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Case
Clinical Presentation

A right-handed African-
American woman, age 61, 
presented with multiple 
comorbidities including 
a 22-year history of well-
controlled systemic lupus 
erythematosus (SLE); rheu-
matoid arthritis, treated with 
chronic prednisone therapy; 
Sjögren’s syndrome; gout; 
low-grade mucosa-associat-
ed lymphoid tissue (MALT) 
lymphoma of left parotid 
gland status postresection; 
and hepatitis C. Ms. A came 
to the emergency depart-

ment with acute onset of constrictive, band-like sensa-
tions around her chest associated with paresthesia and 
numbness in her trunk and bilateral lower extremities 
and subsequent development of urinary incontinence. 
On examination, she was found to have mild weakness 
of bilateral lower extremities, loss of sensation to all 
modalities below the T4 level, and sensory ataxia lead-
ing to an unsteady gait. Her visual acuity, color vision, 
and pupillary light reaction were intact bilaterally. Ms. 
A’s brain MRI had findings of mild patchy signal abnor-
malities in cerebral white matter that were consistent 
with small vessel ischemic changes. Cervical, thoracic, 
and lumbar spine MRI findings included an expansive 
T2 hyperintense signal measuring 5.8 cm from T2 to 
T5, consistent with longitudinally extensive transverse 
myelitis (LETM) (Figure). Postcontrast imaging findings 
of abnormal enhancement at the T3 to T4 level were 
present. 

Longitudinally Extensive 
Transverse Myelitis
The borderline of neuromyelitis optica and systemic lupus erythematosus.
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Figure 1. MRI cervical and thoracic spine showing a T2 to T5 longitu-

dinally extensive hyperintense lesion consistent with the diagnosis 

of neuromyelitis optica.
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Differential Diagnosis
Our working differential diagnosis included a primary or 

metastatic neoplasm because of Ms. A’s history of MALT 
lymphoma, a demyelinating or inflammatory lesion because 
of her history of autoimmune disease, or an infectious pro-
cess because of her chronic immune suppression with ste-
roid use and anti-tumor necrosis factor-α (TNF-α) agents. 

Diagnostic Studies  
Ms. A’s blood analysis findings included erythrocyte sedi-

mentation rate (ESR) of 44, antinuclear antibody (ANA) 
titer of 1:2560 with a speckled pattern suggestive of SLE, 
normal complement 3 (C3) levels (116 mg/dL, normal 
range 90-180 mg/dL) but low complement 4 (C4) levels 
(14 mg/ dL, normal range 16-47 mg/dL), and a negative viral 
panel for hepatitis C, varicella zoster, and herpes simplex. 
Liver function, coagulation profile, renal function, urine and 
C-reactive protein (CRP) test results were unremarkable. She 
underwent lumbar puncture and cerebrospinal fluid (CSF) 
analysis, with unremarkable findings (white blood cell count 
0, red blood cell count 44, glucose 73, protein 37.4). 

Ms. A had a CT of her chest, abdomen, and pelvis to rule 
out any primary neoplasm or infection, including tubercu-
losis, given that she was previously treated with antiTNF-α 
for rheumatoid arthritis. An ocular coherence tomography 
(OCT) showed no evidence of retinal nerve fiber layer thin-
ning, ruling out optic neuritis (ON). 

Treatment and Follow-Up
Ms. A was started on pulse methylprednisone treatment 

that continued for 3 days when her CSF antibody study 
results were found negative for oligoclonal bands and posi-
tive for aquaporin-4 (AQP4) antibody confirming the diag-
nosis of neuromyelitis optica (NMO). She was then treated 
with 2 doses of 1,000 mg rituximab intravenously and had 
significant improvement of her symptoms after the second 
dose. She is receiving maintenance therapy with predni-
sone and mycophenolate and is doing well without no 
flare-ups to date. 

Discussion
Diagnosis

A severely disabling, autoimmune demyelinating disorder 
of the central nervous system that selectively targets optic 
nerves and spinal cord, NMO is characterized by LETM that 
involves 3 or more vertebral segments and recurrent epi-
sodes of ON.1-3 Until 2004, NMO was considered a variant 
of multiple sclerosis (MS). The groundbreaking discovery of 
AQP4 autoantibody (AQP4-Ab) showed instead that NMO 
has a distinct autoantibody–mediated astrocytopathy, and 
the presence of this AQP4-Ab confirms diagnosis of NMO 
with 100% specificity.1-3 

The absence of AQP4-Ab and presence of CSF-specific 
oligoclonal bands suggests MS when the clinical presenta-
tion and imaging findings meet the revised McDonald 
2017 criteria that require dissemination in space and time.4 
The lesions of MS are typically cerebellar, periventricular, 
and cortical/juxtacortical, involving the corpus callosum; in 
contrast, lesions of NMO typically involve the dorsal brain-
stem (area postrema), periependymal region in the dien-
cephalon, hemispheric white matter, and areas adjacent to 
the lateral ventricles. It is important to differentiate NMO 
from MS and other demyelinating conditions because 
both treatments and prognoses differ. 

Both organ-specific and nonorgan-specific autoimmune 
disorders (eg, SLE, rheumatoid arthritis, antiphospholipid 
antibody syndrome, Sjögren’s syndrome, myasthenia 
gravis, celiac disease, ulcerative colitis, autoimmune hypo-
thyroidism, psoriasis, scleroderma, chronic inflammatory 
demyelinating polyneuropathy, paraneoplastic disorders, 
insulin-dependent diabetes mellitus, and autoimmune 
encephalitis) are associated with NMO in up to 20% to 
30% of patients.5 Identification of AQP4-Ab as a bio-
marker for NMO allows the disease to be differentiated 
from other autoimmune diseases. Although neuropsy-
chologic complications of lupus may occur in up to 60% 
of patients, LETM is uncommon and has been reported 
in only 1% to 2% of patients with SLE in some large case 
series.5,6 Multidisciplinary, longitudinal care coordination 
that includes neurology, rheumatology, and physical and 
rehabilitation medicine is required to ensure proper iden-
tification of this small subset of patients with NMO and 
SLE and to enhance early recognition of NMO for patients 
presenting with a first central nervous system (CNS) event, 
especially LETM. 

Epidemiology
Although the acute presentation of transverse myelitis in 

a patient with SLE may deter further workup for other coex-
isting autoimmune conditions, SLE-related myelitis is rare 
and frequently presents as acute transverse myelitis (ATM) 
rather than LETM.6 The onset of ATM may be acute or 
subacute, with symptoms including weakness in the lower 
extremities, paresthesia, sphincter disturbances, and sensory 
level dysfunction at the thoracic segments.7 The main clini-
cal features of NMO consist of ON and LETM.1,7 

There are an estimated 4,000 people with NMO in 
the US and approximately 250,000 people worldwide.5 

Presence of AQP4-Ab confirms NMO with 
100% specificity. 
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The prognosis of NMO, which presents with a monophasic 
or relapsing form is poor compared with SLE myelitis.5-8 A 
small subset of patients with NMO (20%-30%) can have 
coexisting autoimmune diseases like lupus, Sjögren’s syn-
drome, and rheumatoid arthritis. Our case reiterates the 
strong association of NMO with other systemic autoim-
mune disorders. In a patient with an autoimmune disorder 
presenting with myelitis, early testing for NMO can help 
with prognostication and treatment optimization. 

Although 50% to 60% of patients with SLE develop neu-
rologic complications ranging from mild headache and 
vision changes to acute psychosis, seizures, and stroke, 
transverse myelitis has been reported in only 1% to 2% of 
patients with lupus.5,7 Although the prevalence of LETM in 
patients with SLE is unknown, a recent systematic review 
of the literature between 1966 and 2008 included 22 pub-
lished cases of SLE with LETM.9

Comorbid SLE and NMO is rare and the exact preva-
lence of NMO in patients with SLE is unknown. In a recent 
meta-analysis of 104 cases of people with SLE who also had 
demyelinating syndromes (DS), NMO was present in 13.5% 
(14/104) of patients. The initial presentation in 71.4% 
(10/14) of these patients was LETM.10 

Pathophysiology
There is increasing evidence that LETM in NMO 

is characterized by antibody-mediated neutrophilic 
degranulation and chemotactic damage. There is likely 
a pathogenic role of the NMO immunoglobulin G (IgG) 
antibody in mediating a humorally mediated spinal cord 
microangiopathy.10-13 

Treatment
Patients with established NMO or relapsing NMO spec-

trum disorder are typically treated with immunosuppres-
sive therapies that suppress B cells or antibody production, 
most commonly azathioprine, rituximab, or mycophe-
nolate.14-17 Rituximab, a monoclonal antibody against 
the protein CD20, depletes mature and precursor B cells, 
reduces disease activity, and prevents disability.18-22 

Although cyclophosphamide and methotrexate are 
commonly employed therapies for autoimmune disease 
that may also favorably affect NMO, there may be other 

therapeutic issues making collaborative team-based care 
appropriate, especially for patients with severe systemic 
manifestations, evidence of vasculitis, or inadequate 
response to immunosuppression.

Aquaporin-4 autoantibody seropositive LETM is associ-
ated with a high risk (>60%) of neurologic relapse within 
1 year, making timing and selection of immunosuppres-
sive therapy in patients with comorbid NMO and SLE 
crucial.5,6,14 The cornerstone of treatment for autoimmune 
transverse myelitis is concomitant high-dose cortico-
steroids with intensive immunosuppressive therapy (eg, 
cyclophosphamide). Aggressive, early treatment is crucial 
for a favorable response.6

Studies and existing guidelines indicate that patients 
with DS and SLE should receive either high-dose methyl-
prednisolone pulses (500-1000 mg daily for 3 or 5 days) 
with cyclophosphamide pulses (500 mg every 2 weeks for 
3 months or monthly doses of 750 mg/m2 body surface 
for 3-6 months according to severity and clinical response) 
or rituximab (1,000 mg intravenously once every 2 weeks 
for 2 doses, repeated every 6 months or 375 mg/m2 once 
weekly for 4 weeks, repeated every 6 months) as first-line 
prophylactic therapy for NMO. Mycophenolate mofetil 
(1-3 g/d), mitoxantrone (12 mg/m2 every 3 months), 
methotrexate or cyclophosphamide (7-25 mg/kg monthly 
for 6 months) are considered second-line therapy.

Monoclonal antibody therapies that interfere with 
TNF-α function, including infliximab, adalimumab, or etan-
ercept and immunomodulatory agents (ie, interferon-b) 
should be avoided because they may provoke a demyelin-
ating process.18

Prognosis
Recent studies reported that if a patient has a DS sec-

ondary to SLE, it could be life-threatening or lead to severe 
disability in a high proportion of affected patients; those 
with NMO have the worst prognosis.14,16 The major cause 
of disability is LETM followed by ON. By itself, NMO has 
very poor clinical outcomes with most patients having 
irreversible, severe neurologic disability. Research suggests 
that the presence of NMO-IgG antibodies may be associ-
ated with an increased risk (> 60%) of relapse of LETM and 

Other autoimmune disease occurs in 20% to 
30% of patients with NMO and 13% to 15% 
of patients with SLE have NMO but LETM is 
rare in patients with SLE (1%-2%).

CLINICALGEMS

For patients with NMO and SLE, early initia-
tion of antibody and B-cell–targeted thera-
pies (eg, IVIG, rituximab, PLEX, or intravenous 
pulse steroids with cyclophosphamide) may 
mitigate further episodes of ON or myelitis.
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development of ON.5,6,14 In a prospective study, risk of 
developing recurrent myelitis or new-onset ON in patients 
with an isolated LETM was more than 50% among those 
who were NMO-IgG seropositive, compared with 0% in 
those who were NMO-IgG seronegative.14 An early search 
for AQP4-Ab should always be performed in patients with 
SLE who have signs of demyelination to identify those 
with NMO who are at high risk for relapse and worse 
prognosis.9,10,23-25  

Controlled studies and development of a standardized 
registry for patients with SLE that includes LETM and NMO 
could help to develop an effective treatment strategy and 
targeted management plan for this debilitating illness. n
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SLE may present with different demyelinat-
ing syndromes including LETM; when  
associated with NMO, the prognosis is less 
favorable. Autoantibody to NMO (IgG) can be 
a valuable prognostic tool.
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