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Introduction

Autoimmune encephalitis (AE) comprises a group of inflammatory brain disorders mediated by autoimmune responses. Anti–N-methyl-D-aspartate receptor (NMDAR) encephalitis, anti–leucine-rich glioma-inactivated 1 (LGI1) encephalitis, and anti–γ-aminobutyric acid-B receptor (GABABR) encephalitis are the most prevalent forms, characterized by the presence of antibodies against neuronal cell-surface antigens. Efgartigimod, an antagonist of the neonatal Fc receptor, has proven efficacy in myasthenia gravis treatment. This clinical case report describes the clinical progression and functional outcomes of AE in three patients who received efgartigimod treatment.





Case presentations

Case 1 was a 60-year-old man exhibiting memory impairment and psychiatric disturbances over 11 days. Case 2 was a 38-year-old man with a 1-month history of rapid cognitive decline and seizures. Case 3 was a 68-year-old woman with mental behavioral changes and seizures for 4 months. Anti-GABABR, anti-LGI1, and anti-NMDAR antibodies were confirmed in the respective patients’ cerebrospinal fluid or serum. All three patients experienced marked and swift symptomatic relief after four cycles of efgartigimod treatment, with no complication.





Conclusion

Current first-line and second-line treatments for AE have limitations, and efgartigimod has demonstrated potential in the rapid and efficacious treatment of AE, emerging as a promising option for the management of this disease.
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Introduction

Anti–N-methyl-D-aspartate receptor (NMDAR) encephalitis is the most common form of autoimmune encephalitis (AE), accounting for approximately 54–80% of AE cases (1–3). It is followed by anti–leucine-rich glioma-inactivated 1 (LGI1) encephalitis and anti–γ-aminobutyric acid-B receptor (GABABR) encephalitis. These three types of encephalitis involve the actions of antibodies against neuronal cell-surface antigens and cause neuronal dysfunction primarily through humoral immune mechanisms (1–3). The immunoglobulin (IgG) subtypes associated with these different phenotypes differ; anti-LGI1 antibodies are associated predominantly with IgG4, whereas anti-GABABR and NMDAR antibodies are associated primarily with IgG1 (4, 5). AE typically presents with psychiatric and behavioral abnormalities, cognitive impairment, recent memory decline, and seizures, with clinical manifestations varying depending on the mediated antibody (6).

Apart from the symptomatic management of seizures and psychiatric symptoms, the current treatment of AE is predominantly immunosuppressive, involving an escalating approach. First-line immunotherapy, initiated during the acute phase of the disease, involves primarily the administration of high-dose corticosteroids and intravenous immunoglobulin (IVIG), or plasmapheresis. When it is ineffective, second-line treatments such as rituximab or cyclophosphamide administration are considered (7). As an invasive procedure, plasmapheresis increases the risk of infection, can induce coagulopathy, and is especially challenging to administer to uncooperative patients and children (8, 9). IVIG is not only costly and dependent on plasma donations, but also increases the lysosomal degradation of normal Igs while enhancing the degradation of pathogenic ones, and some patients respond poorly to it (10). Moreover, although some observational studies have suggested that second-line immunotherapy correlates with improved functional outcomes (4, 5, 9, 11), recent meta-analyses have not supported the association of second-line drug administration with such improvement in AE subgroups (12). Importantly, 19–33% of patients with AE do not respond well to first- or second-line treatments and continue to have persistent neurological and psychological issues (4, 6, 7, 11, 13, 14). Thus, effective, targeted, and well-tolerated treatments for AE are urgently needed.

Neonatal Fc receptors (FcRns), located primarily in the reticuloendothelial system, regulate the intracellular and transcellular transport of IgG, protecting it (and pathogenic antibodies) from degradation by intracellular lysosomes and maintaining its extended half-life (15). FcRn antagonists work by specifically blocking the binding of FcRn to IgG, thereby accelerating its degradation, and they do not significantly affect other immunoglobulin subclasses, such as IgA and IgM (16). Efgartigimod, as the first FcRn antagonist, has been approved for the treatment of myasthenia gravis (MG) in the United States, Europe, Japan (8, 17), and China (https://www.nmpa.gov.cn/zwfw/sdxx/sdxxyp/yppjfb/20230704155106142.html). It has also shown tremendous therapeutic potential for other autoimmune diseases, such as primary immune thrombocytopenia and pemphigus vulgaris/pemphigus foliaceus (9, 16).

Reports on the use of FcRn antagonists for the treatment of AE are currently lacking. Here, we present three cases of AE (one each of anti–LGI1 antibody encephalitis, anti-GABABR encephalitis, and anti–NMDAR antibody encephalitis) that were treated with four cycles of efgartigimod. This reporting has been approved by the institutional ethics committee of the First Affiliated Hospital of Nanjing Medical University (2024-SR-458), and is in line with the 2020 Surgical CAse REport criteria (18).





Case presentations




Patient 1

The first patient was a 60-year-old Chinese man with a 20-year history of smoking and alcohol consumption, with no other chronic disease, specific infectious disease, or familial genetic disorder. On the day of symptom onset, he was brought to a local hospital by family member due to abnormal behavior, sluggish responses, memory decline, and altered mental status. An initial physical examination revealed cognitive decline, including a lack of concentration, spatiotemporal disorientation, impaired working memory, and loss of abstract thinking ability. Initial imaging studies yielded no specific finding, and evoked potentials indicated cognitive function impairment. Laboratory tests ruled out specific infections (e.g., HIV and syphilis), tumors, and metabolic diseases. Cerebrospinal fluid (CSF) analysis showed increases in white blood cells and total IgG, and antibody component analysis confirmed CSF and serum anti-GABABR antibody IgG positivity [1:10 (++) and 1:100 (++), respectively; Figure 1A, B]. On the sixth day, the patient was admitted to the local hospital for 5 days of immunomodulatory treatment with methylprednisolone (1000 mg/day) and IVIG (25 g/day), but his symptoms did not improve significantly. On the 11th day after symptom onset, he was transferred to our department for further treatment. Repeat cranial magnetic resonance imaging (MRI) showed abnormal patchy signals in the patient’s right temporal lobe and hippocampus (Figure 1C). Chest and abdominal computed tomography (CT) examination revealed no sign of a tumor. An electroencephalogram showed slow spike-wave complexes in the right temporal region. Based on the diagnostic criteria for AE (19), the patient was diagnosed with anti-GABABR encephalitis. During the first week, we continued with gradually tapered steroid therapy combined with an antiepileptic agent, nutritional support, and other symptomatic treatments, but with no significant effect (Table 1). On the 18th day, we initiated intravenous injections of efgartigimod (800 mg once weekly) in conjunction with intravenous methylprednisolone (80 mg/day). After two efgartigimod infusions, the patient demonstrated clinical improvement. On the 32nd day, we discontinued the methylprednisolone and transitioned the patient to oral prednisone acetate (50 mg/day), with 5 mg tapering every 2 weeks. On the 46th day, after completing four cycles of efgartigimod treatment, the patient’s psychiatric symptoms had disappeared, his cognition had returned to normal, and no adverse event had occurred. The Clinical Assessment Scale in Autoimmune Encephalitis (CASE) (20) and other scores showed significant improvements (Table 1, Figure 2). Follow-up cranial MRI showed significant reduction of the abnormal signals in the right temporal lobe and hippocampus (Figure 1C). After 8 weeks of treatment with efgartigimod, we observed a substantial reduction in the serum anti-GABABR antibody titer to 1:32.




Figure 1 | GABABR-transfected cells and anterior and posterior changes in cranial MRI features of patient 1. (A, B) show CSF and serum positivity for the GABABR antibody, respectively (Bar: 50 μm). (C) 1-4 shows lesions with abnormal signals in the right temporal lobe and hippocampus on T1, T2, and FLAIR sequences prior to efgartigimod treatment. (C) 5-8 shows the reduction of lesion signals and narrowing of the range after 4 weeks of efgartigimod treatment. GABABR, γ-aminobutyric acid-B receptor; MRI, magnetic resonance imaging; CSF, cerebrospinal fluid; FLAIR, fluid attenuated inversion recovery.




Table 1 | Clinical data of patients with AE treated with efgartigimod.






Figure 2 | Brain imaging and serum anti-LGI1 results for patient 2, and serum anti-NMDAR results for patient 3. (A, B) show the lack of abnormal signaling on MRI for patient 2. (C, D) show serum positivity for the LGI1 antibody and anti-NMDAR in patients 2 and 3, respectively (Bar: 50 μm). LGI1, leucine-rich glioma-inactivated 1; NMDAR, N-methyl-D-aspartate receptor; MRI, magnetic resonance imaging.







Patient 2

The second patient was a 38-year-old Chinese man with a 20-year history of smoking and alcohol consumption but no other significant medical or medication history. He sought medical attention at a local hospital 30 days after experiencing three episodes of limb convulsions, accompanied by memory decline and impaired speech. Cranial MRI showed no abnormality, and the patient was provisionally diagnosed with epilepsy and prescribed oral levetiracetam (Supplementary Figure S1). However, his symptoms intensified progressively, accompanied by the emergence of hallucinations, psychiatric symptoms, and episodes of nocturnal sleep disruption. On the 45th day, the patient was referred to our hospital. Initial physical examination indicated cognitive decline, sluggish responses, and disorganized speech. Repeat cranial MRI (Figures 3A, B) and chest CT examinations revealed no specific finding. Laboratory tests showed only a slight decrease in the serum sodium concentration (136.5 mmol/L). Although we were unable to obtain CSF due to the family’s refusal of lumbar puncture, serum analysis revealed anti-LGI1 IgG antibody positivity at a titer of 1:100 (Figure 3C). Based on the AE diagnostic criteria (10), the patient was definitively diagnosed with anti-LGI1 encephalitis. On the 52nd day after symptom onset, we commenced treatment with intravenous sodium efgartigimod (800 mg weekly). As the patient’s family declined high-dose steroid therapy, a combined treatment approach with methylprednisolone (80 mg/day) and a planned tapering regimen was adopted. On the 59th day, substantial improvement of all symptoms was observed: the patient’s seizures had ceased, his memory and speech capabilities had improved, his hallucinations had disappeared, and his daily living abilities had increased. On the 80th day, after the receipt of four efgartigimod infusions, improvement in all evaluation scale scores was noted and no adverse event had occurred (Table 1, Figure 2), On the 108th day, a repeat serum anti-LGI1 antibody IgG titer demonstrated a decrease to 1:10.




Figure 3 | Changes in the clinical scores of three patients with AE with efgartigimod treatment. AE, autoimmune encephalitis; MMSE, Mini-Mental State Examination; CAM, confusion assessment method; mRS, Modified Rankin Scale; CASE, Clinical Assessment Scale in Autoimmune Encephalitis.







Patient 3

The third patient was a 68-year-old previously healthy Chinese woman with no notable medical or medication history. On the first day of symptom onset, she received intravenous fluids and antibiotics due to a low-grade fever at a local clinic. On the seventh day, she developed confusion and involuntary limb convulsions and was admitted to the intensive care unit of a local hospital. Investigations, including cranial MRI, echocardiography, and electrocardiography, showed no abnormality (Supplementary Figure S1). The patient gradually developed memory decline, speech impairment, auditory and visual hallucinations, agitation, and aggressive behavior. On the 10th day, the local hospital suspected viral encephalitis with possible AE and treated her with corticosteroids and IVIG for 5 days, after which her seizures did not recur. On the 17th day, the patient was discharged with a tapering oral corticosteroid regimen. However, she continued to experience cognitive impairment and psychiatric disturbances, developing paranoid delusions and nocturnal delirium that rendered her incapable of caring for herself. On the 125th day after symptom onset, the patient was brought to our outpatient clinic, where her initial CASE score was determined to be 11 (Table 1). Laboratory test findings were unremarkable, but serum antibody analysis revealed anti-NMDAR antibody IgG positivity [1:10 (+); Figure 3D]. According to the AE diagnostic criteria (19), the patient was definitively diagnosed with anti-NMDAR AE. On the 132nd day after symptom onset, she was prescribed oral prednisone acetate (40 mg once daily) and intravenous efgartigimod (800 mg weekly). After 2 weeks of treatment, significant improvements (reduction of nocturnal delirium; disappearance of hallucinations, agitation, and aggression; and partial independence in daily living activities) were noted. On the 160th day, after 4 weeks of efgartigimod treatment, the patient was mostly independent in daily living activities, with no occurrence of leukopenia, headache, or respiratory or urinary infection, and showed continued improvement on her follow-up scale assessments (Figure 2). Post-treatment antibody titer data for patient 3 were unobtainable due to her family’s refusal of further testing.






Discussion

Despite the presence of different antibody targets, all three AE cases described in this report exhibited rapid and significant clinical improvement following efgartigimod treatment. Importantly, we observed no adverse event such as respiratory or urinary tract infection or headache, reported to be the most common adverse reactions (19). Significantly, our three patients commenced efgartigimod treatment at 18, 52, and 132 days after symptom onset, corresponding roughly to the early, middle, and late stages of AE, respectively. All patients exhibited rapid primary symptom improvement, regardless of prior adequate conventional immunotherapy exposure. Although potential synergistic or additive effects of standard therapies cannot be excluded definitively, our cases suggest that efgartigimod treatment is appropriate across various AE stages, and thus that the medication demonstrates promising therapeutic potential. Furthermore, converging lines of evidence suggest that efgartigimod is effective across the spectrum of NSAb-associated AE subtypes. This possibility is supported by compelling preclinical data (20), the high prevalence of anti-LGI1 and anti-NMDAR encephalitis subtypes within this spectrum (21), and recently published findings confirming the positive effects of efgartigimod on AE (22, 23). The consistent improvement observed in our case series, which encompasses the three most common NSAb-associated AE subtypes, further strengthens this notion. Given that efgartigimod reduces all IgG subclasses (24) and AE is mediated primarily by IgG1 and IgG4 antibodies (4, 5), this medication shows promise for broad application, although further investigation is required.

Anti-GABABR encephalitis is diagnosed in 5.6% of patients with AE (3). Early MRI findings are often normal in these patients, and findings may remain negative even after symptoms involving the limbic system appear (11, 25). This presentation aligns with the case of patient 1, whose initial imaging examination showed no abnormality. Although anti-GABABR encephalitis is associated with small cell lung cancer in approximately one-third of patients (26), two chest CT examinations and tumor marker screening revealed no sign of a tumor in patient 1. The prognosis for non-paraneoplastic anti-GABABR encephalitis is better than that for tumor-associated disease (12, 27), and proactive immunotherapy can significantly improve neurological outcomes in patients with anti-GABABR encephalitis (28). Although initial treatment with high-dose steroids and IVIG did not significantly improve patient 1’s symptoms, marked improvement was observed after two injections of efgartigimod. By the end of the 4-week treatment period, all of this patient’s assessment scale scores were close to normal, confirming the significant therapeutic effects of efgartigimod and its potential as a treatment option for anti-GABABR encephalitis.

Anti-LGI1 encephalitis, first reported in 2010 (29), is the second most common type of AE after anti-NMDAR encephalitis. Its primary clinical manifestations are acute or subacute cognitive impairment, psychiatric and behavioral disturbances, sleep disorders, faciobrachial dystonic seizures, epileptic seizures, and refractory hyponatremia (30). Patient 2, who was relatively young, had a slightly reduced serum sodium level but no sign of a concurrent tumor. Most cases of anti-LGI1 encephalitis are non-paraneoplastic, with good prognoses and low recurrence rates; outcomes are worse for patients with hyponatremia, older age, poor initial treatment response, and recurrent disease (31, 32). Thus, early diagnosis and more aggressive immunotherapy may contribute to prognosis improvement (33). Patient 2 showed significant symptom improvement within 1 week of the initiation of treatment with low-dose corticosteroids and efgartigimod, with no notable adverse event. Two large real-world studies conducted in the United States and Italy demonstrated that efgartigimod effectively reduces glucocorticoid requirements during maintenance therapy for MG (34, 35). The treatment course of patient 2 suggests that efgartigimod similarly reduces corticosteroid dosage needs for AE, potentially mitigating the occurrence of side effects and improving treatment adherence. Our findings are consistent with those presented in two recently published articles (22, 23) and further confirm the therapeutic benefits of efgartigimod for LGI1-antibody encephalitis.

Anti-NMDAR encephalitis is the most common subtype of AE, typically presenting in adults with acute behavioral changes, psychosis, seizures, memory decline, motor disturbances, and autonomic dysfunction (2, 36). In this context, Glasgow Coma Scale scores ≤ 8 at admission, cognitive impairment, serum antibody positivity, and the delay of immunotherapy are risk factors for poor prognosis at discharge, whereas early immunotherapy initiation may improve outcomes (37, 38). However, up to one-third of patients with AE do not respond to standard immunotherapy (39). Patient 3 experienced no improvement in her psychiatric symptoms despite the prompt initiation of corticosteroid and IVIG therapy, which may have contributed to the low antibody titer detected after 4 months. Her symptoms had improved after 2 weeks of efgartigimod treatment, suggesting that Fc receptor antagonists are an effective alternative when standard immunotherapy is ineffective, although further clinical cohort studies are needed to confirm this possibility.

The potential role of efgartigimod in the treatment of patients with AE is an intriguing avenue for further investigation. As a large protein molecule with a molecular weight of 54,000 Da (40), efgartigimod’s capacity to passively diffuse across an intact blood–brain barrier (BBB) is theoretically limited. However, FcRn, a receptor that is highly expressed on cerebral microvascular endothelium and choroid plexus epithelium, plays a pivotal role in IgG transport across the BBB (10). Whereas FcRn typically mediates IgG efflux from the brain into the circulation under physiological conditions, it can facilitate reverse transport – the influx of IgG antibodies from the bloodstream into the central nervous system (CNS) – under conditions of inflammatory or BBB compromise (10, 41). Animal studies have demonstrated that anti-FcRn antibodies reduce disease activity by inducing the degradation of disease-specific antibodies in the brain and spinal cord (20). Given the well-documented increased in BBB permeability often observed in inflammatory autoimmune CNS diseases, such as myelin oligodendrocyte glycoprotein antibody–associated disease (42) and anti-NMDAR encephalitis (43), we hypothesize that efgartigimod exerts its effects through dual mechanisms. First, by targeting FcRn, efgartigimod may limit the entry of peripheral IgG antibodies into the CNS while simultaneously enhancing their degradation. Second, in instances of BBB disruption, efgartigimod may gain partial access to the CNS, enabling its direct antagonism of pathogenic antibodies. Further investigations are warranted to validate these proposed mechanisms and fully elucidate the therapeutic potential of efgartigimod for AE.

The effects of efgartigimod observed in this study cannot be attributed exclusively to its use alone, as standard therapies may have had synergistic or additive effects, particularly given the duration of action of IVIG (44). Thus, we cannot definitively interpret the clinical courses of the reported cases as being due solely to the effect of efgartigimod. Additionally, the possibility of a placebo effect cannot be ruled out. Moreover, the cases reported here are from a single hospital; comprehensive investigations and experimental studies conducted with larger patient cohorts are needed to elucidate the mechanisms underlying the observed effects. Lastly, longitudinal multicenter studies are needed to determine the optimal efgartigimod treatment frequency and dosage and to clarify the drug’s long-term safety and efficacy. Notwithstanding these considerations, the findings from these cases offer valuable insights into potential treatment strategies for IgG-associated AE, and we will maintain ongoing follow-up of these patients.





Conclusion

The symptoms of AE are diverse, with each subtype presenting distinct clinical manifestations. The delay of immunotherapy can lead to prolonged disease progression and the increased occurrence of residual sequelae, adversely affecting patient survival. Current first- and second-line treatments have inherent limitations, and efgartigimod has been demonstrated to be rapid and effective in the treatment of AE, showing promise for the reduction of corticosteroid dosages. It is a potential treatment option for AE.





Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material. Further inquiries can be directed to the corresponding authors.





Ethics statement

The studies involving humans were approved by institutional ethics committee of the First Affiliated Hospital of Nanjing Medical University (2024-SR-458). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

QZ: Conceptualization, Writing – original draft. WY: Conceptualization, Investigation, Validation, Writing – review & editing. YQ: Conceptualization, Investigation, Validation, Writing – review & editing. YZ: Conceptualization, Writing – review & editing. HZ: Conceptualization, Writing – review & editing. MS: Conceptualization, Writing – review & editing. QL: Conceptualization, Data curation, Writing – review & editing. YNL: Conceptualization, Data curation, Writing – review & editing. YD: Conceptualization, Data curation, Writing – review & editing. SS: Conceptualization, Data curation, Writing – review & editing. YXL: Conceptualization, Data curation, Writing – review & editing. XC: Conceptualization, Project administration, Supervision, Writing – review & editing. QN: Investigation, Methodology, Project administration, Supervision, Validation, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported financially by the National Natural Science Foundation of China (82071434), Nanjing Medical University Specific Disease Cohort Study Project (JX218GSP20211804A), and Jiangsu Province “Six Talent Peak” High-Level Talent Selection and Training Program (WSN-004).





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fimmu.2024.1444288/full#supplementary-material




References

1. Ren, H, Fan, S, Zhao, Y, and Guan, H. The changing spectrum of antibody-mediated encephalitis in China. J Neuroimmunol. (2021) 361:577753. doi: 10.1016/j.jneuroim.2021.577753

2. Dalmau, J, and Graus, F. Antibody-mediated encephalitis. N Engl J Med. (2018) 378:840–51. doi: 10.1056/NEJMra1708712

3. Guan, HZ, Ren, HT, and Cui, LY. Autoimmune encephalitis: an expanding frontier of neuroimmunology. Chin Med J (Engl). (2016) 129:1122–7. doi: 10.4103/0366-6999.180514

4. Koneczny, I, Yilmaz, V, Lazaridis, K, Tzartos, J, Lenz, TL, Tzartos, S, et al. Common denominators in the immunobiology of igG4 autoimmune diseases: what do glomerulonephritis, pemphigus vulgaris, myasthenia gravis, thrombotic thrombocytopenic purpura and autoimmune encephalitis have in common? Front Immunol. (2020) 11:605214. doi: 10.3389/fimmu.2020.605214

5. van Coevorden-Hameete, MH, de Graaff, E, Titulaer, MJ, Hoogenraad, CC, and Sillevis Smitt, PA. Molecular and cellular mechanisms underlying anti-neuronal antibody mediated disorders of the central nervous system. Autoimmun Rev. (2014) 13:299–312. doi: 10.1016/j.autrev.2013.10.016

6. Varley, JA, Strippel, C, Handel, A, and Irani, SR. Autoimmune encephalitis: recent clinical and biological advances. J Neurol. (2023) 270:4118–31. doi: 10.1007/s00415-023-11685-3

7. Abboud, H, Probasco, JC, Irani, S, Ances, B, Benavides, DR, Bradshaw, M, et al. Autoimmune encephalitis: proposed best practice recommendations for diagnosis and acute management. J Neurol Neurosurg Psychiatry. (2021) 92:757–68. doi: 10.1136/jnnp-2020-325300

8. Tran, MH. Plasma exchange in a bottle”: An overview of efgartigimod for apheresis practitioners. J Clin Apher. (2022) 37:512–5. doi: 10.1002/jca.22002

9. Dalmau, J, Lancaster, E, Martinez-Hernandez, E, Rosenfeld, MR, and Balice-Gordon, R. Clinical experience and laboratory investigations in patients with anti-NMDAR encephalitis. Lancet Neurol. (2011) 10:63–74. doi: 10.1016/s1474-4422(10)70253-2

10. Dalakas, MC. Update on intravenous immunoglobulin in neurology: modulating neuro-autoimmunity, evolving factors on efficacy and dosing and challenges on stopping chronic IVIg therapy. Neurotherapeutics. (2021) 18:2397–418. doi: 10.1007/s13311-021-01108-4

11. Titulaer, MJ, McCracken, L, Gabilondo, I, Armangué, T, Glaser, C, Iizuka, T, et al. Treatment and prognostic factors for long-term outcome in patients with anti-NMDA receptor encephalitis: an observational cohort study. Lancet Neurol. (2013) 12:157–65. doi: 10.1016/s1474-4422(12)70310-1

12. Nosadini, M, Eyre, M, Molteni, E, Thomas, T, Irani, SR, Dalmau, J, et al. Use and safety of immunotherapeutic management of N-methyl-d-aspartate receptor antibody encephalitis: A meta-analysis. JAMA Neurol. (2021) 78:1333–44. doi: 10.1001/jamaneurol.2021.3188

13. Wright, SK, and Wood, AG. Neurodevelopmental outcomes in paediatric immune-mediated and autoimmune epileptic encephalopathy. Eur J Paediatr Neurol. (2020) 24:53–7. doi: 10.1016/j.ejpn.2019.12.010

14. Pruetarat, N, Netbaramee, W, Pattharathitikul, S, and Veeravigrom, M. Clinical manifestations, treatment outcomes, and prognostic factors of pediatric anti-NMDAR encephalitis in tertiary care hospitals: A multicenter retrospective/prospective cohort study. Brain Dev. (2019) 41:436–42. doi: 10.1016/j.braindev.2018.12.009

15. Borghi, S, Bournazos, S, Thulin, NK, Li, C, Gajewski, A, Sherwood, RW, et al. FcRn, but not FcγRs, drives maternal-fetal transplacental transport of human IgG antibodies. Proc Natl Acad Sci U S A. (2020) 117:12943–51. doi: 10.1073/pnas.2004325117

16. Zhou, Y, and Jiang, S. Roles of fcRn in antigen-presenting cells during autoimmunity and a clinical evaluation of efgartigimod as an fcRn blocker. Pathogens. (2023) 12:817. doi: 10.3390/pathogens12060817

17. Heo, YA. Efgartigimod: first approval. Drugs. (2022) 82:341–8. doi: 10.1007/s40265-022-01678-3

18. Sohrabi, C, Mathew, G, Maria, N, Kerwan, A, Franchi, T, and Agha, RA. The SCARE 2023 guideline: updating consensus Surgical CAse REport (SCARE) guidelines. Int J Surg. (2023) 109:1136–40. doi: 10.1097/js9.0000000000000373

19. Howard, JF Jr., Bril, V, Vu, T, Karam, C, Peric, S, Margania, T, et al. Safety, efficacy, and tolerability of efgartigimod in patients with generalised myasthenia gravis (ADAPT): a multicentre, randomised, placebo-controlled, phase 3 trial. Lancet Neurol. (2021) 20:526–36. doi: 10.1016/s1474-4422(21)00159-9

20. Nelke, C, Spatola, M, Schroeter, CB, Wiendl, H, and Lünemann, JD. Neonatal fc receptor-targeted therapies in neurology. Neurotherapeutics. (2022) 19:729–40. doi: 10.1007/s13311-021-01175-7

21. Zuliani, L, Marangoni, S, De Gaspari, P, Rosellini, I, Nosadini, M, Fleming, JM, et al. Epidemiology of neuronal surface antibody-mediated autoimmune encephalitis and antibody-based diagnostics. J Neuroimmunol. (2021) 357:577598. doi: 10.1016/j.jneuroim.2021.577598

22. Zhu, F, Wang, WF, Ma, CH, Liang, H, and Jiang, YQ. Resolution of anti-LGI1-associated autoimmune encephalitis in a patient after treatment with efgartigimod. J Neurol. (2024) 271:5911–15. doi: 10.1007/s00415-024-12556-1

23. Alfaidi, N, Karmastaji, S, Matic, A, and Bril, V. FcRn inhibitor therapies in neurologic diseases. CNS Drugs. (2024) 38:425–41. doi: 10.1007/s40263-024-01090-3

24. Ulrichts, P, Guglietta, A, Dreier, T, van Bragt, T, Hanssens, V, Hofman, E, et al. Neonatal Fc receptor antagonist efgartigimod safely and sustainably reduces IgGs in humans. J Clin Invest. (2018) 128:4372–86. doi: 10.1172/jci97911

25. Chen, X, Liu, F, Li, JM, Xie, XQ, Wang, Q, Zhou, D, et al. Encephalitis with antibodies against the GABA(B) receptor: seizures as the most common presentation at admission. Neurol Res. (2017) 39:973–80. doi: 10.1080/01616412.2017.1351062

26. Guan, HZ, Ren, HT, Yang, XZ, Lu, Q, Peng, B, Zhu, YC, et al. Limbic encephalitis associated with anti-γ-aminobutyric acid B receptor antibodies: A case series from China. Chin Med J (Engl). (2015) 128:3023–8. doi: 10.4103/0366-6999.168989

27. Lin, J, Li, C, Li, A, Liu, X, Wang, R, Chen, C, et al. Encephalitis with antibodies against the GABA(B) receptor: high mortality and risk factors. Front Neurol. (2019) 10:1030. doi: 10.3389/fneur.2019.01030

28. Wen, X, Wang, B, Wang, C, Han, C, and Guo, S. A retrospective study of patients with GABA(B)R encephalitis: therapy, disease activity and prognostic factors. Neuropsychiatr Dis Treat. (2021) 17:99–110. doi: 10.2147/ndt.s289942

29. Li, X, Yuan, J, Liu, L, and Hu, W. Antibody-LGI 1 autoimmune encephalitis manifesting as rapidly progressive dementia and hyponatremia: a case report and literature review. BMC Neurol. (2019) 19:19. doi: 10.1186/s12883-019-1251-4

30. Li, TR, Zhang, YD, Wang, Q, Shao, XQ, Lyu, DY, and Lv, RJ. Clinical characteristics and long-term prognosis of anti-LGI1 encephalitis: A single-center cohort study in Beijing, China. Front Neurol. (2021) 12:674368. doi: 10.3389/fneur.2021.674368

31. Huang, X, Fan, C, Gao, L, Li, L, Ye, J, and Shen, H. Clinical features, immunotherapy, and outcomes of anti-leucine-rich glioma-inactivated-1 encephalitis. J Neuropsychiatry Clin Neurosci. (2022) 34:141–8. doi: 10.1176/appi.neuropsych.20120303

32. Zhao, Q, Sun, L, Zhao, D, Chen, Y, Li, M, Lu, Y, et al. Clinical features of anti-leucine-rich glioma-inactivated 1 encephalitis in northeast China. Clin Neurol Neurosurg. (2021) 203:106542. doi: 10.1016/j.clineuro.2021.106542

33. Cui, LL, Boltze, J, and Zhang, Y. Positive LGI1 antibodies in CSF and relapse relate to worse outcome in anti-LGI1 encephalitis. Front Immunol. (2021) 12:772096. doi: 10.3389/fimmu.2021.772096

34. Singer, M, Khella, S, Bird, S, McIntosh, P, Paudyal, B, Wadhwani, A, et al. Single institution experience with efgartigimod in patients with myasthenia gravis: Patient selection, dosing schedules, treatment response, and adverse events. Muscle Nerve. (2024) 69:87–92. doi: 10.1002/mus.28003

35. Frangiamore, R, Rinaldi, E, Vanoli, F, Andreetta, F, Ciusani, E, Bonanno, S, et al. Efgartigimod in generalized myasthenia gravis: A real-life experience at a national reference center. Eur J Neurol. (2024) 31:e16189. doi: 10.1111/ene.16189

36. Dalmau, J, Gleichman, AJ, Hughes, EG, Rossi, JE, Peng, X, Lai, M, et al. Anti-NMDA-receptor encephalitis: case series and analysis of the effects of antibodies. Lancet Neurol. (2008) 7:1091–8. doi: 10.1016/s1474-4422(08)70224-2

37. Yang, R, Ge, F, Jiang, J, Wang, Y, Wan, M, and Zhang, W. Temporal rank of clinical characteristics and prognosis of anti-N-methyl-d-aspartate receptor encephalitis. Brain Behav. (2021) 11:e227:. doi: 10.1002/brb3.2277

38. Deng, S, Qiu, K, Liu, H, Wu, X, Lei, Q, and Lu, W. Clinical characteristics and short-term prognosis of autoimmune encephalitis: A single-center cohort study in Changsha, China. Front Neurol. (2019) 10:539. doi: 10.3389/fneur.2019.00539

39. Di Stefano, V, Alonge, P, Rini, N, Militello, M, Lupica, A, Torrente, A, et al. Efgartigimod beyond myasthenia gravis: the role of FcRn-targeting therapies in stiff-person syndrome. J Neurol. (2024) 271:254–62. doi: 10.1007/s00415-023-11970-1

40. Krysko, KM, Dobson, R, Alroughani, R, Amato, MP, Bove, R, Ciplea, AI, et al. Family planning considerations in people with multiple sclerosis. Lancet Neurol. (2023) 22:350–66. doi: 10.1016/s1474-4422(22)00426-4

41. Pyzik, M, Kozicky, LK, Gandhi, AK, and Blumberg, RS. The therapeutic age of the neonatal Fc receptor. Nat Rev Immunol. (2023) 23:415–32. doi: 10.1038/s41577-022-00821-1

42. Marignier, R, Hacohen, Y, Cobo-Calvo, A, Pröbstel, AK, Aktas, O, Alexopoulos, H, et al. Myelin-oligodendrocyte glycoprotein antibody-associated disease. Lancet Neurol. (2021) 20:762–72. doi: 10.1016/s1474-4422(21)00218-0

43. Gong, X, Wang, N, Zhu, H, Tang, N, Wu, K, and Meng, Q. Anti-NMDAR antibodies, the blood-brain barrier, and anti-NMDAR encephalitis. Front Neurol. (2023) 14:1283511. doi: 10.3389/fneur.2023.1283511

44. Dubey, D, Britton, J, McKeon, A, Gadoth, A, Zekeridou, A, Lopez Chiriboga, SA, et al. Randomized placebo-controlled trial of intravenous immunoglobulin in autoimmune LGI1/CASPR2 epilepsy. Ann Neurol. (2020) 87:313–23. doi: 10.1002/ana.25655




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Zhang, Yang, Qian, Zhang, Zhao, Shu, Li, Li, Ding, Shi, Liu, Cheng and Niu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fimmu.2024.1444288_cover.jpg
& frontiers | Frontiers in Immunology

Case report: Rapid symptom relief in
autoimmune encephalitis with efgartigimod:
a three-patient case series





OEBPS/Images/fimmu-15-1444288-g003.jpg
MMSE score

mRS score

25

20

15

@ Patient1

@ Patient2 @ Patient3

1

1"

2

24

CAM score

30

N
[¢)]

N
o

-
[¢,]

10

Baseline

1 2
Time (weeks)

Baseline

1 2
Time (weeks)

CASE score

12.5

10.0

N
o

o
o

N
)

Baseline 1 2 4
Time (weeks)

Baseline 1 2 4
Time (weeks)





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: Rapid symptom relief in autoimmune encephalitis with efgartigimod: a three-patient case series

      

        		

          Introduction

        



        		

          Case presentations

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Case presentations

        

          		

            Patient 1

          



          		

            Patient 2

          



          		

            Patient 3

          



        



        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu-15-1444288-g001.jpg
Anti-GABABR (CSF)

Anti-GABABR

C






OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/table1.jpg
Characteristi Patient 3
Age (years) 60 38 68
Sex M M E
Education (years) 19 16 9
Age at AE onset (years) 60 38 67
AE subtype Anti-GABABR Anti-LGI1 Anti-NMDAR
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Baseline 30 29 26
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CASE score
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4 weeks 2 2 3

AE, autoimmune encephalitis; GABABR, y-aminobutyric acid-B receptor; LGI1, leucine-rich glioma-inactivated 1; NMDAR, N-methyl-D-aspartate receptor; IVIG, intravenous
immunoglobulin; MMSE, Mini-Mental State Examination; CAM, confusion assessment method; mRS, Modified Rankin Scale; CASE, Clinical Assessment Scale in Autoimmune Encephalitis.
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