
57 invites sent

24 patients responded

19 patients interested

12 patients consented

11 patients completed

5 patients not interested

(2) transportation problems
(2) scheduling conflicts
(1) no reason given 

(1) transportation problems
(4) scheduling conflicts
(2) no reason given 

7 patients not consented

1 patients not completed

(1) Claustrophobia upon 
entering MRI, first scan

Participant flow



n = 11

Pre-Ketone Ester
31P-MRS brain scan
Blood βHB/glucose 

Post-Ketone Ester
31P-MRS brain scan
Blood βHB/glucose 

1 hour

Phantom

Absolute Quantification 

Metabolites
(mol/L)

Pre-Ketone Ester
(T = 0)

Post-Ketone Ester
(T = 1 hour)

PME 4.497 x 10-4 2.182 x 10-4

Pi 2.777 x 10-4 1.600 x 10-4

GPE 3.771x 10-4 2.041 x 10-4

GPC 2.319 x 10-4 1.126 x 10-4

PCr 2.902 x 10-4 1.591 x 10-4

γATP 2.388 x 10-4 1.590 x 10-4

αATP 1.994 x 10-4 1.239 x 10-4

βATP 9.107 x 10-5 4.487 x 10-5

NADH 5.350 x 10-6 2.375 x 10-5

pH 7.254 7.237

Study flow diagram



Age (years) 62.2 ± 1.5 Male / Female 6 / 5

Height (meters) 1.70 ± 0.02 Disease duration (years) 4.9 ±1.0

Weight (kg) 72.4 ± 3.3 Hoehn and Yahr 1 - 2 

BMI (kg/m2) 25.1 ± 1.1 Levodopa equivalent dose 520 ± 93

Baseline characteristics



βATP NAD(H)

MEAN DIFF 
(µmol/L)

P-Value MEAN DIFF 
(µmol/L)

P-Value

Temporoparietal Cortex (R) 9.78 0.05 0.43 0.97

Temporoparietal Cortex (L) 0.94 0.91 4.97 0.61

Substantia Nigra (R) 1.75 0.74 -8.89 0.05

Substantia Nigra (L) 4.51 0.49 -7.27 0.17

Thalamus (R) 0.48 0.94 -9.28 0.13

Thalamus (L) 2.30 0.67 -4.62 0.43

Lentiform Nuclei (R) -0.85 0.88 -20.1 0.04

Lentiform Nuclei (L) 0.16 0.98 -6.22 0.56

Caudate (R) -1.72 0.79 -4.10 0.42

Caudate (L) -1.93 0.72 -4.98 0.23

Occiptal Cortex 1.55 0.80 4.00 0.64

Cingulate Cortex -0.40 0.95 4.03 0.18

Prefrontal Cortex (R) 1.67 0.60 9.00 0.03

Prefrontal Cortex (L) 1.91 0.59 -2.35 0.7

Bonferroni corrected p-value = 0.004

Outcome measures, primary



Key

Individual 
participant

Mean

Data sample, Substantia Nigra (R) Delta bATP and NAD(H), individual data with mean +/- SD









Abs quant, raw data



Date SAE info Severity (1-3) Related Patient exempt Reported to 
RUSAE

claustrophobia 1 No Yes No

Adverse events
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