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Background and Purpose

Two clinical trials assessing the steroid-sparing effect of methotrexate (MTX) yielded conflicting results. Our objective was to investigate whether MTX would show a steroid-sparing effect in the treatment of generalized myasthenia gravis (MG) patients who fitted Myasthenia Gravis Foundation of America (MGFA) Class II and Class III.



Methods

We performed an 18-month prospective, randomized, open-labeled trial of prednisone combined with MTX 10 mg orally every week versus prednisone alone in 40 recently diagnosed MG patients of MGFA Class II and Class III between July 2014 and July 2018. The primary endpoint was the prednisone area under the dose–time curve (AUDTC) from months 3 to 18. Secondary endpoints included changes of the Quantitative Myasthenia Gravis Score (QMG), the Myasthenia Gravis Activity of Daily Living Score (MG-ADL), initial time of prednisone reduction, the median prednisone daily dose in each month, adverse events, and treatment failures in each group.



Results

Forty participants were included; among those, 5 individuals withdrew. A total of 35 participants completed 18 months of follow-up (18 in prednisone+MTX, 17 in prednisone group). Combined use of MTX reduced the month 3–18 prednisone AUDTC (prednisone+MTX 5,663.44 ± 1,678.08 mg, prednisone 6,683.94 ± 678.08 mg, p = 0.03, 95% confidence interval -1916.01 to -124.98). The initial times of prednisone reduction were 4.34 ± 1.44 months in the prednisone+MTX group and 5.56 ± 2.05 months in the prednisone group (p = 0.04, 95% CI -2.41 to -0.03). The median daily prednisone dose was significantly lower in the prednisone+MTX group at month 6 and months 9–18. No significant differences were found in QMG and MG-ADL scores between the two groups. No serious drug-related adverse events were observed in both groups.



Conclusions

This study provides evidence that MTX has the steroid-sparing ability in generalized MG patients of MGFA Class II and Class III.



Clinical Trial Registration

http://www.chictr.org.cn/showproj.aspx?proj=10563 identifier ChiCTR-IPR-15006081.
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Introduction

Corticosteroids are widely recommended as first-line immunotherapy drugs for myasthenia gravis (MG). They exhibit a broad inhibitory effect on the immune system, particularly by T-cell immunosuppression, including interfering with the cooperation of transcription factors responsible for the expression of various proinflammatory cytokines in the cell nucleus, impairing the immunostimulatory function of the monocyte–macrophage lineage, and decreasing the number of circulating T cells (1).

There are numerous systemic side effects associated with long-term corticosteroid therapy, including increased risk of infection, osteoporosis, weight gain, impaired glucose tolerance, diabetes, hypertension, eye diseases (cataract and glaucoma), and neuropsychiatric disturbances (2). Therefore, a non-steroidal immunosuppressive therapy is necessary to reduce the corticosteroid dose to minimize relevant adverse effects or to achieve an earlier steroid-sparing goal.

The steroid-sparing drugs shown to be effective for MG in randomized placebo-controlled studies are azathioprine (AZA) (3) and cyclosporine (4). AZA displayed significant steroid-sparing activity compared with prednisone alone after 15 months of treatment (3). The overall prevalence of hepatotoxicity and myelosuppression was 15.2% and 9.1%, respectively (5). Renal toxicity and potential interactions with other medications make cyclosporine a less favorable treatment choice; 35% of patients discontinue cyclosporine due to cumulative side effects, 10% secondary to slowly progressive nephrotoxicity (4). Steroid-sparing drugs with a more favorable safety profile are much needed. In recent years, two promising candidate drugs, mycophenolate mofetil and tacrolimus, unexpectedly failed to prove efficacy in clinical trials (6–8), although clinical observations suggested effective. Both drugs are expensive and not covered by Chinese health insurance for MG.

There is great interest in looking for alternative steroid-sparing regimens with fewer side effects and a lower price. Emerging treatment choices are biologics with new targets of the immune pathway, like rituximab (8) and eculizumab (9), which are not likely to become the first choice for new diagnosed, immunotherapy-naïve generalized MG patients because of prohibitive costs.

Methotrexate (MTX) is an effective immunosuppressant which has been widely used in rheumatoid arthritis (10) and multiple sclerosis (11). The advantages of MTX include cost-effectiveness, weekly dosing, and moderate side effects. Adverse effects of MTX include cytopenia, infections, liver damage, mucocutaneous toxicity, and hypersensitivity pneumonitis. Serious adverse effects are uncommon in low-dose regimens (5–25 mg/week) (12).

MTX is suggested to work through a number of mechanisms. As a potent inhibitor of dihydrofolate reductase, MTX decreases the de novo production of purines and pyrimidines and interferes with DNA synthesis. It can non-specifically prevent T and B cells from proliferating and induce cell apoptosis (13). T cells are highly sensitive to the MTX-induced apoptosis (14). MTX also confers anti-inflammatory properties through the release of adenosine and the inhibition of inflammation mediators (15). Additionally, MTX has also been suggested to modulate the complement system. Decay accelerating factor (DAF) expression at the muscle endplate is an important defense against complement-mediated damage in MG. MTX could increase endogenous DAF level (16). Therefore, the actions of MTX in the treatment of MG may be a complex process of multiple mechanisms acting together rather than a single road.

The efficacy of MTX in MG is still ambiguous. A single-blinded trial proved that MTX had similar efficacy to AZA in generalized MG and an earlier onset of efficacy from 10 months after treatment initiation (17). The other multicenter, randomized, double-blind, placebo-controlled trial of MTX showed that addition of MTX 20 mg for 12 months did not have a significant difference in the month 4–12 prednisone area under the dose–time curve (AUDTC) versus the placebo group (18). The negative results of the latter trial may be because participants were on lower doses of prednisone (median of 20 mg/day) and followed up just 12 months, which may be harder to detect a reduction in prednisone (19–22).

Treatment-naïve patients with moderately severe disease would be the best population to study the benefit of medication (22). However, severe symptoms, as dyspnea and bulb weakness, should be quickly alleviated to prevent MG crisis using a rapid-onset therapeutic regimen, like intravenous immunoglobulin (IVIg) or plasma exchange (23). Generalized MG patients categorized as Myasthenia Gravis Foundation of America (MGFA) Class II or III are common cases in clinic. A low-dose slow-titration regimen of steroid is the rapid-effective and safe therapy for these patients (24). Achieving minimal manifestations soon and reducing prednisone doses are therapeutic goals (25). Therefore, we designed a randomized controlled trial, using a low-dose slow-titration regimen of steroid plus MTX or not, to verify the steroid-sparing effect of MTX for newly diagnosed, immunotherapy-naïve, MGFA Class II and Class III MG patients.



Methods


Study Design

We performed a single-center, rater-blinded, randomized controlled trial of MTX in generalized MG Class II and Class III. The trial was approved by the Ethical Committee of Xuanwu Hospital, Capital Medical University, and registered at the Chinese Clinical Trial Registry in 2014 (ChiCTR-IPR-15006081). Written informed consents were signed by all participants. This study followed the Consolidated Standards of Reporting Trials (CONSORT) reporting guideline for randomized clinical trials.



Participants

All participants were recruited consecutively in the Neurology Department of Xuanwu Hospital between July 2014 and July 2018. The inclusion criteria were defined as follows: (1) eligible participants were between 18 and 80 years of age; (2) patients were newly diagnosed with typical features and either a positive serologic test for acetylcholine receptors or MuSK or a positive edrophonium test and abnormal repetitive nerve stimulation in the case of negative serologic tests; and (3) enrolled patients meet the MGFA classification of Class II or III. Prednisone was prescribed ≥10 mg/day for 1 month prior to enrolling. Patients would be excluded in the following situations: (1) suffered thymoma or had thymectomy within 3 months; (2) previously received MTX or other immunosuppressive agents; (3) had any contraindication to MTX and glucocorticoid use, like tumor, infection, or interstitial lung disease, renal or hepatic insufficiency, fertility planning, women with pregnancy or lactating; (4) presented with comorbid conditions affecting the patients’ strengths, like central nervous system diseases or thyroid diseases.



Randomization and Blinding

Participants were randomly assigned in a 1:1 ratio to either the prednisone with MTX group or the prednisone alone group using a computer-generated random number sequence provided by the Xuanwu Hospital Clinical Trials Service Unit. Randomization was stratified by severity of disease at time of randomization [quantitative MG (QMG) score ≤10 or >10]. The investigator and all patients were unblinded, but the outcome assessors (FS) remained blinded to group assignment.



Baseline

All participants had baseline evaluations, including gender, age, body weight, a complete history, disease course, and MGFA classification, and a full laboratory screening including a complete blood and differential count, creatinine, urea and electrolytes, liver transaminases, thyroid hormones, serum glucose and hepatitis B, HIV serological status, and MG antibody subtypes. A chest CT scanning was performed before enrolling to rule out thymoma and interstitial lung disease. The Myasthenia Gravis Activities of Daily Living scale (MG-ADL) and Quantitative Myasthenia Gravis Score (QMG) were evaluated by the assessor (FS) at baseline; pyridostigmine was suspended for at least 10 h prior to performance of the study assessments.



Interventions

In the prednisone with MTX group, the patients were prescribed with MTX at 7.5 mg/week initially for 2 weeks after enrolling, then increased to 10 mg/week and maintained to the end of the study. The dose selection of MTX was based on the guideline-recommended dose for rheumatoid arthritis in China (26). In the meantime, 5 mg folate was given for 5 days of every week except the day with MTX and the second day. MTX and folate prescriptions were filled at Xuanwu Hospital Pharmacy.

In both groups, pyridostigmine doses ranged between 180 and 360 mg daily depending on symptoms. Oral prednisone was prescribed 10 mg to patients with QMG >10 or 15 mg to patients with QMG ≤10 to avoid temporary exacerbation based on our clinical experience. Prednisone doses were escalated by 5 mg weekly until either 1 mg/kg/day was reached or the patient reached minimal manifestation status (MMS) on a lower dose. The maximum dose of prednisone was maintained for 1 month, while pyridostigmine was gradually discontinued. If MMS was maintained, prednisone would be tapered according to the standardized protocol (Supplement Table 1) every month. If MMS could not be maintained, the prednisone daily dose was increased by 5 mg weekly or kept at 1 mg/kg/day until the patient reached MMS again. If patients could not get better, plasmapheresis or IVIg was administered. Vitamin D, calcium supplements, potassium, and acid-inhibitory drugs were prescribed as in standard practice with prednisone.



Follow-Up

Clinic visits were scheduled monthly for dose adjustment and adverse event reporting. Adverse events were assessed by standard adverse event reporting. MG-ADL and QMG were evaluated by the blinded assessor at 3, 6, 12, and 18 months in the same order. If pyridostigmine was used at that time, it would be suspended for at least 10 h prior to performance of the study assessments.

The following laboratory tests were monitored weekly for the first 8 weeks and monthly thereafter: complete blood counts, serum aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma glutamyltransferase (GGT), creatinine, urea nitrogen, and random glucose level.



Outcomes

The primary endpoint was 15-month (months 3–18) prednisone area under the dose–time curve (AUDTC). Prednisone AUDTC measured total prednisone dose. A difference between the prednisone with MTX group and the prednisone alone group could prove a steroid-sparing effect of MTX. The secondary endpoints included the changes of MG-ADL and QMG from baseline, initial time of prednisone reduction, the median prednisone daily dose in each month, adverse events, and treatment failures in each group. Treatment failure was defined as uncontrolled MG symptoms in 1 year or more than one relapse requiring increased prednisone dose.



Sample Size

The sample size was decided based on a prior study in MG (27). We assumed a mean AUDTC/SD ratio of 3 for the prednisone-alone group and equal variances between treatment groups. A 33% reduction in the mean AUDTC/SD in the prednisone with methotrexate group was considered clinically relevant. The sample size of 40 participants (20 patients in the prednisone with methotrexate group and 20 patients in the prednisone alone group) provided a power of 80% to detect a 33% difference in the mean AUDTC/SD with a two-sided α level of 5%, allowing for a 20% dropout rate.



Statistical Analysis

Efficacy analyses were done in the modified intention-to-treat population, including all randomly assigned patients who had a valid baseline assessment and at least one post-baseline assessment. Safety analyses were done in all patients who received at least one dose of prednisone or MTX. Patients were discontinued from treatment if they received rescue therapy (plasma exchange or IVIg) or developed a serious adverse event that could jeopardize their safety. After discontinuation, patients who did not withdraw consent were followed up for safety and disease severity assessments through the rest of the trial.

Normally distributed data were presented as mean and standard deviation (SD). Balanced randomization was tested using an independent-sample t test if the normality assumption was satisfied. The non-normally distributed data were presented as median and interquartile ranges (IQR), and the rank-sum test was used. The composition of gender and MGFA Classifications were tested by the chi-square test between the two groups. All statistical tests were two-sided. A p value of <0.05 was considered statistically significant. Analysis was performed using SPSS 17.0.




Results

Three hundred and fifteen patients were clinically diagnosed with MG between July 2014 and July 2018 in our center. Two hundred and sixty-five patients did not meet the inclusion criteria for the following reasons: 1) 30 patients were ineligible for age; 2) 55 patients had fertility planning; 3) 40 patients were MGFA class I or IV or V; 4) 45 patients had thymoma or thymectomy within 3 months; 5) 79 patients chose to use other immunosuppressive agents (tacrolimus, mycophenolate mofetil, etc.); and 6) 16 patients had contraindications to MTX or glucocorticoid (elevated liver enzyme or severe osteoporosis). Of the 50 eligible patients, 10 declined to participate after screening, and 40 were randomized to prednisone with the MTX group or to the prednisone group in a 1:1 ratio (Figure 1). Five participants withdrew in the first month of observation: 1 due to swelling pain in interphalangeal joints, 1 due to travel problems in the prednisone with MTX group, 2 due to glucose intolerance, and 1 due to lumbar spine fracture in the prednisone group. Finally, 35 patients completed 18 months of follow-up, including 18 in the prednisone with MTX group and 17 in the prednisone group. A total of 35 patients were included in the analysis. All outcomes of 35 participants were intact.




Figure 1 | A flowchart for subject selection and reasons for withdrawal.




Baseline Characteristics

Both groups were comparable in regard to gender, age, and body weight. There were 8 males and 10 females in the prednisone+MTX group and 10 males and 7 females in the prednisone-alone group (Table 1). According to the onset age, there were 9 early-onset patients and 9 late-onset patients in the prednisone+MTX group, while 7 early-onset patient and 10 late-onset patients in the prednisone-alone group (Table 1 and Figure 2). The onset age of early-onset patients ranged from 18 to 49 years, and that of late-onset patients ranged from 50 to 72 years (Figure 2). All participants had 2–3 months of disease duration (Table 1). 67% and 59% of participants were MGFA Class III in the prednisone+MTX and prednisone-alone groups, respectively. 50% of early-onset MG patients were MGFA Class III, and 73.7% of late-onset MG patients were MGFA Class III. More bulbar symptoms and neck weakness occurred in late-onset MG patients (78.9%) than early-onset patients (56.3%). 89% cases (16/18) in the prednisone+MTX group and 76% cases (13/17) in the prednisone group were AChR-Ab positive. No positive MuSK-Ab was found in all cases. The above two antibody titers were assessed by the radioimmunoassay method. We did not test for the LRP4 antibody. The diagnoses of seronegative cases were based on typical clinical features, positive edrophonium test, and abnormal repetitive nerve stimulation study. QMG and MG-ADL scores were balanced between two treatment groups at baseline. Initial prednisone daily doses were 25.27 ± 6.30 mg in the prednisone+MTX group and 22.06 ± 6.86 mg in the prednisone group (p = 0.16). Concomitant diseases were similar in both groups, and all occur in the late-onset patients.


Table 1 | Baseline characteristics of both groups.






Figure 2 | Age and gender distributions of both treatment groups.





Outcomes and Measures

There was a significant difference in 3–18 months of prednisone AUDTC between the two groups (prednisone+MTX 5,663.44 ± 1,678.08 mg, prednisone 6,683.94 ± 1,041.96 mg, p = 0.03, 95% confidence interval [CI]-1916.01 to -124.98) (Table 2). No significant difference in early- vs. late-onset subgroups was found, although the mean prednisone AUDTC seemed lower in the early-onset subgroup with prednisone+MTX treatment (Table 2). The only significant difference was found in the male early-onset vs. late-onset subgroup. The prednisone AUDTC of male early-onset patients was 4,859.50 ± 1,145.88 mg in the prednisone+MTX group and 6,818.00 ± 366.09 mg in the prednisone alone group (p = 0.017, 95% confidence interval -3,430.25 to -486.75). No difference was found in the male late-onset subgroup and female patients between two treatment groups.


Table 2 | Outcome measures.



All patients discontinued pyridostigmine within 3 months. The initial time of prednisone reduction in the prednisone+MTX group was 4.34 ± 1.44 months, and that in the prednisone group was 5.56 ± 2.05 months (p = 0.04, 95% CI -2.41 to -0.03). The assessments of QMG and MG-ADL scores in months 3, 6, 12, and 18 did not show significant differences between two treatment groups (Table 2). Bulbar weakness recovered sooner than other symptoms, while ocular symptoms were persistent in both treatment groups. Tears and photophobia were the most common complains in the prednisone group, especially in late-onset patients.

The decrease of median prednisone daily dose in the prednisone+MTX group started at month 6 (prednisone+MTX 22.92 ± 6.87 mg, prednisone 28.82 ± 8.11 mg, p = 0.026, 95% CI -11.07 to -0.75) and became more significant from month 9 (prednisone+MTX 18.33 ± 5.82 mg, prednisone 23.97 ± 7.24 mg, p = 0.016, 95% CI -10.14 to -1.13) to month 18 (p < 0.01 in months 10–18) (Figure 3, Table 3). When prednisone dose was decreased to 15–25 mg/day, 1 participant in the prednisone with MTX group and 6 in the prednisone group suffered symptom worsening and prednisone dose increase. One participant in the prednisone with MTX group discontinued prednisone from month 12 to the end of the trial. There were 8 participants (44%) in the prednisone with MTX group and 3 participants (18%) in the prednisone group with median prednisone daily dose ≤5 mg at month 18.




Figure 3 | Median daily prednisone dose by month of two groups. MTX, methotrexate; PRED, prednisone. Error bars: standard deviation. *p < 0.05, **p < 0.0.




Table 3 | Median daily prednisone dose by month of the two groups.



No treatment failure happened in each group. No participant had uncontrolled MG symptoms in 1 year or twice relapses or severe situation requiring hospitalization for IVIg or plasmapheresis.



Adverse Events and Treatment Failure

There were a total of 37 adverse events reported (17 events in the prednisone+MTX group, 20 events in the prednisone group) (Table 4). Four patients withdrew due to the adverse events: one due to the swelling pain in hand joints in the prednisone+MTX group, 2 due to glucose intolerance, and 1 due to lumbar spine fracture in the prednisone group. Other adverse events did not result in any participant quitting the study. Weight gain was the most common adverse event. There were similar cases with insomnia, glucose increase, skin infections, and leukocytosis in both groups. Two patients had elevated liver function tests (<3× upper limit of normal), and one had loss of appetite in the MTX group. Two patients had acid reflux and regurgitation, and two patients suffered osteoporosis without fracture in the prednisone group. Abnormal liver function and folliculitis mostly occurred in early-onset patients, while glucose increase and osteoporosis were the common adverse events in late-onset patients. There were no MTX-related serious adverse events.


Table 4 | Adverse events.






Discussion

Two trials assessing the steroid-sparing effect of methotrexate generated conflicting results (17, 18); our study added a favorable evidence for MTX in the treatment of mild to moderate generalized MG. The month 3–18 prednisone AUDTC in the prednisone with MTX group was significantly lower than that in the prednisone group. Fewer patients suffered symptom worsening and prednisone dose increase, and more patients took the median prednisone daily dose of ≤5 mg at month 18 in the prednisone with MTX group. The assessment of QMG and MG-ADL scores at months 3, 6,12, and 18 showed significant improvements in both groups, and no serious adverse event happened in patients with MTX. These revealed that MTX had steroid-sparing benefit and was well-tolerated in the generalized MG patients of MGFA Class II and Class III.

The trial of methotrexate versus placebo for generalized MG showed that MTX did not reduce the month 4–12 prednisone AUDTC (18), which had a number of major differences from our study. (1) Our study included younger participants with short MG symptom durations (2–3 months) and in the phase of escalating prednisone dose. These patients may be more easily observed to have the effect of immunotherapy. (2) Although there were similar QMG scores at enrolling in both studies, the changes of mean 12-month QMG were more prominent in our study than those in the methotrexate versus placebo trial (Table 5), which showed that our patients had more obvious symptomatic improvement. (3) The primary endpoint of our study was the prednisone AUDTC from months 3 to 18, whereas the methotrexate versus placebo trial was prednisone AUDTC from months 4 to 12, which may be too short to manifest the difference (20).


Table 5 | The comparison of three trials of MTX for generalized MG.



We calculated 3–18-month prednisone AUDTC as a primary outcome, because the effect of MTX would not occur immediately and month 3–18 prednisone AUDTC closely mimicked prednisone dosing decrement processes based on MG symptoms. The maximum doses were all reached by month 2 following the prednisone-escalating rule (5 mg weekly until either 1 mg/kg/day was reached or a lower dose in those who reached MMS). Month 3–18 prednisone AUDTC could demonstrate the steroid-sparing effect of MTX in the MG maintenance treatment period.

It is not clear when MTX shows a steroid-sparing effect in the treatment of MG. The methotrexate versus AZA trial showed that MTX had an onset of steroid-sparing efficacy from 10 to 12 months. It was concluded from the significantly lower average daily prednisone doses at months 10 and 12 in the MTX group (17). Our study revealed that the initial time of prednisone reduction was earlier in the prednisone+MTX group (4.34 ± 1.44 months) than the prednisone group (5.56 ± 2.05 months), indicating that addition of MTX could help MG patients achieve MMS 1 month earlier. It suggested that MTX might also have an effect on the induction therapy period. The difference of the median daily prednisone dose between both groups started at month 6 and became more significant in months 9–18, which revealed that MTX’s steroid-sparing effect might start earlier. The reason is probably that we compared prednisone+MTX to prednisone alone, while they compared prednisone+MTX to prednisone+AZA (17). Another reason may be that our participants were in the milder MGFA classifications, lower QMG scores, and shorter MG durations than those in the trial of methotrexate versus AZA (Table 5), which may imply that MTX might be more suitable for mild cases with short duration. Baseline and improvements of MG-ADL at the end of our trial were higher than those in the trial of methotrexate versus AZA (Table 5), probably because patients were new-onset and thus more likely to feel worse at baseline.

It is worth noting that there was a marked increase of the accumulative monthly prednisone dose from month 9 (350 mg/month) to month 10 (450 mg/month) in the placebo group of the methotrexate versus placebo trial [see the Supplemental Figure e-1 of Ref (18)]. Likewise, in our study, there was also an increase of the prednisone median daily dose at months 9–10 in the prednisone-alone group. Six participants in the prednisone group versus 1 participant in the prednisone+MTX group needed to increase prednisone doses when prednisone reduced to 15–25 mg/day. These indicate that we should pay more attention to fluctuations of MG symptoms in this period. Addition of MTX may reduce the occurrence of fluctuations when prednisone was at a relatively low dose.

We set the MTX dose according to the Chinese guideline for treatment of rheumatoid arthritis (26). The efficacy of MTX 10 mg/week had been confirmed in RA patients. A tight control treatment approach revealed that MTX 10 mg/week might be a good choice for most RA patients and is frequently already the optimal dose (28). A systematic review suggested that for early RA patients who start on MTX as monotherapy or in combination with glucocorticoids, a higher dose of MTX was not associated with better clinical outcomes (29). A randomized, double-blind, parallel-armed study showed that no differences in disease activity, radiographic progression, or functional ability response were found between MTX dosages of 10 or 20 mg/week in combination with adalimumab (30). Our study showed that MTX 10 mg/week had the therapeutic effect in generalized MG subjects and fewer side effects than two previous studies (17, 18). The incident rate of non-special pain and gastrointestinal side effect in the MTX 20 mg/week trial were 56% and 60%, respectively (18). In our study, only 5.6% of participants reported joint pain, 5.6% of participants reported loss of appetite, and 11.2% of participants had abnormal liver function in the MTX group. Low-dose MTX was the primary reason for fewer adverse events.

There are some limitations in this trial. It was a small-sized, open-labeled trial without placebo, which had inevitable potential bias on both clinician and participants. There was the least prednisone AUDTC in the early-onset male subgroup with prednisone+MTX, but we could not come to the conclusion that the prednisone+MTX therapeutic strategy would be more suitable for early-onset male patients due to the small size of subgroup in this trial, which needs to be validated in a large-scale population. The conclusion was drawn from newly diagnosed, immunotherapy-naïve, MGFA Class II and Class III MG patients, indicating that it may not be suitable for all MG patients.



Conclusions

This prospective, randomized trial provides evidence that MTX has steroid-sparing potential in generalized MG patients with MGFA Class II and Class III. Methotrexate with its advantages of once weekly dosing, mild side effects, and affordable price is expected to be a steroid-sparing agent for mild to moderate generalized MG patients, especially in financially constrained health systems.
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