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Introduction

Abstract

Objective: Generalized myasthenia gravis (gMG) is an autoimmune disease that
causes disabling weakness via damage to the neuromuscular junction. In most
patients, the disease is mediated by autoantibodies to the acetylcholine receptor,
which activate the complement cascade. Our objective was to analyze response
profiles in adult patients with anti-acetylcholine receptor antibody-positive
refractory gMG treated with eculizumab—a terminal complement inhibitor—in
the REGAIN study or its open-label extension (OLE). Methods: We retrospec-
tively analyzed Myasthenia Gravis-Activities of Daily Living (MG-ADL) and
Quantitative Myasthenia Gravis (QMG) scores recorded during REGAIN and
its OLE. Early/late responses were defined as improvement in MG-ADL score
(>3 points) or QMG score (=5 points) at <12 or >12 weeks, respectively, after
eculizumab initiation. Results: The analysis included 98 patients. By Week 12
and conclusion of the OLE, MG-ADL response had been achieved at some
point by 67.3% and 84.7% of patients, respectively, and QMG response by
56.1% and 71.4%, respectively. Response was observed over multiple consecu-
tive assessments for most patients. At Week 130, the least-squares mean per-
centage changes (95% CI) from baseline in MG-ADL score were —61.9%
(—69.9%, —53.9%) and —47.5% (—59.0%, —36.0%) in early and late MG-ADL
responders, respectively; the least-squares mean percentage changes from base-
line in QMG score were —40.8% (—48.3%, —33.4%) and —55.5% (—68.4%,
—42.7%) in early and late QMG responders, respectively. Interpretation: The
findings suggest that, although most patients with refractory gMG will achieve
clinical response by Week 12 of eculizumab treatment, first responses can be
observed with longer-term treatment.

therapies (ISTs). However, 10-15% of patients do not
respond adequately or are unable to tolerate ISTs, and are

Generalized myasthenia gravis (gMG) is a prototypical
autoimmune disease resulting from antibody-mediated
damage of the neuromuscular junction."” The majority
(~85%) of patients with the disease have antibodies
against the acetylcholine receptor (AChR),®> which cause
pathogenic effects at the postsynaptic membrane of the
neuromuscular junction via several processes, primarily
complement-mediated membrane damage.* '°

Treatments for gMG include acetylcholinesterase inhibi-

tors, corticosteroids, and steroid-sparing immunosuppressive
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considered treatment refractory.''? Patients who are treat-
ment refractory continue to have debilitating symptoms
and persistent morbidities, and experience frequent exacer-
bations, hospitalizations, and myasthenic crises that can be
life-threatening.' ">

Eculizumab (Soliris®, Alexion Pharmaceuticals, Boston,
MA, USA) is a humanized monoclonal antibody that
specifically binds with high affinity to human terminal
complement protein C5, thereby inhibiting C5 cleavage to
proinflammatory complement complexes.'* The efficacy
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and tolerability of eculizumab in patients with anti-
AChR-positive refractory gMG were demonstrated in the
26-week REGAIN study, in which participants treated
with eculizumab experienced clinically meaningful bene-
fits in activities of daily living, muscle strength, functional
ability, and quality of life."”> The long-term safety and sus-
tained efficacy of eculizumab were subsequently shown in
the REGAIN open-label extension (OLE) trial.'

Here we report a retrospective analysis of responder
data for patients enrolled in the REGAIN trial and its
OLE. The primary research question was to determine the
timing of clinical response in adult patients with anti-
AChR antibody-positive refractory gMG treated with ecu-
lizumab. Baseline/demographic factors that may predict
the likelihood of a response were also examined.

Materials and Methods

REGAIN and its open-label extension

Full details of the methodology for REGAIN and its OLE
study have been reported previously.'>'® In brief, the
REGAIN study included patients aged >18 years with con-
firmed gMG, a positive serological test for anti-AChR anti-
bodies, impaired activities of daily living (i.e., Myasthenia
Gravis-Activities of Daily Living [MG-ADL] score of >6),
and disease class II-IV according to the Myasthenia Gravis
Foundation of America (MGFA). Patients were required to
have received at least two ISTs for 12 months without
symptom control or at least one IST plus intravenous
immunoglobulin (IVIg) or plasma exchange (PLEX)
administered at least four times per year for 12 months
without symptom control (i.e., treatment refractory).
During REGAIN, patients were randomized to intra-
venous eculizumab or placebo for 26 weeks. Eculizumab
dosing was 900 mg on Day 1 and at Weeks 1, 2, and 3;
1200 mg at Week 4; and 1200 mg every second week
thereafter as maintenance dosing. Those receiving prior
therapy with a cholinesterase inhibitor, oral cortico-
steroid, or other ISTs continued that treatment at the
same dose and schedule throughout the study. Patients
who completed REGAIN could enter into the OLE study
(up to 208 weeks), in which all patients received eculizu-
mab maintenance therapy (1200 mg every 2 weeks). To
preserve the blinded nature of REGAIN, patients who
entered the OLE first underwent a 4-week blinded induc-
tion phase during which investigators, patients, and study
personnel remained blinded to all treatment assignments.
During this phase, patients who had been assigned to
eculizumab in REGAIN received eculizumab 1200 mg
(four vials) on Day 1 and Week 2, and placebo (four
vials) at Weeks 1 and 3. Patients who had been assigned
to placebo in REGAIN received eculizumab (900 mg,
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three vials) and placebo (one vial) on Day 1 and at
Weeks 1, 2, and 3. During the OLE, the dose of concomi-
tant ISTs could be modified at the investigator’s discre-
tion. Rescue medication (e.g., high-dose corticosteroids,
IVIg, or PLEX) was permitted at the physician’s discre-
tion during REGAIN and its OLE.

Efficacy was assessed using the patient-reported MG-
ADL score and the clinician-administered Quantitative
Myasthenia Gravis (QMG) scale, with assessments per-
formed weekly from Week 1 through Week 4, at Weeks
8, 12, 16, 20, and 26, or at early termination in REGAIN,
and from Week 1 through Week 4, at Weeks 8, 12, 16,
20, 26, 40, and 52 in Year 1, every 6 months thereafter,
and at each patient’s end-of-study visit in the OLE. To
assess safety, the incidence of adverse events and other
safety measures were recorded.

Responder analysis

In this retrospective analysis, the response profiles of partic-
ipants in REGAIN and its OLE were explored according to
MG-ADL and QMG scores recorded during the studies.
The MG-ADL scale is a validated eight-item outcome mea-
sure that reflects ocular, bulbar, respiratory, and limb
symptoms and their impact on function.'” Each item is
graded on a 4-point symptom severity scale (where
0 = normal, 3 = most severe), with the total score ranging
from 0 to 24; higher scores indicate greater functional
impairment and disability. The QMG scale is a 13-item
scale that evaluates muscle strength based on the quantita-
tive testing of sentinel muscle groups: ocular, facial, bulbar,
gross motor, axial, and respiratory.'®'® All items are scored
on a scale of 0-3, and the total score ranges from 0 to 39; a
higher score indicates greater disease severity.

In line with the REGAIN study and its OLE, response
for the current analysis was defined as a >3-point reduc-
tion in the MG-ADL total score or a >5-point reduction
in the QMG total score from the start of eculizumab
baseline. It should be noted that the magnitude of these
response cut-offs exceeds the minimal clinically important
differences for each measure (>2 points for MG-ADL*
and >3 points for QMG?"). Early responders were defined
as patients in whom a response was seen on or before the
Week 12 assessment; late responders were defined as
those in whom a response was seen after Week 12
through to the final assessment in the OLE; non-
responders were defined as patients in whom no response
was observed up to and including their last assessment in
the OLE. For the classification of early and late respon-
ders, patients had to experience a response only once in
the timeframe, rather than for a sustained period.

Analyses included the percentage of MG-ADL/QMG
early, late, and non-responders, time to MG-ADL/QMG
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response, and change (and percent change) from baseline
in MG-ADL/QMG total score over time for early and late
responders. MG-ADL/QMG response groups were ana-
lyzed to examine whether there were differences in demo-
graphics and baseline characteristics between the three
response groups. Formal statistical comparisons were con-
ducted for the variables: age at first eculizumab dose; sex;
duration of myasthenia gravis (MG); baseline MG-ADL/
QMG score; MGFA class at screening; the number of ISTs
used before REGAIN; and the number of patients with an
MG crisis before REGAIN. Descriptive comparisons were
conducted for further analyses of disease severity, includ-
ing the number of prior exacerbations, the number of
patients with 0, 1, 2, or 3+ prior MG crises, and history
of thymectomy, and also to understand whether there
were differences between the groups regarding the use of
specific ISTs. An additional analysis was conducted to
establish whether there were differences in the number of
assessments conducted for each of the response groups.

Statistical analysis

The response analysis population comprised all patients
who received eculizumab during REGAIN and its OLE
and who had an MG-ADL total score of >6 at eculizumab
initiation. Baseline for patients receiving eculizumab in
the REGAIN study was the REGAIN baseline assessment.
Baseline for those receiving placebo during REGAIN was
the open-label baseline assessment in the OLE study.
Descriptive statistics are provided.

Differences in baseline demographics between two cate-
gories of responders were examined. For the MG-ADL/
QMG early- and late-responder groups, percent changes
from baseline over time were analyzed with mixed-effect
repeated measure models including terms of visit and
baseline value.

Measurement of terminal complement
inhibition

The serum free C5 concentration is a pharmacodynamic
measurement of terminal complement activity. Free C5
was quantified using a validated enzyme-linked
immunosorbent assay. The lower limit of quantification
was 0.0274 pg/mL. A free C5 concentration of <0.5 pg/mL
correlates with complete blockade of terminal complement
activity in patients with refractory gMG.

Standard protocol approvals, registrations,
and patient consents

The protocols and all amendments for the studies from
which the present analysis was derived (REGAIN
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[NCT01997229] and its OLE [NCT02301624]) were
approved in writing by independent ethics committees or
institutional review boards at all participating sites. All
participants provided written informed consent.

Results

After excluding patients who received placebo during
REGAIN and whose MG-ADL total score at the start of
the OLE was <6, the response analysis population com-
prised 98 patients treated with eculizumab. Details of the
patient populations for REGAIN, the REGAIN OLE, and
the response analysis are shown in Figure SI.

Response profiles

By Week 12 of eculizumab treatment, an MG-ADL
response had been achieved at some point by 66 patients
(67.3%) (MG-ADL early responders); a further 17
(17.3%) achieved an MG-ADL response between Week 12
and the end of the OLE (MG-ADL late responders); and
15 (15.3%) did not achieve the defined MG-ADL
response during eculizumab treatment (MG-ADL non-
responders; Table 1). With regard to QMG, by Week 12,
a response had been achieved at some point by 55
patients (56.1%) (QMG early responders); a further 15
patients (15.3%) had achieved a QMG response between
Week 12 and the end of the OLE (QMG late responders);
and 28 (28.6%) did not achieve the defined QMG
response during eculizumab treatment (QMG non-
responders; Table 2). Of the 66 MG-ADL early respon-
ders, 50 (75.8%) were also QMG early responders and of
the 55 QMG early responders, 50 (90.9%) were also MG-
ADL early responders. All patients, regardless of the

Table 1. Patients first achieving a response according to their Myasthe-
nia Gravis-Activities of Daily Living score, by assessment visit (response
analysis set).

Patients with a first  Cumulative number of patients

Visit response (N = 98), with a response (N = 98),
assessment n (%) n (%)
Week 1 32 (32.7) (32.7)
Week 2 14 (14.3) 46 (46.9)
Week 3 5(5.1) (52.0)
Week 4 5(5.1) 56 (57.1)
Week 8 7(7.1) 63 (64.3)
Week 12 3(3.1) 66 (67.3)
Week 16 2 (2.0) 68 (69.4)
Week 20 2 (2.0 70 (71.4)
Week 26 2 (2.0) 72 (73.5)
After Week 26 11(11.2) 83 (84.7)

No response 15 (15.3) -
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Table 2. Patients first achieving a Quantitative Myasthenia Gravis
response by assessment visit (response analysis set).

Patients with a first  Cumulative number of patients

Visit response (N = 98), with a response (N = 98),
assessment n (%) n (%)
Week 1 9 (19.4) 9(19.4)
Week 2 3(13.3) 2 (32.7)
Week 3 0(10.2) 2 (42.9)
Week 4 4 (4. 1) 6 (46.9)
Week 8 6 (6. 2 (53.1)
Week 12 3(31) 5 (56.1)
Week 16 2 (2. O) 7 (58.2)
Week 20 4 (4. 1(62.2)
Week 26 0 1(62.2)
After Week 26 99.2) 0(71.4)
No response 28 (28.6)

responder group, had rapid, complete, and sustained ter-
minal complement inhibition, with no correlation
between time to complete complement inhibition and
time to MG-ADL or QMG response (data not shown).

Among the early responders according to MG-ADL
score, significant improvement in the corresponding total
score (least-squares mean [LSM] percentage change from
baseline —27.3%; 95% confidence interval [CI]: —34.6%,
—20.0%) was observed by Week 1 (Fig. 1). Among late
responders, a steady improvement in the total score was
observed from Week 12, reaching statistical significance
from Week 26 (Fig. 1). At Week 130, LSM percentage
change from baseline was —61.9% (95% CL: —69.9%,
—53.9%) and —47.5% (95% CI: —59.0%, —36.0%) for
MG-ADL early and late responders, respectively (Fig. 1).
Thirty (45.5%) of the 66 MG-ADL early responders were
classified as MG-ADL responders at all assessments
including and following the timepoint at which the
response was initially observed. The majority of MG-ADL
early responders (59/66; 89.4%) were classified as respon-
ders at >50% of assessments including and following the
first response timepoint. Overall, for MG-ADL early
responders, response was recorded at 85.1% (941/1106) of
assessments after the first response.

Of the 17 MG-ADL late responders, four (23.5%) were
classified as MG-ADL responders at every assessment fol-
lowing the initial response; 10 (58.8%) were classified as
MG-ADL responders at >50% of timepoints including
and following the first response. Overall, an MG-ADL
response was recorded at 58.5% (76/130) of assessments
after the first response. Of the 47 early and late respon-
ders (58.0%) who did not maintain the 3-point MG-ADL
response at every subsequent assessment, seven patients
(14.9%) maintained at least a 2-point response (Table 3).
Further breakdown of the data for patients maintaining
MG-ADL response is shown in Table S1.

Eculizumab in Refractory Myasthenia Gravis

Early responders as assessed by QMG scores also
achieved a statistically significant improvement in the cor-
responding total score (LSM percentage change from
baseline —20.8%; 95% CIL: —26.2%, —15.5%) by Week 1
(Fig. 1). Late responders showed a steady improvement in
the total score from Week 12, reaching statistical signifi-
cance from Week 20 (LSM percentage change from
baseline —13.5%; 95% CL: —24.0%, —3.0%) (Fig. 1). At
Week 130, LSM percentage change from baseline was
—40.8% (95% CI: —48.3%, —33.4%) and —55.5% (95%
CL: —68.4%, —42.7%) for early and late QMG responders,
respectively (Fig. 1). Nineteen (34.5%) of the 55 QMG
early responders were classified as responders at all assess-
ments including and following the timepoint at which the
response was initially observed. The majority of early
QMG responders (42/55; 76.4%) were classified as
responders at >50% of timepoints including and follow-
ing the first response timepoint. A QMG response was
recorded at 72.2% (642/889) of assessments after the first
response.

Of the 15 QMG late responders, one (6.7%) was classi-
fied as being a QMG responder at every timepoint includ-
ing and following the initial response, while nine (60.0%)
were classified as QMG responders at >50% of timepoints
including and following the first response timepoint. A
QMG response was recorded at 57.2% (83/145) of assess-
ments after the first response. For the 49 early and late
responders (71.0%) who did not maintain the 5-point
QMG response at every subsequent assessment, 12
patients (24.5%) maintained at least a 3-point response
(Table 3). Further breakdown of the data for patients
maintaining a QMG response is shown in Table S1.

Predictors of time to response

Patient demographics and baseline characteristics were
evaluated to determine whether any predictors of time to
response could be identified. The findings according to
response classification for MG-ADL and QMG responders
are shown in Table S2. There were no differences in base-
line characteristics between early and late MG-ADL
responders. Differences were seen between the early and
late QMG responders: the mean duration of MG at base-
line was longer (10.46 [95% CI: 8.34, 12.57] vs. 5.46
[95% CI: 3.97, 6.95] years); the mean baseline QMG score
was greater (18.6 [95% CI: 17.1, 20.0] vs. 15.1 [95% CI:
12.9, 17.4]); and the mean baseline QMG bulbar-
component score was higher (1.1 [95% CI: 0.7, 1.6] vs.
0.6 [95% CI: 0.2, 1.0]) in the early responders (Table S2).
No differences in the examined characteristics were seen
between non-responders and either early or late respon-
ders, with the exception of the mean baseline MG-ADL
limbs-component score, which was higher in early
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Figure 1. Efficacy of eculizumab (response analysis set). Percent change from baseline in (A) MG-ADL total score and (B) QMG total score. Data
are least-squares mean + 95% confidence interval estimates. MG-ADL, Myasthenia Gravis-Activities of Daily Living; QMG, Quantitative

Myasthenia Gravis.

Table 3. Worst-case status after the first response.

MG-ADL QMG
Early responders Late responders Early responders Late responders

Patients, n (%) (n = 66) (n=17) (n = 55) (n=15)
Patients with follow-up assessments after the first response 66 (100.0) 15 (88.2) 54 (98.2) 15 (100.0)
Patients maintaining response 30 (45.5) 42 (23.5) 19° (34.5) 1(6.7)
Patients experiencing the following worst case after the first response:

4-point improvement from baseline - - 4(7.3) 4 (26.7)

3-point improvement from baseline - - 2 (3.6) 2(13.3)

2-point improvement from baseline 5(7.6) 2 (11.8) 9(16.4) 1(6.7)

1-point improvement from baseline 9 (13.6) 4 (23.5) 6 (10.9) 2(13.3)

0-point improvement (return to baseline) 8(12.1) 3(17.6) 3 (5.5) 2(13.3)

1-point worsening from baseline 5(7.6) 1(5.9) 4(7.3) 0 (0.0)

2-point worsening from baseline 6(9.1) 1(5.9) 1(1.8) 1(6.7)

3-point worsening from baseline 1(1.5) 0 (0.0) 1(1.8) 0 (0.0)

>4-point worsening from baseline 2 (3.0) 0 (0.0) 5(9.1) 2(13.3)

Abbreviations: MG-ADL, Myasthenia Gravis-Activities of Daily Living; QMG, Quantitative Myasthenia Gravis.

“Two MG-ADL late responders had no follow-up assessments following the timepoint at which they were registered as first responding because
their first MG-ADL response occurred at Week 130 of the open-label extension.

bOne QMG early responder had no follow-up assessments after becoming a QMG responder because the patient withdrew from the study after

Week 12 of the open-label extension.

responders than non-responders (2.9 [95% CI: 2.6, 3.2]
vs. 2.0 [95% CI: 1.3, 2.7]) and the mean baseline QMG
limbs-component score, which was also higher in early
responders than non-responders (11.4 [95% CI: 10.5,
12.3] vs. 8.5 [95% CI: 7.2, 9.7]). Of note, the baseline
characteristics of the analysis population (n = 98) were
similar to those of the REGAIN study population as a
whole (n = 125), suggesting that the analysis population
is representative of the study population.

There were more patients with prior exacerbations in
the MG-ADL early-responder group (55/66 [83.3%]) than
the late-responder group (10/17 [58.8%]), and more
patients with a thymectomy among non-responders
(11/15 [73.3%]) compared with early (38/66 [57.6%])
and late responders (9/17 [52.9%]). Among MG-ADL
non-responders, 33.3% (5/15) had previously used four
or more ISTs compared with 16.7% (11/66) and 17.6%
(3/17) of early and late responders, respectively. No clear
differences were seen for these variables among the QMG
responder groups.

Evaluation of the number of assessments conducted in
each of the response groups showed no differences
between early versus late responders for either MG-ADL
or QMG. Non-responders had fewer assessments than
either the early or late responders for either measure;

© 2021 The Authors. Annals of Clinical and Translational Neurology published by Wiley

however, fewer assessments reflected the higher propor-
tion of patients in the non-responder group discontinuing
from the study. With regard to response according to
MG-ADL score, of the 15 non-responders, 10 (66.7%)
discontinued the study (7/10 [70.0%] patient decision),
while only 15/66 (22.7%) early responders and 2/17
(11.8%) late responders discontinued. For QMG response
groups, 12/28 (42.9%) non-responders discontinued the
study (9/12 [75.0%] patient decision), while only 11/55
(20.0%) early responders and 4/15 (26.7%) late respon-
ders discontinued.

As the dose of concomitant ISTs could be modified at
the investigator’s discretion during the OLE, we explored
whether such changes could have contributed to the clini-
cal responses. Changes in IST use before and after the
first response for patients treated with eculizumab by
responder category are shown in Table 4. Very few
patients in any of the responder categories increased the
daily dose of their IST or started a new IST before their
first documented clinical response. Of the late responders,
two patients (2/17 [11.8%] with a late MG-ADL response;
1/15 [6.7%] with a late QMG response) achieved their
first response just after receiving IVIg for clinical deterio-
ration. None of the late responders received PLEX during
the study before their first response.

1403
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Table 4. Changes in IST use before and after response for patients treated with eculizumab by responder category.

MG-ADL QMG
Early responders Late responders Early responders Late responders
(n =66) (n=17) (n = 55) (n=15)
No. of Patients, No. of Patients, No. of Patients, No. of Patients,
IST change events n (%) events n (%) events n (%) events n (%)
Started a new IST
Total 50 24 (36.4) 9 6 (35.3) 34 17 (30.9) 18 8 (53.3)
Before the first response 1 1(1.5) 0 0 0 0 3 1(6.7)
On or after the first response 49 24 (36.4) 9 6 (35.3) 34 17 (30.9) 15 8 (53.3)
Increased daily dose of an IST
Total 93 29 (43.9) 13 5(29.4) 71 23 (41.8) 16 5(33.3)
Before the first response 0 0 1 1(5.9) 0 0 1 1(6.7)
On or after the first response 93 29 (43.9) 12 5(29.4) 71 23 (41.8) 15 4 (26.7)
Increased daily dose of >1 IST
Total 0 0 2 2(11.8) 2 2 (3.6) 0 0
Before the first response 0 0 0 0 0 0 0
On or after the first response 0 0 2 2(11.8) 2 2 (3.6) 0 0

Abbreviations: IST, immunosuppressive therapy; MG-ADL, Myasthenia Gravis-Activities of Daily Living; QMG, Quantitative Myasthenia Gravis.

Incidence of adverse events according to
response

No clear differences were observed in the adverse-event
incidences for early and late responders using either the
MG-ADL or QMG response definitions. For MG-ADL
responders, 59.7 serious adverse events per 100 person-
years were observed for early responders and 45.9 per
100 person-years for late responders. For QMG respon-
ders, 52.3 serious adverse events per 100 person-years
were observed for early responders and 62.8 per 100
person-years for late responders.

Discussion

The efficacy and tolerability of eculizumab in patients
with anti-AChR-positive refractory gMG were demon-
strated in the 26-week REGAIN study and its OLE; how-
ever, patterns of response were not evaluated during the
original analyses. In this retrospective analysis, responder
data for patients enrolled in the REGAIN trial and its
OLE were assessed to examine patterns of variability and
to understand whether any factors could be identified that
would allow the prediction of time to first response. Two
measures were included—the MG-ADL scale and the
QMG instrument—with responders defined as those
achieving a >3-point or >5-point reduction in their total
score, respectively. Of note, these thresholds exceed the
changes considered to be clinically meaningful, that is, a
2-point reduction in the MG-ADL score® and a 3-point
reduction in the QMG total score,®’ and are therefore
more rigorous criteria.
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The analysis of response patterns showed that while the
majority of patients treated with eculizumab showed a
response within the first 12 weeks of treatment, some
took longer to respond, and a minority of patients did
not achieve a response (as defined for the analysis) within
the eculizumab treatment period across the REGAIN
study and its OLE. Although some patients had received
placebo in REGAIN, the potential impact of any placebo
effect persisting into the OLE (and hence overlapping
with the effects of eculizumab treatment) was avoided by
omitting from the analysis patients with an MG-ADL
score of <6 at eculizumab initiation in the OLE. It is
interesting to note that a higher proportion of non-
responders than early or late responders discontinued
treatment (mostly “patient decision”) before study end.
The discontinuations among non-responders raise the
question of whether a response might have been achieved
had their treatment continued. Many patients maintained
the stringently defined responses at all assessments follow-
ing their initial responses, while others maintained
responses that were above thresholds recognized as being
clinically important. Variable responses and response
durations are not unexpected, as gMG is characterized by
fluctuating muscle weakness and fatigue. It is important
to note, however, that a proportion of patients with pre-
viously refractory disease were able to maintain their
response throughout the study period.

Complete terminal complement inhibition was docu-
mented in all patients regardless of their response status,
which suggests that the degree of complement inhibition
alone does not predict either response or time to
response. Other studies have suggested that mechanisms
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other than complement-mediated damage (e.g., steric hin-
drance by autoantibodies at the AChR; AChR turnover
rate) also contribute to the pathophysiology of MG.?* To
date, however, no clinical or preclinical studies have been
conducted to investigate the relative contributions of
these mechanisms to disease pathophysiology.

Interestingly, while there was a clear overlap between
the MG-ADL and QMG responder populations, there
were also patients who responded according to one mea-
sure but not the other. The differences likely reflect the
different nature of the measures, with the patient-
reported MG-ADL score providing more subjective data
than the physician-reported QMG score. Analysis of the
different responder groups using either measure showed
no clear differences relating to disease severity, as reflected
by the number of previous crises, prior exacerbations, his-
tory of thymectomy, or relating to previous IST use. Base-
line differences between early versus late QMG responders
were seen for the mean duration of MG, mean QMG
score, and mean QMG bulbar-component score. Baseline
differences between early and non-responders were seen
for the mean QMG limbs-component score and mean
MG-ADL limbs-component score. However, we are not
able to provide a physiological explanation for these
observations and would urge caution when interpreting
the results given the post hoc nature of the analysis and
small patient numbers in some of the responder groups.
Opverall, the evaluation of baseline characteristics did not
indicate specific profiles that would allow the prediction
of patients who are likely to show an early versus late ver-
sus non-response for either MG-ADL or QMG.

When evaluating the findings, it is important to under-
stand that physicians treating patients during the OLE of
the REGAIN trial were able to modify the dose of con-
comitant ISTs. However, as reported elsewhere, more
patients stopped or decreased the dose of an IST than
started or increased the dose of an IST.*® In our analysis
to explore whether IST changes could have contributed to
patients’ responses, we observed that for the majority of
responders, the initial response was not preceded by an
increase in the daily dose of IST or initiation of a new
IST, suggesting that these events were not important con-
tributors to response. Notably, the majority of late first
responses were not influenced by IST changes, nor by the
administration of IVIg or PLEX.

Limitations of the analysis include the fact that MG-
ADL and QMG responders were defined by the achieve-
ment of a qualifying score at a single timepoint during
eculizumab treatment. These responder definitions do not
incorporate durability of response; this was, however,
evaluated using data from follow-up assessments through-
out REGAIN and its OLE. In particular, one patient was
defined as a QMG early responder at Week 12 of the
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OLE but had no subsequent follow-up assessments
because they withdrew from the study after this visit; the
durability of their response, therefore, could not be evalu-
ated. There was some variability in the number of assess-
ments per patient over time and small patient numbers in
some analysis groups. Regarding the former point, this
was related to a reduction in the frequency of assessments
conducted later in the trial. This could potentially have
limited the ability of the analysis to capture within-
patient fluctuations when determining response stability
over time. Additionally, the open-label design and lack of
concurrent placebo control in the trial extension could
potentially have resulted in a higher responder rate over
time, given that all patients were aware that they were
receiving active treatment. Finally, while the lack of struc-
tured change in IST dosing during the OLE—including
the ability of investigators to increase background ISTs—
may have indirectly contributed to an increase in
response rate, further evaluations of the data (discussed
above) showed that this limitation did not substantially
affect the findings.

The findings from these analyses suggest that although
most patients with refractory gMG will experience a clini-
cal response (as assessed by MG-ADL or QMG scores) by
Week 12 of eculizumab treatment, first response can be
observed with longer-term treatment. Clinical practice
may reflect the prescribing information, which states that
response to eculizumab is wusually achieved within
12 weeks; however, the current evidence suggests that this
timeframe may need to be re-appraised. Given the small
number of patients in the analysis, it is not yet possible
to determine how long beyond 12 weeks a patient should
be treated before a decision is made to switch treatment,
if an adequate response is not achieved. Despite the fluc-
tuating nature of the illness, a high proportion of patients
with previously refractory gMG maintained a response to
eculizumab throughout the study period. Evaluation of
baseline characteristics did not indicate specific profiles
that would allow the prediction of patients who are likely
to show an early versus late response according to either
their MG-ADL or QMG scores.
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