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ABSTRACT

Coexisting myasthenia gravis and neuromyelitis optica spectrum disorder was reported as a rare association,
with only 26 reported cases in the literature. The authors report the case of a middle-aged Chinese woman with
bilateral recurrent optic neuritis and seropositive ocular myasthenia gravis who was subsequently diagnosed
with neuromyelitis optica spectrum. She was tested seropositive for the neuromyelitis optica immunoglobulin
G (NMO-IgG) and had elevated antinuclear antibody titres, but workup for other autoimmune disorders were
negative. She was subsequently prescribed with azathioprine and pyridostigmine, and showed good control of
both autoimmune disorders. To the best of the authors’ knowledge, this is the first reported case in the literature
of a Chinese patient with seropositivity for both anti-acetylcholine receptor and NMO-IgG without a thymic
disorder. Testing of NMO-IgG may be considered in patients with optic neuritis with underlying autoimmune
disorders even in the absence of transverse myelitis for the detection of associated neuromyelitis optica
spectrum disorders.
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CASE REPORT

Neuromyelitis optica (NMO) is a rare disorder with
reported prevalence ranging from 0.44 to 2.50 per
100,000.1–4 NMO is a B-cell-mediated inflammatory
and demyelinating disorder of the central nervous
system, often presenting with severe and bilateral
recurrent optic neuritis and transverse myelitis that
are radiological distinguished from multiple sclerosis
(MS).5,6 Early detection of NMO is facilitated by the
testing for the neuromyelitis optica immunoglobulin
G (NMO-IgG) antibody. An early diagnosis is import-
ant because its treatment differs from that of MS and
the early use of systemic immunosuppressants may
reduce relapse and improve clinical outcome.7,8 NMO
spectrum disorder is a limited form of NMO with

seropositivity for NMO-IgG but without the complete
clinical features of NMO.5 Seropositive NMO spec-
trum disorder has been reported to be associated with
other autoimmune diseases, most commonly systemic
lupus erythematosus (SLE), Sjögren syndrome, anti-
phospholipid syndrome, and sarcoidosis.9 The coex-
istence of NMO spectrum disorder and ocular MG is
rare, with only 26 reported cases in the literature
worldwide and no reported cases for Chinese ethni-
city. Of these 26 reported cases, only 17 had confirma-
tory seropositivity for both MG and NMO spectrum
disorder, but none belonging to Chinese ethnicity.10

We report the first case in the Chinese population of a
middle-aged woman with bilateral optic neuritis and
seropositivity for both ocular MG and NMO spectrum
disorder and subsequently treated with azathioprine
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and pyridostigmine for the NMO spectrum disorder
and ocular MG, respectively. Informed patient consent
was sought and granted prior to publication and
no patient personal information was revealed in this
case report.

A 59-year-old Chinese woman without family
history of autoimmune disease presented with a first
episode of right eye retrobulbar optic neuritis at the
age of 51, resulting in visual impairment in her right
eye (Snellen visual acuity was 0.1 on presentation).
She then developed recurrent left eye retrobulbar
neuritis, with three attacks until the age of 55. There
were no systemic neurological features and no trans-
verse myelitis. She was treated with 3 days of
intravenous pulse methyleprednisolone followed by
11 days of oral prednisolone as per the Optic Neuritis
Treatment Trial during each acute episode of optic
neuritis.11 Magnetic resonance imaging (MRI) of the
brain and orbit performed at around 2 months after
treatment revealed non-specific T2 fluid-attenuated
inversion recovery (FLAIR) hyperintense foci over the
white matter of the bilateral corona radiate and
centrum semiovale. There was right optic atrophy,
compatible with the history of recurrent optic neuritis,
but no residual FLAIR hyperintensities were noted
at the optic nerves at the time of the MRI orbit
(Figure 1A, B).

At the age of 56, she developed variable bilateral
upper lid ptosis with fatigability. There was no
systemic weakness. The diagnosis of ocular MG was
confirmed by an elevated titre of anti-acetylcholine
receptor antibodies in serum (8.83 nmol/L; normal:
50.45 nmol/L) as well as a positive ice test and

Tensilon test. Computerised topography (CT) scan
of thorax demonstrated no thymic mass nor medi-
stenal mass (Figure 2). Her seropositive ocular
MG was controlled with pyridostigmine 30 mg three
times a day.

Six months later, she presented with a fourth attack
of left retrobulbar optic neuritis and was referred to
our neuro-ophthalmology clinic. Lumbar puncture
revealed no oligoclonal bands. The anti-aquaporin-4
titre was 2+ positive based on the cell-based indirect
immunofluorescence assay for the autoantibody using
a 3-point scale score system as described by Chan
et al.12 Complete rheumatological blood workup and
systemic workup by rheumatologists only revealed
elevated ANA titre (1:128) without elevated

FIGURE 1 Axial MRI (A) brain and (B) orbit showing non-specific T2 FLAIR hyperintense foci over the white matter of the bilateral
corona radiate and centrum semiovale.

FIGURE 2 CT thorax showing no thymic nor mediastinal mass.

Coexisting NMO and Ocular MG 141

! 2014 Informa Healthcare USA, Inc.



double-stranded DNA; however, there was no
evidence of other autoimmune diseases. A serial
MRI brain and orbit revealed no interval change as
compared with the previous scan. Neurological exam-
ination revealed no typical features of myelitis.
A whole-spine MRI showed no evidence of transverse
myelitis and only some mild features of cervical
degeneration was noted (Figure 3). She was started
on azathioprine 50 mg daily in addition to her
pyridostigmine regimen. Routine blood taking

revealed no features of toxicities from the
azathioprine.

On last follow-up, more than 3 years after the start
of azathioprine and pyridostigmine, ophthalmic
examination revealed the absence of ptosis or diplo-
pia. There was a relative afferent papillary defect over
her right eye with bilateral optic disc pallor. Best-
corrected Snellen visual acuity was 0.05 and 0.6 over
her right and left eye, respectively. Spectralis optical
coherence topography (Heidelberg Engineering,
Carlsbad, CA, USA) demonstrated generalised thin-
ning of the bilateral peripapillary retinal nerve fibre
(RNFL) layers with an average RNFL thickness of
33 and 39 mm over the right and left eye, respectively
(Figure 4). There were no relapses of optic neuritis
for 3 years with the maintenance dose of azathioprine
50 mg twice daily for the NMO spectrum disorder
and pyridostigmine 30 mg four times a day for the
ocular MG.

DISCUSSION

NMO-IgG antibody is a specific test for NMO
and NMO spectrum disorders, with a specificity of
99–100% and sensitivity of 58–91%; detection rates
vary between the different immune assays.13–15

McKeon et al. demonstrated that 34% of NMO
patients are harboured with autoimmune antibodies
against neural tissues and muscles.16 Patients with
MG may trigger the onset of NMO spectrum disorder

FIGURE 4 Spectralis OCT demonstrating generalised RNFL thinning over both eyes.

FIGURE 3 MRI spine showing no evidence of transverse
myelitis and only some mild features of cervical degeneration.
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after thymectomy. In Leite et al.’s series of 16 subjects,
more than 70% of those with coexisting MG and NMO
spectrum disorder had a previous thymectomy,
although the exact pathophysiological explanation is
yet to be determined due to the rarity of this
association.17 The current evidence of the coexistence
of MG and NMO spectrum disorder is summarised in
Table 1.16,17

Our patient presented with bilateral recurrent optic
neuritis prior to the onset of ocular MG and was later
confirmed to have NMO spectrum disorder via
seropositivity for NMO-IgG. It has been reported in
the literature that in 90–98% of subjects, the diagnosis
of MG preceded that of NMO spectrum disorder with
a lapse time ranging from 4 to 16 years.10,17 Although
thymectomy has been postulated as a triggering factor
for NMO spectrum disorder,17 a low index of suspi-
cious for NMO spectrum disorder may lead to its
delayed diagnosis due to the absence of the typical
systemic features of NMO.

Our case was unique in that she presented with
bilateral recurrent optic neuritis, which may suggest
that she may have had a NMO spectrum disorder
prior to her onset of ocular MG. Our case reiterates the
importance of the testing for NMO-IgG in those with
ocular MG presenting with optic neuritis or other
atypical systemic neurological signs.10,16

Typical MRI spine features in NMO consists of T2
hyperintensities over three or more vertebral seg-
ments.5 More than 50% of subjects with NMO have
normal MRI brain scans at the initial phase, whereas
84.8% will develop abnormal brain lesions on serial
scans.9 Most of the brain lesions are non-specific and
concentrated in regions where the aquaporin-4 chan-
nels are expressed.18 The MRI brain features of our
patient are in line with the current knowledge in the
literature.

Patients with NMO-related optic neuritis often
show more marked thinning of the RNFL when
compared with MS.19 Our patient had an average
RNFL thickness of only 33 and 39 mm over the right
and left eye, respectively, which was much thinner

than the mean average thickness of those with
idiopathic optic neuritis at 3 months post attack
(103.9 ± 6.0 mm).20

To the best of our knowledge, this is the first
reported case in the literature of a Chinese patient
presenting with coexisting seropositive NMO spec-
trum disorder and ocular MG. Clinicians should have
a high index of suspicion for NMO or NMO spectrum
disorders in those with recurrent optic neuritis and
underlying systemic autoimmune diseases. The
earlier detection and treatment with systemic
immunosuppressant therapy can potentially reduce
relapse and alter disease progression in NMO spec-
trum disorders.21

Declaration of interest: The authors report no con-
flicts of interest. The authors alone are responsible for
the content and writing of the paper.

Note: Figure 4 of this article is available in colour
online at www.informahealthcare.com/oph.
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