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Abstract
Background: Eculizumab, a humanized monoclo

nal antibody targeted to terminal complement

protein C5, is approved in Japan for treatment of patients with anti-acetylcholine receptor
antibody-positive (AChR+) generalized myasthenia gravis (JMG) whose symptoms are difficult
to control with high-dose intravenous immunoglobulin (IVlg) therapy or plasmapheresis.
Methods: This interim analysis of mandatory post-marketing surveillance in Japan assessed
the safety and effectiveness of eculizumab at 26 weeks after treatment initiation in patients

with AChR+ gMG.

Results: Data were available for 40 adult patients in Japan [62.5% (25/40) female; mean age
at eculizumab initiation, 51.0years]. Fifteen patients had a history of thymoma. Six patients
were excluded from the effectiveness analysis set due to participation in the open-label
extension part of the phase Ill, randomized, double-blind, placebo-controlled REGAIN study

[ClinicalTrials.gov identifier: NCT02301624]. Afte

r 26 weeks’ follow up, 32 patients (80%) were

continuing eculizumab treatment. Adverse drug reactions were reported by seven patients
[most frequently headache (n=3]]. One death was reported during eculizumab treatment

(relationship unclear as determined by the treati

ng physician) and there was one death 45days

after the last dose (considered unrelated]. No meningococcal infections were reported. Mean
(standard deviation) changes from baseline in Myasthenia Gravis-Activities of Daily Living (MG-
ADL) and Quantitative Myasthenia Gravis (QMG) scores were -3.7 (2.61) (n=27) and -5.6 (3.50)

(n=26), respectively, at 12weeks, and -4.3 (2.72)

(n=26) and -5.6 (4.02) (n=24), respectively, at

26 weeks. Improvements in MG-ADL and QMG scores were generally similar in patients with/
without a history of thymoma. Frequency of IVIg use decreased following eculizumab initiation.
Conclusion: In a real-world setting, eculizumab was effective and well tolerated for the
treatment of AChR+ gMG in adult Japanese patients whose disease was refractory to IVig or
plasmapheresis. These findings are consistent with the efficacy and safety results from the

global phase IIl REGAIN study of eculizumab.
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Introduction

Generalized myasthenia gravis (gMGQG) is a rare
autoimmune disease affecting the neuromuscular
junction, which is characterized by fluctuating
severe muscle weakness and fatigue.! Patients

with gMG can experience difficulties with speech,
swallowing, vision, and mobility, resulting in dis-
ability and impairment of quality of life.?2 The
reported prevalence of myasthenia gravis (MQG) is
107278 per million,>7 and is increasing in both
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Western countries and Japan, particularly in peo-
ple older than 60-65 years.®-11 In Japan, the prev-
alence of MG was 11.8 per 100,000 of the
population in 2006,7 and the majority of cases are
gMG.12

Up to half of patients with gMG in Japan have
insufficiently controlled disease (i.e. inadequately
controlled symptoms and/or insufficient reduction
of oral corticosteroid treatment).13:14 Furthermore,
some patients are unable to tolerate corticoster-
oids and conventional immunosuppressants,!5:10
Refractory disease is associated with significantly
higher risk of exacerbation, myasthenic crisis,
inpatient hospitalization, and emergency room vis-
its, and significantly longer duration of hospital
stay.!%:17 Guidelines recommend repeated treat-
ment with high-dose intravenous immunoglobulin
(IVIg) and/or plasmapheresis to achieve the target
of minimal manifestations status in patients with
refractory gMG who are experiencing symptoms
despite immunosuppressive therapies.!®1° Data
from a retrospective analysis suggest that early
intervention with these therapies combined with a
low-dose corticosteroid regimen might be effective
for maintaining minimal manifestations status.!4
However, IVIg and plasmapheresis do not target
the specific pathologic mechanisms underlying the
disease, and a proportion of patients with refrac-
tory gMG do not respond to these therapies, even
after aggressive and repeated application.4:20

Autoantibodies to the acetylcholine receptor
(AChR) are detected in 80-90% of patients with
gMG@G.7-11,12,21 These autoantibodies initiate patho-
genic processes at the post-synaptic membrane of
the neuromuscular junction, including comple-
ment-mediated membrane damage and inflam-
mation.22 Studies using animal models identified a
role for complement protein C5 in the pathogen-
esis of MG.?3:2¢ Eculizumab (Soliris®; Alexion
Pharma GK, Tokyo, Japan), a humanized mono-
clonal antibody targeted to terminal complement
protein C5, was approved in Japan in December
2017 for the treatment of patients with anti-AChR
antibody-positive (AChR+) gMG whose symp-
toms are difficult to control with high-dose IVIg or
plasmapheresis.?> The efficacy and safety of eculi-
zumab were demonstrated in the global phase III
REGAIN study [ClinicalTrials.gov identifier:
NCTO01997229].26 Subanalysis of data from
REGAIN and its open-label extension [OLE;
ClinicalTrials.gov identifier: NCT02301624]37
showed a consistent efficacy and safety profile

between the Japanese and White [45.5% (40/88)
from Europe; 43.2% (38/88) from North America;
11.4% (10/88) from South America; 17.0%
(15/88) Hispanic or Latino] patients included in
the OLE.2® The entry criteria for the REGAIN
study defined a more restricted patient population
compared with the patients who are eligible to
receive eculizumab in a real-world setting with
regard to disease severity, prior treatment, and
thymoma history. Therefore, efficacy and safety in
the broader group of patients receiving eculi-
zumab in clinical practice in Japan have not been
fully established.

As the number of Japanese patients who received
eculizumab in the clinical studies was limited, the
Japanese Pharmaceuticals and Medical Devices
Agency require the manufacturer to conduct
mandatory post-marketing surveillance of patients
treated with eculizumab since its approval to
understand the characteristics of the patients
treated and to obtain additional effectiveness and
safety data in clinical practice. We report an
interim analysis of safety and effectiveness data
for adult patients in Japan with AChR+ gMG
who were treated with eculizumab between 2017
and 2019, including those with and without a his-
tory of thymoma.

Methods

Study design and participants

The regulatory-mandated post-marketing surveil-
lance includes all adult patients in Japan with
AChR+ gMG treated with eculizumab in a real-
life setting since its approval in December 2017.
Patients who were receiving eculizumab during
the REGAIN study OLE were switched to treat-
ment with commercially available drug as soon as
possible following approval. The protocol for the
post-marketing surveillance was confirmed by the
Japanese Pharmaceuticals and Medical Devices
Agency (22 January 2018) and the study is being
conducted in accordance with Good Post-
Marketing Study Practice ordinance.?® Local eth-
ical approval was not required for this study.

Patients receive the recommended dose and sched-
ule of eculizumab (intravenous infusion), that is,
900mg once weekly for 4weeks, followed by
1200mg 1week later, and 1200 mg every 2weeks
thereafter.2> Meningococcal vaccination is required
=2 weeks before the first dose of eculizumab.
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Data are extracted from each patient’s medical
chart and documented in a case report form
(CRF), collected every 6months for the first
2years and then yearly thereafter. Interim analy-
ses of safety and effectiveness were conducted
after 26 weeks of therapy with eculizumab (data
cut-off: October 2019). Post-marketing surveil-
lance is ongoing; the follow-up period for indi-
vidual patients extends to 3 years (or 8 weeks after
treatment discontinuation, if before 3 years).

Outcomes

Data are collected on patient demographics and
disease characteristics at eculizumab initiation,
duration of eculizumab therapy and number of
doses received, reasons for eculizumab discon-
tinuation, and number and type of other MG
therapies (IVIg and plasmapheresis) received
during the 6 months before and 6 months after
eculizumab initiation.

Adverse events (AEs) and adverse drug reactions
(ADRs) are classified according to the Japanese
version of the Medical Dictionary for Regulatory
Activities. ADRs are defined as those AEs for
which a relationship to eculizumab treatment was
not excluded in the opinion of the patient’s physi-
cian and confirmed by the sponsor based on
information provided by the physician. Serious
ADRs are those that result in death, life-threaten-
ing events, hospitalization or prolonged hospitali-
zation for treatment, persistent or significant
disability or dysfunction, congenital anomalies, or
any other important medical events. Clinical
exacerbation is defined as MG crisis, death, or
MG exacerbation requiring use of rescue medica-
tion/therapy (e.g. plasmapheresis).

MG-Activities of Daily Living (MG-ADL) and
Quantitative MG (QMG) assessment scores are
recorded at baseline and weeks 12 and 26 after
eculizumab initiation. Effectiveness was assessed
based on changes from baseline in MG-ADL and
QMG scores in all patients and according to thy-
moma history, and on MG-ADL and QMG
responder rates (reduction from baseline in total
score of =3 MG-ADL or =5 QMG points).

Statistical analyses

Safety was assessed in the safety analysis set
(patients with =1 completed CRF). Effectiveness
outcomes were assessed in the -effectiveness

analysis set, which included all patients with =1
completed CRF, with the exception of those who
had received eculizumab in REGAIN or the
REGAIN OLE. Analyses of effectiveness (changes
from baseline in MG-ADL and QMG scores and
responder rates) were also performed in sub-
groups of patients with and without a history of
thymoma.

All analyses were descriptive. Continuous varia-
bles were summarized descriptively using means,
standard deviations (SDs), 95% confidence inter-
vals, medians, and ranges. Missing data were not
imputed. Categorical variables were presented as
counts and percentages and were based on
observed data.

Results

Patients

Data collected over 26 weeks of eculizumab ther-
apy were available for a total of 40 adult patients
in Japan (Figure 1), all of whom were included in
the safety analysis set. Six patients participated in
the REGAIN OLE; safety data for these patients
were only included for the period after they left
the OLE, having switched to treatment with com-
mercially available drug (i.e. safety data collected
during their treatment in the OLE were not
included in the safety analysis) and these patients
were excluded from the effectiveness analysis set.
Most patients were female [62.5% (25/40); Table 1].
Mean age at eculizumab initiation was 51.0years.
All patients had anti-AChR antibodies and had
been vaccinated against Neisseria meningitidis
before initiating treatment with eculizumab, in
accordance with the prescribing information in
Japan.?> Mean MG-ADL and QMG scores at
baseline were 8.8 and 15.1, respectively, and
40.0% (16/40), 42.5% (17/40), and 17.5% (7/40)
of patients had Myasthenia Gravis Foundation of
America (MGFA) disease classification of II, III
and IV, respectively, at eculizumab initiation. A
history of thymoma was reported in 37.5%
(15/40) of patients. All patients had previously
received corticosteroids and/or immunosuppres-
sants, and 92.5% (37/40) had received IVIg and/
or plasmapheresis.

Exposure and treatment status
The mean duration of eculizumab treatment was
28.8 weeks, with some patients receiving therapy
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Discontinued (n=5)

e AE (n=2)

® Physician decision (n=1)

e Patient discretion (n=1)

¢ Inadequate response (n=2)
e Other (n=1)

Figure 1. Patient disposition.

|

Patients with 26-week CRF data (n=40)

l l

Patients with history
of thymoma (n=15)

Patients without history
of thymoma (n=25)

l l

Included in safety analysis (n=40)

v

Included in effectiveness analysis (n=34)

l l

Patients with history
of thymoma (n=15)

Patients without history
of thymoma (n=19)

|

v v

Continuing treatment
at 26 weeks (n=10)

Continuing treatment
at 26 weeks (n=16)

Patients may be counted for more than one reason for discontinuation.
AE, adverse event; CRF, case report form; OLE, open-label extension.

for up to lyear (Table 2). At the data cut-off
(26 weeks), 80% (32/40) of patients were contin-
uing therapy. Of eight patients (20%) who dis-
continued eculizumab treatment during the
26-week follow up, seven (18% of total) had dis-
continued by 12weeks. The most common rea-

sons for discontinuation were AEs and inadequate

response, each reported by three patients (Figure 1).
Rates of discontinuation were numerically higher
in patients with, versus those without, a history of
thymoma (Table 2). Two deaths were reported

(see below for details).

Safety

A total of 16 patients experienced AEs (Table
3). Seven patients experienced 12 ADRs com-
prising headache (three events), nasopharyngi-
tis, influenza-like illness, intestinal perforation,
vomiting, musculoskeletal stiffness, erythema,
pruritus, acute myocardial infarction, and ven-

v

Y

first eculizumab

Excluded (n=6)
e Participation in REGAIN
OLE (n=6)

Discontinued (n=3)

e Death (n=1)

e AE (n=1)

* Inadequate response (n=1)

infarction and ventricular fibrillation. No menin-
gococcal infections were reported. The rates of
AEs, serious AEs, ADRs, serious ADRs, and
non-meningococcal infections were numerically
lower in those patients with versus without a
history of thymoma (Table 3).

Two deaths were reported during the 26-week
follow-up period. One 72-year-old male patient
with type 2 diabetes and hypertension died
10days after the
because of ventricular fibrillation and acute
myocardial infarction (causal relationship with

treatment stated by the physician to be unclear).

One 62-year-old male patient who received one
infusion of eculizumab died 45 days after discon-
tinuation due to asphyxia during an MG crisis.
The patient had a history of MG exacerbations,
but no history of MG crises, and the event was
not considered to be related to eculizumab

treatment.

tricular fibrillation (one event each). Six of the
seven patients experiencing ADRs were aged

<65years and all seven had a history of MG
exacerbation, including myasthenic crisis. Four
patients experienced serious ADRs, including
one patient each with nasopharyngitis, influ-
enza-like illness, and intestinal perforation, and
another patient with both acute myocardial

Effectiveness

In the effectiveness analysis set, mean MG-ADL
and QMG total scores decreased after initiation
of eculizumab [Figure 2(a) and (b)]. The mean
(SD) change from baseline in MG-ADL total
score was —3.7 (2.61) (n=27) at 12weeks and
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—4.3 (2.72) (n=26) at 26 weeks. The mean (SD)
change from baseline in QMG total score was
=5.6 (3.50) (n=26) at 12weeks and —=5.6 (4.02)
(n=24) at 26 weeks.

In patients with and without a history of thy-
moma, the mean (SD) changes from baseline in
MG-ADL were —4.0 (2.49) (n=11) and —3.6
(2.76) (n=16), respectively, after 12weeks of
eculizumab treatment and —4.4 (2.22) (n=10)
and —4.2 (3.06) (n=16), respectively, after
26 weeks of treatment [Figure 2(a)]. Mean (SD)
changes from baseline in QMG in patients with
and without a history of thymoma were —6.8
(3.97) (n=10) and —4.9 (3.07) (n=16), respec-
tively, at 12weeks and =7.3 (4.17) (n=8) and
-4.8 (3.80) (n=16), respectively, at 26 weeks
[Figure 2(b)].

Regardless of thymoma history, a clinically
meaningful MG-ADL response (=3-point
improvement from baseline) was recorded for
approximately two thirds of patients [overall
66.7% (18/27)] at 12weeks and =75% of patients
[overall 76.9% (920/26)] at 26 weeks [Figure
3(a)]. QMG responder rates (=5-point improve-
ment from baseline) in the effectiveness analysis
set were =50% at both 12 [57.7% (15/26)] and
26 weeks [54.2% (13/24); (Figure 3(b)]. QMG
responder rates were higher in patients with a
history of thymoma [70% (7/10) and 75% (6/8)
at 12 and 26 weeks, respectively] than in patients
without a history of thymoma [50% (8/16) and
44% (7/16) of patients at 12 and 26weeks,
respectively] (Figure 3b). Of 16 patients who had
assessments for both MG-ADL and QMG
responder status at 12 and 26 weeks, 14 (88%)
maintained or improved their response (as
defined by their MG-ADL or QMG score)
between the two timepoints.

A total of 6 of 34 patients in the effectiveness
analysis set experienced a clinical deterioration/
exacerbation during follow up (five instances of
rescue-medication/therapy use, one of MG crisis,
and one death).

Use of IVIg

The mean (SD) and median (range) number of
IVIg treatments administered in the effective-
ness analysis set decreased from 1.2 (1.49) and
1.0 (0-6), respectively, within the 6months
before eculizumab initiation to 0.2 (0.65) and 0

Table 1. Patient demographics and disease characteristics at the start of
eculizumab treatment (safety analysis set).

Adult patients with
gMG who received
eculizumab (n=40)

Age (years)
Mean (SD)

Median (range)

=65, n (%)
Female, n (%)
BMI (kg/m?), mean (SD)
Inpatient before eculizumab initiation, n (%)
History of thymoma, n (%)
Thymus surgery, n (%)

Extended thymectomy

Thymectomy

Unknown type of thymectomy
Meningococcal vaccination, n (%)

Anti-AChR positive, n (%)

Severity (MGFA classification) at first dose, n (%)

Ila

IIb

Illa

[llb

IVa

IVb

\%
MG-ADL total score, mean (SD)
QMG total score, mean (SD)

Previous exacerbation, including crisis, n (%)

Previous treatment, n (%)
Corticosteroids

Immunosuppressants®

Corticosteroids and/or immunosuppressants®

Cholinesterase inhibitors
IVige
Plasmapheresisd

IVIge and/or plasmapheresisd

51.0(17.4)
55.5 (19-84)
10 (25.0)
25 (62.5)
23.4.(4.7)
9(22.5)
15 (37.5)
25 (62.5)
21 (84.0)2
3(12.0)
1(4.0)2
40 (100.0)
40 (100.0)

10 (25.0)
6(15.0)
9(22.5)
8 (20.0)
2(5.0)
5(12.5)
0

8.8 (5.3)

15.1(7.1)

28 (70.0)

39 (97.5)
39 (97.5)
40(100.0)
27 (67.5)
35 (87.5)
20 (50.0)
37 (92.5)

aExpressed as percentage of patients with history of thymus surgery.

bPrior immunosuppressants included azathioprine, ciclosporin, and tacrolimus.
<Time from last treatment to first dose of eculizumab ranged from 2 to 1953 days.
dTime from last treatment to first dose of eculizumab ranged from 3 to 1641 days.
AChR, acetylcholine receptor; BMI, body mass index; gMG, generalized myasthenia
gravis; IVlg, intravenous immunoglobulin; MG-ADL, Myasthenia Gravis Activities of
Daily Living score; MGFA, Myasthenia Gravis Foundation of America; QMG, Quantitative

Myasthenia Gravis score; SD, standard deviation.
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Table 2. Eculizumab exposure and treatment status at 12weeks and end of follow up for all patients and
according to thymoma history (safety analysis set).

Adult patients with gMG who received eculizumab

All (n=40) With history of Without history of
thymoma (n=15) thymoma (n=25)
Overall treatment duration, weeks
Mean (SD) 28.8 (15.9) 25.8 (16.4) 30.5(15.6)
Median (range) 26.0 (0-52) 26.0 (1-52) 26.0 (0-52)

Total cumulative dose, mg, mean (SD)
Treatment status at Week 12, n (%)
Continuation
Discontinuation
Final treatment status, n (%)
Ongoing

Discontinued

16,940.6 (9194.1)

33 (82.5)
7(17.5)

32(80.0)
8 (20.0)

15,913.5 (9788.8)

11(73.3)
4(26.7)

10 (66.7)
5(33.3)

17,556.8 (8967.4)

22 (88.0)
3(12.0)

22 (88.0)
3(12.0)

gMG, generalized myasthenia gravis; SD, standard deviation.

Table 3. Overview of AEs for all patients and according to thymoma history (safety analysis set).

Patients, n (%)

Adult patients with gMG who received eculizumab

All (n=40) With history of Without history of
thymoma (n=15) thymoma (n=25)

AE 16 (40.0) 4(26.7) 12 (48.0)
ADR 7(17.5) 2(13.3) 5(20.0)
Serious AE 10 (25.0) 3(20.0) 7 (28.0)
Serious ADR 4(10.0) 1(6.7) 3(12.0)
Death 2 (5.0) 11(6.7) 1 (4.0
Meningococcal infection 0 0 0
Non-meningococcal infection 6(15.0) 0 6 (24.0)
Non-meningococcal infection ADRs 0 0 0
Infusion reaction 1(2.5) 0 1(4.0)

a0ne patient who died had already discontinued treatment due to an AE, therefore the death was not included as a reason

for discontinuation.

ADR, adverse drug reaction; AE, adverse event; gMG, generalized myasthenia gravis.

(0-3), respectively, during the 6 months after
initiation. The proportion of patients receiving
=1 IVIg treatment decreased from 59% (20/34)

in the 6 months before eculizumab initiation to
15% (5/34) during the 6 months after initiation
(Figure 4).
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Initiation of eculizumab 12 weeks 26 weeks
All patients, n 34 27 26
Mean (SD) change -3.7 (2.61) -4.3 (2.72)
With thymoma, n 15 11 10
Mean (SD) change -4.0 (2.49) -4.4 (2.22)
Without thymoma, n 19 16 16
Mean (SD) change -3.6 (2.76) -4.2 (3.06)
(b) 307 -@- All patients
Patients with history of thymoma
o5 —— Patients without history of thymoma
o
g 20+
[2]
=
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a
§
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=
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Initiation of eculizumab 12 weeks 26 weeks
All patients, n 34 26 24
Mean (SD) change -5.6 (3.50) -5.6 (4.02)
With thymoma, n 15 10 8
Mean (SD) change -6.8 (3.97) -7.3(4.17)
Without thymoma, n 19 16 16
Mean (SD) change -4.9 (3.07) -4.8 (3.80)

Figure 2. Total scores for (a) MG-ADL and (b) QMG at eculizumab initiation and after 12 and 26 weeks of
treatment in all patients with generalized myasthenia gravis and in subgroups of patients with and without a

history of thymoma (effectiveness analysis set).
Data in graphs have been offset for clarity.

MG-ADL, Myasthenia Gravis Activities of Daily Living score; QMG, Quantitative Myasthenia Gravis score; SD, standard deviation.

Discussion

This interim analysis of post-marketing surveil-
lance data demonstrated that eculizumab was
effective and well tolerated for the treatment of

AChR+ gMG in adult Japanese patients with
treatment-refractory gMG in a real-world set-
ting. After 26 weeks of follow up, most patients
were continuing eculizumab therapy [80%
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All patients With history Without history
1007 I of thymoma I of thymoma
| |
| |
I 80.0 I
80 769 | 75.0
I | 68.8
66.7 I 63.6 I
60 ! !
| |
| |
| |
40 I I
| |
| |
| |
2 -
0 | |
| |
| |
0 1 1
n=27 n=26 n=11 n=10 n=16 n=16
12 weeks 26 weeks 12 weeks 26 weeks 12 weeks 26 weeks
All patients With history Without history
1007 I of thymoma I of thymoma
| |
| |
| |
80 | 75.0 |
| 70.0 |
| |
57.7
60- 542 ! !
' ' 50.0
: : 43.8
40+ I I
| |
| |
20 ' '
| |
| |
| |
0 1 1
n=26 n=24 n=10 n=8 n=16 n=16

12 weeks 26 weeks

12 weeks 26 weeks

12 weeks 26 weeks

Figure 3. (a) MG-ADL responders? and (b) QMG responders® after 12 and 26 weeks of eculizumab treatment
in all patients with generalized myasthenia gravis and in subgroups of patients with and without a history of
thymoma (effectiveness analysis set).
a=3-point improvement in MG-ADL total score after eculizumab initiation.
b=5-point improvement in QMG total score after eculizumab initiation.

MG-ADL, Myasthenia Gravis Activities of Daily Living score; QMG, Quantitative Myasthenia Gravis score.
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Number of 1VIg therapies

Figure 4. Proportion of patients receiving no/one/two/three/four/at least five IVlg treatments before and after

eculizumab initiation (effectiveness analysis set).
IVlg, intravenous immunoglobulin.

(32/40)] and had achieved a clinically relevant
and sustained improvement, and there was a
reduction in the number of IVIg treatments
required.

The findings of this analysis are consistent with
the efficacy and safety results from the phase III
REGAIN study of eculizumab and the subanaly-
sis of data from Japanese patients included in
REGAIN and its OLE.20-28 The magnitude of
improvement in MG-ADL and QMG scores after
26 weeks of eculizumab treatment reported here
(—=4.3 and —5.6, respectively) is similar to that
reported after 26weeks of treatment in the
REGAIN overall study population (—4.1 and
—4.6, respectively2°), despite the different settings
of these analyses, and is greater than that reported
in Japanese patients at 26 weeks after switching
from placebo treatment to open-label eculizumab
(approximately —2.0 and —2.5, respectively?®). In
addition, sustained clinically relevant improve-
ments were achieved by more than two thirds of
patients for MG-ADL and more than half of
patients for QMG, based on established responder
criteria, consistent with the findings of REGAIN. 20
The population in this analysis comprised patients
with a range of MGFA disease severity classifica-
tions; however, overall, patients had a greater
treatment burden at baseline than those enrolled
in the REGAIN study. All patients had received

corticosteroids and/or immunosuppressants and a
higher proportion of patients in this cohort versus
REGAIN had previously received IVIg or plas-
mapheresis. Additionally, 70% (28/40) of patients
in the real-world setting had previously experi-
enced an exacerbation, including myasthenic cri-
sis, which may suggest a greater disease burden.
Patients with a history of thymoma or who had
undergone thymectomy within 12months of the
study were excluded from REGAIN.2° Thymoma-
associated MG is significantly associated with
greater disease severity!2 and is often refractory to
treatment.!® In this post-marketing surveillance,
37.5% (15/40) of the cohort had a history of thy-
moma and 62.5% (25/40) had previous thymec-
tomy/extended thymectomy (including the 15
patients with a history of thymoma).

The effectiveness of eculizumab, based on
MG-ADL total score, was generally comparable in
patients with gMG with/without thymoma history.
However, compared with the patient subgroup
with thymoma, the subgroup without thymoma
had a smaller magnitude of change in QMG total
score between baseline and week 26 and a notably
smaller proportion met the QMG responder crite-
rion. Several factors may have contributed to this,
including the small numbers of patients in the sub-
groups, and underlying clinical differences.
Consistent with previous studies,!? patients with
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thymoma had higher MG-ADL and QMG scores
(more severe disease) at baseline and, therefore, a
high responder rate based on score reduction was
not unexpected. The potentially greater effective-
ness of eculizumab reflected in the QMG out-
comes in thymoma-associated MG might also be
explained in part by the presence of anti-striational
antibodies, which are often detected in thymoma-
associated MG3%31 and have been implicated in
complement activation and muscle dysfunction.32
Differences in QMG and MG-ADL outcomes in
patients treated with eculizumab were also noted
in the REGAIN study. Such differences may be
related to the nature of the assessments: while the
patient-reported MG-ADL is based on the past
week’s experience, the physician-reported QMG is
a point-in-time measure. The two instruments
may also differ in their sensitivity to the response to
treatment in different muscle groups.33

No new safety findings were identified during
26weeks of follow up compared with the eculi-
zumab clinical trial program in MG?%28 and the
post-marketing surveillance of eculizumab in other
indications in Japan.3435 All patients had been vac-
cinated against meningococcus in accordance with
the prescribing recommendations,?> and no cases
of meningitis were reported. Two patients died
during the follow-up period; one death was consid-
ered unrelated to eculizumab treatment, while the
relationship of the other death was unclear. Serious
ADRs were infrequent. The most common ADR
was headache, which was consistent with AEs
reported in the REGAIN study and its OLE,2%:27
and with studies of eculizumab in patients with
paroxysmal nocturnal hemoglobinuria, atypical
hemolytic uremic syndrome, and neuromyelitis
optica spectrum disorder.36-38

Epidemiological data from Japan show an increase
in late-onset gM@G, with a growing proportion of
patients aged =65years.” These patients are at
greater risk of AEs when receiving corticosteroids
and immunosuppressants, and Japanese guide-
lines for the treatment of gMG highlight the
importance of considering patients’ quality of life
when selecting treatment strategies.! The findings
of our analysis provide further support for the use
of eculizumab therapy for patients with AChR+
gMG whose symptoms are difficult to control
with high-dose IVIg or plasmapheresis. An obser-
vational analysis of 12 patients with gMG who
received eculizumab in Japan since its approval
has also demonstrated clinical benefits, including

corticosteroid reductions, in patients with refrac-
tory gMG with or without a history of thymoma,
and those with early-onset gMG.3°

This was an observational study, and the findings
are limited by the small number of patients who
had received eculizumab since its approval in Japan,
and the lack of a control group. Effectiveness data
are further limited by a small number of discontin-
uations during the follow-up period. Longer-term
follow up of a larger cohort of patients is ongoing
and will provide more information on the real-
world safety and effectiveness of eculizumab, as
well as its effect on patient-reported outcomes,
such as quality of life and fatigue. Additional analy-
ses may also help inform whether corticosteroids
and other MG therapies can be reduced with eculi-
zumab treatment to further improve quality of life.

Conclusion

This first analysis of data from the post-marketing
surveillance of eculizumab in a real-world setting
in adult patients with AChR+ gMG in Japan
demonstrates its safety and effectiveness in
patients with and without a history of thymoma.
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