European Journal of Neurology european journal
Oof neurol Ogy

| oRIGINAL ARTICLE CEIEED

Improvement in Patient-Reported Symptoms of
Generalised Myasthenia Gravis With Rozanolixizumab in
the Randomised Phase 3 MycarinG Study Using the MG
Symptoms PRO

Henry J. Kaminski! | Carlo Antozzi?® | Ali A. Habib®® | Robert M. Pascuzzi* | Sabrina Sacconi® | Kimiaki Utsugisawa® |
John Vissing” | Antoine Regnault® | Asha Hareendran® | Fiona Grimson® | Thais Tarancon!® | Vera Bril'' 2 | on behalf of the
MycarinG study investigators

!Department of Neurology & Rehabilitation Medicine, George Washington University, Washington, District of Columbia, USA | 2Neuroimmunology and
Muscle Pathology Unit, Multiple Sclerosis Center, Fondazione Istituto di Ricovero e Cura a Carattere Scientifico, Istituto Nazionale Neurologico Carlo Besta,
Milan, Italy | SMDA ALS & Neuromuscular Center, Department of Neurology, University of California Irvine, Orange, California, USA | “Neurology
Department, Indiana University School of Medicine, Indiana University Health, Indianapolis, Indiana, USA | SUniversité Cote d'Azur, Peripheral Nervous
System & Muscle Department, Pasteur 2 Hospital, Centre Hospitalier Universitaire de Nice, Nice, France | ®Department of Neurology, Hanamaki General
Hospital, Hanamaki, Japan | “Copenhagen Neuromuscular Center, Department of Neurology, Rigshospitalet, University of Copenhagen, Copenhagen,
Denmark | 8Modus Outcomes, Lyon, France | UCB, Slough, UK | °UCB, Madrid, Spain | 'Ellen and Martin Prosserman Centre for Neuromuscular
Diseases, Toronto General Hospital, University of Toronto, Toronto, Ontario, Canada

Correspondence: Henry J. Kaminski (hkaminski@mfa.gwu.edu)
Received: 3 January 2025 | Revised: 24 April 2025 | Accepted: 22 May 2025

Funding: This research and the MycarinG study were funded by UCB. Authors were not paid to participate in the publication and were given access to data
from the study. Medical writing support was provided by Alpa Parmar, PhD, CMPP, of Ogilvy Health, London, UK, and was funded by UCB, in accordance
with Good Publication Practice (GPP) guidelines (https://www.ismpp.org/gpp-2022).

Keywords: clinical trial | myasthenia gravis | patient-reported outcome measure | patient-reported outcomes | phase 3 | rozanolixizumab

ABSTRACT

Background: In the Phase 3 MycarinG study (NCT03971422), rozanolixizumab improved myasthenia gravis (MG)-specific out-
comes versus placebo in patients with generalised MG, including those measured by the five independent MG Symptoms patient-
reported outcome (PRO) scales: Muscle Weakness Fatigability (MWF), Physical Fatigue (PF) and Bulbar Muscle Weakness
(BMW) as secondary endpoints and Ocular Muscle Weakness and Respiratory Muscle Weakness (exploratory endpoints). This
research aimed to provide further insights into these improvements.

Methods: Post hoc analyses evaluated correlation (Pearson coefficient) between MG Symptoms PRO and subdomain scores of
MG Activities of Daily Living (MG-ADL) and Quantitative MG (QMG) at baseline. Proportions of responders reaching clinically
meaningful thresholds and analyses at the item level (observed mean change and Rasch modelling of predicted change from
baseline) are reported for MWF, PF, and BMW with rozanolixizumab versus placebo at Day 43.

Results: Correlation coefficients between MG Symptoms PRO and MG-ADL were strong (>0.7) for ocular and bulbar scores
and moderate (0.5 to <0.7) for other scores. Correlations with clinician-assessed QMG scores were generally weak (<0.5). For
MWE, PF, and BMW, greater proportions of responders were observed with rozanolixizumab 7 mg/kg (46.9%, 31.3% and 26.6%,
respectively) or 10mg/kg (56.5%, 48.4% and 32.3%) versus placebo (28.1%, 26.6% and 10.9%). Item-level analyses demonstrated
rozanolixizumab benefit at a symptom-specific level.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.

© 2025 The Author(s). European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.

European Journal of Neurology, 2025; 32:¢70231 1of 11
https://doi.org/10.1111/ene.70231


https://doi.org/10.1111/ene.70231
https://doi.org/10.1111/ene.70231
mailto:
https://orcid.org/0000-0001-9270-5224
https://orcid.org/0000-0003-3432-9747
https://orcid.org/0000-0002-5805-4883
mailto:hkaminski@mfa.gwu.edu
https://www.ismpp.org/gpp-2022
http://creativecommons.org/licenses/by-nc/4.0/

Discussion: MG Symptoms PRO scales correlate well with concepts in MG-ADL while assessing additional concepts, such as PF

and MWF. Results from the MG Symptoms PRO in MycarinG reflected improvements from baseline in patient-relevant symp-

toms, including fatigue, with rozanolixizumab.

1 | Introduction

Myasthenia gravis (MG) is an autoimmune disorder affecting
the neuromuscular junction, caused by autoantibodies that bind
to functional proteins at the postsynaptic membrane [1, 2]. The
disease is characterised clinically by muscle weakness and fa-
tigability, which fluctuate in frequency, severity, and location,
and may vary with continued activity and worsen towards the
end of the day [1, 3].

Fatigue has been identified by adults with generalised MG
(gMG) as an important symptom which negatively impacts qual-
ity of life [4-12]. The prevalence of fatigue has been reported
as 44%-82% in patients with gMG compared with 18%-40% in
control groups [5]. Muscle fatigability (also known as peripheral
fatigue) results from compromised neuromuscular transmission,
whereas physical or general fatigue is a lack of physical or cogni-
tive energy unrelated to muscle weakness that may have multi-
ple aetiologies [2, 5].

Established outcome measures in gMG include the MG Activities
of Daily Living (MG-ADL) and the Quantitative MG (QMG)
scales, which evaluate the severity of signs and symptoms of
muscle weakness [13-15]. The two measures were key primary
and secondary outcomes in all recent clinical trials in gMG.
The eight items comprising the MG-ADL scale include patient
assessment of ocular, bulbar, and respiratory muscle weakness
symptoms and limb weakness (Table S1) [14], with concordance
demonstrated between patient and physician assessment [16].
The QMG scale evaluates muscle weakness and fatigability in
ocular/facial, bulbar, respiratory, and gross motor/axial muscles
[15], based on clinician assessment of clinical signs and perfor-
mance of specific tasks requiring these muscles. Neither QMG
nor MG-ADL measure physical/general fatigue.

The new MG Symptoms patient-reported outcome (PRO) scales
were designed to assess patients’ experiences of gMG symptoms
that were most relevant to them and to complement existing mea-
sures used in gMG [7, 17, 18]. The MG Symptoms PRO comprises
five scales that can be used independently to evaluate patients’
experiences of symptoms over the past 7days, measuring sever-
ity of muscle weakness (ocular, bulbar and respiratory) and fre-
quency of physical fatigue and muscle weakness fatigability. The
MG Symptoms PRO was developed using qualitative and quan-
titative methods and best practices [19-21], and items (including
terminology) were determined to capture the granularity and
variability of symptoms of gMG [7]. The scales have demonstrated
strong psychometric properties [7, 18], and thresholds to guide the
interpretation of meaningful within-patient change (MWPC) in
the Muscle Weakness Fatigability, Physical Fatigue, and Bulbar
Muscle Weakness scales have been determined [18]. These three
scales were secondary endpoints in the Phase 3 MycarinG study
that investigated the efficacy and safety of rozanolixizumab, a
humanised immunoglobulin G (IgG) 4 monoclonal antibody

targeting the neonatal Fc receptor to reduce levels of pathogenic
IgG autoantibodies in patients with gMG [22].

Rozanolixizumab showed statistically significant and clinically
meaningful improvements from baseline compared with pla-
cebo in MG-ADL score, the primary efficacy endpoint, as well as
in secondary endpoints based on change from baseline in QMG
score and three MG Symptoms PRO scales [22]. There were
also improvements in scores on the Ocular Muscle Weakness
and Respiratory Muscle Weakness MG Symptoms PRO scales
(exploratory endpoints; Table S2). Both rozanolixizumab doses
were generally well tolerated.

The current post hoc analyses of MycarinG study data aimed to
(i) illustrate how the scores from the MG Symptoms PRO scales
complement existing measures to provide a comprehensive un-
derstanding of patients’ lived experiences of gMG symptoms,
and (ii) help interpret the meaningfulness of the effect of rozan-
olixizumab on symptoms from the patients’ perspective.

2 | Methods
2.1 | MycarinG Study Design

MycarinG (NCT03971422) was a randomised, double-blind,
placebo-controlled, parallel-group, multicentre Phase 3 study; full
details of the study design have been published previously [22]. In
brief, eligible patients were aged > 18 years with anti-acetylcholine
receptor (AChR) or anti-muscle-specific tyrosine kinase (MuSK)
antibody-positive (Ab+) gMG, Myasthenia Gravis Foundation of
America (MGFA) Disease Class II-IVa, MG-ADL score >3 (for
non-ocular symptoms) and QMG score >11, and had been con-
sidered for additional therapy such as intravenous immunoglob-
ulin or plasma exchange. Patients were randomly assigned 1:1:1
to receive once-weekly subcutaneous rozanolixizumab 7mg/kg,
rozanolixizumab 10mg/kg, or placebo for 6weeks. All patients
provided written informed consent. The study was conducted in
accordance with the Declaration of Helsinki. A national, regional,
or independent ethics committee or institutional review board (de-
pending on site) approved the protocol [22].

2.2 | Overview of Assessments and Scoring

The scores on all five MG Symptoms PRO scales range from 0
to 100, where a higher score indicates greater symptom severity.
Scores were obtained by summing the responses to the items
composing each scale and were only calculated when >70% of
items for that scale were completed.

Estimates for MWPC in MG Symptoms PRO scores (i.e., the
change in score that is perceived as meaningful from the patient
perspective) were previously obtained through the triangulation
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of anchor and distribution methods using blinded data from
MycarinG (at baseline and Day 29) [18]. A range of values was
proposed to account for expected variability in defining mean-
ingful change in PRO scores, which can depend on context of
use, patient population, and study sample. The reference val-
ues for meaningful change were —16.67 for Muscle Weakness
Fatigability (range: —13.89 to —27.78), —20.00 for Physical
Fatigue (range: —16.67 to —26.67) and —20.00 for Bulbar Muscle
Weakness (range: —16.67 to —26.67).

MG-ADL has a total score range of 0-24 while QMG has a total
score range of 0-39. For both tools, higher scores represent more
severe symptoms. In MycarinG, patients were asked about their
current situation when completing MG-ADL, while QMG in-
volved clinician assessment on the day of the visit. Items from
both scales were categorised by muscle group to provide ocular,
bulbar, respiratory, and limb impairment/gross motor subdo-
main scores (Table S1) [23, 24]. Subdomain scores for MG-ADL
and QMG at baseline were assessed post hoc.

In MycarinG, MG-ADL and QMG data were collected at screen-
ing and every 7days from Day 1 to Day 43. MG Symptoms PRO
data were collected using the same schedule with the exception
of no data collection on Days 22 and 36.

2.3 | Statistical Analysis

2.3.1 | Association Between MG Symptoms PRO Scale
Scores and MG-ADL and QMG Subdomain Scores

To illustrate how MG Symptoms PRO scale scores complement
existing measures, the relationship between each scale and the
related symptom subdomain scores of MG-ADL and QMG was
assessed using data from baseline, prior to treatment admin-
istration, in MycarinG. The correlation between each pair of
scores at baseline was estimated using the Pearson correlation
test; correlations were considered weak if the coefficient was 0.3
to <0.5, moderate if the coefficient was 0.5 to <0.7, and strong if
the coefficient was >0.7 [17, 25].

2.3.2 | Meaningfulness of Improvements in MG
Symptoms PRO With Rozanolixizumab Treatment

To interpret the meaningfulness of the treatment effect of rozan-
olixizumab on patients’ lived experiences, three approaches
were utilized. Firstly, the proportion of responders to treatment
on the MG Symptoms PRO scales that were secondary endpoints
in the MycarinG study were examined. The preliminary range of
values representing MWPC were used as responder thresholds
to interpret the meaningfulness of improvements from baseline
[18]. The proportion of responders across the treatment groups
was described for the reference value and the higher (most
stringent) threshold. Empirical cumulative distribution func-
tion (eCDF) plots were used to visualize the effect of treatment
across the study population to depict all magnitudes of changes,
separation between groups, and the proportion of patients at
each point across the scale score continuum who experience
change at or below that level. The Ocular Muscle Weakness and
Respiratory Muscle Weakness scales were not included in the

previous analyses to determine thresholds because they were
considered exploratory at that stage [18].

In addition, item-level analyses were conducted for each scale
using parametric statistics (mean change from baseline in each
item score at Day 43). Parametric statistics are typically not used
to analyze ordinal variables (e.g., single-item ordinal responses);
however, in conjunction with the Rasch model analysis de-
scribed below, they provide a more comprehensive picture of
patients’ experiences of specific symptoms captured by the MG
Symptoms PRO.

Finally, we explored how score changes translate into pa-
tient experience pre- and post-treatment for Muscle Weakness
Fatigability, Physical Fatigue, and Bulbar Muscle Weakness.
The pre- and post-treatment patient-relevant experiences corre-
sponding to the severity of symptoms were portrayed for each
treatment arm using the underlying psychometric structure of
the MG Symptoms PRO. The scales were developed using the
Rasch model, a probabilistic model that has been used previ-
ously to assess the psychometric properties of commonly used
scales in gMG, including MG-ADL and QMG [26-29]. This
model defines a probability relationship between the level of the
measured concept and the response to each item constituting
the scale. The score for each scale was translated into a proba-
bility of answering each response option for each item, creating
an invariant frame of reference. The mean scores of items in the
three scales in each treatment group were mapped to the frame
of reference previously established by applying the Rasch model
to MG Symptoms PRO data in the MycarinG study [18]. This
allowed determination of the most likely response to each item
at Day 1 (prior to treatment) and Day 43 (end of treatment), il-
lustrating the experience of those symptoms by a typical patient
pre- and post-treatment for each treatment group.

3 | Results
3.1 | MycarinG Study Population

A total of 200 patients were treated in the MycarinG study and
received either rozanolixizumab 7mg/kg (n=66), rozanolix-
izumab 10mg/kg (n=67) or placebo (n=67) [22]. Overall, 179
(90%) patients had anti-AChR Ab+ gMG, and 21 (11%) patients
had anti-MuSK Ab+ gMG. At baseline, mean (SD) MG-ADL
total score and QMG total score in the overall population were
8.3 (3.4) and 15.6 (3.6), respectively. Full baseline characteristics
are published elsewhere [22].

3.2 | Association Between MG Symptoms
PRO Scale Scores and MG-ADL and QMG
Subdomain Scores

Strong correlations were observed between MG Symptoms
PRO Ocular Muscle Weakness and Bulbar Muscle Weakness
scale scores and related MG-ADL subdomain scores at base-
line (Figure 1a). Correlation coefficients among MG Symptoms
PRO scales and MG-ADL subdomain scores were lower among
concepts that are not explicitly captured by MG-ADL, such as
physical fatigue and muscle weakness fatigability. Moderate
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FIGURE1 |

Correlations between MG Symptoms PRO scales and subdomains of (a) MG-ADL and (b) QMG. MG Symptoms PRO data at baseline

were recorded for all treated patients. MG, myasthenia gravis; MG-ADL, Myasthenia Gravis Activities of Daily Living; PRO, patient-reported out-

come; QMG, Quantitative Myasthenia Gravis.

correlations were observed between the Physical Fatigue scale
and the MG-ADL limb/gross motor subdomain scores and be-
tween the Muscle Weakness Fatigability scale and MG-ADL
bulbar and limb/gross motor subdomain scores. A moderate cor-
relation was also observed for respiratory symptoms, measured
by three items in the Respiratory Muscle Weakness scale and a
single item in MG-ADL.

Correlation coefficients between the MG Symptoms PRO scale
scores and the QMG subdomain scores were generally weak;
however, a moderate correlation was observed between the
Bulbar Muscle Weakness scale and the QMG bulbar subdo-
main score (Figure 1b). Scatter plots of patients’ scores on the
MG Symptoms PRO versus QMG showed substantial variabil-
ity, particularly for the scores with low correlation coefficients,
reflecting high variability in how disease severity was scored
across the scales (data not shown).

3.3 | Meaningful Improvements in MG Symptoms
PRO With Rozanolixizumab Treatment

3.3.1 | Responder Analysis at Day 43

eCDF curves for change from baseline were generated for the
three MG Symptoms PRO scales that were secondary end-
points in MycarinG (Muscle Weakness Fatigability, Physical
Fatigue and Bulbar Muscle Weakness; Figure S1), and the
proportions of patients achieving a meaningful improvement
at Day 43 were derived using the reference values as well as
the higher threshold of the range (Figure 2). Across the three
scales, higher proportions of patients treated with rozano-
lixizumab reached both the reference value and the higher
threshold compared with placebo, with higher proportions
in the rozanolixizumab 10 mg/kg group versus the 7mg/kg
group. Of the rozanolixizumab-treated patients, 69%-73% of
responders in the three scales were also responders in MG-
ADL (>2-point improvement) and QMG (> 3-point improve-
ment). Conversely, 70%, 57%, and 48% of MG-ADL responders

were responders in the Muscle Weakness Fatigability, Physical
Fatigue, and Bulbar Muscle Weakness scale, respectively, with
similar proportions for QMG responders (71%, 64% and 44%,
respectively).

3.3.2 | Item-Level Analysis of Change From Baseline at
Day 43 in MG Symptoms PRO Scale Scores

For Muscle Weakness Fatigability, Physical Fatigue, and Bulbar
Muscle Weakness, mean change from baseline at Day 43 at the
item level was consistently greater in both rozanolixizumab
groups than in the placebo group (Figure 3). Across most items,
the 10mg/kg group had greater improvements than the 7mg/kg
group except for one item in the Muscle Weakness Fatigability
scale and four items in the Bulbar Muscle Weakness scale. These
results may be artefacts due to the use of mean change for the
ordinal rating, especially as baseline level per group was not
controlled. Similar results were observed in the item scores for
the Ocular Muscle Weakness and Respiratory Muscle Weakness
scales (Figure S2).

3.3.3 | Description of MG Symptoms PRO Responses
Before and After Treatment Using the Rasch Model

For Muscle Weakness Fatigability, Physical Fatigue, and Bulbar
Muscle Weakness, the most probable response to each item be-
fore and after treatment was established (Figure 4). Items are
ordered according to severity per the initial Rasch model, with
less severe items at the top and more severe items at the bottom.

For Muscle Weakness Fatigability (Figure 4a), the mean score
before treatment (dashed lines at Day 1, upper panel) was
slightly lower for the placebo group than for the rozanolixi-
zumab groups; based on the Rasch model, this translates into
milder symptoms for about half of the items. After treatment
(Day 43, bottom panel), the mean item scores suggested that
in both rozanolixizumab groups a typical patient would be
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FIGURE 2 | Proportions of patients achieving a meaningful improvement at Day 43 in (a) Muscle Weakness Fatigability, (b) Physical Fatigue and

(c) Bulbar Muscle Weakness. RLZ, rozanolixizumab.

reporting these symptoms “none of the time” (dark green bars)
or “alittle of the time” (light green bars). In the placebo group,
the most likely symptoms at Day 43 were predicted to be only
slightly different from at Day 1. The model of mean Physical
Fatigue scores (Figure 4b) showed that before treatment, the
typical patient was experiencing most symptoms of physical
fatigue “some of the time”. After treatment, a typical patient in
either rozanolixizumab group would be likely to report these
symptoms “none of the time” or “a little of the time”, whereas
a typical patient in the placebo group would likely experience
a few symptoms “some of the time” and most symptoms a “lit-
tle of the time”. The model of mean Bulbar Muscle Weakness
scores (Figure 4c) indicated that mild symptoms were experi-
enced before treatment. After treatment, in both rozanolixi-
zumab groups a typical patient would be expected to report

no symptoms, whereas a typical patient in the placebo group
would likely still report the same mild symptoms.

4 | Discussion

These post hoc analyses of data collected in the MycarinG
study provide further evidence for the added value of the MG
Symptoms PRO for evaluating gMG symptoms that are mean-
ingful to patients, including changes following treatment. The
MG Symptoms PRO scales provide more granularity than ex-
isting tools, and correlations were not expected to be strong for
concepts that are not covered by the MG-ADL or QMG, such as
physical fatigue. A previous correlation analysis of the five scales
with MG-ADL and QMG total scores using data from a Phase 2
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FIGURE 3

| Mean change from baseline at Day 43 in item scores for (a) Muscle Weakness Fatigability, (b) Physical Fatigue and (c) Bulbar Muscle

Weakness. Mean change from baseline in raw scores for each item. RLZ, rozanolixizumab.

study (N =43) reported moderate-to-strong correlations between
MG-ADL and QMG total scores and some MG Symptoms PRO
scales [17]. The current analysis used data from a larger Phase
3 study (N=200) to investigate correlations between the MG
Symptoms PRO scale scores and subdomain scores of MG-ADL
and QMG. Moderate and strong correlations were observed be-
tween all five MG Symptoms PRO scale scores and relevant MG-
ADL subdomain scores, reflecting similar concepts between the
two measures. QMG assesses weakness and fatigability based
on clinician evaluation of clinical signs and impairment in the
ability to perform standardised tasks during a visit. In contrast,

the MG Symptoms PRO asks patients about their experience of
symptoms over a 7-day recall period; items also evaluate symp-
tom variability over the course of the day or on sustained use
of muscles. The low correlations are not surprising considering
that concepts measured by the MG Symptoms PRO are less sim-
ilar to those in QMG than in MG-ADL, and they suggest that
the QMG clinical assessment may not adequately reflect patient
experience.

Treatment with rozanolixizumab provided clinically mean-
ingful improvements across a range of symptoms measured by
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FIGURE 4 | Most probable response to MG Symptoms PRO items pre-treatment (Day 1) and post-treatment (Day 43) based on the Rasch model
probability framework by treatment group for (a) Muscle Weakness Fatigability, (b) Physical Fatigue and (c) Bulbar Muscle Weakness. The items
are ordered according to their severity (as per the estimation from the initial Rasch model). The dotted lines represent the observed means of over-
all symptom severity observed in the study for the treatment group at the visit. The coloured bars show the most likely response to the item. RLZ,

rozanolixizumab.

the MG Symptoms PRO, supporting the results of change from
baseline in MG-ADL, Myasthenia Gravis Composite, and QMG
scores [22]. Approximately 70% of MG Symptoms PRO respond-
ers were also MG-ADL and QMG responders; however, the re-
verse analysis was less consistent. The slightly lower MG-ADL/
QMG responder rates on Physical Fatigue (57% and 64%, respec-
tively) may reflect the scale’s novel concepts of fatigue that are
not measured by the MG-ADL or QMG. The lower MG-ADL/
QMG responder rates on Bulbar Muscle Weakness (48% and
44%, respectively) may be a result of mild bulbar symptoms at

baseline, represented by low baseline mean (SD) scale scores
compared with the other scales and infrequent bulbar symp-
toms experienced pre-treatment (Figure 4c). The Rasch model
has been used previously for psychometric evaluation of MG-
specific PROs [26-29]; here, we used the model to visualise the
experience of symptoms before and after treatment by a typical
patient who received rozanolixizumab or placebo in MycarinG.
To our knowledge, this type of analysis has not previously
been utilized in gMG, with only one example in the literature
of a similar graphical representation [30]. The description of
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FIGURE4 | (Continued)

item-level change and the Rasch model analysis for the three
MG Symptoms PRO secondary endpoints help to consolidate
the demonstration of rozanolixizumab benefit by illustrating
improvements in specific symptoms. Patients receiving rozan-
olixizumab experienced improvements in all individual items,
were more likely to no longer experience the more severe symp-
toms, and would rarely experience the less severe symptoms.
Although a typical patient in the placebo group was also likely
to experience some symptom improvement, the changes were
to a lower extent or in less severe symptoms compared with the
rozanolixizumab groups.

Both muscle fatigability (peripheral fatigue) and physical fatigue
are experienced by people with gMG, and the two concepts are

More
severe severe

[
012345 -6-5-4-3-2-10
More Less
severe severe

Less

often confused by patients and treating physicians [31]. The
difference between muscle fatigability and physical fatigue in
neuromuscular disorders may have a biological basis [2]. Muscle
fatigability is defined as a degree of muscle weakness that can
fluctuate over time or with activity, with varying severity, and
is caused by compromised neuromuscular transmission [2, 5].
Physical fatigue is a persistent feeling of overall exhaustion even
after muscle weakness has resolved and may be caused by dis-
ordered central nervous system function, concomitant sleep
disturbance, psychological factors, or a pathological immune
reaction [2, 31, 32]. Confusion in distinguishing between fatiga-
bility and fatigue may also account for a relatively high placebo
response indicated by the Rasch model analysis in the Muscle
Weakness Fatigability and Physical Fatigue scales.
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A qualitative study of 28 individuals with gMG reported that
the most common goal for symptom management was reduced
fatigue or weakness [10], highlighting improvement in fatigue
as a treatment goal for patients that may not be adequately con-
sidered by physicians. Physical fatigue is not measured by MG-
ADL and QMG, and there is a lack of consensus on which scale is
most appropriate for evaluating fatigue in gMG [5]. The Quality
of Life in Neurological Disorders (Neuro-QoL) Fatigue scale and
its short form have been used in some Phase 3 clinical trials in
gMG [12, 33]. This scale was developed as a disease-agnostic
PRO, and psychometric evidence has supported its use in several
disorders including gMG [6]; however, it is not an MG-specific
scale. The MG Symptoms PRO Physical Fatigue scale is specific
to gMG and enables physicians to assess and monitor fatigue
symptoms more systematically to inform disease management.
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The MG Symptoms PRO scales, which can be used individu-
ally, provide a more granular assessment of patient-relevant
symptoms including physical fatigue and muscle weakness fa-
tigability, to complement existing measures in gMG and help
healthcare professionals to monitor outcomes and inform treat-
ment goals regarding fatigue.

Limitations of these analyses include the exclusion of patients
with only ocular symptoms (MGFA Disease Class I) or se-
vere weakness affecting oropharyngeal or respiratory muscles
(MGFA Disease Class IVb/V) from the MycarinG study, and
the absence of responder thresholds for the Respiratory Muscle
Weakness and Ocular Muscle Weakness scales. Work is ongoing
to explore the adaptation of the MG Symptoms PRO scales for
use in clinical practice.
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In conclusion, the five independent scales of the MG Symptoms
PRO complement existing MG-specific outcome measures by
providing a granular and detailed assessment of the breadth of
patient-relevant symptoms. The scales encompass the varied
symptoms of patients’ experiences of gMG and introduce addi-
tional concepts that are not considered by existing tools. Data
from the MycarinG study showed that patients experienced
meaningful improvements following rozanolixizumab treat-
ment in a range of symptoms measured by the MG Symptoms
PRO. A description of item-level responses and a novel analy-
sis based on the Rasch model that underpins the scales enrich
the interpretation of change in scores observed in the study.
Together, these data demonstrate the ability of rozanolixizumab
to improve patients’ experiences over individual items in the
scales. These findings may help facilitate communication about
patients’ experiences with rozanolixizumab in gMG.
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