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	About the Measure

	Domain
	Early Psychosis

	Measure
	Chemical Brain Imaging

	Definition
	A measure for the standardized administration of magnetic resonance spectroscopy (MRS) in research and clinical efforts.

	Purpose:
	This measure can be used to assess abnormalities in brain chemistry in early psychosis. Signals from multiple nuclei can be quantified; the most common is ¹H (proton), but others include 31P and 13C.



	About the Protocol

	Description of Protocol
	This protocol includes recommended technical and analytical procedures for the consistent collection of chemical brain imaging by application of commonly employed magnetic resonance spectroscopy (MRS) methods. These procedures include identification of key MRS acquisition parameters, critical elements of data preprocessing, and key interpretational issues. MRS typically involves a high degree of expertise, specialized hardware and software, and sophisticated data analysis tools. For this reason, it is less standardized than other MR modalities. Nonetheless, there are certain applications that have found widespread use and could make a significant contribution if collected in large numbers of early psychosis patients in a way that is standardized format across sites. In particular, measures of glutamate, GABA, GSH (glutathione), glycine, and other metabolites may provide valuable mechanistic insights. This protocol is intended to reflect the neuroimaging field’s consensus elements as they are primarily summarized in Ongur (2013) and as supplemented by additional references noted below. We focus on 1H MRS studies below.

	Protocol Text

	Summary of the 1H MRS Technical and Analytical Procedures
1. Single shot PRESS is not acceptable at 3T for quantifying Glu/Gln and other metabolites of interest due to poor data quality.
2. GABA/GSH must use a spectral editing approach (such as MEGAPRESS).
3. Brain GSH concentrations are lower than those for GABA, Gln, and several other metabolites. Therefore, GSH quantification at 3T is more challenging. This should be attempted only if there is a previous technical paper from the same site showing evidence of valid and reliable GSH measurement at 3T.
4. Glu/Gln/Gly can be collected using 2D-PRESS, SPECIAL, LASER/Semi-LASER, or other sequence where there is evidence of valid and reliable data collection.
5. Quantification carried out in standardized manner using LC Model, internal referencing to the water resonance only (internal referencing to Cr is widely used but there are reports of abnormalities in Cr in psychotic disorders).
6. Single voxel or chemical shift imaging (CSI) acceptable. If single voxel, use standard placement in anterior cingulate cortex. Voxel size no larger than 12 cc (if investigators cannot collect usable data in voxel this size, that suggests data quality is poor and better not to accept those data as usable).
7. The following data should be recorded as part of inclusion of MRS as a CDE:
a. Make and model of Scanner
b. Linewidths
c. SNR
d. Shimming values
e. Voxel composition (GM, WM, CSF)

	Participant
	Adolescents and adults, ages 12 and older

	Selection Rationale
	Magnetic resonance spectroscopy (MRS) provides unique and valuable information about brain chemistry in early psychosis. The Early Psychosis Working Group recommended obtaining this dataset wherever possible. However, MRS requires specialized expertise and equipment to obtain in reliable and reproducible fashion. Therefore, this measure is more appropriate for inclusion as Supplemental Information instead of in the Toolkit.

	Source
	Primary source:
Du, F., Cooper, A. J., Thida, T., Shinn, A. K., Cohen, B. M., & Öngür, D. (2013). Myelin and axon abnormalities in schizophrenia measured with magnetic resonance imaging techniques. Biological Psychiatry, 74(6), 451–457. doi:10.1016/j.biopsych.2013.03.003

Additional Sources:
De Graaf, R. A. (2007). In vivo NMR spectroscopy (2nd ed.). Chichester, United Kingdom: Wiley. doi:10.1002/9780470512968.fmatter 

Jensen, J. E., Licata, S. C., Öngür, D., Friedman, S. D., Prescot, A. P., Henry, M. E., & Renshaw, P. F. (2009). Quantification of J-resolved proton spectra in two-dimensions with LCModel using GAMMA-simulated basis sets at 4 Tesla. NMR in Biomedicine, 22(7), 762–769. doi:10.1002/nbm.1390

Maddock, R. J., & Buonocore, M. H. (2011). MR spectroscopic studies of the brain in psychiatric disorders. Current Topics in Behavioral Neurosciences, 11, 199–251. doi:10.1007/7854_2011_197

	Language of Source
	English

	Personnel and Training Required
	All sites collecting 1H MRS data must have a PhD-level magnetic resonance (MR) physicist on site for implementation, assistance with acquisition (not required to be present at every scan, but required for ongoing quality control [QC] and monitoring) and data analysis. The magnetic resonance spectroscopy (MRS) technician collecting data should be trained in the administration of MRS scans with respect to positioning and instructing the subject (e.g., not to move), running the scanner console, and assessing whether appropriate data were collected.

	Equipment Needs
	Proton magnetic resonance spectroscopy (MRS) requires a 3T or higher field-strength magnetic resonance (MR) scanner.

	Protocol Type
	Complex instrumentation-based assessment

	Requirements:
	
	Requirements Category
	Required (Yes/No):

	Major equipment
	Yes

	Specialized training 
	Yes

	Specialized requirements for biospecimen collection 
	No

	Average time of greater than 15 minutes in an unaffected individual
	Yes




	General References
	None

	Process and Review
	N/A – for External Review Panel
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