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ABSTRACT

Myelin oligodendrocyte glycoprotein-associated disease (MOGAD) is an inflammatory neurological disease. It progresses with attacks 
by affecting the optic nerves and spinal cord. Bilateral or recurrent optic neuritis are the most common findings in adult patients. Its 
association with systemic autoimmune disorders such as Sjögren syndrome, antiphospholipid syndrome, autoimmune thyroiditis, and 
celiac disease is rare. The first and only case of MOGAD in a patient with ankylosing spondylitis with a history of anti-tumor necrosis 
factor-alpha (anti-TNF-α) use was reported. Herein, we present the coexistence of MOGAD in a patient with AS who did not have a history 
of anti-TNF-α therapy.
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Myelin oligodendrocyte glycoprotein-associated 
disease (MOGAD) is an inf lammatory neurological 
disease. It progresses with attacks by affecting 
the optic nerves and spinal cord. Autoimmune 
demyelination and axonal damage are severe in 
the disease.[1] There are autoantibodies against 
myelin oligodendrocyte glycoprotein (MOG) found 
on the outer lamella of the myelin sheath in the 
central nervous system (CNS) in MOGAD. Anti-
MOG antibodies reach the CNS by crossing the 
cerebrospinal f luid–brain barrier, which is usually 
damaged by infections.[2] The exact function of MOG 
is unclear, yet. However, it is thought to have an effect 
on the regulation of oligodendrocyte microtubule 
stability and modulation of the interaction between 
the immune system and myelin proteins.[3]

Bilateral or recurrent optic neuritis (ON) 
is common in adult patients with MOGAD. In 
neuromyelitis optica (NMO), severe attacks 
of ON and a contiguous inf lammatory lesion in 
three or more vertebral spinal cords are seen. 
The NMO spectrum disorders (NMOSDs) are the 
limited form of the disease. Anti-aquaporin-4 
(AQP4) antibodies are detected in most patients 
with NMOSD.[4] Approximately 42% of NMOSD 
patients who are negative for AQP4 antibodies are 
MOG antibody-positive.[5] The MOG antibody levels 
correlate with disease activity and treatment. The 
level of MOG antibody during an acute attack is 
higher than in remission.[6] Neuromyelitis optica 
is often associated with systemic autoimmune 
disorders. Anti-MOG positivity can be detected in 
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systemic lupus erythematosus and Sjögren disease.[7] 
The coexistence of antinuclear antibodies (ANAs), 
anti-Sjögren syndrome A (SS-A), anti-Sjögren 
syndrome B (SS-B), and rheumatoid factor (RF) 
have been described in these patients.[8] Although 
autoantibodies are frequently seen in NMO, systemic 
symptoms or findings of autoimmune diseases may 
not be found.

Ankylosing spondylitis (AS) is an inflammatory 
disease in which sacroiliac (SI) joint and axial skeleton 
involvement is seen and, occasionally, peripheral 
joints can be affected. The association between AS 
and NMOSD is rarely defined in the literature. The 
first and only case of MOGAD development in a 
patient with AS with a history of anti-tumor necrosis 
factor-alpha (anti-TNF-a) use was reported by Luo 
et al.[9] In this article, we discuss the association of 
MOGAD in a patient with AS who did not have a 
history of anti-TNF-a therapy.

CASE REPORT

A 47-year-old male patient presented with blurred 
vision in his right eye that started three days ago. 
The blurred vision progressed to near-total vision 
loss of the right eye in the last three days. He 
also had post-traumatic visual loss sequelae in the 
left eye. On neurological examination, optic disc 
margins were obscure in the right eye, and the 
vision was almost completely lost in the right eye. 
There was no pathological finding on magnetic 
resonance imaging (MRI) with orbital, cranial, and 
spinal contrast. Cell cytology and biochemistry 
tests were normal in lumbar puncture samples, and 
oligoclonal immunoglobulin G (IgG) bands were 
negative. The AQP4 and MOG antibodies were sent 
for analysis. Considering isolated ON, intravenous 
methylprednisolone (1 g/day for seven days) was 

started. After steroid treatment, the patient could select 
hand movements. Since there was only one ON attack 
and there was no clear evidence for immunological 
disease, the steroid therapy was tapered gradually, 
while no additional immunosuppressive agent was 
used.

His medical history revealed that he was diagnosed 
with AS four years ago after a sacroiliac X-ray showed 
bilateral sacroiliitis (Figure 1). The MRI of the pelvis 
revealed medullary bone marrow edema in the 
mid-inferior part of both SI joints (Figure 2). The 
patient described inflammatory back pain 10 years. He 
was healthy otherwise. He had no prior surgeries, or 
trauma and did not smoke tobacco or drink alcohol. 
He denied sexually-transmitted infections, chronic 
diarrhea, and psoriasis in the past. His family history 
was negative. The patient met the Modified New York 
and Assessment of Spondyloarthritis International 
Society (ASAS) criteria.[10] Over the past four years, he 
was treated with only sulfasalazine and non-steroidal 
anti-inf lammatory drugs for AS and had never 
used an anti-TNF agent or a biologic agent. His 
modified Schober was measured as 5 cm. Erythrocyte 
sedimentation rate was 13 mm/h, and C-reactive 
protein (CRP) was 5 mg/L. The ASDAS-CRP was 
calculated as 2.1 and Bath Ankylosing Spondylitis 
Disease Activity Index (BASDAI) score was 2.5.

The patient, who remained without follow-up for 
four months, was referred again when his vision loss 
progressed. There were no lateralized motor or sensory 
deficits on neurological examination. Complete vision 

Figure 1. Bilateral sacroileitis on X-ray.
Figure 2. Bilateral sacroiliac bone marrow edema on magnetic 
resonance imaging.
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loss and optic nerve head atrophy were observed in 
the right eye. No signal was received in the bilateral 
optic nerve visual-evoked potential (VEP) study. 
Contrast-enhanced cranial, orbital, and spinal MRI 
findings were normal. A lumbar puncture showed 
normal glucose, white blood cell, and protein. The 
oligoclonal band, which is an indicator of chronic or 
acute inflammation of the CNS or spinal nerve roots, 
was compatible with the type 4 pattern in which the 
same bands were seen in cerebrospinal f luid and serum. 
While pattern 2 or 3 is detected in multiple sclerosis 
patients, systemic IgG production is mentioned in 
pattern 4.[11] Anti-MOG positivity was detected, which 
was sent in the first attack but could not be checked, 
as the patient did not attend to follow-up. The patient, 
known to have AS, was also evaluated in terms of 
other rheumatological diseases. The rheumatological 
examination was AS compatible. Human leukocyte 
antigen-B27 (HLA-B27) and HLA-B5 were all negative. 
The ANA, RF, anti-cyclic citrulline peptide (CCP), 
anti-neutrophil cytoplasmic antibody (ANCA), SS-A, 
and SS-B were also negative.

Intravenous methylprednisolone (1 g/day 
for seven days) was administered rapidly to the 
patient for recurrent ON. Our case was diagnosed 
with MOG-associated ON, with serum NMO 
IgG (NMO IgG) negative, AQP4 negative, and 
anti-MOG-IgG positive for the first attack. 
Plasmapheresis was initiated for the steroid-resistant 
patient. He experienced marked improvement 
in vision and could count a finger at 2 meters. 
Rituximab infusion of 1,000 mg was started every 
six months at 15-day intervals. He took two cycles 
of rituximab. He did not have a new neurological 
attack. The final BASDAI of the patient who was still 
receiving non-steroidal anti-inf lammatory drug for 
AS was calculated as 2.

DISCUSSION

Considering recurrent ON attack, serum AQP4 
antibody negativity, and serum anti-MOG positivity, 
our patient with AS was also diagnosed with MOGAD. 
In a report, a female patient with AQP4-negative 
NMOSD and HLA-B27-negative AS was presented.[12] 
A female patient who was recently diagnosed with 
AQP4-positive NMOSD and HLA-B27-positive AS was 
also presented.[13] Coexistence of demyelinating CNS 
diseases in patients with AS was reported previously.[14]

Although the coexistence of AS and demyelinating 
disease is rare, in a study, asymptomatic demyelinating 
disease was detected on MRI in an AS patient who did 

not use anti-TNF.[15] The development of MOGAD in a 
patient with AS with a history of anti-TNF agent was 
reported.[9] Anti-MOG disease is less likely to occur 
in women than in those with NMOSD and is less 
associated with other autoimmune disorders.[16]

The pathogenesis of AS and NMOSD is unclear. 
The role of T cells in the pathogenesis of NMOSD 
is known. This suggests that there may be common 
pathogenesis in T cell dominance.[12] T cells and 
macrophages were detected in biopsies from active 
SI joints of spondyloarthritis patients.[17] T cell 
dominance is remarkable in both diseases. Interleukin 
(IL)-17-secreting Th17 cells, which are effective in 
the pathogenesis of autoimmune and chronic 
inflammatory diseases, are higher in NMOSD and 
AS patients compared to the healthy population.[18,19] 
However, more detailed studies are still needed for the 
role of IL-17 in the pathogenesis.

Amirzargar et al.[20] demonstrated that HLA-B27 
was increased in ON patients. The HLA-B27 is a major 
histocompatibility complex (MHC) Class I protein 
that may present antigenic peptides to cytotoxic 
T cells. Misfold HLA-B27 proteins accumulate in the 
endoplasmic reticulum (ER), creating an ER stress 
and again causing activation of T lymphocytes via 
IL-17.[21] The IL-17 axis activation also stimulates 
inf lammation in spondyloarthropathies. Previous 
studies have shown that HLA-B7, which is also 
increased in multiple sclerosis, a demyelinating disease, 
cross-reacts with HLA-B27. Cross-reactivity may affect 
the co-occurrence of diseases.[22] However, the role of 
HLA-B27 in the association of AS and NMOSD is still 
unclear.

Anti-TNF agents are contraindicated drugs for 
demyelinating diseases. Paradoxical autoimmune 
disorders and demyelinating CNS lesions may develop 
in the long-term use of these agents. The NMSOD 
cases with positive MOG antibodies have also been 
reported following anti-TNF therapy.[23] Our patient, 
also, did not receive anti-TNF treatment during the 
two-year period, when he was diagnosed with AS and 
was treated with sulfasalazine.

Our patient did not respond adequately to steroid 
treatment, and plasmapheresis improved vision. 
Although not used in the treatment of AS, rituximab 
was well tolerated in this patient with recurrent ON 
and was used for maintenance therapy.

In conclusion, knowledge of MOG-related diseases 
has been increasing in recent years. The widespread 
use of diagnostic tests, their availability, and more 
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consideration as a cause of recurrent ON play an 
essential role. The case of recurrent ON associated 
with seropositive MOG presented herein is important 
in that it is the first case, to the best of our knowledge, 
with AS who did not use anti-TNF, and that it shows the 
necessity of good questioning of the rheumatological 
entities that may accompany such cases.

Patient Consent for Publication: A written informed 
consent was obtained from the patient.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: Concept: DK., SMT.; Supervision: 
SMT.; Materials: EG., DK.; Data collection and/or processing: 
DK., SMT.; Analysis and/or interpretation: DK., ZÖ., EG.; 
Writing: ZÖ., SMT.

Conflict of Interest: The authors declared no conflicts of 
interest with respect to the authorship and/or publication of 
this article.

Funding: The authors received no financial support for 
the research and/or authorship of this article.

REFERENCES
1. Lana-Peixoto MA, Talim N. Neuromyelitis optica spectrum 

disorder and anti-MOG syndromes. Biomedicines 
2019;7:42.

2. Di Pauli F, Berger T. Myelin Oligodendrocyte Glycoprotein 
Antibody-Associated Disorders: Toward a New Spectrum 
of Inflammatory Demyelinating CNS Disorders? Front 
Immunol 2018;9:2753.

3. Wynford-Thomas R, Jacob A, Tomassini V. Neurological 
update: MOG antibody disease. J Neurol 2019;266:1280-6.

4. Takahashi T, Fujihara K, Nakashima I, Misu T, Miyazawa I, 
Nakamura M, et al. Anti-aquaporin-4 antibody is involved 
in the pathogenesis of NMO: A study on antibody titre. 
Brain 2007;130:1235-43.

5. Narayan R, Simpson A, Fritsche K, Salama S, Pardo S, Mealy 
M, et al. MOG antibody disease: A review of MOG antibody 
seropositive neuromyelitis optica spectrum disorder. Mult 
Scler Relat Disord 2018;25:66-72.

6. Jarius S, Ruprecht K, Kleiter I, Borisow N, Asgari N, 
Pitarokoili K, et al. MOG-IgG in NMO and related 
disorders: A multicenter study of 50 patients. Part 1: 
Frequency, syndrome specificity, inf luence of disease 
activity, long-term course, association with AQP4-IgG, and 
origin. J Neuroinflammation 2016;13:279.

7. Pröbstel AK, Thanei M, Erni B, Lecourt AC, Branco L, 
André R, et al. Association of antibodies against myelin and 
neuronal antigens with neuroinflammation in systemic lupus 
erythematosus. Rheumatology (Oxford) 2019;58:908-13.

8. Pittock SJ, Lennon VA, de Seze J, Vermersch P, Homburger 
HA, Wingerchuk DM, et al. Neuromyelitis optica and non 
organ-specific autoimmunity. Arch Neurol 2008;65:78-83.

9. Luo W, Li R, Chang Y, She H, Kermode AG, Qiu W. 
Myelin oligodendrocyte glycoprotein antibody-associated 
disorders coexisting with ankylosing spondylitis: Potential 
association between demyelination and tumor necrosis 
factor inhibitors. Mult Scler Relat Disord 2021;51:102889.

10. Sieper J, Rudwaleit M, Baraliakos X, Brandt J, Braun J, 
Burgos-Vargas R, et al. The Assessment of SpondyloArthritis 
international Society (ASAS) handbook: A guide to assess 
spondyloarthritis. Ann Rheum Dis 2009;68 Suppl 2:ii1-44.

11. Gonzalez-Quevedo A, editor. Trending Topics in Multiple 
Sclerosis. London: IntechOpen; 2016.

12. Jeong S, Lim YM, Jin JY, Kim H, Kim KK. Neuromyelitis 
optica spectrum disorder in a patient with ankylosing 
spondylitis. J Clin Neurol 2018;14:102-3.

13. Lin J, Zhang J, Liu X, Gong X, Li A, Zhou D, et al. 
Neuromyelitis optica spectrum disorder coexisting with 
ankylosing spondylitis: A case report. Mult Scler Relat 
Disord 2020;40:101979.

14. Mignarri A, Dotti MT, Battisti C, Vallone I, Federico 
A. Occurrence of ankylosing spondylitis and multiple 
sclerosis-like syndrome in a HLA-B27 positive patient. 
Neurol Sci 2009;30:329-32.

15. Kaltsonoudis E, Zikou AK, Voulgari PV, Konitsiotis S, 
Argyropoulou MI, Drosos AA. Neurological adverse events 
in patients receiving anti-TNF therapy: A prospective 
imaging and electrophysiological study. Arthritis Res Ther 
2014;16:R125.

16. Hamid SHM, Whittam D, Saviour M, Alorainy A, Mutch 
K, Linaker S, et al. Seizures and encephalitis in myelin 
oligodendrocyte glycoprotein IgG disease vs aquaporin 4 
IgG disease. JAMA Neurol 2018;75:65-71.

17. Bollow M, Fischer T, Reisshauer H, Backhaus M, Sieper 
J, Hamm B, et al. Quantitative analyses of sacroiliac 
biopsies in spondyloarthropathies: T cells and 
macrophages predominate in early and active sacroiliitis- 
cellularity correlates with the degree of enhancement 
detected by magnetic resonance imaging. Ann Rheum 
Dis 2000;59:135-40.

18. Klasen C, Meyer A, Wittekind PS, Waqué I, Nabhani S, 
Kofler DM. Prostaglandin receptor EP4 expression by Th17 
cells is associated with high disease activity in ankylosing 
spondylitis. Arthritis Res Ther 2019;21:159.

19. Hou MM, Li YF, He LL, Li XQ, Zhang Y, Zhang SX, et al. 
Proportions of Th17 cells and Th17-related cytokines in 
neuromyelitis optica spectrum disorders patients: A meta-
analysis. Int Immunopharmacol 2019;75:105793.

20. Amirzargar AA, Tabasi A, Khosravi F, Kheradvar A, Rezaei 
N, Naroueynejad M, et al. Optic neuritis, multiple sclerosis 
and human leukocyte antigen: Results of a 4-year follow-up 
study. Eur J Neurol 2005;12:25-30.

21. Colbert RA, Tran TM, Layh-Schmitt G. HLA-B27 misfolding 
and ankylosing spondylitis. Mol Immunol 2014;57:44-51.

22. Libbrecht N, De Bleecker J. Ankylosing spondylitis and 
multiple sclerosis. Acta Clin Belg 1999;54:30-2.

23. Lommers E, Depierreux F, Hansen I, Dive D, Maquet P. 
NMOSD with anti-MOG antibodies following anti-TNFα 
therapy: A case report. Mult Scler Relat Disord 2018;26:37-9.


