizers and Pathogenesis of Bipolar Disorders
Recent study reported that the common neuroprotective effects of mood stabilizers suggest the role of brain cell dysfunction in bipolar disorder and the dysfunction may eventually develop to neuron loss. Volumetric neuroimaging, now increasingly assessing potential involvement of different brain structures in mood regulation, could be applied to test neuroanatomical models of mood disorders (Strakowski et al. 2000). Otherwise, imaging studies suggested that ongoing neuronal atrophy accompanies bipolar disorder For instance, PET images of the cerebral blood flow and the rate of glucose metabolism regarding as brain activity detected the reduced activity in subgenual prefrontal cortex during bipolar depression (Drevets et al. 1997). This decrement in activity was, in part, at least explained by a corresponding reduction of cortical volume, as same as magnetic resonance imaging demonstration of the mean grey matter volume. In bipolar disorder, abnormalities of the third ventricle, frontal lobe, cerebellum, and possibly the temporal lobe are also noted (Stoll et al. 2000; Strakowski et al. 2000; Beyer & Krishnan 2002).

IV. Novel treatment model: Memantine as Neuroprotective agents

Memantine and neuroprotective effect

Memantine used to be recognized as a noncompetitive N-methyl-D-aspartate receptor antagonist. It was found to have neuroprotective effect in several neurodegenerative diseases in the recent few years. We found that memantine could inhibit brain inflammatory response through its action on neuroglial cells and provide neurotrophic effect. Mechanistic studies revealed that the high potency of small dosage of memantine is due to its dual actions: an anti-inflammatory effect by reducing the activity of microglia and an increase in the release of neurotrophic factors, such as BDNF, GDNF by astroglia, (Wu et al. 2009) (For Hung-Ming Wu, Jau-Shyong Hong, Ru-Band Lu*. US Patent 2009-0118376 A1. May 07, 2009). Our research team also found that even 1/100 dosage of memantine (0.2mg/kg) may be effective in opioid addictive behavior in rat by conditioned place preference (CPP) (filing the patent; Chen et al. 2011). We propose that drugs with neuroprotective effect and neurotrophic effect may treat neurodegenerative diseases including BP-II for memantine, with neuroprotective and neurotrophic effects, may not only inhibit overactivity of microglial cell, but also repair the damaged neurons and neurogenesis through activation of astroglial cell and release of neurotrophic factors. 

Methodology

This 3-year proposed project will compare the efficacy of add-on memantine and placebo for BP-II depression treatment in a randomized, double-blind, placebo-controlled trial and will explore biological markers for predicting treatment response.

A total of two hundred forty to three hundred twenty BP-II patients will be recruited, from the Department of Psychiatry at National Cheng Kung University Hospital and Tri-Service General Hospital, into this 12-week double-blind, placebo-controlled trial. The research protocol will soon be approved by the institutional review board. After a description of the study to the patients, written informed consent will be obtained.

Subjects and procedures

Patients will be evaluated by research psychiatrists after a thorough medical and neurological workup. The Chinese Version of Modified Schedule of Affective Disorder and Schizophrenia-Life Time (SADS-L) (Endicott and Spitzer 1978) will be conducted for confirmation of the diagnosis. Although DSM-IV-TR (American Psychiatric Association 2000) criteria require a minimum duration of 4 days of hypomania, current epidemiologic data suggest that a 2-day duration is more prevalent in community samples (Akiskal et al. 1977, 1979; Angst et al. 2003; Judd et al. 2003); therefore, we used the 2-day minimum for hypomania in the diagnosis of BP-II. Eligible patients, aged 18-55, need to have a DSM-IV-TR (American Psychiatric Association 2000) diagnosis of BP-II. HDRS and YMRS will be used to evaluate severity of mood symptoms. Only Patients with a total of HDRS score at least 18 or YMRS score at least 14 at screen will be recruited. Patients with major, minor mental illnesses other than BP-II will be excluded. Patients who had taken memantine within 1 week before the first dose of the double-blind medication will be excluded as well.
Study procedure: Eligible patients will be randomly assigned into four treatment groups (n = 60-80 for each group) in a double-blind manner and all groups will match in demographic characteristics, symptom severity, while they receive open-label VPA treatment (500 mg and 1000 mg daily [50-100 (g/ml in plasma]) and add-on: 1) memantine (5mg/day), 2) placebo respectively for twelve weeks. Patients will be randomized to receive placebo or any of active treatments in a 1:1 ratio. During the study, only limited use of benzodiazepines (up to 8-mg/day lorazepam), prozac (up to 20mg/day) and risperidone (up to 1-4mg/day) is allowed as concomitant medication for insomnia, agitation or irritable. In case of side-effect intolerance or clinical worsening, the patients will be withdrawn earlier.
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Measures of symptomatology

Efficacy will be assessed by the YMRS (Young et al. 1978) and HDRS (Hamilton 1960, 1967). Clinical ratings will be performed by research psychiatrists who are trained and experienced in the rating scales. All assessments will be blind to treatment assignment and completed at baseline and the starting day of memantine (1 week after baseline; day 0 of week 1) followed by measurements of treatment responses on day 7 of weeks 1, 2, 4, 8, and 12.Routine laboratory tests, including CBC and biochemistry will be checked at baseline and the end of week 4, 8, and 12.
Laboratory assessments

We will measure plasma levels of BDNF, cytokines when treatment response is mearusred. Other parameters of lipid profile will be checked when routine laboratory tests are done.

Group therapy
Twelve sessions of group psychotherapy with cognitive techniques will be performed for patients assigned to the VPA+memantine with psychotherapy and the VAP+placebo with psychotherapy groups.
Statistical analysis

1. One variable analysis: Explore each subset of demographic characteristics.

2. Two variable analyses: Using Chi-Square, one-way ANOVA, Pearson’s Correlation Coefficient.

3. Multi-variate analyses: Applying multiple regression and logistic regression, analyze each variable (including demographics, symptom severity, plasma BDNF, cytokines, change of lipid profiles and response to medication treatment) in prediction of prognosis in patients with BP-II. 

4. The effect size conventions in power analysis will be determined according to Buchner et al. (1996) as follows: small effect size = 0.10, medium effect size = 0.30, large effect size = 0.50 for the test; and small effect size = 0.02, medium effect size = 0.15, large effect size = 0.35 for the multiple regression model (alpha = 0.05).

Expected Results

1. We expect that combine therapy of add-on memantine to VPA will exert better efficacy than add-on placebo to VPA in improving symptoms, lipid profile, plasma BDNF and cytokine levels in patients with BP-II.

2. We expect that alterations of plasma BDNF and cytokines may be related with the changes of clinical manifestation under add-on memantine to VPA treatment and serve as a biomarker for BP-II. By clarifying the cytokine and BDNF profiles of BP, we may more fully understand the pathogenesis of BP. 

3. Ameliorate the paucity of studies of the treatment of BP-II beyond antispsychotics and mood stabilizer. 

4. BP-II is commonly under-recognized and misdiagnosed leading to inappropriate treatment or missed opportunities of treatment which likely to play a part in the increased risk for suicide, mania, and chronic psychosocial suffering in BP-II patients.
In summary, we expect that these results will greatly advance the recognition, understanding, and clinical application of the neurodegeneration theory of BP-II.

Study flow

In this 3-year proposal we will enroll 240-360 BP-II patients. Therefore, 80-110 patients will be recruited per year during the first two and half years (30 months). Since this is a 12-week study, the last subject will complete the trial on month 3 of the third year. Laboratory procedures will be performed all over the 3-year study period and completed within the last 3 months. Data analysis and report (and manuscript) preparation will be completed within the last 2 months.
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