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A B S T R A C T   

Introduction: Neuromyelitis optica spectrum disorder (NMOSD) is a central nervous system 
demyelinating disease. Current therapy methods, however, have limited effect on acute attacks 
except for intravenous methylprednisolone (IVMP). Efgartigimod is a first-in-class novel human 
immunoglobulin G1 (IgG1) Fc fragment approved for the treatment of generalized myasthenia 
gravis. Its capacity to rapidly decrease serum IgG levels, including pathogenic autoantibodies, 
positions it as a potentially effective option for managing the acute phase of NMOSD. 
Case presentation: We report the case of a 59-year-old female patient with acute NMOSD, pre-
senting with vision loss and numbness in all four limbs. Despite an initial inadequate response to 
intravenous methylprednisolone (IVMP), the addition of Efgartigimod to her treatment regimen 
led to rapid improvement, notably including a significant reduction in serum aquaporin-4 anti-
body titers, total IgG levels, and inflammation cytokine levels. Furthermore, no adverse events 
were reported during a four-month follow-up period. 
Conclusion: As an adjunct to glucocorticoid therapy, Efgartigimod has proven effective and safe 
for this patient. However, to ascertain its potential as a novel therapeutic option for acute 
NMOSD, larger-scale prospective clinical trials are required.   

1. Introduction 

Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune-mediated CNS demyelinating disease that has a high recur-
rence and impairment rate [1]. The primary treatment for the acute phase of NMOSD is intravenous methylprednisolone (IVMP), 
which is only successful in at most 80 % of patients [2]. Patients who do not respond well to IVMP can choose plasma exchange (PE) or 
intravenous immunoglobulin (IVIG) as second-line treatment. However, the efficacy of PE or IVIG is extremely limited most of the time 
[3,4]. Exploring innovative and effective therapies for acute NMOSD is an urgent dilemma for clinicians. 

Efgartigimod represents a new class of neonatal Fc receptor (FcRn) antagonists, derived from the human immunoglobulin G1 

* Corresponding author. Department of Neurology, The First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China. 
** Corresponding author. Department of Neurology, The First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China. 

E-mail addresses: qinxinyuecqchina@hotmail.com (X. Qin), 203756@cqmu.edu.cn (J. Feng).   
1 Zhizhong Li and Qiao Xu contributed equally to this manuscript. 

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2024.e30421 
Received 28 February 2024; Received in revised form 23 April 2024; Accepted 25 April 2024   

mailto:qinxinyuecqchina@hotmail.com
mailto:203756@cqmu.edu.cn
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2024.e30421
https://doi.org/10.1016/j.heliyon.2024.e30421
https://doi.org/10.1016/j.heliyon.2024.e30421
http://creativecommons.org/licenses/by-nc/4.0/


Heliyon 10 (2024) e30421

2

(IgG1) Fc domain (residues D220-K447). It effectively reduces immunoglobulin G (IgG) levels in human serum [5]. Phase III clinical 
trials have demonstrated that Efgartigimod reduced IgG levels within one week, indicating its potential as a therapeutic for the acute 
phase of neurological autoimmune diseases. Furthermore, Efgartigimod was approved for the treatment in myasthenia gravis (MG) 
adults. This medication has the potential to treat patients suffering from acute NMOSD [6]. In this case, we report on the treatment of 
an acute NMOSD patient with Efgartigimod, aimed at exploring its efficacy during the acute phase of the disease. 

2. Case Presentation 

A 59-year-old woman with a history of congenital high myopia and a 3-year history of Sjogren’s syndrome complained of the onset 
of vision loss in her left eye without any clear triggers. In less than a month, her left eye (left eye: no light perception, NLP; corrected 
vision of right eye: 20/32, Fig. 1) completely lost sight without ophthalmodynia or pain in eye movement. Regretfully, despite visiting 
several hospitals, her eyesight in her left eye remained unchanged. In the 6th month, she was diagnosed with ischemic optic neu-
ropathy. Although she was given a compound anisodine hydrobromide injection (2 ml i.h., qd), her vision in the right eye similarly 
declined within a month (left eye: NLP, corrected vision of right eye: 20/500). In the 7th month, she went to the department of 
neurology at other hospitals, where positive aquaporin 4-IgG (AQP4-IgG) was found in the serum (titre: 1:320, cell-based assay, CBA) 
and cerebrospinal fluid (CSF, titre: 1:10, CBA); NMOSD was thereby diagnosed. Then she received IVMP 500mg × 5d (oral prednisone 
taper from 60mg/d) and IVIG (20g × 5d i.v.) sequentially. However, she felt that her right eye vision did not improve significantly (left 
eye: NLP, corrected vision of right eye: 20/100) and subsequently remained at that level. In the 10th month, she suffered numbness in 
four limbs and recurring visual loss, which had a significant impact on her daily activities. Therefore, she went to our department for 
further treatment. 

Neurological examination: A fundus examination revealed retinal and choroid atrophy surrounding the optic disc. The bilateral 
pupils had a diameter of 4mm, with the left pupil fixed and the right pupillary light reflex sensitive. Vision in her left eye: NLP, 
corrected vision in the right eye: 20/200. There was diminished pinprick sensitivity below C5 on both sides. She had no other 
neurological abnormalities. Expanded disability status scale, EDSS = 4.5 (ambulation 1, visual functions 6, pyramidal functions 0, 
sensory functions 2). Average thickness of retinal nerve fibre layer (RNFL): 29μm (left eye), 37μm (right eye). MRI scan of the brain and 
spinal cord, after admission, revealed multifocal T2-hyperintensity in the cerebral white matter, brainstem and cervical cord without 
enhancement. Orbital MRI revealed that bilateral optic nerve sheath were enhanced, and suspicious enhancement was observed in the 
intracranial segments of both optic nerves (Fig. 2 a-f). Because of her symptoms of dry mouth and dry eyes, we conducted a re- 
examination related to Sjogren’s syndrome for her. Schirmer I: 2mm in both eyes. Ocular staining score: 6 (left eye), 5 (right eye). 
Natural salivary flow rate: 0.4ml/min. Anti–SS–A antibody (+++), anti-Ro-52 antibody (+++), which confirmed the diagnosis of 
Sjogren’s syndrome. The following are the results of her laboratory testing: IgG in serum: 12.60g/L, IgA in serum: 1.74g/L, IgM in 
serum: 0.49g/L, IgE in serum: 5 IU/mL; CSF white cell count: 2 × 106/L, CSF protein: 46 mg/dl, oligoclonal bands (− ), AQP4-IgG in 
serum: 1:320 (CBA), AQP4-IgG in CSF: 1:10 (CBA). Her visual alterations are depicted in Fig. 1. 

Then she was given IVMP 1000mg × 5d. However, her right eye vision did not improve a lot (left eye: NLP, corrected vision of right 
eye: 20/100), which is a common treatment dilemma in the NMOSD acute phase when there is poor response to conventional 
treatments. The patient sincerely desired to improve her vision. As an invasive therapy approach, PE has a limited therapeutic effect. 
Efgartigimod was accessible in some countries at that moment and licensed for generalized myasthenia gravis. As a result, we chose to 
prioritize Efgartigimod as an add-on therapy according to the drug instructions (10 mg/kg IV, weekly × 4) after she signed the 
informed consent form. After 3 days of the first dose of Efgartigimod treatment (Day 4), the IgG level in her serum decreased by around 
34.5 % (IgG before Efgartigimod treatment (Day 0):12.60g/L; Day 4: 8.26g/L; Day 30: 5.81g/L, Fig. 1). On Day 8, her corrected vision 
of the right eye improved to 20/50 (EDSS = 3, ambulation 1, visual functions 5, pyramidal functions 0, sensory functions 0) and her 

Fig. 1. The Variation of Immunotherapy with Corrected Vision, AQP4-IgG Level and IgG Level in the NMOSD patient 
AQP4-IgG: aquaporin-4-IgG, IVIG: intravenous immunoglobulin, IVMP: intravenous methylprednisolone, NLP: no light perception. 

Z. Li et al.                                                                                                                                                                                                               



Heliyon 10 (2024) e30421

3

numbness entirely disappeared, then she received her second dose of Efgartigimod (10 mg/kg IV). The serum AQP4-IgG titer decreased 
to 1:100 (serum, CBA) on Day 30 (Fig. 1). Cytokine levels in her peripheral blood also changed (Before Efgartigimod therapy: 
interleukin-6, IL-6 4.53pg/ml; interleukin-8, IL-8 6.92pg/ml; interleukin-17, IL-17 5.52pg/ml; interferon-γ, IFN-γ 5.52pg/ml; 
interleukin-10, IL-10 11.71pg/ml. Day 30: IL-6 3.03pg/ml, IL-8 4.67pg/ml, IL-17 5.03pg/ml, IFN-γ 2.26pg/ml, IL-10 23.36pg/ml). 
During the subsequent 4-month follow-up, the corrected vision in the right eye in this patient stayed at 20/50.There were no obvious 
adverse effects during the administration of Efgartigimod and subsequent 4-month follow-up. However, long-term monitoring is still 
required for potential side effects such as hypogammaglobulinemia and concerns about opportunistic infections related to 
Efgartigimod. 

3. Discussions 

We describe the efficacy and safety of Efgartigimod in a 59-year-old female with an acute NMOSD attack. For the first time, 
Efgartigimod was prescribed as a rescue treatment after IVMP in the acute phase of NMOSD which relieved the serious vision loss in 
this patient. 

FcRn has the potential to be a novel target for the treatment of acute phase of NMOSD, inspired by the mechanism of IVIG. In 
general, the Fc domain of absorbed IgG binds to FcRn with great affinity, causing IgG to be transferred to the cell surface and released. 
Lysosomes will destroy IgG that is not coupled to FcRn. This procedure increases IgG (including pathogenic IgG) half-life [7]. In high 
quantities (1–2 g/kg), infused IgG saturate FcRn and cause autoantibody catabolism, resulting in a shorter period of autoimmune IgG 
in the body [8]. Similarly, as FcRn antagonists, Efgartigimod injection eliminated blood IgG in healthy volunteers and MG patients 
rapidly and specifically: a single injection lowered by 50 %, while successive dosages reduced by almost 75 % [5,9]. Efgartigimod, 
compared to ineblizumab (a CD19 monoclonal antibody) [10] and satralizumab (an IL-6 monoclonal antibody) [11], demonstrates a 
more rapid onset of action. However, the onset time of efgartigimod may be close to that of eculizumab (an anti-C5 complement 
inhibitor) [12,13]. Therefore, we speculate that this rapid efficacy is likely to significantly enhance symptom management in patients 
experiencing acute NMOSD episodes. Given the acute nature of this patient’s condition, efgartigimod was selected for treatment. 

In addition to NMOSD, the patient was diagnosed with Sjögren’s Syndrome, a condition that may further contribute to the observed 
visual impairment and hindered recovery. Prior research has indicated that the Fc receptor plays a significant role in the pathogenesis 
of Sjögren’s Syndrome [14]. Consequently, antagonists of the neonatal Fc receptor could potentially offer a therapeutic strategy for 
treating Sjögren’s Syndrome. 

Improvement in the vision of this patient’s right eye was observed after intravenous infusion of Efgartigimod. Subsequent to 
receiving four doses over the course of one month, there was a significant reduction in her total IgG, AQP4-IgG, and several 
inflammation-related cytokines in the peripheral blood. This suggests that the integration of Efgartigimod with IVMP may offer 
promise for the future management of acute NMOSD. Notably, visual improvement was observed after just one week of Efgartigimod 

Fig. 2. Patient’s MRI features. The T1-weighted (T1WI) images with gadolinium enhancement by Gadobutrol reveal bilateral enhancement of the 
optic nerve sheaths and notable enhancement within the intracranial segments of the bilateral optic nerves (a); Coronal T2-weighted images (T2WI) 
display pronounced T2 hyperintensity in the orbital segments of both optic nerves (d); Multiple patchy T2-hyperintense lesions across the bilateral 
periventricular areas, basal ganglia, pons, and subcortical white matter (b, e); Longitudinally extensive myelitis lesions spanning the cervical spinal 
cord from C1 to C5 (c) with central located (f). 
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treatment, leaving open the possibility that this patient’s improvement might partially be attributed to lingering glucocorticoids. The 
patient experienced no adverse events during or subsequent to treatment. Earlier studies have demonstrated that the addition of the 
FcRn-monoclonal antibody, Batoclimab, to IVMP therapy enhances the EDSS scores in patients with acute NMOSD within 3–6 months 
[15]. Thus, FcRn antagonists are probably beneficial not only during the acute phase of NMOSD but may also contribute to sustained 
neurological function improvement. Extended observation and a larger patient cohort are required to validate the long-term efficacy 
and safety of Efgartigimod. 

4. Conclusions 

Under the results of the case of efgartigimod treatment in NMOSD, we speculate that efgartigimod has the potential to be a rescue 
treatment target for the acute phase of NMOSD. Additional randomized controlled trials or cases will be necessary to further confirm 
the well-documented efficacy and safety. 
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