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Using complement inhibitor therapy to reduce steroid doses in patients with generalized 
myasthenia gravis

This study evaluated the effectiveness of complement inhibitor therapy in reducing 
steroid use in patients with generalized myasthenia gravis (gMG), an autoimmune disease 
associated with autoantibodies targeting the neuromuscular junction, leading to muscle 
weakness and fatigability. Standard treatment for gMG involves corticosteroids and 
non-steroidal immunosuppressants such as azathioprine and mycophenolate mofetil. 
However, long-term steroid use can lead to significant systemic adverse effects. Recently 
approved targeted therapies, including complement inhibitors such as eculizumab 
and ravulizumab, offer a promising approach by inhibiting the complement C5 protein. 
However, there is limited real-world data on their ability to reduce steroid use. In this 
study, we enrolled 69 gMG patients who were receiving steroids at baseline, in addition 
to either azathioprine, mycophenolate mofetil, or complement inhibitors. We assessed 
changes in steroid dosage at different time points. Our results showed a significant 
reduction in steroid use across all treatment groups. Notably, patients treated with 
complement inhibitors experienced a more significant reduction in steroid dosage at 

Complement inhibitor therapy as  
a steroid-sparing strategy in generalized 
myasthenia gravis
Sofia Marini , Silvia Falso, Federico Habetswallner, Martina Marini  
and Raffaele Iorio

Abstract
Background: Standard management of generalized myasthenia gravis associated with anti-
acetylcholine receptor autoantibodies (AChR-gMG) includes corticosteroids and nonsteroidal 
immunosuppressants. Complement inhibitors (CI) represent a more tailored therapeutic 
strategy. Real-world data on the steroid-sparing efficacy of CI remain limited.
Objective: To investigate the steroid-sparing efficacy of CI in AChR-gMG.
Design: We identified 69 AChR-gMG patients on corticosteroids treated with azathioprine 
(AZA), mycophenolate mofetil (MMF), or CI.
Methods: Steroid tapering was assessed by comparing corticosteroid dosage at several time-
points to baseline.
Results: Steroids reductions were statistically significant for all therapies at every time 
point compared to baseline (all p < 0.001). Pairwise comparisons using the Mann–Whitney U 
test revealed significant differences between CI and MMF at 3 months (p = 0.0372), 6 months 
(p = 0.0193), and 9 months (p = 0.0321) and between CI and AZA at 6 months (p = 0.0415).
Conclusion: CI rapidly and effectively reduced corticosteroid dosage in most AChR-gMG 
patients, suggesting their potential role as steroid-sparing therapeutic options.
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earlier time points, compared to those receiving azathioprine or mycophenolate mofetil. 
These findings suggest that complement inhibitors may be effective in reducing steroid 
use in gMG patients, making them a promising treatment option for minimizing steroid 
doses and their associated side effects.

Keywords:  acetylcholine receptor antibodies, complement inhibitors, corticosteroids, 
myasthenia gravis, steroid-sparing agents
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Introduction
Generalized myasthenia gravis (gMG) is a rare auto-
immune disorder of the neuromuscular junction, 
caused by autoantibodies (Abs) targeting postsynap-
tic membrane proteins.1 Symptoms include ptosis, 
diplopia, limb weakness, dysarthria, dysphagia, and 
dyspnea.2 Standard therapy consists of acetyl-
cholinesterase inhibitors, corticosteroids, and  
nonsteroidal immunosuppressants (ISTs),3 yet 
approximately 10% of patients remain treatment-
refractory.4 Moreover, prolonged corticosteroids 
use causes significant systemic adverse effects, 
affecting patients’ quality of life.5,6 Consequently, a 
key therapeutic goal in gMG is sustained symptom 
control with minimized therapy side effects.7 Most 
gMG cases involve Abs against the acetylcholine 
receptor (AChR),8 which is pathogenic through 
three mechanisms: blocking of acetylcholine binding 
site; cross-linking of adjacent receptors, promoting 
internalization and degradation of AChRs; destruc-
tion of the postsynaptic membrane through comple-
ment activation and formation of membrane-attack 
complexes (MACs).9 Complement inhibitors (CI) 
thus represent a targeted option for AChR-antibody-
positive gMG (AChR-gMG).10

Eculizumab and ravulizumab, approved for 
AChR-gMG, inhibit the complement C5 protein, 
preventing the formation of MACs.11,12 Although 
clinical trials have demonstrated their efficacy, 
real-world data on their steroid-sparing effects 
remain limited. This study aimed to assess the 
potential of CI as steroid-sparing agents.

Methods

Study population
We conducted a retrospective cohort study emu-
lating a target trial to compare the steroid-sparing 

efficacy of CI, mycophenolate mofetil (MMF), 
and azathioprine (AZA) in gMG. We included 
patients ⩾18 years old with AChR-gMG, admit-
ted to the outpatient clinic of Fondazione 
Policlinico Agostino Gemelli IRCCS between 
June 2020 and November 2024. At baseline, all 
received corticosteroids combined with AZA, 
MMF, or CI. Inclusion criteria included a con-
firmed diagnosis of AChR-gMG and a follow-up 
of at least 6 months.

Treatment followed standard guidelines.13 Pyri
dostigmine was first-line medication. Thyme
ctomy was performed in patients with thymoma 
or early-onset gMG. Prednisone (0.5–1 mg/kg 
daily) was started in patients unresponsive to 
pyridostigmine and progressively tapered to the 
minimum effective dose or withdrew, according 
to clinical response. Steroid-sparing agents, AZA 
as first-choice, were added in still symptomatic 
cases, requiring high maintenance steroid doses 
or at risk for adverse events. MMF was employed 
when AZA was ineffective or not tolerated. 
According to AIFA prescribing criteria, eculi-
zumab was administrated to patients with 
Myasthenia Gravis-Activity Daily Living 
(MG-ADL) score ⩾6 and Myasthenia Gravis 
Foundation of America (MGFA) class ⩾III, with 
inadequate response to corticosteroids and ⩾2 
ISTs. Ravulizumab was prescribed to patients 
unresponsive to one IST other than corticoster-
oids, with MG-ADL score ⩾6 and MGFA ⩾IIb.

To minimize confounding from nonrandom 
treatment assignment, we employed propensity 
score matching. Propensity scores were estimated 
using logistic regression models incorporating 
baseline covariates: age, sex, thymoma status, dis-
ease duration, disease severity (MGFA maximum 
class), baseline steroid dose, and comorbidities 
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(hypertension, osteoporosis). Patients receiving 
MMF were matched 1:1 with those receiving CI 
using nearest-neighbor matching within a caliper 
of 0.2 standard deviations of the logit of the pro-
pensity score.

Recognizing that AZA is often prescribed as first-
line IST and that baseline characteristics differed 
from those receiving MMF or CI, we randomly 
selected 30 patients on AZA for inclusion. 
Selection was performed by an investigator (S.F.) 
blinded to patient identities and steroid dosage 
data to reduce selection bias.

Steroid-tapering analysis
Steroid doses were recorded at baseline and at 3, 
6, 9, and 12 months. The primary outcome was 
the percentage reduction in steroid dose from 
baseline at each time point, which was used as a 
measure of the steroid-sparing efficacy of each 
therapy.

Statistical analyses
The Shapiro–Wilk test was employed to verify the 
Gaussian distribution of the data. Categorical 
variables were presented as absolute frequencies 
and percentages, whereas continuous variables 
were summarized with means, medians, and 
interquartile ranges (IQR). Wilcoxon signed-rank 
test was used for pairwise comparisons between 
baseline and different time points (3, 6, 9, and 
12 months) for each treatment group. Mann–
Whitney U test was employed to perform pairwise 
comparisons between therapy groups at different 
time points.

To address missing data at 9- and 12-months 
follow-up, we applied two methods:

(1)	 Complete case analysis: Our primary 
analysis included only patients with data 
at all five time points (n = 62). The direc-
tion and significance of time-point com-
parisons remained unchanged.

(2)	 Multiple imputation: We used MICE in 
R to impute missing steroid doses at 9 
and 12 months with different values based 
on baseline dose, therapy, MGFA maxi-
mum class, comorbidities, age, sex, dis-
ease duration. Post-imputation, Wilcoxon 
signed-rank, and Mann–Whitney U tests 
did not show significant differences.

To assess the longitudinal effect of different ther-
apies on steroid reduction, multivariate linear 
regression models were conducted at 3, 6, 9, and 
12 months, adjusting for relevant covariates 
including baseline dose, disease duration, age at 
onset, thymoma status, and treatment category 
(AZA, MMF, CI). Models were tested for linear-
ity, homoscedasticity, and absence of collinearity 
using variance inflation factors, and residual diag-
nostics were assessed.

Statistical significance was set at p < 0.05.

The reporting of this study conforms to STROBE 
guidelines for cohort studies.14

Results
A total of 69 AChR-gMG patients were enrolled: 
30 treated with AZA, 20 with MMF, and 19 with 
CI (12 with eculizumab and 7 with ravulizumab). 
All 69 included patients had ⩾6 months follow-
up. Data at 9 and 12 months were fully available 
for 68 and 62 patients, respectively. Missing 
9-month data (n = 1) resulted from CI discontin-
uation due to inefficacy, whereas missing 
12-month data (n = 7), were due to follow-up 
schedule deviations or transfers of care. Baseline 
demographics and clinical characteristics, includ-
ing median age at therapy initiation and MGFA 
maximum class, showed no significant differences 
across groups (Figure 1(a)). In contrast, signifi-
cant differences were observed between patients 
receiving CI and AZA-treated patients in terms of 
age at onset, disease duration, and thymoma sta-
tus (p < 0.001). No significant differences were 
found between patients undergoing CI and those 
receiving MMF (Table 1).

CI subgroup: Patient population and  
steroid-sparing effect
Median age at baseline was 53 (IQR: 45–61) years 
and 12/19 (63.2%) patients were female. All sub-
jects underwent a 6-month follow-up, while 13/19 
(68.4%) had a follow-up of 12 months.

Mean reduction (%) of steroid daily dose from 
baseline to 3-month follow-up was 5.6 (23.1%, 
p < 0.001) mg, increasing to 10 (41.2%, 
p < 0.001) mg at 6-month follow-up.

Steroid daily dose (median (IQR)) was reduced 
from 20 (15–27.5) mg at baseline, to 15 
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(10–16.25) mg at 6-month follow-up. Overall, 
16/19 (84.2%) patients tapered their steroid dose, 
with 13/19 patients also receiving nonsteroidal 
ISTs (AZA, n = 3; MMF, n = 8; cyclosporine, 
n = 1; rituximab within 6 months, n = 2). No sig-
nificant differences were observed in the percent-
age reduction of corticosteroids from baseline to 
6-month follow-up between the two groups: 
43.1% for patients under nonsteroidal ISTs com-
pared to 37.3% for patients receiving only ster-
oids (p = 0.86). Two patients (both on eculizumab) 
maintained stable steroid dosages of 5 and 
16.25 mg/day, respectively, but they were able to 
discontinue chronic intravenous immunoglobu-
lin. Due to poor response to eculizumab, one 
patient required an augmentation of her daily 
steroid prescription of 5 mg; after 6 months, she 
experienced an exacerbation that required intra-
venous immunoglobulins and withdrew CI.

At 12-month follow-up, 11/13 (84.6%) patients 
tapered their steroid dosages, with median daily 

dose decreasing to 12.5 (IQR: 6.88–14.38) mg and 
a mean reduction of 15.38 (57.54%, p < 0.001) mg; 
one patient withdrew steroids. Moreover, within 
12 months from baseline, one eculizumab-treated 
patient discontinued AZA entirely.

Comparison of steroid-sparing effect  
among AZA, MMF, and CI
A total of 69 patients were included in the analysis. 
AZA was administered at a daily dose of 2 mg/kg, 
while the median daily dose of MMF was 2 g 
(IQR: 1.5–2). This dosing regimen remained sta-
ble throughout the entire follow-up. Steroid dose 
distributions across therapy groups at baseline 
and at 6-month follow-up are represented in 
Figure 1(b).

Steroid dose reductions were statistically signifi-
cant for all therapies at every time point compared 
to baseline (AZA, MMF, and CI at 3, 6, 9, and 
12 months: p < 0.001; Figure 1(c) and (d)).

Figure 1.  (a) MGFA classification distribution by therapy group. (b) Comparison of steroid dose categories 
across therapy groups at baseline and at 6 months. (c) Density plots showing the distribution of steroid doses 
for patients receiving AZA, MMF, or CI at baseline, 3, 6, 9, and 12 months. CI therapy shows a marked shift 
toward lower steroid doses over time compared to MMF and AZA. Density reflects the probability distribution 
of doses in each group. (d) The colored lines represent the mean steroid reduction at each follow-up time 
point for each therapy group. The shaded bands around each line indicates the interquartile range (25th–75th 
percentile), illustrating the central spread of values. Different colors distinguish the therapy groups (CI in blue, 
AZA in green, MMF in red).
AZA, azathioprine; CI, complement inhibitor; MGFA, Maximum Myasthenia Gravis Foundation of America; MMF, 
mycophenolate mofetil.

https://journals.sagepub.com/home/tan


S Marini, S Falso et al.

journals.sagepub.com/home/tan	 5

Table 1.  Demographic and clinical characteristics of MG population receiving CI, AZA, and MMF.

CI AZA p MMF p

Number of patients 19 30 20  

  Eculizumab-treated patients 12 N/A N/A  

  Ravulizumab-treated patients 7 N/A N/A  

Female sex, n (%) 12 (63.2) 11 (36.7) 0.075 9 (45) 0.421

Comorbidities, n (%)

  Hypertension 4 (21) 7 (23.3) 0.865 7 (35) 0.346

  Osteoporosis 8 (42) 4 (13.3) 0.059 8 (40) 0.897

Age at onset (year), median (IQR) 43 (19–53) 64 (41.75–60) <0.001 43 (22.25–56.5) 0.566

Age at therapy initiation (year), median (IQR) 53 (45–61) 66 (45.5–71) 0.053 54 (28.5–67) 0.914

Time from onset to therapy (year), median (IQR) 10 (6–18) 1 (0–4.25) <0.001 7 (3.25–10.75) 0.24

Worst MGFA classification, n (%)

  I 0 0 0  

  II 0 7 (23.3) 3 (15)  

  III 7 (36.8) 14 (46.7) 0.51 6 (30) 0.661

  IV 6 (31.6) 5 (16.7) 0.233 5 (25) 0.658

  V 6 (31.6) 4 (13.3) 0.13 6 (30) 0.918

Thymoma, n (%) 10 (52.6) 3 (10) 0.001 11 (55) 0.644

Thymectomy, n (%) 16 (84) 8 (26.67) <0.001 18 (90) 0.6

MG treatment at baseline, n (%)

  Oral corticosteroids 19 (100) 30 (100) 20 (100)  

  Azathioprine 3 (15.8) 30 (100) 0  

  Mycophenolate mofetil 8 (42) 0 20 (100)  

  Cyclosporine 1 (5.3) 0 0  

  Rituximab (within 6 months from baseline) 2 (10.5) 0 0  

  Chronic IV immunoglobulin 3 (15.8) 0 0  

MGFA-PIS at 6-month follow-up, n (%)

  CSR 0 0 0  

  PR 0 0 0  

  MM 6 (31.6) 10 (33.3) 0.91 2 (10) 0.1

  I 11 (57.9) 15 (50) 0.6 12 (60) 0.897

(Continued)
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CI demonstrated the most pronounced steroid-
sparing effect across all time points, with signifi-
cant reductions in steroid doses compared to 
MMF and AZA at earlier time points. Pairwise 
comparisons using the Mann–Whitney U test 
revealed significant differences between CI and 
MMF at 3 (p = 0.0372), 6 (p = 0.0193), and 
9 months (p = 0.0321) and between CI and AZA 
at 6 months (p = 0.0415). Differences observed 
between CI and the other therapies at other time 
points were not statistically significant (Figure 
1(d)).

Despite steroid tapering, most patients in each 
subgroup achieved clinical stability or improve-
ment. At 6 months, MGFA-Post Intervention 
Status indicated Minimal Manifestation status in 
31.6% of patients undergoing CI, 33.3% of those 
on AZA, and 10% on MMF. Improved status 
was observed in 57.9% of CI-treated patients, 
50% of those on AZA, and 60% on MMF.

Multivariate regression models for steroid 
reduction at 3, 6, 9, and 12 months
CI consistently predicted strong steroid-sparing 
effects at 3 (p = 0.002), 9 (p < 0.001), and 12 
months (p = 0.004) compared to AZA, and at 3 
(p = 0.019) and 9 months (p < 0.021) compared 
to MMF, even after adjusting for baseline differ-
ences (thymoma, age, disease duration). In this 
model, baseline steroid dose was the strongest 
predictor of the percentage of steroid reduction 
while no significant differences were observed 
between AZA and MMF (all p > 0.1). Although 
thymoma status differed across groups, it was not 
a significant predictor of steroid reduction (all 
p > 0.4), while longer disease duration was associ-
ated with a reduced steroid-sparing effect, reach-
ing statistical significance at 6 (p = 0.021) and 

9 months (p = 0.044), but not at 3 months 
(p = 0.057; Supplemental Table).

Discussion
We analyzed corticosteroid dose reductions in 
AChR-gMG patients treated with CI at our out-
patient clinic, comparing their steroid-sparing 
effects to those of AZA and MMF.

Notably, most patients receiving CI (16/19) suc-
cessfully tapered their steroid dosages. Several 
patients demonstrated a faster initial taper (e.g., 
from a mean baseline dose of 30–50 mg to <15 mg 
by 6 months), followed by a stabilization or more 
gradual reduction from 6 to 12 months to avoid 
flare-ups.

Due to their recent approval, real-world data on 
the steroid-sparing effect of CI in AChR-gMG 
remain limited. Our findings provide further evi-
dence of the steroid-sparing efficacy of eculi-
zumab15–18 and ravulizumab,19 suggesting that CI 
enable a safe and early reduction of steroid dos-
ages in most patients.

Interestingly, no significant differences were 
observed between patients receiving nonsteroidal 
ISTs at baseline and those who were not. While 
the contribution of ISTs in maintaining clinical 
stabilization cannot be ruled out, our data suggest 
that steroid reduction was primarily obtained 
with the introduction of CI as an “add-on” 
therapy.

Moreover, CI demonstrated the higher steroid-
sparing effects at 3, 6, and 9 months compared to 
MMF, and at 6 months compared to AZA, sug-
gesting that these treatments may offer a rapid 
and valid strategy for reducing corticosteroids in 

CI AZA p MMF p

  U 1 (5.3) 4 (13.3) 0.379 5 (25) 0.092

  W 0 1 (3.3) 1 (5)  

  E 1 (5.3) 0 0  

Continuous and categorical variables are reported as median (IQR) and number (%).
AZA, azathioprine; CI, complement inhibitors; CSR, complete stable remission; E, exacerbation; I, improved; IQR, interquartile range; MG, myasthenia 
gravis; MGFA, Myasthenia Gravis Foundation of America; MGFA-PIS, Myasthenia Gravis Foundation of America—Post Intervention Status; MM,  
minimal manifestations; MMF, mycophenolate mofetil; N/A, not available; PR, pharmacological remission; U, unchanged; W, worsened.

Table 1.  (Continued)

https://journals.sagepub.com/home/tan


S Marini, S Falso et al.

journals.sagepub.com/home/tan	 7

gMG. Steroid tapering was comparable among 
the three therapies at 12 months, which are con-
sistent with previous studies showing that both 
AZA and MMF are effective steroid-sparing 
agents, with a delayed onset of action.20 
Nonetheless, it is crucial to highlight the impor-
tance of slow steroid tapering to minimize exacer-
bation risk.

Multivariate regression models identified CI as 
strong steroid-sparing predictors at 3, 9, and 
12 months compared to AZA, and at 3 and 
9 months compared to MMF. Notably, longer 
disease duration showed a negative impact on 
steroid reduction at 6 and 9 months, suggesting 
greater difficulty in managing longstanding gMG.

This study has limitations. It is a single-center 
study with a relatively small sample size. The 
follow-up period was limited for some patients, 
due to the recent availability of CI, and 12-month 
follow-up data were unavailable for the entire 
study population. Steroid tapering was not 
standardized but left to the discretion of treating 
clinicians, sometimes influenced by comorbidi-
ties and patient preferences. However, the sin-
gle-center design provides greater consistency 
compared to multicenter studies, where variabil-
ity in steroid management by different clinicians 
may influence outcomes. Additionally, patients 
in the control groups received exclusively AZA 
or MMF, while in 13 patients undergoing CI, 
this treatment was an “add-on” to baseline 
immunosuppressive therapy. Further investiga-
tion, including larger patient cohorts and 
extended follow-up periods, is required to fully 
evaluate the steroid-sparing potential of CI in 
AChR-gMG.

Conclusion
CI therapy may represent a rapid and effective 
steroid-sparing option for gMG patients, reduc-
ing the burden of systemic adverse effects associ-
ated with prolonged corticosteroid use and 
improving overall disease management.

Declarations

Ethics approval and consent to participate
The study was approved by the Institutional 
Review Board of the Fondazione Policlinico 
Universitario Agostino Gemelli IRCCS (protocol 

ID 6743). All involved patients consented to the 
use of their medical records for research.

Consent for publication
Not applicable.

Author contributions
Sofia Marini: Conceptualization; Data curation; 
Formal analysis; Investigation; Validation; 
Visualization; Writing – original draft.

Silvia Falso: Investigation; Validation; Visuali
zation; Writing – review & editing.

Federico Habetswallner: Investigation; Vali
dation; Visualization; Writing – review & editing.

Martina Marini: Investigation; Validation; 
Visualization; Writing – review & editing.

Raffaele Iorio: Conceptualization; Data cura-
tion; Formal analysis; Funding acquisition; 
Investigation; Methodology; Project administra-
tion; Resources; Software; Supervision; Vali
dation; Visualization; Writing – review & editing.

Acknowledgements
None.

Funding
The authors disclosed receipt of the following 
financial support for the research, authorship, 
and/or publication of this article: The work was 
funded by Italian Ministry of Health (grant 
GR-2019-12368727) and by the MGNet, a 
member of the Rare Disease Clinical Research 
Network (RDCRN) NIH U54 NS115054.

Competing interests
R.I. has received consultancy fees and speaker 
honoraria from Alexion, Argenx, UCB, and 
Dianthus Therapeutics. Other authors declare no 
potential conflict of interest.

Availability of data and materials
Anonymized data used for this study are available 
upon reasonable request from the corresponding 
author.

ORCID iD
Sofia Marini  https://orcid.org/0009-0002- 
4982-1662

Supplemental material
Supplemental material for this article is available 
online.

https://journals.sagepub.com/home/tan
https://orcid.org/0009-0002-4982-1662
https://orcid.org/0009-0002-4982-1662


Therapeutic Advances in 
Neurological Disorders Volume 18

8	 journals.sagepub.com/home/tan

References
	 1.	 Gilhus NE, Tzartos S, Evoli A, et al. Myasthenia 

gravis. Nat Rev Dis Primer 2019; 5(1): 30.

	 2.	 Claytor B, Cho SM and Li Y. Myasthenic crisis. 
Muscle Nerve 2023; 68(1): 8–19.

	 3.	 Farmakidis C, Pasnoor M, Dimachkie MM,  
et al. Treatment of myasthenia gravis. Neurol Clin 
2018; 36(2): 311–337.

	 4.	 Mantegazza R and Antozzi C. When myasthenia 
gravis is deemed refractory: clinical signposts 
and treatment strategies. Ther Adv Neurol Disord 
2018; 11: 1756285617749134.

	 5.	 Huscher D, Thiele K, Gromnica-Ihle E, et al. 
Dose-related patterns of glucocorticoid-induced 
side effects. Ann Rheum Dis 2009; 68(7): 1119–
1124.

	 6.	 Johnson S, Katyal N, Narula N, et al. Adverse 
side effects associated with corticosteroid 
therapy: a study in 39 patients with generalized 
myasthenia gravis. Med Sci Monit 2021; 27: 
e933296.

	 7.	 Sharshar T, Porcher R, Demeret S, et al. 
Comparison of corticosteroid tapering regimens 
in myasthenia gravis: a randomized clinical trial. 
JAMA Neurol 2021; 78(4): 426–433.

	 8.	 Sechi E, Deiana GA, Puci M, et al. Epidemiology 
of seropositive myasthenia gravis in Sardinia: a 
population-based study in the district of Sassari. 
Muscle Nerve 2024; 69(5): 637–642.

	 9.	 Howard FM, Lennon VA, Finley J, et al. Clinical 
correlations of antibodies that bind, block, or 
modulate human acetylcholine receptors in 
myasthenia gravis. Ann N Y Acad Sci 1987; 505: 
526–538.

	10.	 Iorio R. Myasthenia gravis: the changing 
treatment landscape in the era of molecular 
therapies. Nat Rev Neurol 2024; 20(2):  
84–98.

	11.	 Howard JF, Utsugisawa K, Benatar M,  
et al. Safety and efficacy of eculizumab in 
anti-acetylcholine receptor antibody-positive 
refractory generalised myasthenia gravis 
(REGAIN): a phase 3, randomised, double-blind, 

placebo-controlled, multicentre study. Lancet 
Neurol 2017; 16(12): 976–986.

	12.	 Meisel A, Annane D, Vu T, et al. Long-term 
efficacy and safety of ravulizumab in adults with 
anti-acetylcholine receptor antibody-positive 
generalized myasthenia gravis: results from the 
phase 3 CHAMPION MG open-label extension. 
J Neurol 2023; 270(8): 3862–3875.

	13.	 Narayanaswami P, Sanders DB, Wolfe G, 
et al. International consensus guidance for 
management of myasthenia gravis. Neurology 
2021; 96(3): 114–122.

	14.	 von Elm E, Altman DG, Egger M, et al. The 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement: 
guidelines for reporting observational studies. 
Ann Intern Med 2007; 147: 573–577.

	15.	 Suh J, Clarke V, Amato AA, et al. Safety and 
outcomes of eculizumab for acetylcholine receptor-
positive generalized myasthenia gravis in clinical 
practice. Muscle Nerve 2022; 66(3): 348–353.

	16.	 Murai H, Suzuki S, Fukamizu Y, et al. Safety and 
effectiveness of eculizumab in Japanese patients 
with generalized myasthenia gravis: analysis 
of 1-year postmarketing surveillance. Clin Exp 
Neuroimmunol 2022; 13(4): 280–289.

	17.	 Habib AA, Klink AJ, Muppidi S, et al. 
United States clinical practice experience with 
eculizumab in myasthenia gravis: symptoms, 
function, and immunosuppressant therapy use.  
J Neurol 2024; 271(9): 6114–6126.

	18.	 Pane C, Di Stefano V, Cuomo N, et al. A real-life 
experience with eculizumab and efgartigimod in 
generalized myasthenia gravis patients. J Neurol 
2024; 271(9): 6209–6219.

	19.	 Katyal N, Govindarajan R, Goyal N, et al. 
Ravulizumab use for acetylcholine receptor-
positive generalized myasthenia gravis in clinical 
practice. Front Neurol 2024; 15: 1378080.

	20.	 Narayanaswami P, Sanders DB, Thomas L,  
et al. Comparative effectiveness of azathioprine 
and mycophenolate mofetil for myasthenia gravis 
(PROMISE-MG): a prospective cohort study. 
Lancet Neurol 2024; 23(3): 267–276.

Visit Sage journals online 
journals.sagepub.com/
home/tan

  Sage journals

https://journals.sagepub.com/home/tan
https://journals.sagepub.com/home/tan
https://journals.sagepub.com/home/tan

