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Abstract: We present a case of a 21-year-old woman diagnosed with myelin oligodendrocyte glycoprotein antibody-associated 
disease (MOGAD), characterized by recurrent optic neuritis and progressive vision loss. Despite multiple immunosuppressive 
therapies—including corticosteroids, intravenous immunoglobulin (IVIG), azathioprine, mycophenolate mofetil, and rituximab—the 
patient continued to experience disabling relapses, particularly during steroid tapering. Ongoing disease activity, combined with 
significant steroid-related side effects, prompted a trial of subcutaneous tocilizumab, an interleukin-6 (IL-6) receptor inhibitor. 
Following its introduction, the patient remained relapse-free, and her steroid dose was successfully reduced. This case highlights 
the complexity of managing refractory MOGAD and underscores the potential role of IL-6 inhibition in treatment-resistant cases. 
There are sparse reports about the use of subcutaneous tocilizumab (TCZ) in MOGAD, and this case contributes to the growing body 
of real-world evidence supporting its use. As no standardized treatment protocol currently exists, reporting such cases is vital for 
advancing future therapeutic strategies and guidelines. 
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Introduction
Myelin oligodendrocyte glycoprotein antibody-associated disease (MOGAD) is a distinct form of central nervous system 
autoimmune disease, attributed to the presence of anti-MOG antibody. This condition presents with a spectrum of clinical 
manifestations, predominantly including optic neuritis and transverse myelitis, and acute disseminated encephalomyelitis 
(ADEM).

MOGAD is a rare demyelinating disease that can be observed in both adult and pediatric populations. It is more 
common in the pediatric population, making up to 30% of autoimmune central nervous system diseases, in contrast to 
only 5% in the adult population.1,2

The prevalence of the disease is not well described and varies worldwide; it ranges between 1.3 and 2.5 per 100,000.3

The disease course and prognosis are variable. Initially it was thought that it was a monophasic disease with 
a favorable prognosis; however, recent reports indicate that 35% of the cases are relapsing, with relapsing optic neuritis 
as the most common form. Permanent visual impairment and optic atrophy have been reported.1,4 Treatment for the acute 
phase depends mainly on steroid as the majority of the cases are steroid responsive. For severe cases and incomplete 
responses to steroid plasma exchange or intravenous immunoglobulin (IVIG), may be used.5 Long-term preventive 
therapy is still an area of exploration as there are no controlled clinical trials for approved treatment. In general, 
a long steroid taper is recommended in most cases to prevent early relapses.1,3 There is no clear guideline on who will 
need long-term preventive therapy and what is the best type of immunosuppressive therapy or steroid-sparing agent. The 
most commonly used first-choice treatment may be rituximab, azathioprine or mycophenolate mofetil, either by itself or 
in conjunction with a low-dose steroid. However, in the event of an inadequate response, there are no explicit guidelines 
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for switching or escalating.6 Since there is no controlled trial, the treatment option is based on clinical experience and 
reported cases.

In this case we try to present a challenging case of refractory MOGAD that responded well to uncommonly used 
treatment IL-6 antagonist tocilizumab.

Case Presentation
The patient was a previously healthy 21-year-old female with no notable family history of autoimmune or hereditary 
conditions. In January 2017, she presented with a mild febrile illness, which rapidly progressed to altered consciousness. 
Initially, she was diagnosed with meningoencephalitis. However, her condition worsened despite therapy, prompting 
further investigation.

Upon further investigation, cerebrospinal fluid (CSF) analysis showed mild inflammation with negative bacterial and 
viral serologies and culture. Brain MRI revealed diffuse hyperintense lesions, suggesting a diagnosis of acute disseminated 
encephalomyelitis (ADEM). Figure 1. She was treated with intravenous immunoglobulin (IVIG) and pulse steroids, which 
led to improvement over a couple of weeks. After this, she was discharged on a tapering dose of oral steroids over 1 month.

In the months following, the patient experienced several episodes of relapsing optic neuritis; all these episodes were 
steroid sensitive. First attack in April 2017 the patient developed right eye optic neuritis and responded to steroids. One 
month later, she had an episode of bilateral optic neuritis. The MRI at that time did not show new lesions with resolution 
of some old lesions. She received pulse steroids and high dose oral prednisone with partial improvement. August 2017— 
she was treated with plasma exchange and prednisone 1 milligram/kilogram (her weight 70 kilogram). Visual evoked 
potential showed no response in both eyes. Around this time the MOG antibodies came back positive on the live-based 
cell assay 1:100 and the patient was started on azathioprine titating to 2 mg/Kg and a slow taper of prednisone. In early 
2018-reached 20 mg of prednisone but developed another optic neuritis relapse and had to increase the dose again and 
was on azathioprine 150 mg at that time. July 2018 she was on 10 mg of prednisone but had blurred vision and worsening 
right eye vision. The vision on the right eye at that time was 20/200 and on the left was 20/20. Plasma exchange was 
done for a total of 5 sessions, and the prednisone dose was increased. November 2018 had another relapse on the left eye 
after reducing the dose to 20 mg of prednisone. The exam showed worsening vision in the right eye was 20/70 and the 
left eye, 20/200 with optic atrophy in the left eye. At that time prednisone was increased to 60 mg daily and the patient 
was started on rituximab. However, at 4 months post-rituximab, vision deteriorated again in the left eye with only hand 
motion and count fingers in the right eye despite the B-cell response was good, with complete depletion of CD19-positive 
cells at 0%. This was considered as rituximab failure. She was treated with steroids and then IVIG 2 grams/kilogram 
initially and then 1 gram/kilogram every 3 weeks with a plan for mycophenolate mofetil MMF a 1000 mg twice daily and 
another trial of a slow prednisone taper. The patient continued on IVIG 1 gram/kilogram every 3–4 weeks in addition to 
mycophenolate and prednisone at fluctuating doses between 35 and 20 mg since May of 2019. The patient required 
increasing doses of prednisone when there would be decreased vision or pain in the eye. In early 2022, the patient 
reached 10 mg of prednisone, but there was a global shortage of IVIG, and she missed 4 doses between October 2021 and 

Figure 1 FLAIR image of brain MRI demonstrating hyperintense lesions involving bilateral subcortical white matter and infratentorial. 
Abbreviations: MRI, magnetic resonance imaging; FLAIR, fluid-attenuated inversion recovery.
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February 2022 and presented with right eye pain and decreased visual acuity. In the left eye, the acuity was 20/100 in 1 
eye and count fingers in the other eye. Plasma exchange was offered, and the steroid was increased to 1 milligram/ 
kilogram. After that, the patient was started on subcutaneous immunoglobulin. Every 2 weeks, but she developed optic 
neuritis in one eye, which was managed successfully with pulse steroids. However, she had a more severe episode of 
bilateral optic neuritis, requiring both pulse and oral steroids. No new lesions were seen on MRI, and some previous 
lesions had resolved.

Despite being on bimonthly subcutenous IVIG and MMF the patient had significant vision loss and recurrent relapse 
whenever steroid is tapered below 20 mg. As a complication of chronic steroid use, she developed osteoporosis, 
significant weight gain, and skin changes. Repeated anti-MOG testing showed persistent positive results at titre 1:100.

Treatment and Management
By March 2023, due to the ongoing relapses and side effects from long-term steroid use, we decided to start Tocilizumab 
(TCZ), an IL-6 receptor blocker. Doses were started as subcutaneous injections of 162 mg every other week for the first 2 
months, then weekly with a slow steroid taper. Since then, the patient has remained stable, with no further relapses, and 
her steroid dose was reduced to 5 mg daily. The decision to start subcutenous TCZ rather than intervenous was to provide 
more convenient treatment for the patient. The patient still has residual visual impairment from previous attacks, but no 
acute worsening of vision or eye pain. Her last visual assessment showed acuity 20/100 in right eye and count fingers in 
the left eye. TCZ was well tolerated with transient elevation of lipid profile managed with lifestyle modification. 
Discussions around pregnancy and the effects of immunosuppressive therapies on pregnancy will also be an important 
part of her long-term care, as the patient is young and wishes to have kids after her disease stabilization.

Discussion
MOGAD is a rare but complex neuroimmunological disorder that can cause recurrent optic neuritis and other demye
linating events. Treatment of MOGAD is challenging, while some cases are monophasic and require no long term 
therapy others are left with significant residual disability or a relapsing course necessitating long-term treatment. To date, 
no randomized controlled trial for MOGAD treatment.7

Steroid use can cause multiple side effects, including osteoporosis, hypertension and weight gain. Azathioprine and 
Mycophenolate mofetil work occasionally. IV Ig showed promising results, especially in paediatric cases. While 
rituximab has good results in controlling disease activities in NMO and MS it has been less effective in MOGAD.8

Tocilizumab (TCZ), a humanized antibody directed against the IL-6 receptor that has been used widely in 
rheumatological disease, has emerged as a promising option in MOGAD. MOGAD pathophysiology involves microglial 
activation and inflammation triggered by Interleukin-6 (IL-6) release. Therefore, blocking IL-6 could control disease 
activity in MOGAD and stop demyelination.9 Few case reported the use of intravenous form of TCZ for MOGAD cases 
that were refractory to other treatment options.9,10 Our case presented the use of the subcutaneous (SC) form of TCZ, 
which can provide the advantage of convenient home administration in comparison with IV form. To our knowledge, 
reports focusing on the use of SC TCZ are lacking. In rheumatoid arthritis, SC and IV tocilizumab have comparable 
efficacy and safety profiles.11 Reporting the safety and effectiveness of TCZ various form IV and SC as off label 
treatment in MOGAD are really important to help accumulating evidence that can help in treatment guidelines and 
recommendations in the future.

This case also highlights the broader challenges in managing MOGAD Since, MOGAD is an evolving disease 
treatment selection, duration of treatment are still unanswered questions.

Conclusion
This case illustrates the challenges faced in managing MOG-associated disease, particularly when patients are dependent 
on steroids and relapses continue despite conventional treatments. The introduction of SC TCZ as a steroid-sparing agent 
has provided significant improvement in this patient’s disease course, highlighting its potential role in managing 
refractory MOGAD. While further research is needed to refine treatment protocols for MOGAD, this case offers hope 
for improved outcomes and quality of life for patients struggling with this complex disease. Since there is no clear 
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guideline for the duration of treatment, young female patients who may encounter long-term considerations, such as 
fertility and the effects of immunosuppressive medications on pregnancy, provide extra hurdles. Consequently, con
siderations regarding the long-term implications of treatment are essential.

Consent
Written informed consent was obtained from the patient for publication of this case report. Institutional approval was not 
required for this single-patient case report.
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