TREATMENT RESPONSE OF QUETIAPINE IN BIPOLAR MANIA USING 1H-MRS
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Purpose

Bipolar disorder (BD) is a common, severe psychiatric condition that causes significant morbidity and mortality and affects 1-3% of the general population. Several studies have reported that BD is associated with structural and functional abnormalities within the anterior limbic brain networks, and in particular, within portions of the prefrontal cortex. Increased activity in the ventrolateral prefrontal cortex (VLPFC) and anterior cingulate (ACC) may be linked to their role modulating activity in medial temporal structures involved in emotional expression. The loss of this modulatory action during manic episodes may be associated with increased medial temporal and subcortical activity, and through feedback mechanisms, with increased activity in glutamatergic afferents projecting to prefrontal regions. Magnetic resonance spectroscopy (MRS) findings in bipolar patients are consistent with this model, and include elevated concentrations of prefrontal glutamate. Glutamate, an excitotoxic neurotransmitter, may be responsible for evidence of episode-related neuropathy in the VLPFC, including morphologic changes and decreased concentrations of N-acetylacetate (NAA), a marker of neuronal integrity. Progressive prefrontal neuropathy may in turn lead to further disinhibition of brain regions involved in emotional regulation and behavioral manifestations including increased frequency and severity of mood episodes, as well as decrements in cognitive performance. Cross-sectional studies support this model; episode numbers correlate with VLPFC volume changes in rapid-cycling bipolar adolescents, and both fMRI and structural studies in adult bipolar patients suggest a similar pattern of episode-related neuropathic changes. It is not clear however, whether treatment of acute manic episodes reverses these neuropathic effects. In this study, we utilized 1H-MRS to measure the effects of quetiapine on NAA, a marker of neuronal integrity, in patients with bipolar mania.
Method

In this study we compared twenty-three manic bipolar patients (9 female, mean age: 31.8 ( 9.9 years) with six healthy controls (2 female, mean age: 32 ( 8.5 years). All subjects were medically stable. Bipolar patients had no other axis I psychiatric conditions and healthy controls were free of any axis I condition in themselves, or any first-degree relatives. The YMRS (Young Rating Mania Scale) was used to assess healthy subjects and the severity of mania in BD patients at the same day of MRS scan. Subjects with recent drug or alcohol use (within the previous 48 hours) or who tested positive on these assessments had MRS assessments re-scheduled. Multislice axial and sagittal scout images were initially acquired using a gradient echo pulse sequence for the positioning of the MRS voxel. The single-voxel spectra were acquired by PRESS (Point RESolved Spectroscopy) method with water suppression using 2000 ms of repetition time (TR), 23ms of echo time (TE), 64 average, 2500 Hz of spectral width, 8 cc of voxel size, and 2048 data points. Water suppression was achieved using VAPOR (VAriable Pulse power and Optimized Relaxation delays) methods. For the purpose of quantification of absolute concentration for brain metabolites, an additional water reference spectrum (without water suppression) was also acquired and used as an internal standard. This unsuppressed-water spectrum from the same region was acquired with the same acquisition parameters except for using 4 averages and lower receiver gain.  Spectra were acquired in the following regions including anterior cingulated cingulate (ACC), left-, and right VLPFC. Additional MRS scans were obtained at one and eight weeks. Healthy controls were scanned at baseline and eight weeks, as well.
Results
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BD patient’s NAA levels before treatment were lower than healthy NAA levels in the ACC (p=0.05).  After 8 weeks of treatment with quetiapine, patient’s NAA levels in the ACC region  showed no significant difference from  healthy subject’s NAA levels (P=0.35). In the left VLPFC, there were no significant differences in BD patients before and after treatment compared to HC subjects. In the right VLPFC, bipolar patients demonstrated significantly lower NAA levels than healthy controls at baseline (p=0.05) and eight weeks (p=0.07). NAA concentrations did not significantly change with treatment (8.76mM ( 1.76mM vs. 8.90mM ( 1.03mM). Additionally, in the right VLPFC, BD patients showed significant decreases in myo-inositiol (mI) levels after treatment (5.85mM ( 1.20mM vs. 7.58mM ( 2.04mM; P=0.05).

Conclusions

A reduction of NAA in patients’ ACC and right VLPFC regions suggests neuronal dysfunction in these two regions. A previously published MRS study reported drug-free BD patients had significantly lower NAA levels compared to quetiapine and valproate BD patients (Ref.1).  It also reported higher NAA levels were observed in the quetiapine and valproate BD group compared to the valproate-only BD group.  In our quetiapine-only study, the findings showed an increase of NAA in BD patients’ ACC after 8 weeks of quetiapine treatment but not in VLPFC regions, thus indicating quetiapine may have regional neuroprotective effects. The finding of decreased mI in patient’s RT VLPFC after 8 weeks treatment had never been reported before and need further studies to verify. 
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