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Efgartigimod combined with steroids as a fast-acting therapy for anti-SRP immune-mediated necrotizing myopathy
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Background: Immune-mediated necrotizing myopathy (IMNM) is a rare autoimmune disease. Efgartigimod is a human IgG antibody Fc fragment, can enhance the degradation of IgG and thus may be a promising therapeutic agent for IMNM.

Methods: All three patients exhibited proximal muscle weakness and markedly increased creatinine kinase (CK) levels. Moreover, the myositis antibody profile revealed positive anti-signal recognition particle (SRP) antibodies in all of them. Muscle biopsy performed on the first patient confirmed IMNM. Eventually, all three patients were diagnosed with anti-SRP IMNM. The first patient initially received methylprednisolone via intravenous injection and then commenced efgartigimod therapy. The second and third patients were treated with a combination of methylprednisolone intravenous injection and efgartigimod. The efficacy of efgartigimod treatment was evaluated by observing the changes in CK values and the manual muscle testing (MMT) score. Safety assessments included adverse events and serious adverse events.

Results: Following one cycle of efgartigimod treatment (administered at a dosage of 10 mg/kg, once a week for a total of 4 injections in one period) in these three patients, CK values decreased by 79.30, 95.80, and 93.62%, respectively. Their MMT score increased from 232, 156, and 169 to 242, 258, and 229, respectively. Evidently, these three patients demonstrated significant improvement in muscle strength and decrease of serum CK levels after efgartigimod treatment. No serious adverse events were observed during the efgartigimod treatment.

Discussion: Early application of efgartigimod in combination with methylprednisolone for the treatment of anti-SRP-IMNM led to a substantial decrease in CK values and effectively improved muscle strength. Consequently, Efgartigimod may prove to be an effective and safe therapeutic option for IMNM.
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Introduction

Immune-mediated necrotizing myopathy (IMNM) was initially described by the European Neuromuscular Centre (ENMC) in 2004 as a set of subtypes within idiopathic inflammatory myopathies (IIMs). Pathologically, it is characterized by necrosis of myocytes with no or little inflammatory cell infiltration (1). Subsequently, the 224th ENMC International Workshop reached a consensus regarding the definition, clinical diagnostic, and pathologic diagnostic criteria for IMNM (2). IMNM has been classified into three serological subtypes: anti-signal recognition particle (SRP) myopathy, anti-3-hydroxy 3-methylglutaryl coenzyme A reductase (HMGCR) myopathy, and seronegative myopathy. The immune-mediated mechanism underlying IMNM remains elusive. Related studies have demonstrated that anti-SRP and anti-HMGCR auto-antibodies are linked to the pathogenicity of IMNM, and there exists a significant correlation between muscle strength, creatine kinase (CK) levels, and the levels of anti-SRP antibody as well as anti-HMGCR antibodies (3–5).

The principal clinical manifestations of IMNM are symmetric muscle weakness in the proximal extremities and elevated serum creatine kinase levels. The key pathological features of IMNM are as follows: (1) the presence of necrotic muscle fibers distributed in a scattered manner; (2) the necrosis, phagocytosis, and regeneration of myocytes at different stages; and (3) inflammation mainly involving macrophages, with a relatively low degree of lymphocytic infiltration. The typical finding of electromyography (EMG) is myogenic damage.

Immune-mediated necrotizing myopathy represents a serious and therapeutically challenging disease. Owing to the lack of randomized controlled trials and large sample cohorts, the current treatment modalities are predominantly empirical. In the 224th ENMC Expert Consensus, corticosteroids, intravenous immunoglobulin (IVIG), and immunosuppressants were recommended as the principal treatment options, along with the incorporation of rituximab (RTX) therapy. In autoantibody-mediated neurological diseases, in principle, the available treatments can be categorized into two strategies: those aimed at suppressing pathogenic antibody production and those directed at eliminating pathogenic antibodies. Therapies targeting pathogenic antibody generation include CD19 and CD20 antibodies, as well as IL-6 inhibitors, while therapies for removing pathogenic antibodies include plasma exchange, IVIG, and FcRn antagonists (6).

Efgartigimod, which is an Fc fragment of human IgG1, augments its affinity for FcRn, thereby diminishing IgG recirculation and augmenting IgG degradation. Based on the ADAPT study (7), it has been authorized for the treatment of myasthenia gravis (MG) in the United States, Europe, Japan and China. There have been a series of case reports documenting the use of efgartigimod in Guillain–Barré syndrome (GBS), Neuromyelitis Optica Spectrum Disorder (NMOSD), anti-leucine-rich, glioma inactivated 1 (LGI1) antibody-associated autoimmune encephalitis (AE) and other disorders (8–11). Very recently, an observational cohort study involving 7 patients demonstrated the effectiveness of efgartigimod in the treatment of refractory IMNM (12), implying that efgartigimod has the potential to emerge as a novel treatment approach for IMNM. Herein, we present the efgartigimod treatment experience in three patients with a primary diagnosis of anti-SRP-IMNM.



Case report


Patient 1

A 63-year-old male patient presented with progressive bilateral lower extremity weakness accompanied by dysphagia that had persisted for 2 months. The initial symptoms were difficulty in climbing stairs and getting up from a squatting position, along with pain in both legs. Subsequently, the symptoms gradually worsen, with the emergence of dysphagia and occasionally choking coughs. Five days prior to admission, laboratory tests revealed that the serum CK level was 3,337 U/L, the CK-MB level was 249.8 U/L, and the lactate dehydrogenase (LDH) level was 686.6 U/L.

Upon admission, a neurological examination revealed that muscle strength in the lower limbs was decreased (MRC 4/5 in distal limbs and MRC 3/5 in proximal limbs). Blood biochemical analysis demonstrated elevated levels of serum CK (2,449 U/L), CK-MB (238.5 U/L), LDH (668 U/L), AST (123 U/L), and ALT (112 U/L). Serum paraneoplastic antibody profile (Including Amphiphysin, CV2, Hu, Yo, Ma2, Ri antibodies) revealed no abnormalities. Tests of the myositis antibody profile demonstrated that both the anti-SRP antibody and the anti-SSA/Ro52kD antibody were positive. A computed tomography (CT) scan of the lung demonstrated scattered inflammation in both lungs and nodules in both lungs (consider low-risk nodules). An abdominal ultrasound revealed prostatic hyperplasia with calcification. Subsequently, a muscle biopsy of the right quadriceps muscle was conducted. Pathologic changes observed in the muscle biopsy were consistent with IMNM (Figure 1). Based on the new criteria of the ENMC, the patient was ultimately diagnosed with anti-SRP-IMNM. We selected a total of 14 muscles for the manual muscle testing (MMT) score, with all but the neck muscles divided into left and right sides, resulting in a total score of 260 (Supplementary Table 1). The initial MMT score was 232.
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FIGURE 1
 Myopathological features of the right quadriceps muscle biopsy in patient 1. Histological and immunohistochemical analysis (H&E) revealed infiltration of mononuclear phagocytes and a few lymphocytes in the fascicles and interstitial spaces of the myofibers, and scattered small angular, striated atrophic muscle fibers, and necrotic, regenerating muscle fibers, with regenerating muscle fibers predominating (A). Deposits of MAC were seen on individual muscle fiber membranes (B). MHC-1 expressed on individual muscle fibers (C). Non-specific esterase staining (NSE) revealed a small amount of deep staining within the fasciculus, in the interstitial spaces of the muscle fibers, and scattered small amounts of deep staining of the muscle fibers (D). Electron microscopic (EM) ultrastructural changes showed focal disorganization of some myofibrils, loss of focal myofibrils and mild tearing and lysis of myofibrils, occasional myocyte atrophy, mild puckering of myofibrils, myocyte size heterogeneity, mild widening of local interstitial spaces, and scattered infiltration of individual macrophages (E,F).


The patient initially received intravenous methylprednisolone pulse therapy (IVMP). The dosage was 500 mg/day for 3 consecutive days, followed by 240 mg/day for 3 consecutive days, 120 mg/day for 3 consecutive days and 80 mg/day for 3 consecutive days. After that, the patient was switched to oral prednisone at a dose of 50 mg/day, with the dosage being gradually tapered. After treatment with IVMP, the patient’s CK level gradually decreased from 2,729 U/L to 1,117 U/L. The patient’s dysphagia and bilateral lower limb weakness improved slightly, but the change in the MMT score was not significant. Subsequently, oral mycophenolate mofetil (MMF) was added to the treatment. However, even with the use of hepatoprotective drugs (glutathione combined with polyene phosphatidylcholine), the patient’s aminotransferase values remained elevated (ALT 197 U/L, AST 175 U/L). In addition, the patient had a concurrent lung infection during the hospitalization characterized by coughing, sputum production, and an elevated white blood cell count, and the albumin value gradually decreased. Since immunosuppressive drugs may further worsen liver and kidney function, and rituximab treatment may aggravate lung infections, and IVIg was not available due to a supply shortage, the treatment with MMF was discontinued. After effective anti-infection treatment of lung infection, the patient was treated with a cycle of efgartigimod at a dose of 400 mg/day, once a week for 4 weeks. During the treatment with efgartigimod, the patient was treated combined with oral prednisone (initial dose of 50 mg/day, reduced by 5 mg every 2 weeks). After one cycle of efgartigimod treatment, the patient’s CK level decreased to 230.9 U/L, the total MMT score increased to 242. The patient’s dysphagia and lower limb weakness improved compared to before, and the patient was even able to climb 7 flights of stairs. And no relevant adverse events were observed during the efgartigimod treatment. Eventually, the patient continued to be treated with oral prednisone at a dose of 20 mg/day for maintenance.



Patient 2

An 81-year-old male patient presented with progressive limb weakness lasting for more than 1 month. Initially, the patient began to feel tenderness in the lower limbs after walking just tens of meters, and felt discomfort when lifting the upper limbs for an extended period. Five days prior to admission, the patient developed difficulties in going upstairs and lifting upper limbs. By the time of hospital admission, he was unable to walk. The patient had undergone a cholecystectomy 7 years ago. One year ago, he was diagnosed with an invasive high-grade uroepithelial carcinoma of the left ureter and subsequently had radical left nephrectomy, total excision of the left ureter, partial cystectomy, followed by postoperative pirarubicin chemotherapy.

Upon admission, a neurological examination revealed that muscle strength in the cervical flexor muscles was MRC 3/5. In the upper limbs, muscle strength was decreased (MRC 5−/5 in distal limbs and MRC 4/5 in proximal limbs), and in the lower limbs, it was also decreased (MRC 4/5 in distal limbs and MRC 3/5 in proximal limbs). The superficial and deep sensations of the limbs were normal. Bilateral Babinski signs were negative. Laboratory tests demonstrated that the CK level was 7,851 U/L, the CK-MB level was 229.2 U/L, the LDH level was 1,100 U/L, the ALT level was 168 U/L, the AST level was 192.7 U/L, and myoglobin was >3,000 ng/mL. Tests of the myositis antibody profile revealed anti-SRP antibody was positive. The MMT score were 156. Based on the ENMC diagnostic criteria, the patient was diagnosed with anti-SRP-IMNM.

Given that this patient had a rapidly progressive disease course, along with a previous history of left ureteral cancer and post-operative chemotherapy, a combination of efgartigimod and IVMP was used. After obtaining informed consent, the patient was treated with a cycle of efgartigimod (800 mg/day, once a week for 4 weeks), in combination with intravenous methylprednisolone treatment (240 mg/day for 3 consecutive days, 120 mg for 3 consecutive days, 80 mg for 3 consecutive days), followed by oral prednisone (50 mg/day), with the dosage gradually being tapered.

After the first injection of efgartigimod, the serum CK level decreased from 7,851 U/L to 4,055 U/L, and the MMT score increased from 156 to 184. After the second injection of efgartigimod, muscle strength improved greatly, and the MMT score increased to 218 while the CK level decreased to 3,519 U/L. After the third injection of efgartigimod, the serum levels of IgG1, IgG2, IgG3, and IgG4 decreased from 9.21 g/L, 6.94 g/L, 0.632 g/L, and 1.970 g/L to 4.23 g/L, 3.21 g/L, 0.258 g/L, and 0.911 g/L, respectively. Seven days after the fourth injection of efgartigimod, the MMT score increased to 258 while the CK level decreased to 328 U/L (Figure 2). This patient had no adverse events throughout the treatment.
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FIGURE 2
 The variations of CK levels, MMT score, and serum IgG levels in the three patients before and after efgartigimod treatment. Significant decrease in CK level during efgartigimod treatment in three patients (A). The MMT score significantly Increased during efgartigimod treatment in three patients (B). The serum IgG1, IgG2, IgG3 and IgG4 significant decreased during efgartigimod treatment in the second patient (C). The total serum IgG level showed a significant decrease during efgartigimod treatment in the third patient (D).




Patient 3

A 59-year-old female patient presented with soreness and weakness in both legs for more than 5 months and weakness of both arms for more than 1 month. Initially, the patient had symmetrical soreness and swelling of both lower limbs, accompanied by a feeling of heaviness after walking. Her symptoms gradually worsened, and 2 weeks ago she developed difficulty in walking and an inability to climb the stairs. Additionally, she had weakness in both upper limbs, an inability to lift her arms above the shoulders, and difficulty in lifting his head. She was diagnosed with breast cancer 8 years ago and had a radical mastectomy, postoperative radiotherapy, and took oral exemestane for 6 years.

On admission, a neurological examination demonstrated the muscle strength of the cervical flexor muscles were MRC 2/5. Muscle strength was decreased in the upper limbs (MRC 4/5 in distal limbs and MRC 3/5 in proximal limbs) and in the lower limbs (MRC 4/5 in distal limbs and MRC 3/5 in proximal limbs). The tendon reflexes of the extremities were normal, deep and superficial sensation was normal, and pathological signs were negative. Laboratory tests showed a CK level of 8,178 U/L, the CK-MB level of 421.6 U/L, the LDH level of 1,096 U/L, the ALT level of 186 U/L, the AST level of 200 U/L, a myoglobin level of 1,593 ng/mL, and an albumin level of 36.8 g/L. Tests of the myositis antibody profile tests suggested positive anti-SRP antibody. EMG indicated myogenic damage. The MMT score was 169. The patient was diagnosed with anti-SRP-IMNM, which may be related to long-term treatment of exemestane.

The patient was reviewed in the breast surgery clinic before admission and no breast cancer recurrence or tumor metastasis was detected. Therefore, exemestane was stopped. The patient was treated with one cycle of efgartigimod (800 mg/day, once a week for 4 weeks) in combination with intravenous methylprednisolone (120 mg/day for 3 consecutive days, followed by 80 mg for another 3 consecutive days), and then was switched to oral prednisone (50 mg/day), with the dosage gradually being tapered. The patient’s serum CK level dropped significantly to 4,339 U/L after the first injection of efgartigimod, and then decreased to 2,949 U/L, 2542 U/L, and 1,524 U/L after the second, third, and fourth injections of efgartigimod, respectively. The patient’s total serum IgG decreased from 10.40 g/L to 5.33 g/L, 3.37 g/L, and 3.34 g/L after the second, third, and fourth injections of efgartigimod, respectively, while the serum IgM and IgA had no significant change. One week after one cycle of efgartigimod treatment, the patient’s MMT score increase from 169 to 229 and the CK level decreased from 8,178 U/L to 522 U/L (Figure 2). No adverse events were observed during the treatment.




Discussion

The IIMs are a rare group of autoimmune diseases that can lead to severe muscle damage, along with significant harm to other organs, and may even pose a threat to life. Starting from the discovery of anti-SRP antibodies and the subsequent analysis of clinical features and pathological characteristics of anti-SRP polymyositis (13–15), IMNM was proposed as a new subgroup of IIMs at the 119th EMNC, based on pathological criteria. Subsequently, researchers further found that patients with anti-HMGCR had similar clinical manifestations to those with IMNM and were significantly associated with statin exposure (16, 17). At the 224th EMNC (2), the definition and diagnostic criteria of IMNM were revised to classify IMNM into three groups: (1) anti-SRP-IMNM; (2) anti-HMGCR-IMNM; and (3) seronegative IMNM. Some studies have indicated that anti-SRP-IMNM accounts for 5–15% of IIMs (18, 19), while anti-HMGCR-IMNM makes up 6–10% of IIMs (3, 17, 19). Seronegative IMNM was detected later and accounts for 10–12% of IMNM (16, 20), although some research has shown that seronegative IMNM can account for up to 1/3 of IMNM (19).

For antibody-positive IMNM, the diagnostic requirements include: elevated serum CK levels; proximal muscle weakness; and the presence of anti-SRP antibodies or anti-HMGCR autoantibodies. Muscle biopsy, electromyography, and muscle MRI are not required for diagnosing of IMNM. For antibody-negative IMNM, diagnostic conditions include: elevated serum CK levels; proximal muscle weakness; an absence of myositis-specific autoantibodies; and a muscle biopsy that meets diagnostic criteria for IMNM. In the case of antibody-negative IMNM, a muscle biopsy is mandatory (2).

All three patients we reported exhibited proximal muscle weakness, had markedly elevated CK levels, and tested positive for anti-SRP antibodies. Therefore, a diagnosis of anti-SRP-IMNM could be established. The first patient’s muscle biopsy (Figure 1) revealed a scattered small amount of necrotic and regenerated muscle fibers, macrophage infiltration and a small amount of lymphocyte infiltration in the interstitial space of muscle fibers, as well as Membrane Attack Complex (MAC) deposition and Major Histocompatibility Complex class I (MHC-1) expression, all of which were in line with the pathological changes of IMNM.

SRP is a ribonucleoprotein complex that guides nascent polypeptides into the endoplasmic reticulum. Anti-SRP antibodies can recognize different SRP components, yet the 54 kDa subunit (SRP54) serve as the primary target (21, 22). Previous studies showed that anti-SRP antibodies were present in 81% of patients as the IgG1 subtype and 29% as the IgG4 subtype. However, some patients can possess both IgG1 and IgG4 antibodies (4). In contrast, 100% of the anti-HMGCR antibodies were found to be the IgG1 subtype (23).

IgG1 has the ability to bind to antigens from a broad range of pathogens. It interacts with the Fcγ receptor through the Fc segment, activates the complement system, and promotes phagocytosis and antibody-dependent cell-mediated cytotoxicity. On the other hand, IgG4 plays an important role in immunomodulation, featuring low Fc receptor-binding and complement-activating capacity.

The pathogenic mechanism underlying anti-SRP and anti-HMGCR antibodies in IMNM remain unclear. Nevertheless, previous studies have found a strong correlation between the levels of anti-SRP and anti-HMGCR antibodies and disease activity (4, 5). Recently, in vitro studies have revealed that anti-SRP and anti-HMGCR antibodies induced muscle fiber atrophy, thereby confirming that both antibodies were associated with the pathogenesis of IMNM (24, 25). Bergua et al. (26) established an IMNM mouse model to confirm the pathogenicity of IgG from patients with anti-SRP and anti-HMGCR antibodies. Additionally, they discovered that the pathogenic mechanism involved complement. Subsequently, Julien et al. (27) found that early administration of the C5 complement inhibitor zilucoplan could prevent myopathy in a humanized mouse model of anti-HMGCR-IMNM. They further evaluated the therapeutic effect of IgG reduction by an FcRn inhibitor (efgartigimod) in a humanized mouse model of IMNM and determined that efgartigimod rapidly reduced the serum and muscle levels of total IgG, including pathogenic anti-HMGCR+ IgG antibodies (28). The above studies offer us novel perspectives regarding several therapeutic strategies for IMNM, such as targeting complement targeting and utilizing FcRn antagonists.

Owing to the lack of randomized controlled trials and large sample cohorts to confirm effective therapeutic agents for IMNM, the current treatment modalities are predominantly empirical. IMNM is traditionally treated with glucocorticoids and immunosuppressants. Additionally, IVIg and plasma exchange can also be utilized. Glucocorticoids are the basic drugs used in the treatment of IMNM, but there are no standardized criteria for hormone usage. Severe IIM with dysphagia and/or difficulty walking with intravenous glucocorticoids followed by oral administration. In severe cases, initial treatment with IVMP 0.5–1 g/day for 3–5 consecutive days followed by oral prednisone (2, 29). Because of the progressive bilateral lower extremity weakness with dysphagia in the first patient, we chose IVMP for 3 consecutive days. While the second and third patient also had significant limb weakness, so they were with a combination of intravenous methylprednisolone treatment (initial 240 mg/day in the second patient and 120 mg/day in third patient) to suppress inflammation. In the case of the first patient, treatment with IVMP was initially effective, but edema occurs, and after using mycophenolate mofetil, serum AST and ALT levels increased significantly. Consequently, mycophenolate mofetil was discontinued, and efgartigimod was used instead. The second and third patient had a history of cancer. The use of immunosuppressive drugs may increase the risk of a cancer recurrence as well as cause damage of livers and kidneys. Moreover, IVIg treatment could potentially raise the risk of thromboembolism. Hence, efgartigimod in combination with relatively low dose of methylprednisolone was employed for these two patients. The third patient had undergone oral exemestane therapy for 6 years. Exemestane is an aromatase inhibitor and serve as the primary drug for the adjuvant treatment of postmenopausal women with estrogen receptor-positive (ER+) breast cancer. Previous reports have indicated that aromatase inhibitor may result in the development of myopathy (14).

After one cycle of efgartigimod treatment in these three patients, the CK values decreased by 79.30, 95.80, and 93.62%, respectively. The second patient exhibited the most pronounced ratio of CK reduction and improvement in the MMT score (Figure 2). We observed a significant decrease in the serum IgG of the second patient after the third injection of efgartigimod. Specifically, the IgG1, IgG2, IgG3 and IgG4 levels decreased by 54.07, 53.75, 59.18 and 53.76%, respectively. For the third patient, the total serum IgG level decreased by 48.75, 67.60, and 67.88% after the second, third, and fourth injections of efgartigimod, respectively. Hence, the total serum IgG decreased by more than 50% after one cycle of efgartigimod treatment, which was consistent with previous studies (9, 10, 12). Moreover, the serum IgG1, IgG2, IgG3, and IgG4 also decreased by more than 50%. In the first case, although the CK values decreased by 79.30% from before efgartigimod treatment, they were 90.6% decreased from before IVMP treatment. The change in his MMT score was not as significant as the second case, possibly because he had relatively better muscle strength initially.

The 224th ENMC defined a complete remission as having normal muscle strength and normal CK level, whereas a partial remission was characterized by an improvement in MMT-8 > 110% and/or CK level that nevertheless remained > 2 times the normal range (2). However, there have also been study designs using an 80% reduction of CK levels as the study endpoint (30). Our three patients who were treated with efgartigimod could achieve partial remission. Our study demonstrated that the combination of efgartigimod and steroids therapy for IMNM can rapidly reduce CK levels and total serum IgG, while improving muscle strength, with relatively few complications.

Efgartigimod is a human IgG1 antibody Fc fragment. It can that increases its affinity for FcRn under suitable pH conditions, which accelerates the degradation of endogenous IgG for the removal of pathogenic IgG (31). Recently, efgartigimod has been shown to be efficacious and well tolerated in the treatment of myasthenia gravis (7, 32, 33), chronic inflammatory demyelinating polyneuropathy (34), and adult primary immune thrombocytopenia (35). There are also case reports indicating its positive efficacy and safety in Guillain–Barré syndrome, Neuromyelitis Optica Spectrum Disorder, and autoimmune encephalitis (8–11, 36). Previous studies have confirmed that efgartigimod reduces circulating IgG levels, prevents further myofibrillar necrosis and permits myofibrillar regeneration in humanized mouse models of IMNM (28). Very recently Yang et al. (12) also found that efgartigimod was effective in seven patients with IMNM (five cases with anti-HMGCR antibodies and two cases within anti-SRP antibodies) by promoting the degradation of endogenous IgG.

The report presented three patients with anti-SRP-IMNM. After efgartigimod treatment, these patients showed significant improvement in muscle strength, a marked decrease in CK level, and a significant reduction in total serum IgG, consistent with the results of previous studies (12). However, the patients in this report were newly diagnosed with anti-SRP-IMNM, with a median disease duration of 2.7 months (1–5 months), and two of them had cancer. They received efgartigimod combined with steroids after the diagnosis with anti-SRP-IMNM, without prior immunotherapies. In contrast, Yang et al.’s (12) study included patients with a longer disease duration, excluded patients with comorbid tumors, and all of those patients initially received high-dose prednisone and multiple immunotherapies. There are several strengths and novelties of our study relative to the prior study. First, our study emphasizes the importance of early treatment of IMNM, with three patients initiating treatment promptly after diagnosis (no history of prior treatment), and with significant treatment outcome. The CK levels of patients declined more significantly (decreased by 79.3–95.8%) and more quickly after efgartigimod treatment. We tried the treatment with efgartigimod in combination with intravenous methylprednisolone for the first time, and without the application of other immunotherapies, avoiding the interference of previous treatments. The time of therapy is very important. Early application of efgartigimod in combination with intravenous methylprednisolone may be critical, as irreversible fibrotic damage may be present in advanced patients. Yang et al. (12) found the patients had a poor outcome with longer durations and more chronic myopathic features by muscle biopsy. And the patients had no adverse events throughout the treatment. Fewer adverse events may occur with early application of efgartigimod for IMNM. Second, two patients had a history of tumor prior to the diagnosis of IMNM. The use of immunosuppressive drugs may increase the risk of a cancer recurrence. Therefore, we tried efgartigimod for the treatment of IMNM with combined tumors, and no adverse events were observed. Efgartigimod’s safety profile in this context is a critical finding. For the IMNM patients with tumors, efgartigimod may be a potential drug, but large randomized trials and cohort studies are required to evaluate its safety and efficacy. Our study also had some limitations. First, our sample size was small and it was a retrospective case report. The study’s primary focus was early efficacy of efgartigimod in the treatment of IMNM, but long-term follow-up and optimal treatment cycles were lacking. However, our study confirmed its potential for rapid effect and bridged the gap for early intervention of efgartigimod in the treatment of IMNM. Future studies should assess durability of response and optimal cycle numbers. Second, we applied efgartigimod in combination with intravenous methylprednisolone therapy for IMNM in the second and third patient, but not efgartigimod alone. Considering intravenous methylprednisolone can rapidly suppress inflammation and efgartigimod can ensure sustained IgG depletion, reducing immediate muscle damage risk. While the synergistic effect cannot be fully dissociated, the 95.8% CK decline (vs. 79.3% in IVMP-monotherapy-treated on the first patient) suggested efgartigimod’s incremental benefit. The findings suggested that early application of efgartigimod combined with steroids may be an effective treatment option for IMNM.



Conclusion

Efgartigimod combined with steroids, when used for early treatment, can quickly lower CK levels and improves muscle strength in patients with anti-SRP-INMN. The findings indicate that the combination of efgartigimod and steroids may be an rapid – acting treatment for INMN.
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