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THE CASE
A 26-year-old Hispanic/African American woman presented to our clinic with a 2-month his-
tory of nausea and vomiting, along with dizziness. The nausea and vomiting persistently 
worsened, and she was only able to tolerate apples and berries. During this 2-month period, 
she lost 20 pounds and her symptoms progressed to include pruritus, ataxia, and mild hearing 
loss, with reoccurring episodes of falls. 

THE DIAGNOSIS
On examination, she was found to be bradycardic with a heart rate of 47 beats/min, right- 
axis deviation, and inverted T waves in leads I, II, and augmented vector left. Her family 
history included the death of an aunt who was in her early 30s due to an unknown heart 
condition. 

Echocardiogram identified mild mitral valve regurgitation with an ejection fraction of 
55% to 60% (reference range: 55%-70%). Cardiology determined that her bradycardia was 
not the source of her symptoms. A neurologic exam identified 3+ hyperreflexia (indicating 
the reflex was increased), tandem gait instability, and left oculomotor dysfunction. 

Brain magnetic resonance imaging (MRI) identified bilateral parietal white matter le-
sions where a demyelinating process could not be excluded (FIGURE 1A). The patient’s symp-
toms of nausea and vomiting continued, and she only tolerated peanuts and liquids. An 
MRI of the spine was negative. 

Laboratory testing revealed that the patient was negative for human immunodeficiency 
virus (HIV), syphilis, Lyme disease, and lupus. Her thyroid-stimulating hormone level was 
1.7 mIU/L (reference range: 0.4-4.2 mIU/L), and her vitamin B

12
 level was 504 pg/mL (refer-

ence range: 160-950 pg/mL). 
The patient’s lumbar puncture was negative for oligoclonal bands. The IgG synthesis 

rate/index cerebrospinal fluid (CSF) was –3.9, ruling out multiple sclerosis. Her CSF culture 
was negative, with a glucose level of 42 mg/dL (reference range: 70-110 mg/dL), colorless 
appearance, 1 white blood cell, and spinal albumin of 12.2 mg/dL (reference range:  
8-42 mg/dL). The visual evoked potential was negative. The aquaporin-4 (AQP4) antibody 
was positive at 3.4 U/mL, and the myelin oligodendrocyte glycoprotein (MOG) antibody 
was positive. 

Gastroenterology concluded a normal gastric accommodation and unremarkable com-
puted tomography (CT) enterography. Moderate erosions were identified in the stomach 
with an erythematous gastropathy. The patient was placed on a proton pump inhibitor.
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Following the examination and labora-
tory testing, the patient was admitted under 
our family medicine service for neuromy-
elitis optica (NMO) affecting the area pos-
trema. NMO, also known as Devic’s disease, 
is an autoimmune disorder that affects the 
spinal cord and optic nerves.  Autoantibod-
ies against AQP4 are created in the periph-
ery and are directed against astrocytes in the 
central nervous system. These antibodies 
bind to the foot processes of astrocytes, in-
ducing complement-mediated cell damage 
and granulocyte infiltration.1-5 

z Intravenous methylprednisolone was 
initiated at 250 mg every 6 hours for 3 days. 
A repeat brain MRI demonstrated non-
specific multiple scattered foci of hyper-

intense signal involving the subcortical 
supratentorial white matter without abnor-
mal enhancement, most likely representing 
nonactive demyelinating plaques (FIGURES 1B  
and 1C). 

z Dx is revisited. Our patient was referred 
to an NMO clinic for evaluation. After further 
testing (including a repeat MRI based on the 
neurologist’s specifications, anti-aquaporin 
antibody testing, and MOG-antibody testing) 
and case discussion, it was determined that 
the patient had MOG-antibody disease. This 
disease, along with NMO, comprise a spec-
trum of disorders referred to as neuromyelitis 
optica spectrum disorder (NMOSD).

The patient was subsequently prescribed 
a rituximab infusion, 500 mg/50 mL, to treat 

FIGURE 1

MRI scans lend further support to diagnosis

Scattered hyperintense foci were seen in bilateral parietal centrum 
semiovale (A). An axial T2-FLAIR demonstrated foci of hyperintense signal 
in the subcortical white matter of the left parietal lobe (B). Scattered 
subcortical hyperintense foci were visible on the T2-FLAIR sagittal  
view (C). 

These findings are not pathognomonic for neuromyelitis optica 
spectrum disorder (NMOSD), but it is common to see small hyperintense 
dots or patches on T2-FLAIR in the subcortical and deep white matter 
region of patients with NMOSD. With these findings on imaging and 
positive anti-aquaporin-4 and MOG antibodies, it was determined that 
this patient had NMOSD/MOG-antibody disease. 
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Risk factors for 
NMOSD include 
female gender, 
Asian and African  
ethnicities,  
Epstein-Barr virus  
seropositivity, and 
tobacco abuse.

the current attack. One infusion was to be 
completed weekly for 2 weeks with plans to 
repeat treatment every 6 months to prevent 
flares of NMO. During the first dose, the pa-
tient had a reaction to the treatment, which 
caused pruritus and chest tightness. She was 
able to complete the infusion after being 
treated with diphenhydramine. 

z Tx continued. In order to complete 
the second of 2 infusions of rituximab, the 
patient was pretreated with oral methylpred-
nisolone the night before the infusion, along 
with diphenhydramine and acetaminophen 
on the day of treatment. Fortunately, the pa-
tient tolerated the infusion well with no ad-
verse effects or reactions. 

DISCUSSION
Within the NMO spectrum, the MOG an-
tibody is positive in up to 42% of AQP4-se-
ronegative cases.6 MOG is a minor myelin 
component that is expressed exclusively in 
the central nervous system on the surface of 
myelin and oligodendrocyte processes. The 
role of this glycoprotein is not well under-
stood but is hypothesized to function as a cell 
surface receptor or cell adhesion molecule.7

Among a cohort of 252 patients from 
the United Kingdom who tested positive for 
the MOG-IgG1 antibody, optic neuritis was 
seen in 55%, while 18% experienced trans-
verse myelitis, and 15% had a history of area 
postrema syndrome. A brain MRI identi-
fied lesions in all areas of the brain includ-
ing the brain stem, cerebellum, and cerebral  
hemispheres.8 

z Risk factors for NMOSD include female 
gender, Asian and African ethnicities, Epstein 
Barr virus seropositivity, and tobacco abuse. 

z Differential diagnosis. Many diseases 
or conditions that are inflammatory, auto-
immune, infectious, or neoplastic can in-
volve the central nervous system and mimic 
the clinical and radiologic phenotypes of 
NMOSD-AQP4. They include lupus, SjÖgren’s 
syndrome, multiple sclerosis, sarcoidosis, 
acute disseminated encephalomyelitis, HIV, 
and vitamin B

12
 deficiency. 

z Treatment. The standard treatment is 
intravenous methylprednisolone, 1 g/d for 3 

to 5 days followed by a steroid taper. Thera-
peutic plasma exchange is recommended 
for refractory cases and in patients with spi-
nal cord demyelination.9-11 Rituximab is the 
first-line therapy for attack prevention12-15 
in NMOSD broadly and may be effective in 
MOG antibody disease, as well. In an open-
label study of patients with NMOSD treated 
with rituximab, 64% were relapse free at fol-
low-up, which ranged from 12 to 67 months.13 
In a long-term study of patients treated with 
rituximab, 87% maintained a reduced relapse 
rate and 93% had improvement or stability 
over a 5-year follow-up.14

z Our patient. After her diagnosis of 
NMOSD/MOG-antibody disease, our pa-
tient’s symptoms progressed to include ver-
tigo, vestibular ataxia, pruritus, left foot drop, 
lower extremity numbness, and decreased 
hearing. After the second rituximab infusion 
her symptoms continued, but over time sta-
bilized and have not worsened. She currently 
receives gabapentin 300 mg every 8 hours, 
as needed, for extremity numbness (which 
has been working well) along with sertraline  
100 mg/d for depression. 

Subsequent office visits have showed no 
further weight loss. Based on the current re-
sponse to the rituximab, her prognosis is un-
determined by Neurology as they continue to 
monitor for progression. 

THE TAKEAWAY
Vestibular ataxia, foot drop, pruritus, ver-
tigo, decreased hearing, numbness, and 
oculomotor dysfunction in the presence of 
nausea and vomiting should raise suspicion 
for NMOSD. The presence of AQP4 antibod-
ies along with demyelinating central ner-
vous system lesions, is highly indicative of 
NMO. The presence of MOG antibodies may 
indicate NMOSD/MOG-antibody disease. 
The initial treatment of NMOSD is intrave-
nous methylprednisolone, which can be fol-
lowed by treatment with rituximab to achieve  
remission.   			                  JFP
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