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Research Interests:

My research is clinical and focuses on the early recognition of cognitive impairment in older adults,
particularly identifying early features of Alzheimer’s disease (AD). Together with our collaborators at
the University of Minnesota’s Center for Magnetic Resonance Research, we have identified in vivo
neurochemical biomarkers in the brain sensitive to aging and AD. Our hope is that not only will these
studies lead to better early diagnosis AD, but that they will provide insights into the pathophysiology of
AD and potentially to treatment response.

An emerging research area of interest is the use of transcranial magnetic stimulation (TMS), and
specifically direct current stimulation (tDCS), a non-invasive, generally well-tolerated and inexpensive
form of TMS. We will investigate its use in treating cognition in mild cognitive impairment (MCI) that is
prodromal to AD, and also in treating the behavioral and psychological symptoms of dementia (BPSD) in
later stages of AD. If the treatment response is positive, we will attempt to add an assessment of
subjects’ magnetoencephalograghy (MEG) before and after treatment. Our former work with the Brain
Sciences Center at the Minneapolis VAMC reveals that MEG, and specifically the Synchronous Neural
Interaction Test based on MEG, is very sensitive to changes in AD. Improvement in AD symptoms
induced by TMS may be expected to alter the MEG pattern revealed by SNIT, potentially providing a
biomarker for this treatment.

My clinical and academic interests are in the diagnosis and management of Alzheimer’s disease and
related dementias. We are fortunate to have multiple physicians and other healthcare providers
specializing in dementia in the GRECC Clinical Program. We are deliberate in our approach to
assessment and diagnosis, including a rigorous consensus diagnosis process, and are proud to serve as a



principle site for several programs in teaching fellows, residents and students how to evaluate,
diagnose, share the diagnosis and guide the management of dementing illnesses.

Research Support:

Current Grant Support:

Title: Linking connectomics to biochemical trajectories of aging: How the human brain ages
differentially in key regions of the default mode network [DMN]

Source: NIH 1R01AG055591-01A1; Terpstra, Melissa, P.1.
Amount: $3.543 million, 9/15/2017 — 4/30/2022
Role: Co-Investigator; 1.56 calendar months effort (13%) years 1-5 and salary support

Description: This study is integrated into the larger Human Connectome Project on Aging (HCPA), a
multisite endeavor to discover how brain connections (the “connectome”) change from ages 35 — 89. By
using magnetic resonance spectroscopy (MRS) to measure human neurochemistry in vivo and focusing
on key default mode network (DMN) components—the posterior cingulate cortex and frontal cortex—
we will determine the relationship between functional connections and structural (neurochemical)
parameters across the age span and pilot the extent to which deviations from this healthy normative
age-course can be detected in AD.

Selected Past Grant Support:

Title: Treatment of Clinical Alzheimer’s-type Dementia (CATD) and Diagnosis of CATD and Mild
Cognitive Impairment (MClI)

Source: Agency for Healthcare Research & Quality (AHRQ); Fink, Howard, P.I.

Amount: $513,357;3/11/18-5/7/19

Role: Co-Investigator 10%

Description: This was a systematic review on interventions for treating CATD and for diagnosing CATD
and MCI. Dr. McCarten was responsible for reviewing selected studies, drafting sections and editing this
comprehensive review.

Title: Noninvasive Antioxidant Quantification in the Human Brain under Oxidative Stress

Source: NIH 4R01AG039396-05; Terpstra, Melissa, P.l.
Amount: $1.857 million, 9/1/2012 —8/31/2018
Role: Co-Investigator; 9% effort years 2-5 and salary support

Description: This study assessed in vivo the andioxidants ascorbate (Asc) and glutathione (GSH) using a
high field 7T MRI to optimize the magnetic resonance spectroscopy (MRS) signal and to develop
analogous methods on a clinical 3T scanner. Results may provide an early biomarker for AD.

Title: Probing the Intracellular Environment in Normal Aging Using Magnetic Resonance
Source: NIH R21; Marjanska, Malgorzata, Pl

Amount: $418,000; 10/1/2015 - 4/30/2018

Role: Co-Investigator; 8% effort with salary support



Description: This study assessed in vivo changes in 15 neurochemicals in young vs. healthy elderly adults
using high field 7T magnetic resonance spectroscopy (MRS) and targeting areas of the brain most and
least affected in Alzheimer’s disease. The aim is to create a profile that will define healthy brain aging.

Title: Interventions for Preventing Cognitive Decline and Alzheimer’s Disease — systematic review
phase

Source: Agency for Healthcare Research & Quality (AHRQ); Kane, Robert, P.I.

Amount: $1,000,000; 2/5/16-2/9/17

Role: Co-Investigator 10%

Description: This was a systematic review on interventions for preventing cognitive decline. Dr.
McCarten was responsible for sections of this comprehensive review.
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