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Abstract
Background  Generalized myasthenia gravis (gMG) is an autoimmune disease characterized by fluctuating muscle weak-
ness. The MG Impairment Index (MGII) incorporates patients’ perspectives (22 items) and physician evaluation (6 items) of 
impairment. We evaluated the effect of rozanolixizumab using the MGII in the randomized, double-blind, placebo-controlled, 
Phase 3 MycarinG study.
Methods  Adult patients with gMG were randomized 1:1:1 to once-weekly rozanolixizumab 7 mg/kg, 10 mg/kg or placebo 
for 6 weeks. MGII assessment was optional. Exploratory MGII analyses included change from baseline (CFB) to Day 43 in 
total score and ocular/generalized subscores; higher scores reflect greater impairment. Post hoc analyses included responder 
rates (≥ 5.5-point improvement) and achievement of patient-acceptable symptom state (PASS; ≤ 10 points, patient-reported 
items only).
Results  Overall, 200 patients received rozanolixizumab 7 mg/kg (n = 66), 10 mg/kg (n = 67) or placebo (n = 67). The MGII 
was completed by 144/200 (72.0%) patients. Mean CFB in MGII total score was greater in the rozanolixizumab groups versus 
placebo; mean CFB in ocular and generalized subscores was consistent with the total score. At Day 43, 57.1%, 83.3% and 
40.4% of patients, respectively, were responders, and 30.8%, 39.2% and 7.7%, respectively, achieved MGII PASS. Respon-
siveness correlations between MGII total score CFB and MG-ADL anchor at Day 43 demonstrated a Spearman’s correlation 
coefficient of 0.5991 (p < 0.0001).
Conclusion  These findings further support efficacy analyses from MycarinG to highlight the benefit of rozanolixizumab in 
patients with gMG and demonstrate the utility of the MGII in evaluating patient-relevant symptoms following treatment.
Trial registration  NCT03971422 (registered May 29, 2019).
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Introduction

Myasthenia gravis (MG) is an autoimmune disorder of the 
postsynaptic membrane at the neuromuscular junction that 
is predominantly characterized by fluctuating and unpre-
dictable muscle weakness [1]. Approximately 15% of indi-
viduals experience ocular symptoms only, while 85% have 
generalized MG (gMG) that can also affect the face, neck 
and limbs [1, 2]. Symptoms vary in frequency and sever-
ity over the course of the day or across days, and these 
fluctuations can have substantial emotional, physical and 
social impacts [2]. While several disease-specific outcome 
measures have been developed, the fluctuating nature of 
the signs and symptoms of MG can make clinical assess-
ment challenging [3].

Patient-reported outcomes (PROs) are an increasingly 
recognized and important part of understanding the effec-
tiveness of interventions in MG [3, 4]. The Myasthenia 
Gravis Activities of Daily Living (MG-ADL) is a PRO 
measure often used as a primary efficacy endpoint in stud-
ies investigating new gMG treatments. It is frequently 
complemented by assessment with Quantitative Myasthe-
nia Gravis (QMG), which contains clinician-reported and 
performance outcome items [4–7]. Both the MG-ADL and 
QMG are validated and reliable scales that are used in 
clinical trials, observational studies and clinical practice to 
measure gMG symptom severity and response to treatment 
[3, 4]. The MG-ADL is an 8-item PRO measure that can 
be used to gain useful insights into the impact of gMG on 
daily activities [4–6]. The QMG is a 13-item standardized 
clinician assessment of muscle strength and fatigability at 
the time of the clinical visit and to determine any changes 
from previous visits [3, 7]. Limitations have been noted for 
both scales [8]. The MG-ADL has a variable recall period 
and administration instructions (both as a self-adminis-
tered or interviewer-administered PRO) that may affect 
comparability of results across studies, while the QMG 
is a single timepoint assessment which may not capture 
disease fluctuations and lacks standardized instructions [3, 
8]. Recommendations to improve the standardization of 
MG outcome measures, including the MG-ADL and QMG, 
have been made for the benefit of future clinical trials and 
clinical practice [4, 8, 9].

The Myasthenia Gravis Impairment Index (MGII) was 
developed in accordance with guidelines from the US Food 
and Drug Administration on designing PRO measures and 
the Consensus-based Standards for the Selection of Health 
Measurement Instruments (COSMIN), and incorporates 
the patient’s perspective and the physician’s evaluation of 
impairment caused by MG [10, 11]. A qualitative study 
using in-depth interviews with content analysis explored 
patient experiences to create a conceptual framework for 

evaluating impairments from MG [10]. The framework 
highlighted that fatigability, defined as the triggering or 
worsening of an impairment with usual activities or onset 
or worsening over the course of the day, was a driver of 
overall disease severity. The MGII was developed using 
this framework to ensure content validity and comprises 
a total of 22 patient-reported items that form the patient 
questionnaire and 6 examination items (Table 1) [11]. The 
MGII has been selected as a primary or secondary end-
point in several Phase 2 and 3 clinical trials that were 
recruiting patients with either gMG or ocular MG at the 
time of writing [12–15]. However, published reports to 
date on the use of the MGII as an outcome measure have 
been of single-center studies of retrospective chart reviews 
or prospective cohort data for validating the instrument in 
different languages [16–22]. Data describing the use of the 
MGII in clinical research are therefore of interest and can 
provide context for future studies that utilize the MGII as 
a trial endpoint.

In the Phase 3 MycarinG study investigating the efficacy 
and safety of rozanolixizumab in patients with gMG, change 
from baseline in MGII was an optional assessment [23]. 
Rozanolixizumab is a humanized immunoglobulin (Ig) G4 
monoclonal antibody that inhibits the neonatal Fc recep-
tor to reduce levels of pathogenic IgG autoantibodies that 
are implicated in MG pathophysiology [24]. In MycarinG, 
statistically significant and clinically meaningful improve-
ments from baseline were observed in MG-ADL, QMG and 
MGC total scores with rozanolixizumab treatment compared 
with placebo [23]. Rozanolixizumab was also generally well 
tolerated at both investigated doses. The current exploratory 
analyses aimed to understand the effect of rozanolixizumab 
on symptoms of MG using the MGII in the MycarinG study, 
and to use the study data to highlight the advantages and 
disadvantages of the MGII as an outcome measure in MG. 
A plain language summary of this analysis is available in 
Online Resource 1.

Methods

Study design and patient population

MycarinG (NCT03971422) was a randomized, double-blind, 
placebo-controlled, parallel-group, multicenter Phase 3 
study; full details of the study design were published previ-
ously [23]. In brief, patients were ≥ 18 years of age with 
anti-acetylcholine receptor (AChR) or anti-muscle-specific 
tyrosine kinase (MuSK) antibody-positive gMG, Myasthenia 
Gravis Foundation of America Disease Class II–IVa, MG-
ADL score ≥ 3 (for non-ocular symptoms), QMG score ≥ 11, 
and had been considered for additional therapy such as intra-
venous immunoglobulin (IVIg) or plasma exchange (PLEX). 
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Patients were randomly assigned 1:1:1 to receive once-
weekly subcutaneous rozanolixizumab 7 mg/kg, rozano-
lixizumab 10 mg/kg or placebo for 6 weeks.

Outcomes and assessments

The MycarinG study’s primary efficacy endpoint was change 
from baseline to Day 43 in MG-ADL total score. Secondary 
endpoints included change from baseline to Day 43 in Myas-
thenia Gravis Composite (MGC), QMG and MG Symptoms 
PRO (Muscle Weakness Fatigability, Physical Fatigue, and 
Bulbar Muscle Weakness scales) scores and MG-ADL 
responder rates (≥ 2-point improvement [6]) at Day 43.

Exploratory endpoints included change from baseline to 
Day 43 in MGII total score and in ocular and generalized 
subscores. MGII was an optional assessment for all study 
participants, and data were collected on paper at baseline 
and at Day 43. A total score with a range of 0–84 reflects 
overall disease severity, where higher scores reflect greater 
impairment [11]. Items may also be grouped to calculate an 
ocular subscore and a generalized subscore (Table 1). The 
patient questionnaire has a 2 week recall period and can be 
used either as a standalone instrument or with the examina-
tion items to support clinical decision-making. In MycarinG, 
MGII subscores were generated if there was a minimum of 
7 of 8 items in the ocular domain and 18 of 20 items in the 
generalized domain, and the total score was calculated if 
both subscores were available.

Statistical analysis

All analyses were descriptive. Post hoc analyses of the MGII 
data collected in MycarinG included the application of pre-
viously determined thresholds for the minimal important 
difference (MID), i.e. the smallest change that is considered 
meaningful by patients at the group level or individual level. 
The MID for MGII total score has been established as 8.1 
points at the group level and 5.5 points at the individual level 
[25]; the latter threshold was used to determine whether 
patients can be classed as responders following treatment 
in MycarinG.

Patient-acceptable symptom state (PASS) is a method 
of assessing treatment efficacy by evaluating the patient’s 
satisfaction with overall disease burden and whether they 
feel well, and not just better, following treatment [26]. 
PASS thresholds were previously estimated for the MGII 
in a separate study in which patients were asked to answer 
yes or no to the question, “Considering all the ways you 
are affected by myasthenia, if you had to stay in your cur-
rent state for the next months, would you say that your cur-
rent disease state status is satisfactory?” [26] Patients who 
achieve the PASS threshold may be classified as being well 
with respect to the symptoms measured by the MGII. The 
PASS threshold was estimated as ≤ 10 points for MGII total 
score (patient-reported items only). PASS thresholds were 
also retrospectively and indirectly determined using the 
MGII PASS threshold and validation cohort as ≤ 2 points 
for MG-ADL, ≤ 7 points for QMG and ≤ 3 points for MGC 

Table 1   MGII individual items with score range, grouped by theme

MGII Myasthenia Gravis Impairment Index
a These items comprise the ocular subscore, with a score range of 0–23
b These items comprise the generalized subscore, with a score range of 0–61

Patient-reported items with score range Examination items with 
score range

Problems with your eyesa Problems eatingb Problems speaking and 
breathingb

Generalized symptomsb

Double vision 
throughout the day

0–3 Difficulty swallowing 0–4 Voice changes
through the day

0–3 Overall physical 
tiredness

0–3 Diplopiaa 0–3

Double vision with 
activities

0–3 Chewing different 
types of food

0–3 Voice changes with 
prolonged conver-
sation

0–3 Arm weakness 
severity

0–3 Ptosisa 0–2

Severity of
double vision

0–3 Chewing tiredness/
fatigue

0–3 Severity of voice 
changes

0–3 Arm weakness with 
prolonged use

0–3 Lower facial 
strengthb

0–2

Eyelid drooping 
throughout the day

0–3 Speech clarity
through the day

0–3 Leg weakness sever-
ity

0–3 Arm enduranceb 0–3

Eyelid drooping
with activity

0–3 Speech clarity
with prolonged con-

versation

0–3 Leg weakness
with prolonged use

0–3 Leg enduranceb 0–3

Severity of
eyelid drooping

0–3 Severity of
speech changes

0–3 Neck weakness 0–3 Neck enduranceb 0–3

Difficulty breathing 0–4
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[26]. These thresholds were used to determine the propor-
tion of patients in MycarinG achieving PASS on each scale.

An analysis of the mean change from baseline to Day 43 
in MGII individual item scores was conducted in patients 
with baseline score ≥ 1 for that item. Items were divided into 
four categories described in the patient questionnaire of the 
MGII (“problems with your eyes,” “problems eating,” “prob-
lems speaking and breathing” and “generalized symptoms”).

The responsiveness of the MGII instrument, or sensitiv-
ity to change over time, was investigated by correlating its 
change from baseline scores at Day 43 with predefined MG-
ADL anchor categories. Spearman’s correlation was used to 
determine appropriateness of the used anchor for assessing 
MGII responsiveness, with statistical significance at the 5% 
level, and a correlation coefficient ≥ 0.3 indicating that the 
anchor is appropriate [27]. The MG-ADL anchor categories 
were defined as: − 2 for achievement of minimal symptom 
expression (MSE; MG-ADL score 0 or 1), − 1 for ≥ 2-point 
improvement (i.e. clinically meaningful change in MG-
ADL) without achieving MSE, 0 for ≤ 1-point change (i.e. 
no meaningful change), and + 1 for ≥ 2-point worsening [6]. 
An analysis of covariance (ANCOVA) was performed to 
assess the relationship between the MGII and MG-ADL. 
Medium-to-large effect sizes should be obtained in patients 

considered to have experienced improvement using the 
anchor scale(s) to conclude that the MGII measure is respon-
sive to change [28].

Results

MycarinG study population and MGII data collection

In MycarinG, 200 patients were treated with either rozano-
lixizumab 7 mg/kg (n = 66), rozanolixizumab 10 mg/kg 
(n = 67) or placebo (n = 67). Overall, 179 (89.5%) patients 
had anti-AChR antibody-positive gMG and 21 (10.5%) 
patients had anti-MuSK antibody-positive gMG. Baseline 
mean (SD) MG-ADL and QMG total scores across the total 
population were 8.3 (3.4) and 15.6 (3.6), respectively. Full 
baseline disease characteristics are published elsewhere [23]. 
In total, 144/200 (72.0%) patients who completed the MGII 
assessment both at baseline and at Day 43 were included in 
the analysis (rozanolixizumab 7 mg/kg: n = 49; rozanolixi-
zumab 10 mg/kg: n = 48; placebo: n = 47). There were no 
notable differences in baseline characteristics between these 
patients and the total MycarinG population.

Fig. 1   Mean (SD) CFB to Day 43 in MGII total score and ocular and 
generalized subscores with MID at the group level. Randomized set. 
N is the number of patients who were included in the CFB at Day 43 
analysis. *MID in MGII total score is 8.1 points for groups [25]; the 
threshold was determined as − 11.5 points when the MID was meas-
ured from the placebo mean CFB of − 3.4. †Patients with MGII data 
at baseline: N = 53, N = 55, N = 54 and N = 109 in the placebo, RLZ 
7 mg/kg, RLZ 10 mg/kg and RLZ total groups, respectively. Figure 

adapted with permission from Bril V, Drużdż A, Grosskreutz J, et al. 
Safety and efficacy of rozanolixizumab in patients with generalised 
myasthenia gravis (MycarinG): a randomized, double-blind, placebo-
controlled, adaptive Phase 3 study. Lancet Neurol. 2023; 22(5):383–
394. https://​doi.​org/​10.​1016/​s1474-​4422(23)​00077-7. CFB Change 
from baseline, MGII Myasthenia Gravis Impairment Index, MID 
Minimal important difference, RLZ Rozanolixizumab, SD Standard 
deviation

https://doi.org/10.1016/s1474-4422(23)00077-7
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Change from baseline to Day 43 in MGII total score

Mean change from baseline to Day 43 in MGII total score 
was greater in both rozanolixizumab treatment groups 
compared with the placebo group (Fig. 1). The difference 
versus placebo was largest in the 10 mg/kg group, with 
mean change from baseline to Day 43 of − 16.1 in the 
10 mg/kg group and − 12.4 in the 7 mg/kg group compared 
with − 3.4 in the placebo group. Mean change from base-
line in the ocular and generalized subscores was consist-
ent with results for the MGII total score. Both rozanolixi-
zumab groups surpassed the MID threshold at the group 
level, measured from the mean change from baseline in 
the placebo group.

MGII response rates at Day 43

At Day 43, greater proportions of patients receiving rozano-
lixizumab achieved MGII response compared with those 
receiving placebo, defined as achieving the MID threshold 
of a ≥ 5.5-point improvement for individuals (Fig. 2). MGII 
responders comprised 70.1% of rozanolixizumab-treated 
patients compared with 40.4% of placebo-treated patients. 
The highest percentage of responders was 83.3% in the 
rozanolixizumab 10 mg/kg group, a response rate that was 
42.9 percentage points higher than in the placebo group.

MGII item‑level and shift analyses

Analysis of individual MGII items showed that the 
rozanolixizumab groups generally experienced greater 
improvements at Day 43 compared with the placebo group 
(Fig. 3a–d). Mean change from baseline was higher in both 
rozanolixizumab groups than in the placebo group for all 
items except for “severity of eyelid drooping” and “severity 
of double vision,” where the mean change in score for the 
7 mg/kg group was equal to or lower than the placebo group.

A shift analysis of patients with an item score of ≥ 1 at 
baseline who achieved a score of 0 at Day 43 showed that, 
in general, greater proportions of patients in the rozanolixi-
zumab groups experienced an absence of symptoms meas-
ured by the MGII after treatment compared with the placebo 
group (Fig. 4a–d). Proportions of patients achieving a score 
of 0 at Day 43 were greater in the rozanolixizumab 7 mg/kg 
group than in the placebo group for most items except for the 
three patient-reported items for double vision and for “neck 
weakness.” This trend was not observed in the related exami-
nation items “diplopia” and “neck endurance.” Proportions 
of patients achieving a score of 0 at Day 43 were greater in 
the rozanolixizumab 10 mg/kg group than in the placebo 
group for all items. At least half of the patients in the 10 mg/
kg group achieved a score of 0 in the three items for eyelid 
drooping, the three items for speech clarity/changes, and in 
the “lower facial strength” examination item.

Fig. 2   MGII response rates at Day 43. Randomized set. Responders 
were defined as patients who achieved the MID in MGII total score of 
5.5 points for individuals [25]. Percentages are based on the number 
of patients with non-missing data at each visit in the randomized set. 

N is the number of patients in each group assessed at Day 43. MGII 
Myasthenia Gravis Impairment Index, MID Minimal important differ-
ence, RLZ, Rozanolixizumab
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Fig. 3   CFB to Day 43 in MGII 
individual items, grouped by 
a problems with your eyes, b 
problems eating, c problems 
speaking and breathing, and d 
generalized symptoms. Ran-
domized set. In patients with 
baseline item score ≥ 1. Baseline 
is the last available value prior 
to the first injection of study 
drug in the treatment period, 
or if missing, the screening 
value. *Examination item. CFB 
Change from baseline, MGII 
Myasthenia Gravis Impairment 
Index, RLZ Rozanolixizumab
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Indirect PASS responder rates

The PASS threshold for the MGII, MG-ADL, QMG and 
MGC scales was achieved by consistently higher propor-
tions of patients in the rozanolixizumab groups than in 
the placebo group (Fig. 5a–d). A total of 36/103 (35.0%) 

rozanolixizumab-treated patients achieved the PASS 
threshold on the MGII compared with 4/52 (7.7%) pla-
cebo-treated patients. The proportions of patients achiev-
ing the PASS thresholds on the MG-ADL, QMG and MGC 
scales showed similar trends and were 13.7–30.4% higher 
in the rozanolixizumab groups compared with the placebo 

Fig. 3   (continued)
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group. Of the 36 MGII PASS responders with rozanolixi-
zumab, 33 (91.7%) achieved PASS on at least one other 
scale; 83.3% of MGII PASS responders also achieved 
PASS on MG-ADL, 61.1% on QMG and 55.6% on MGC.

MGII responsiveness to change

Responsiveness correlations between change from base-
line in MGII total score and MG-ADL anchor at Day 43 
resulted in a Spearman’s correlation coefficient of 0.5991 
(p < 0.0001; Fig. 6). An ANCOVA analysis provided least 
squares mean change from baseline at Day 43 that had a logi-
cal magnitude and direction across the anchor levels. Improve-
ments in MG-ADL levels were associated with improve-
ments in MGII. Least squares mean change from baseline 
was − 31.04, − 11.81, − 2.49 and 3.84 for the MG-ADL anchor 
level of − 2, − 1, 0 and + 1, respectively; p < 0.05 for all except 
for MG-ADL anchor of + 1. Similar trends were observed in 
the measures of effect size (− 2.26, − 0.86, − 0.18 and 0.28, 
respectively); these effect sizes for the groups considered to 
have improved (− 2 and − 1) can be considered large effects. 

Together, the results of these analyses suggest that the MGII 
is responsive to change.

Discussion

This publication presents the first data on use of the MGII 
in a clinical trial of a targeted therapy. The results expand 
upon the primary and secondary analyses from MycarinG. 
Despite being an optional assessment, 72.0% of patients 
completed the MGII at baseline and at Day 43, suggesting 
that there was interest in the scale among most participating 
clinics and that the additional assessment was not consid-
ered a burden. Improvements measured by the MGII were 
consistently greater in rozanolixizumab-treated patients than 
in placebo-treated patients, in line with the prespecified effi-
cacy analyses from MycarinG [23], exceeded MID thresh-
olds for MGII total score, and were generally greater in the 
rozanolixizumab 10 mg/kg group than in the 7 mg/kg group.

MGII ocular and generalized subscores have previously 
shown differential responsiveness to intervention [25]; 

Fig. 4   Shift from score of ≥ 1 
at baseline to score of 0 at Day 
43 in individual items, grouped 
by a problems with your eyes, 
b problems eating, c problems 
speaking and breathing, and d 
generalized symptoms. Rand-
omized set. Baseline is the last 
available value prior to the first 
injection of study drug in the 
treatment period, or if missing, 
the screening value. *Examina-
tion item. MGII Myasthenia 
Gravis Impairment Index, RLZ 
rozanolixizumab
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however, in MycarinG, greater improvements were observed 
with rozanolixizumab than with placebo across both sub-
scores and the vast majority of items, suggesting a consistent 
treatment effect with rozanolixizumab. The observation of 
no improvement for “overall physical tiredness” in the pla-
cebo group compared with improvements in the rozanolixi-
zumab groups is noteworthy, given that physical fatigue is a 
commonly reported symptom in gMG but is not measured 
by the MG-ADL or QMG [2, 5, 7, 29]. The lower or compa-
rable improvement in the 7 mg/kg group compared with the 
placebo group for the items “severity of double vision” and 
“severity of eyelid drooping” was not observed in the related 
examination items “ptosis” and “diplopia.” This reflects a 
difference between patient and clinician reports of simi-
lar symptoms, and highlights a need for both perspectives 
when assessing MG symptoms. While clinician assessments 
with no patient-reported component (such as QMG) evalu-
ate symptoms at a single timepoint during a clinical visit, 
PROs may particularly help in building a more accurate pic-
ture of impairment over long periods of time, by capturing 
the symptom fluctuations that are inherent to gMG [4, 10]. 

Expert consensus recommendations include the review of 
ocular item subscores of gMG assessments to evaluate spe-
cific ocular symptoms which can cause considerable burden 
to patients [4]. The MGII ocular subscore comprises eight 
items and is responsive to change, suggesting that it can be 
used to meet this need.

With expected utilization of the MGII as a primary or 
secondary endpoint in upcoming Phase 2 and 3 trials, these 
analyses of MycarinG study data provide valuable insights 
into how the instrument can be used to monitor the effect of 
treatment on symptoms that are most relevant to patients. For 
example, the MGII can discriminate between patients with 
pure ocular and with generalized gMG, as well as between 
different MGFA disease classes [11]. A previous study dem-
onstrated that the MGII was sensitive to detecting change 
in patients who received prednisone, IVIg or PLEX treat-
ments, with clinical change expected within a short period 
of time [25]. The large effect sizes obtained using MycarinG 
data also indicated that the MGII is responsive to change, 
further supporting its use in evaluating symptoms follow-
ing treatment for gMG, and it is currently being utilized as 

Fig. 4   (continued)



	 Journal of Neurology (2025) 272:752752  Page 10 of 13

Fig. 5   Indirect PASS responder rates for a MGII, b MG-
ADL, c QMG, and d MGC. Randomized set. MGII, MG-ADL, 
QMG and MGC PASS achievement were defined as hav-
ing ≤ 10-point, ≤ 2-point, ≤ 7-point and ≤ 3-point total score during 
the treatment period, respectively. MGII PASS achievement was 
measured across the 22 patient-reported items only. N is the number 

of patients in each group assessed at Day 43. MG-ADL Myasthenia 
Gravis Activities of Daily Living, MGC Myasthenia Gravis Com-
posite, MGII Myasthenia Gravis Impairment Index, PASS Patient-
acceptable symptom state, QMG Quantitative Myasthenia Gravis, 
RLZ Rozanolixizumab

Fig. 6   Scatter plot of responsiveness correlations between CFB in 
MGII total score and CFB in MG-ADL anchor at Day 43. Complete 
case analysis including all patients in the randomized set with non-
missing MGII and MG-ADL total scores at baseline and Day 43. The 
MG-ADL anchor was classified as − 2 if achieving MSE (MG-ADL 
score of 0–1), − 1 for a ≥ 2-point improvement without MSE, 0 for a 

change of ≤ 1, and + 1 for ≥ 2-point worsening. Correlation coefficient 
and p-value were based on Spearman’s correlation. CFB Change from 
baseline, MG-ADL Myasthenia Gravis Activities of Daily Living, 
MGII Myasthenia Gravis Impairment Index, MSE Minimal symptom 
expression
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a key endpoint in an ongoing Phase 3 trial for efgartigimod 
in the ADAPT OCULUS study [15]. This responsiveness is 
clinically relevant as it suggests that the MGII can capture 
meaningful improvements or deteriorations, which is criti-
cal for assessing the extent of treatment efficacy. The MGII 
demonstrated superior sensitivity to changes in generalized 
weakness compared with the MG-ADL, allowing for a more 
comprehensive assessment of generalized symptoms. Thus, 
compared with the MG-ADL, the MGII provides a clearer 
picture of a patient’s sustained functional capacity, rather 
than just their immediate ability. Other scales have been 
developed to measure the symptoms and impact of gMG 
most relevant to patients, including the MG Symptoms PRO, 
which was also used in the MycarinG study [3, 23, 30, 31].

Another advantage of the MGII lies in its patient-centric 
development, leading to a more comprehensive and relevant 
assessment of MG symptoms from the patient’s perspective 
[11]. Its ease of use further enhances its practical utility. 
Moreover, it has smaller floor effects for generalized symp-
toms compared with some MG-specific outcome measures, 
and a higher relative efficiency in its responsiveness to treat-
ment, suggesting that it may be more responsive to change in 
individuals who are at the lower end of the score range (i.e. 
with less severe disease) [11, 21, 25]. Disadvantages of the 
MGII include its potentially longer administration time com-
pared with the MG-ADL. This is primarily due to its greater 
number of items and examination component, which may 
affect its feasibility in very busy clinical settings. The MGII 
reliability and construct validity studies were conducted in a 
single academic center and it is possible that some patients 
with milder disease, who are often followed in community 
settings, may not have been fully represented in these initial 
validation cohorts, potentially limiting the wider relevance 
of these findings to the broader gMG population [11].

PASS thresholds have been suggested as a holistic evalu-
ation of the patient’s satisfaction with their overall disease 
burden that can complement clinical evaluations [26]. In 
a single-center cross-sectional study of 100 patients with 
gMG, one-third reported negative PASS status (i.e. dis-
satisfaction), which was associated with increasing MG 
symptoms, fatigue, depression, low MG-related QoL and 
shorter disease duration [32]. While PASS has been used in 
non-trial settings, this is the first report of PASS thresholds 
being applied (indirectly) to a clinical study dataset [20, 26, 
32, 33]. Indirect PASS responder rates were consistently 
higher in the rozanolixizumab groups than in the placebo 
group, and PASS achievement rates of 22.7–39.2% after one 
cycle of rozanolixizumab treatment would be expected to 
increase with further treatment cycles. It should be noted 
that because QMG and MGC comprise clinician-reported 
and performance outcome items, PASS rates for these scales 
may reflect low disease activity state rather than acceptable 
symptom state for patients [26].

Limitations of these analyses include their exploratory 
and post hoc nature. The MGII was an optional assessment 
in MycarinG which was performed at a limited number of 
timepoints, not at all study sites, and during the COVID-19 
pandemic. Despite this, a completion rate of over 70% for 
the MGII was achieved. The MID thresholds for the MGII 
are based on data from a small number of patients [25], 
and future research will need to confirm them. The PASS 
question was not directly asked in the MycarinG study, and 
concordance between PASS rates was assessed using the 
previously determined threshold [26] rather than obtained 
directly from the PASS question. PASS responder rates 
for MG-ADL, QMG and MGC were not calculated using 
the PASS anchor but instead calculated based on the MGII 
threshold [26]; however, a recent study that used a different 
methodology found similar cutoffs for minimal manifesta-
tions or better status [34]. Finally, responsiveness to change 
was determined using an MG-ADL anchor, which is not a 
typical anchor; however, the thresholds used (− 2, − 1, 0 
and + 1) were based on established meaningful change and 
MSE definitions [6].

These analyses of MGII data further support the primary 
and secondary efficacy findings from the Phase 3 MycarinG 
study to highlight the treatment benefit of rozanolixizumab 
in patients with gMG. This is also the first report to demon-
strate the utility of the MGII in the clinical trial setting for 
evaluating patient-relevant symptoms following treatment 
for gMG.
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