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Clinical Scales for the Evaluation of Myopathy Patients

Hyung Jun Park, MD, Young-Chul Choi, MD

Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

With the rapid increase in the number of clinical trials in myopathy over the past decade, there is an increasing need for
clinical scales to reflect patient’s clinical status. This article outlines the process of identifying possible measures. Detailed
consideration has been given to key measures of muscle strength, function, and disability. As well as the usual assessment of
the validity and reliability of the measures, three key characteristics were identified as necessary to the assessment of clinical
scales used in health care: 1) the type of scale; 2) the clinical significance of the property being measured; and 3) the
mathematical properties of the data. Consideration of such aspects facilitates the choice of clinical scales and the

interpretation of data.
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Table 1. Measures suitable to assess myopathy patients in clinical
studies

Assessment of muscle strength
Manual muscle testing
Quantitative muscle testing
Clinician-reported outcome measures
Vignos’ classification
Brooke’ scale
Modified Gardner-Medwin-Walton scale
Muscular impairment rating scale
Hammersmith functional motor scale
Motor function measure scale
North star ambulatory assessment
North star assessment for dysferlinopathy
Adult myopathy assessment tool
Inclusion body myositis functional rating scale
Revised upper limb module
Performance of the upper limb module
Timed motor performance test
Time to stand from lying supine
Time to climb four standard stairs
Time to walk/run 10 m
Five times sit to stand test
6-minute walk test
Patient-reported outcome measures
Short-form 36 item health survey

Individualized neuromuscular quality of life questionnaire
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Appendix 1. Vignos’ classification

Grade Instruction
1 Walks and climbs stairs without assistance.
2 Walks and climbs stairs with aid of railing.
3 Walks and climbs stairs slowly with aid of railing (over 25 seconds for eight standard steps).
4 Walks unassisted and rises from chair but cannot climb stairs.
5 Walks unassisted but cannot rise from chair or climb stairs.
6 Walks only with assistance or walks independently with long leg braces.
7 Walks in long leg braces but requires assistance for balance.
8 Stands in long leg braces but unable to walk even with assistance.
9 Is in wheel chair. Elbow flexors more than antigravity.

—_
(=)

Is in wheel chair or bed. Elbow flexors less than antigravity.

Appendix 2. Modified Gardner-Medwin-Walton scale

Grade Text
0 HyperCkemia, all activities normal
1 Normal gait, unable to run freely, Myalgia

Difficulty walking on tiptoes, Waddling gait

Evident muscular weakness, Steppage and climbing stairs with banister
Difficulty to rise from the floor, Gowers’ sign

Incapacity to rise from the floor

Incapacity to climb stairs

Incapacity to rise from a chair

Unable to walk without assistance

O 0 N N B~ WN

Unable to eat, drink or sit without assistance

Adapted from Fanin et al."” with permission of John Wiley and Sons.
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Appendix 3. Revised version of the NSAA with items ordered according to the age when they can be performed

Activity 2 1 0
1 Stand Stand Stands upright, still and Stands still but with some degree of Cannot stand still or independently,
symmetrically, without compensation  compensation (e.g., on toes or with legs  needs support (even minimal)
(with heels flat and legs in neutral) for ~ abducted or with bottom stuck out) for
minimum count of 3 seconds minimum count of 3 seconds
2 Walk Walks with heel-toe or flat-footed gait Walk Persistent or habitual toe walker, Loss of independent ambulation -
pattern unable to heel-toe consistently may use KAFOs or walk short
distances with assistance
3 Stand up from chair Keeping arms folded. Starting position With help from thighs or push on chair or Unable
90° hips and knees, feet on prone turn
floor/supported on a box step.
6  Climb box step-right ~ Faces step—no support needed goes up Goes up sideways or needs support Unable
sideways or needs support unable
7  Climb box step-left Faces step—no support needed goes up Goes up sideways or needs support Unable
sideways or needs support unable
10 Gets to sitting Starts in supine—may use one hand to  Self assistance e.g.—pulls on legs or uses  Unable
assist head-on-hands or head flexed to floor
14 Jump Both feet at the same time, clear the One foot after the other (skip) Unable
ground simultaneously
17 Run Both feet off the ground (no double ‘Duchenne jog’ Unable
stance phase during running)
TOTAL 3 years (max score 16)
4 Stand on one leg-right Able to stand in a relaxed manner (no  Stands but either momentarily or needs a Unable
fixation) for count of 3 seconds lot of fixation e.g., by knees tightly
adducted or other trick
5 Stand on one leg-left ~ Able to stand in a relaxed manner (no  Stands but either momentarily or needs a Unable
fixation) for count of 3 seconds lot of fixation e.g., by knees tightly
adducted or other trick
8  Descend box-right Faces forward, climbs down Sideways, skips down or needs support ~ Unable
controlling weight bearing leg. No
support needed
9  Descend box-left Faces forward, climbs down Sideways, skips down or needs support ~ Unable
controlling weight bearing leg. No
support needed
13 Stands on heel Both feet at the same time, clearly Flexes hip and only raises forefoot Unable
standing on heels only (acceptable to
move a few steps to keep balance) for
count of 3 seconds
TOTAL 3.5 years (max score 26)
11 Rise from floor From supine—no evidence of Gowers’ Gowers’ evident (a) NEEDS to use external support
maneuver object e.g., chair OR (b) Unable
12 Lift head In supine, head must be lifted in Head is lifted but through side flexion or
mid-line with no neck flexion
Chin moves towards chest
15 Hop-Right Clears forefoot and heel off floor Able to bend knee AND raise heel, no Unable
floor clearance
16 Hop-Left Clears forefoot and heel off floor Able to bend knee AND raise heel, no Unable

floor clearance

TOTAL 4 years and above (max score 34)

Adapted from Mercuri et al.”* This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
KAFO; knee ankle foot orthosis.
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Appendix 4. Adult myopathy assessment tool

No. Item instruction Description

1 Head elevation endurance Raise your head off of the table.

2 Supine to prone Roll onto your stomach without stopping and place your arms at your side.

3 Modified push-up Perform a push-up, ending with your elbows as straight as possible; your knees will touch the table during the
movement.

4 Repeated modified push-up  Perform as many pushups as you can, ending with arms straight, in 2 minutes; your upper chest should touch the
table with each repetition.

5 Sit-up Perform a sit-up.

6 Supine to sit Move to a sitting position at the edge of the table as quickly as you can.

7  Armraise Raise both hands as high as you can above your head with the elbows straight.
8  Arm raise endurance Raise both hands forward (shoulder flexion) to ‘eye level’ with elbows straight.
9  Sitto stand Stand up with as little arm support as possible.

10 Hip flexion endurance Raise and hold your knee in the air on your dominant side.

11 Knee extension endurance Hold your knee as straight as possible on your dominant side.
12 Repeated heel rise While standing on your dominant leg only, raise your heel off of the ground.

13 Step-up Place your dominant leg onto the 7-inch step, step forward with as little arm support as possible, and bring the
opposite foot onto the step.

125

Adapted from Harris-Love et al.” with permission of John Wiley and Sons.
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Appendix 5. Inclusion body myositis functional rating scale (IBMFRS)
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1 Swallowing 5
4 Normal
3 Early eating problems-occasional choking
2 Dietary consistency changes
1 Frequent choking
0 Needs tube feeding
3 Early eating problems- occasional choking
2 Dietary consistency changes
1 Frequent choking
0 Needs tube feeding

2 Handwriting (with dominant hand priorto 6
IBM onset)
4 Normal
3 Slow or sloppy; all words are legible
2 Not all words are legible
1 Able to grip pen but unable to write
0 Unable to grip pen

3 Cutting food and handling utensils 7

4 Normal

3 Somewhat slow and clumsy, but no help
needed

2 Can cut most foods although clumsy and
slow; some help needed

1 Food must be cut by someone, but can still
feed slowly

0 Needs to be fed

4 Fine motor tasks (opening doors, using keys &

and picking up small objects)

4 Independent

3 Slow or clumsy in completing task

2 Independent but requires modified
techniques or assistive devices

1 Frequently requires assistance from
caregiver

0 Unable

Dressing

4 Normal

3 Independent but with increased effort or
decreased efficiency

2 Independent but requires assistive devices
or modified techniques (Velcro, snaps,
shirts, shirts without buttons, etc.)

1 Requires assistance from caregiver for
some clothing items

0 Total dependence decreased efficiency.

2 Independent but requires assistive devices
or modified techniques (Velcro, snaps,
shirts, shirts without buttons, etc.)

1 Requires assistance from caregiver for
some clothing items

0 Total dependence

Hygiene (bathing and toileting)

4 Normal

3 Independent but with increased effort or
decreased activity

2 Independent but requires use of assistive
devices (shower chair, raised toilet seat,
etc.)

1 Requires occasional assistance from
caregiver

0 Completely dependent

Tuming in bed and adjusting covers

4 Normal

3 Somewhat slow and clumsy, but no help
needed

2 Can turn alone or adjust sheets, but with
great difficulty

1 Can initiate, but not turn or adjust sheets
alone

0 Unable or requires total assistance

Sit to stand

4 Independent (without use of arms)

3 Performs with substitute motions (leaning
forward, rocking) but without use of arms

2 Requires use of arms

1 Requires assistance from a device or
person

0 Unable to stand

9 Walking
4 Normal
3 Slow or mild unsteadiness
2 Intermittent use of an assistive device
(ankle foot orthosis, cane walker)
1 Dependent on assistive device
0 Wheelchair dependent

10 Climbing Stairs

4 Normal

3 Slow with hesitation or increased effort;
uses hand rail intermittently

2 Dependent on hand rail

1 Dependent on hand rail and additional
support (cane or person)

0 Cannot climb stairs

Adapted from Jackson et al.*®

IBM; inclusion body myositis.
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