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Abstract
Background and Purpose: The efficacy and safety of ravulizumab, a terminal complement 
C5 inhibitor, in adults with anti-acetylcholine receptor antibody-positive (AChR Ab+) 
generalized myasthenia gravis (gMG) were demonstrated in the CHAMPION MG study 
(NCT03920293). This analysis aimed to characterize the latency to onset of a clinically 
meaningful therapeutic effect for ravulizumab.
Methods: Post hoc analysis of data collected for up to 60 weeks from CHAMPION MG 
was performed to assess the timing of response to ravulizumab. Response was ana-
lyzed based on reductions of ≥2 and ≥3 points (minimal clinically important differences 
[MCIDs]) in Myasthenia Gravis–Activities of Daily Living (MG-ADL) and Quantitative 
Myasthenia Gravis (QMG) total scores, respectively, and on more rigorous reductions 
of ≥3 and ≥5 points, respectively. Time to first response was assessed using the Kaplan–
Meier product-limit method.
Results: The median (95% confidence interval) time to first response was 2.1 (2.1–2.6) and 
4.1 (2.3–10.0) weeks for reductions of ≥2 and ≥3 points in MG-ADL total score, respec-
tively (n = 139), and 4.1 (2.1–10.0) and 18.3 (11.0–33.4) weeks for reductions of ≥3 and 
≥5 points in QMG total score, respectively (n = 134). Cumulative response rates at Week 
60 (data cut-off) were 88% and 82% for ≥2-  and ≥3-point MG-ADL score reductions, 
respectively, and 86% and 59% for ≥3- and ≥5-point QMG score reductions, respectively.
Conclusions: The median times to MCID with ravulizumab treatment in patients with 
AChR Ab+ gMG were ~2 weeks and ~4 weeks based on MCID MG-ADL and QMG total 
score reductions, respectively.
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INTRODUC TION

Advances in our understanding of myasthenia gravis (MG) patho-
physiology have aided the development of targeted treatment 
approaches with the potential to provide faster therapeutic ben-
efit than mainstay treatments such as non-steroidal immunosup-
pressive therapies (NSISTs), without the problematic side effects 
associated with broad immunosuppression. In particular, terminal 
complement inhibitors have been developed based on the impor-
tance of complement-mediated effects on neuromuscular function 
in anti-acetylcholine receptor antibody-positive (AChR Ab+) MG 
(which accounts for ~85% patients with generalized MG [gMG]). 
Binding of a subset of these autoantibodies leads to activation of 
the classical complement cascade, which results in the architec-
tural destruction of the postsynaptic membrane of the neuromus-
cular junction [1–6].

Ravulizumab is a terminal complement C5 inhibitor that has 
been engineered to maintain therapeutic serum concentrations 
with an 8-week dosing interval [7]. Ravulizumab was developed 
by modifying the humanized monoclonal antibody eculizumab 
with four specific amino acid substitutions that lead to reduced 
target-mediated drug disposition (by increasing dissociation of 
the antibody from C5 in the endosome) and enhanced neonatal 
Fc receptor-mediated recycling of the unbound antibody [7]. As a  
result, these modifications extend the elimination half-life of 
the molecule and hence its duration of action [7]. The efficacy 
and safety of ravulizumab in patients with AChR Ab+ gMG were 
evaluated in CHAMPION MG, a 26-week randomized, placebo-
controlled trial with an open-label extension (OLE). The results 
demonstrated that ravulizumab treatment was associated with 
sustained symptom improvement, with a least-squares mean (95% 
confidence interval [CI]) change from baseline of −3.1 (−3.8 to −2.3) 
in Myasthenia Gravis–Activities of Daily Living (MG-ADL) total 
score and − 2.8 (−3.7 to −1.9) in Quantitative Myasthenia Gravis 
(QMG) total score at Week 26, compared with −1.4 (−2.1 to −0.7) 
and −0.8 (−1.7 to 0.1), respectively, in the placebo arm [8]. The  
interim findings from the OLE also support the long-term efficacy 
and safety of ravulizumab [9].

The aim of the current post hoc analyses was to assess the timing 
of response to ravulizumab in terms of patients' functional abilities 
and muscle strength using data from the CHAMPION MG study. For 
the main post hoc analysis, we used the generally accepted thresh-
olds for minimal clinically important difference (MCID) for improve-
ment of a 2-point reduction in MG-ADL total score [10] and a 3-point 
reduction in QMG total score [11]. To moderate some of the placebo 
effect and provide additional evidence to aid treatment decisions, 
analysis of timing of treatment response was also performed using 
more stringent thresholds (3- and 5-point reductions in MG-ADL and 
QMG total scores, respectively). Data based on both sets of thresh-
olds are presented.

METHODS

CHAMPION MG

Full details of the methodology for CHAMPION MG (NCT03920293), 
including ethics approval and participant consent, have been  
reported previously [8, 9]. Briefly, patients were eligible for inclusion 
if they were aged ≥18 years and had AChR Ab+ gMG, a Myasthenia 
Gravis Foundation of America (MGFA) clinical classification of class 
II–IV, and an MG-ADL total score ≥6. Patients were also required 
to have been vaccinated against meningococcal infections in the 
previous 3 years per local standards. Patients received ravulizumab 
(body-weight-based loading dose of 2400, 2700, or 3000 mg, fol-
lowed by 3000, 3300, or 3600 mg at Week 2, then every 8 weeks 
thereafter) or placebo up to Week 26. At the end of the randomized 
controlled period (RCP) patients could enter the OLE and receive  
ravulizumab for up to 4 years. The blind was maintained at entry to 
the OLE, with both patients and investigators remaining unaware 
of the treatment received during the RCP. At Week 26, patients 
switching from placebo received a body-weight-based loading 
dose of ravulizumab as in the RCP, while patients who had received  
ravulizumab during the RCP were administered 900 mg to ensure 
maintenance of C5 inhibition until the next scheduled maintenance 
dose. For the next scheduled maintenance dose at Week 28 and 
every 8 weeks thereafter for up to 4 years, all patients received  
body-weight-based doses of ravulizumab 3000, 3300, or 3600 mg. 
Stable-dose immunosuppressive therapies (including oral glucocor-
ticoids) or acetylcholinesterase inhibitors were permitted through-
out the RCP; dose changes of these agents were permitted during 
the OLE at the investigator's discretion.

The current interim analysis included data collected for up to 
60 weeks from the RCP baseline in patients treated with ravulizumab 
(data cut-off, 9 November 2021), irrespective of whether they  
received ravulizumab during the double-blind RCP and OLE or just 
the OLE.

Time to response analysis

Patients were eligible for inclusion in this post hoc analysis (response-
analysis population) if they initiated ravulizumab at the start of the 
RCP (MG-ADL total score ≥6 was a requirement for entry) or if they 
had an MG-ADL total score ≥6 at the start of the OLE for those who 
switched to ravulizumab. Time to response was assessed based on 
achieving a pre-defined reduction from baseline in MG-ADL or QMG 
total score during CHAMPION MG.

The MG-ADL scale is a validated eight-item, patient-reported 
outcome measure that reflects ocular, bulbar, respiratory, and limb 
symptoms and their impact on function [12, 13]. Each item is graded 
on a 4-point severity scale (from 0 = normal to 3 = most severe), with 
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the total score ranging from 0 to 24; higher scores indicate greater 
functional impairment and disability. MG-ADL response was ana-
lyzed based on the established definition of MCID in MG-ADL of ≥2 
points [10]; an analysis was also conducted using a more stringent 
definition of a reduction in total score of ≥3 points.

The QMG is a 13-item, clinician-reported scale that evaluates 
muscle strength based on the quantitative testing of sentinel muscle 
groups: ocular, facial, bulbar, gross motor, axial, and respiratory [14, 15].  
All items are scored on a scale of 0–3 and the total score ranges 
from 0 to 39; higher scores indicate greater disease severity. QMG 
response was analyzed using the accepted (less stringent) definition 
of MCID in QMG of ≥3 points [11]; an analysis was also conducted 
based on the more conservative definition of a reduction in total 
score of ≥5 points. Permission to use the MG-ADL questionnaire 
and the QMG form was obtained from Mapi Research Trust, Lyon, 
France, https://​eprov​ide.​mapi-​trust.​org.

Statistical analysis

Time to first response after ravulizumab initiation was assessed 
using the Kaplan–Meier product-limit method. Response rates and 
cumulative response rates were determined at Weeks 1, 2, 4, 10, 12, 
18, and 26, and at data cut-off; there was no imputation for missing 
data. The cumulative response rate was conservatively calculated 
using the total sample size (N = 139) as the denominator for all study 
visits. Patient and clinical characteristics at baseline were summa-
rized according to early or late response to ravulizumab (defined 
according to the median time to response determined using the 
Kaplan–Meier product-limit method above) and those not meeting 
the response thresholds used in the study, to determine whether any 

of these characteristics might be predictive of response. Analyses 
were descriptive only; significance testing was not performed due to 
the small sample size of some of the subgroups derived as described 
above.

RESULTS

Study population

The response-analysis population comprised 139 patients treated 
with ravulizumab who had an MG-ADL total score ≥6 at the time 
of ravulizumab initiation (Figure  1). Five of these patients did not 
have QMG results available at data cut-off; QMG results were there-
fore based on 134 patients with data available. The median (range)  
duration of ravulizumab treatment was 53.7 (2.0–63.1) weeks in the 
overall response-analysis population, 60.1 (2.0–63.1) weeks in pa-
tients receiving ravulizumab in the RCP and OLE, and 34.0 (9.0–36.9) 
weeks in those who switched from placebo to ravulizumab at the 
start of the OLE.

MG-ADL responses

Using the Kaplan–Meier analysis of response based on a definition  
of ≥2-point reduction (MCID) in total MG-ADL score, the median  
(95% CI) time to first MG-ADL response in patients receiving  
ravulizumab in the RCP or OLE was 2.1 (2.1–2.6) weeks (Figure 2a). 
MG-ADL early and late responders were therefore defined as those 
with a ≥2-point reduction in MG-ADL in ≤2 weeks and >2 weeks, re-
spectively. The cumulative MG-ADL response rate was 58% after 

F I G U R E  1 Patient populations for the 
CHAMPION randomized controlled period 
(RCP), open-label extension (OLE), and 
response analysis. MG-ADL, Myasthenia 
Gravis–Activities of Daily Living.

Response-analysis popula�on (n = 139)

242 pa�ents assessed
for eligibility

175 randomized

86 assigned to and
received ravulizumab

78 assigned to
ravulizumab in OLE

79 completed RCP

89 assigned to and
received placebo

83 assigned to
ravulizumab in OLE

83 completed RCP

All 86 pa�ents met the inclusion
criterion of having MG-ADL score ≥6
at the start of ravulizumab treatment

and were included in the 
response-analysis popula�on

Baseline for these pa�ents was
the baseline assessment at

the start of the RCP

53/83 had MG-ADL score ≥6 at
start of ravulizumab treatment

and were included in the 
response-analysis popula�on

Baseline for these pa�ents was the
open-label baseline assessment

in the OLE

30/83 had MG-ADL score <6 at
start of ravulizumab treatment
and were excluded from the 

response-analysis popula�on, which 
required MG-ADL score ≥6 at start of

ravulizumab treatment

https://eprovide.mapi-trust.org
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2 weeks' treatment, 86% after 26 weeks, and 88% at data cut-off 
(Figure 3a). The 75th percentile value (95% CI) of the Kaplan–Meier 
estimate was 10.1 (4.1–12.4) weeks. The median (range) duration of 
ravulizumab treatment at data cut-off was 54.3 (12.1–63.1) weeks 
in responders (n = 123) and 34.2 (2.0–61.1) weeks in patients not 
meeting the response threshold of 2-point reduction in MG-ADL 
total score (n = 16).

There were numerical differences in some baseline characteris-
tics between early (≤2 weeks) and late (>2 weeks) MG-ADL respond-
ers to ravulizumab, and patients not meeting the response threshold 
of a 2-point reduction in MG-ADL total score (Table 1). Compared 

with the early-responder group and the group not meeting the re-
sponse threshold, the late-responder group included higher propor-
tions of men and patients who had an MG crisis before study entry, 
and the patients had a longer median time from MG diagnosis to first 
ravulizumab dose. In the group not meeting the response thresh-
old, the median MG-ADL score at baseline was lower than in the 
responder groups.

Using the Kaplan–Meier analysis of response based on a ≥3-point  
reduction in MG-ADL total score, the median (95% CI) time to first 
MG-ADL response in patients receiving ravulizumab in the RCP or 
OLE was estimated as 4.1 (2.3–10.0) weeks (Figure  2a). MG-ADL 

F I G U R E  2 Cumulative probability of response to ravulizumab based on (a) reduction in Myasthenia Gravis–Activities of Daily Living (MG-
ADL) total score and (b) reduction in Quantitative Myasthenia Gravis (QMG) total score. Results from 139 patients with MG-ADL data and 
134 patients with QMG data available at cut-off.
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early and late responders were therefore defined as those with a 
response at ≤4 and >4 weeks, respectively. The cumulative MG-ADL 
response rate continued to increase at each timepoint at which it 
was assessed (Figure  3b). Cumulative response rates were 45% 
after 2 weeks' treatment (i.e., after the first ravulizumab dose), 76% 
after 26 weeks, and 82% at data cut-off. The 75th percentile value  
(95% CI) of the Kaplan–Meier estimate was 26.1 (18.1–33.9) weeks. 
The median (range) duration of ravulizumab treatment at data cut-
off was 54.5 (12.1–63.1) weeks in responders (n = 114) and 34.3 
(2.0–61.1) weeks in patients not meeting the response threshold of 
a 3-point reduction in MG-ADL total score (n = 25).

Baseline characteristics in the different response groups are 
summarized in Table  2. Similar patterns of between-group differ-
ences were observed as for the groups defined by the less stringent 
MG-ADL score.

QMG responses

For the 134 patients with QMG data available, the median (95% CI) 
time to first QMG response based on a ≥3-point reduction (MCID) in 
total QMG score in patients receiving ravulizumab in the RCP or OLE 
was 4.1 (2.1–10.0) weeks (Figure 2b). QMG early and late responders 
were therefore defined as those with a response in ≤4 weeks and 
>4 weeks, respectively. The cumulative QMG response rates were 
46% after 2 weeks' treatment, 75% after 26 weeks, and 86% at data 
cut-off (Figure 4a). The 75th percentile value of the Kaplan–Meier 
estimate was 26.3 (95% CI 12.1–34.1) weeks. The median (range)  
duration of ravulizumab treatment at data cut-off was 54.7  
(9.0–63.1) weeks in responders (n = 115) and 35.1 (2.0–60.3) weeks 
in patients not meeting the response threshold of 3-point reduction 
in QMG total score (n = 19).

F I G U R E  3 Response rates for ravulizumab over time according to (a) a ≥2-point reduction and (b) a ≥3-point reduction in Myasthenia 
Gravis–Activities of Daily Living total score. Cumulative data may not sum due to rounding. L, loading dose; M, maintenance dose.

1 2 4 10 12 18 26 At data
cut-off

<2-point
improvement
by data cut-offWeeks a�er ravulizumab ini�a�on

Pa
�e

nt
s (

%
)

100

90

80

70

60

50

40

30

20

10

0

Dosing

(a) Pa�ents with first response since previous �mepoint
Cumula�ve response rate

30 30 27

58

13

71

6

77

5

82

4

86

0

86

2

88

12

L M M M M

1 2 4 10 12 18 26 At data
cut-off

<3-point
improvement
by data cut-offWeeks a�er ravulizumab ini�a�on

Pa
�e

nt
s (

%
)

90

80

70

60

50

40

30

20

10

0

Dosing

(b) Pa�ents with first response since previous �mepoint
Cumula�ve response rate

22 22 24

45

10

55

7

63

4

66

4

71

5

76

6

82

18

L M M M M



6 of 12  |     HABIB et al.

There were numerical differences in some baseline character-
istics between early (≤4 weeks) and late (>4 weeks) responders 
to ravulizumab and patients not meeting the response thresh-
old (Table  3). Compared with the other response groups, in the 
early-responder group, mean baseline QMG scores were higher, a 
greater proportion of patients had MG exacerbation before study 
entry, and a lower proportion had an MG crisis before study entry. 
In the late-responder group, more patients had MGFA Class IIa 
disease and fewer had Class IIIb disease than in the other groups. 
The median time from MG diagnosis at ravulizumab initiation was 

longer in the group not meeting the response threshold than in 
the other groups.

Using a more stringent ≥5-point reduction in QMG total score 
as an analysis threshold, the median (95% CI) time to first QMG 
response in patients receiving ravulizumab in the RCP or OLE was 
18.3 (11.0–33.4) weeks (Figure 2b). QMG early and late respond-
ers were therefore defined as those with a response in ≤18 weeks 
and >18 weeks, respectively. The cumulative QMG response rate 
continued to increase at each timepoint at which it was assessed 
(Figure  4b). Response rates were 26% after 2 weeks' treatment 

TA B L E  1 Baseline characteristics in response groups based on a ≥2-point reduction in MG-ADL total score.

Variable Early respondersa (n = 80) Late Respondersa (n = 43)
Patients not meeting the response 
thresholdb,c (n = 16)

Male, n (%) 36 (45) 23 (53) 7 (44)

Age at first ravulizumab dose, years

Mean (SD) 55.1 (14.9) 57.6 (15.9) 61.3 (16.2)

Median (min, max) 58.5 (19, 78) 60.0 (22, 82) 68.5 (30, 80)

Time from MG diagnosis at first ravulizumab dose, years

Mean (SD) 10.2 (9.9) 10.5 (9.5) 9.1 (7.8)

Median (min, max) 6.1 (0.6, 39.5) 9.2 (1.1, 36.6) 5.1 (1.9, 28.2)

Baseline MG-ADL total scored

Mean (SD) 9.6 (2.4) 8.8 (2.7) 8.6 (4.5)

Median (min, max) 9.0 (6, 19) 8.0 (6, 17) 7.0 (6, 24)

MGFA disease class at screening, n (%)

IIa 17 (21) 12 (28) 5 (31)

IIb 16 (20) 7 (16) 2 (13)

IIIa 22 (28) 13 (30) 5 (31)

IIIb 19 (24) 6 (14) 2 (13)

IVa 2 (3) 4 (9) 0

IVb 3 (4) 1 (2) 2 (13)

Missing 1 (1) 0 0

ISTs before study entrye,f n (%)

0 5 (6) 1 (2) 0

1 27 (34) 14 (33) 5 (31)

2 40 (50) 22 (51) 8 (50)

3 8 (10) 6 (14) 3 (19)

MG exacerbation before study entry, n (%) 52 (65) 26 (60) 8 (50)

MG crisis before study entry, n (%) 17 (21) 13 (30) 3 (19)

Abbreviations: IST, immunosuppressant therapy; MG, myasthenia gravis; MG-ADL, Myasthenia Gravis–Activities of Daily Living; MGFA, Myasthenia 
Gravis Foundation of America; SD, standard deviation.
aEarly and late MG-ADL response was defined as reduction in MG-ADL total score ≥2 points within (early) and after (late) 2 weeks of ravulizumab 
treatment, respectively.
bAt the time of the interim analysis.
cPatients not meeting the response threshold were defined as those who had a change in score from baseline that was less than the specified 
threshold improvement at data cut-off or Week 60, whichever was earlier.
dThe last available assessment value before the first ravulizumab infusion.
eMedications taken within 2 years before informed consent and up to the first dose of study drug infusion.
fCorticosteroids, azathioprine, mycophenolate mofetil, cyclosporin, tacrolimus, methotrexate, and/or cyclophosphamide.
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(after the first ravulizumab dose), 52% after 26 weeks, and 59% at 
data cut-off. The 75th percentile value of the Kaplan–Meier es-
timate was not reached at data cut-off. The median (range) dura-
tion of ravulizumab treatment at data cut-off was 59.1 (21.9–61.1) 
weeks in responders (n = 79) and 35.1 (2.0–63.1) weeks in patients 
not meeting the response threshold of a 5-point reduction in QMG 
total score (n = 55).

Baseline characteristics in the different response groups are 
summarized in Table  4; similar patterns of between-group differ-
ences were observed as for the groups defined by the less stringent 
QMG score threshold.

DISCUSSION

The current analysis assessed the time to response with ravulizumab 
treatment in patients with gMG, using data from the CHAMPION 
MG study. Using Kaplan–Meier analyses, the median time to first 
response was estimated to be approximately 2 weeks according to 
the MG-ADL score and 4 weeks according to the QMG score, based 
on reductions generally accepted as the MCID for each measure [10, 
11]. Assessments based on more stringent response thresholds gave 
longer estimated median times to first response of approximately 4 
and 18 weeks for the MG-ADL and QMG scores, respectively.

TA B L E  2 Baseline characteristics in response groups based on a ≥3-point reduction in MG-ADL total score.

Variable Early respondersa (n = 77) Late respondersa (n = 37)
Patients not meeting the response 
thresholdb,c (n = 25)

Male, n (%) 35 (45) 21 (57) 10 (40)

Age at first ravulizumab dose, years

Mean (SD) 55.1 (14.0) 57.7 (17.7) 59.5 (15.6)

Median (min, max) 57.0 (19, 78) 63.0 (21, 82) 66.0 (30, 80)

Time from MG diagnosis at first ravulizumab dose, years

Mean (SD) 9.2 (9.5) 12.6 (10.5) 9.3 (7.2)

Median (min, max) 5.3 (0.6, 36.6) 9.4 (1.1, 39.5) 6.5 (1.9, 28.2)

Baseline MG-ADL total scored

Mean (SD) 9.7 (2.7) 8.8 (2.2) 8.4 (3.8)

Median (min, max) 10.0 (6, 19) 9.0 (6, 14) 7.0 (6, 24)

MGFA disease class at screening, n (%)

IIa 19 (25) 9 (24) 6 (24)

IIb 15 (19) 6 (16) 4 (16)

IIIa 20 (26) 12 (32) 8 (32)

IIIb 17 (22) 6 (16) 4 (16)

IVa 2 (3) 3 (8) 1 (4)

IVb 3 (4) 1 (3) 2 (8)

Missing 1 (1) 0 0

ISTs before study entrye,f n (%)

0 4 (5) 1 (3) 1 (4)

1 23 (30) 14 (38) 9 (36)

2 40 (52) 18 (49) 12 (48)

3 10 (13) 4 (11) 3 (12)

MG exacerbation before study entry, n (%) 50 (65) 23 (62) 13 (52)

MG crisis before study entry, n (%) 14 (18) 13 (35) 6 (24)

Abbreviations: IST, immunosuppressant therapy; MG, myasthenia gravis; MG-ADL, Myasthenia Gravis–Activities of Daily Living; MGFA, Myasthenia 
Gravis Foundation of America; SD, standard deviation.
aEarly and late MG-ADL response was defined as reduction in MG-ADL total score ≥3 points within (early) and after (late) 4 weeks of ravulizumab 
treatment, respectively.
bAt the time of the interim analysis.
cPatients not meeting the response threshold were defined as those who had a change in score from baseline that was less than the specified 
threshold improvement at data cut-off or Week 60, whichever was earlier.
dThe last available assessment value before the first ravulizumab infusion.
eMedications taken within 2 years before informed consent and up to the first dose of study drug infusion.
fCorticosteroids, azathioprine, mycophenolate mofetil, cyclosporin, tacrolimus, methotrexate, and/or cyclophosphamide.
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Consistent with findings for other C5 inhibitors [16, 17], the 
current analysis showed that many patients had a rapid response 
to ravulizumab treatment. The rapid onset—by Week 2 in many 
patients—differentiates ravulizumab from NSISTs, which typically 
demonstrate effectiveness only after several months of treatment 
[18–20]. This represents an important potential clinical benefit for 
patients; in particular, the rapid onset of improvement in the MG-
ADL score with ravulizumab treatment reflects the ability to quickly 
recover function in routine daily activities, from the patient's per-
spective. Plasma exchange therapy has an onset of action within a 
few days and intravenous immunoglobulin therapy within a slightly 
longer time period; these are usually administered short-term only 
for the control of severe MG or acute exacerbations, although they 
are used for maintenance treatment in patients with refractory 
gMG [18, 21].

The results also indicate that the first response to ravulizumab 
may be slower in some patients, indicating that a longer “trial of 
therapy” may be required before it is considered ineffective. The 
reason for the delayed response in some patients is not clear. It may 
reflect cumulative effects of concomitant slower-acting NSISTs, 
which were permitted during the study. A delayed response has also 
been observed in some eculizumab-treated patients: in the phase 3 
REGAIN trial, most patients had a clinical response by Week 12, but 
first responses were also observed with longer-term treatment [16].

Another interesting observation is the difference in time to first 
response when assessed using the MG-ADL and QMG scores, al-
though the difference was much smaller when the less stringent 
MCID criteria were applied. This slower QMG response was also 
observed in an analysis of time to first response for eculizumab in 
patients with refractory, anti-AChR Ab+ gMG [22]. Such disparate 

F I G U R E  4 Response rates for ravulizumab over time according to (a) a ≥3-point reduction and (b) a ≥5-point reduction in Quantitative 
Myasthenia Gravis total score. Cumulative data may not sum due to rounding. L, loading dose; M, maintenance dose.
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timing may derive from differences in the cut-off scores used to 
define response. Another possible explanation is that the MG-ADL 
assessment is more qualitative (and therefore more susceptible to a 
placebo effect), while the QMG assessment is more quantitative. It 
has previously been shown that the correlation between MG-ADL 
and QMG scores (change from baseline post treatment) increases 
with time [23], suggesting that the MG-ADL questionnaire is more 
sensitive to change than the QMG scale. In clinical practice, the 
results of the current analysis suggest that patients may perceive 
improvements in their disease as early as 2 weeks after starting rav-
ulizumab, but that objective physician-rated improvements in muscle 

weakness may take longer. Thus, if physicians use QMG rather than 
MG-ADL scores to assess patients in clinical practice, a longer “trial 
of therapy” may be required.

Data from the current analysis may also help inform decisions on 
the appropriate duration of a trial of ravulizumab treatment for pa-
tients who do not experience a rapid improvement in symptoms. At 
the data cut-off, 12% and 18% of patients did not meet the 2- and 3-
point response thresholds, respectively, in MG-ADL total score, and 
14% and 41% did not meet the 3- and 5-point response thresholds, 
respectively, in QMG total score. Some (but not all) of these patients 
may continue to derive benefit from longer treatment, although 

TA B L E  3 Baseline characteristics in response groups based on a ≥3-point reduction in QMG total score.

Variable Early respondersa (n = 75) Late respondersa (n = 40)
Patients not meeting the response 
thresholdb,c (n = 19)

Male, n (%) 35 (47) 22 (55) 7 (37)

Age at first ravulizumab dose, years

Mean (SD) 56.6 (14.2) 58.4 (14.4) 56.5 (19.3)

Median (min, max) 58.0 (19, 82) 62.0 (30, 79) 62.0 (20, 80)

Time from MG diagnosis at first ravulizumab dose, years

Mean (SD) 10.6 (10.6) 9.8 (8.9) 10.4 (7.0)

Median (min, max) 5.5 (0.6, 39.5) 7.5 (1.3, 36.6) 9.4 (1.1, 28.2)

Baseline QMG total scored

Mean (SD) 16.2 (4.1) 13.3 (4.4) 14.6 (7.5)

Median (min, max) 17.0 (6, 26) 14.0 (6, 22) 12.0 (6, 39)

MGFA disease class at screening, n (%)

IIa 15 (20) 15 (38) 3 (16)

IIb 12 (16) 6 (15) 6 (32)

IIIa 23 (31) 12 (30) 4 (21)

IIIb 18 (24) 4 (10) 4 (21)

IVa 2 (3) 3 (8) 0

IVb 4 (5) 0 2 (11)

Missing 1 (1) 0 0

ISTs before study entry,e,f n (%)

0 4 (5) 2 (5) 0

1 27 (36) 10 (25) 8 (42)

2 34 (45) 23 (58) 10 (53)

3 10 (13) 5 (13) 1 (5)

MG exacerbation before study entry, n (%) 52 (69) 20 (50) 11 (58)

MG crisis before study entry, n (%) 14 (19) 13 (33) 6 (32)

Abbreviations: IST, immunosuppressant therapy; MG, myasthenia gravis; MGFA, Myasthenia Gravis Foundation of America; QMG, Quantitative 
Myasthenia Gravis; SD, standard deviation.
aEarly and late QMG response was defined as reduction in QMG total score ≥3 points within (early) and after (late) 4 weeks of ravulizumab treatment, 
respectively.
bAt the time of the interim analysis.
cPatients not meeting the response threshold were defined as those who had a change in score from baseline that was less than the specified 
threshold improvement at data cut-off or Week 60, whichever was earlier.
dThe last available assessment value before the first ravulizumab infusion.
eMedications taken within 2 years before informed consent and up to the first dose of study drug infusion.
fCorticosteroids, azathioprine, mycophenolate mofetil, cyclosporin, tacrolimus, methotrexate, and/or cyclophosphamide.
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the requirement for continued treatment needs to be weighed 
against cost and other potential therapeutic strategies that might be  
employed. It is possible that an analysis of the characteristics of  
patients with different timing of response could provide insights into 
the appropriate duration of a trial of ravulizumab treatment. Analysis 
of the demographic and clinical characteristics of early responders, 
late responders, and patients not meeting the response threshold in 
CHAMPION MG provides some interesting observations. However, 
based on descriptive analysis, there were no clear trends and the 
data are not sufficiently robust to draw firm conclusions relevant to 
predicting the timing of patients' response to ravulizumab. This may 

reflect the small patient numbers (and hence high interpatient vari-
ability), and further work is needed to identify patients most likely 
to respond to ravulizumab and to determine how long to continue 
therapy in those who do not respond quickly. As well as time to 
onset of therapeutic effect, factors to be considered when selecting 
treatment for gMG include comparative effectiveness, safety and 
tolerability, patient convenience, and cost.

Limitations of the current analysis include its post hoc nature 
and the low patient numbers in some of the response groups. The 
absence of a comparison against placebo through 60 weeks of treat-
ment also complicates interpretation of the results, although analysis 

TA B L E  4 Baseline characteristics in response groups based on a ≥5-point reduction in QMG total score.

Early respondersa (n = 67) Late respondersa (n = 12)
Patients not meeting the response 
thresholdb,c (n = 55)

Male, n (%) 30 (45) 6 (50) 28 (51)

Age at first ravulizumab dose, years

Mean (SD) 56.1 (14.1) 59.4 (11.5) 57.8 (16.7)

Median (min, max) 58.0 (19, 78) 58.5 (37, 79) 63.0 (20, 82)

Time from MG diagnosis at first ravulizumab dose, years

Mean (SD) 10.0 (10.8) 9.1 (9.3) 11.0 (8.2)

Median (min, max) 5.0 (0.6, 39.5) 3.6 (1.3, 26.4) 9.2 (1.1, 36.6)

Baseline QMG total scored

Mean (SD) 16.0 (4.3) 14.0 (4.7) 14.3 (5.5)

Median (min, max) 16.0 (6, 26) 15.5 (7, 20) 14.0 (6, 39)

MGFA disease class at screening, n (%)

IIa 17 (25) 5 (42) 11 (20)

IIb 10 (15) 1 (8) 13 (24)

IIIa 17 (25) 4 (33) 18 (33)

IIIb 16 (24) 1 (8) 9 (16)

IVa 2 (3) 1 (8) 2 (4)

IVb 4 (6) 0 2 (4)

Missing 1 (1) 0 0

ISTs before study entrye,f n (%)

0 4 (6) 0 2 (4)

1 24 (36) 3 (25) 18 (33)

2 30 (45) 7 (58) 30 (55)

3 9 (13) 2 (17) 5 (9)

MG exacerbation before study entry, n (%) 46 (69) 5 (42) 32 (58)

MG crisis before study entry, n (%) 10 (15) 3 (25) 20 (36)

Abbreviations: IST, immunosuppressant therapy; MG, myasthenia gravis; MGFA, Myasthenia Gravis Foundation of America; QMG, Quantitative 
Myasthenia Gravis; SD, standard deviation.
aEarly and late QMG response was defined as reduction in QMG total score ≥5 points within (early) and after (late) 18 weeks of ravulizumab 
treatment, respectively.
bAt the time of the interim analysis.
cPatients not meeting the response threshold were defined as those who had a change in score from baseline that was less than the specified 
threshold improvement at data cut-off or Week 60, whichever was earlier.
dThe last available assessment value before the first ravulizumab infusion.
eMedications taken within 2 years before informed consent and up to the first dose of study drug infusion.
fCorticosteroids, azathioprine, mycophenolate mofetil, cyclosporin, tacrolimus, methotrexate, and/or cyclophosphamide.
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of the ravulizumab and placebo study arms during the 26-week RCP 
demonstrated a significantly shorter median time to MG-ADL and 
QMG response for ravulizumab compared with placebo (Tables S1 
and S2). A considerable placebo effect was observed in the MG-ADL 
response data (and to a lesser extent in the QMG response data) 
in the RCP. This was also noted in the primary analyses of clinical 
outcomes from the CHAMPION MG study [8]. Although the cause 
of the placebo effect is unknown, this is consistent with findings in 
other phase 2 and 3 clinical studies in gMG [22, 24–26]. An addi-
tional limitation is the interim nature of the analysis, which meant 
that there was limited follow-up for some patients.

In conclusion, a considerable proportion of patients had a first 
response within 2 weeks of initiating ravulizumab treatment, even 
when assessed using thresholds above MCIDs. The results also 
suggest that, when using ravulizumab in clinical practice, a longer 
than anticipated treatment trial may be warranted for some patients 
before considering treatment discontinuation. To obtain a fuller 
clinical picture when evaluating treatment effectiveness, MG-ADL 
scores and, if possible, QMG scores should be compared with those 
before treatment initiation, and cumulative changes should be as-
sessed over time. Further work to evaluate patient and disease char-
acteristics that predict response and timing of response would be 
beneficial.
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