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6-minute walk test as a measure of disease progression and
fatigability in a cohort of individuals with RYR1-related myopathies.
Witherspoon JW , Vasavada RP , Waite MR , Shelton M , Chrismer IC , Wakim PG , Jain MS , Bönnemann
CG , Meilleur KG .

Abstract
RYR1-related Myopathies (RYR1-RM) comprise a group of rare neuromuscular

diseases (NMDs) occurring in approximately 1/90000 people in the US pediatric population. RYR1-
RM result from pathogenic mutations in the ryanodine receptor isoform-1 (RYR1) gene where
consequent RyR1 protein calcium dysregulation leads to impaired excitation-contraction coupling,
oxidative and nitrosative stress, and mitochondrial depletion. These physiological deficits
perpetuate RyR1 dysfunction causing further muscle injury, muscle weakness, and muscle fatigue.
Muscle weakness and fatigue are two primary complaints in patients with RYR1-RM and are major
symptoms that limit the ability of individuals to perform activities of daily living. The six-minute walk
test (6MWT) is an endurance test with high reliability and validity used to measure walking capacity,
disease progression, and more recently, fatigability in NMDs with limited results in RYR1-RM.
Therefore, the purpose of our study is to objectively assess disease progression and fatigability in
RYR1-RM affected individuals using the 6MWT. We hypothesized that 6MWT distance and
fatigability would not change significantly between 0 and 6-month visits in RYR1-RM patients, given
the clinically reported stable or slowly progressive nature of the disease. We also hypothesized
participants would show fatigability during the 6MWT, given muscle weakness and fatigue are the
two primary complaints of affected individuals.

As expected, paired t-test analyses revealed no significant difference between total
distance traveled (p = .608) or percent change in speed (p = .141) at 0-months compared with the
6-month visit. Fatigability was observed given the decline in speed between the first and last minute
of the 6MWT at the 6-month time point (p ≤ .0005,). Although this decline was not significant at
baseline, a significant decline in speed from the 1st minute did occur at minutes 2, 3, and 4 during
the baseline visit.

Format: Abstract

1 2 2 3 3 4 2

5 3

Author information

PubMed

https://www.ncbi.nlm.nih.gov/pubmed/29970108#
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witherspoon%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vasavada%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Waite%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shelton%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chrismer%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wakim%20PG%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jain%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6nnemann%20CG%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meilleur%20KG%5BAuthor%5D&cauthor=true&cauthor_uid=29970108
https://www.ncbi.nlm.nih.gov/pubmed/29970108#
https://www.ncbi.nlm.nih.gov/pubmed/29970108#


7/5/18, 3)30 PM6-minute walk test as a measure of disease progression and fatigabili…a cohort of individuals with RYR1-related myopathies. - PubMed - NCBI

Page 2 of 2https://www.ncbi.nlm.nih.gov/pubmed/29970108

CONCLUSION:

TRIAL REGISTRATION:

KEYWORDS:

In this RYR1-RM cohort, the 6MWT showed disease stability over a 6-month
period but revealed fatigability during the test. Given these results, the 6MWT may be a promising
endpoint for evaluating fatigability and therapeutic efficacy in the 6-month treatment phase of our
current n-acetylcysteine trial in this population. Improvement post intervention could be attributed to
the intervention rather than variability in disease progression.
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