
Aquaporin-4 (AQP4) autoantibodies are specific for neuromyelitis optica (NMO) and 

related spectrum disorders; the specificity exceeds 90%. NMO and multiple sclerosis (MS) 

share transverse myelitis and optic neuritis as typical symptom complexes, but they tend 

to be more severe in NMO and often are associated with longitudinally extensive lesions 

in the corresponding affected central nervous system (CNS) structures, which are rarely 

found in MS. While interferon beta and natalizumab benefit MS patients, they appear to 

exacerbate NMO.

Brian Weinshenker, MD, FRCP, Mayo Clinic, Rochester, Minnesota, USA, presented 

evidence for his argument that MS and NMO are mutually exclusive. AQP4 autoantibodies 

are highly specific for NMO. However, recently a small number of suspect false positive 

cases have been detected, typically seropositive with one assay technique, especially 

Enzyme-linked immunosorbent assay (ELISA), but seronegative with other reference 

assays, such as tissue and transfected cell immunofluorescence. Dr. Weinshenker 

cautioned to beware of a positive test result if the clinical story does not fit (ie, the patient 

does not have longitudinally extensive transverse myelitis, has oligoclonal bands or has 

brain lesions more typical of MS). 

In a Thai study, approximately 16/53 patients who were AQP4+ did not meet the criteria 

for NMO or NMO spectrum disorder but were diagnosed on clinical grounds as having 

MS, opticospinal MS (OSMS), or clinically isolated syndrome (CIS; Figure 1) [Siritho S  

et al. Neurology 2011]. However, in retrospect, these cases were clinically misclassified  

and clues, such as intractable vomiting or hiccup, were present indicating the patients  

had NMO.

Figure 1. AQP4 Antibodies “Trump” Clinical Diagnosis in Thai Patients.
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According to Dr. Weinshenker, NMO should not be 

automatically diagnosed in AQP4+ patients, as false 

positive results very rarely may occur. However, AQP4 

autoantibodies are highly specific, and a positive test 

should lead to careful consideration of the diagnosis. 

Physicians should be aware that the spectrum of NMO 

is broader than previously thought, and some patients 

clinically diagnosed as having CIS, MS or opticospinal  

MS may, in fact, have NMO.

Another Perspective

Joab Chapman, MD, PhD, Tel Aviv University, Tel Aviv, 

Israel, argued that NMO and MS do overlap. He presented 

a case study of a 15-year-old girl with rapidly progressing 

paraplegia, who clinically recovered on corticosteroids. 

Virology, lupus, and other autoimmune workups were 

negative, including presence of NMO. A clinical diagnosis 

of MS was made based on neurologic deficits (subacute 

dissemination in time and space, retrobulbar neuritis, 

and myelitis), typical MRI lesions, evoked potentials, and 

oligoclonal bands in cerebrospinal fluid. 

NMO disturbs MS dogma because antibody-producing 

cells and astrocytes (AQP4 is on astrocyte foot plates) play 

a major role, indicating that the MS complex comprises 

several diseases of which NMO is the first to be extracted. 

Prof. Chapman has treated several patients with NMO 

who also had systemic lupus erythematosus (SLE). This 

coexistence of autoimmune diseases, especially with SLE, 

is common, suggesting that NMO may be a manifestation 

of SLE. 

MS also overlaps with antiphospholipid syndrome (APS). 

Both affect white matter, cause motor disability, cognitive 

dysfunction, epilepsy, myelitis, are autoimmune disorders, 

and sometimes have similar magnetic resonance 

images. The two conditions can be differentiated with 

electrophysiologic tests; evoked potentials have 78% 

sensitivity and 90% specificity for differentiating MS from 

APS. ELISA studies found significantly high (p<0.001) levels 

of antiphospholipid antibodies in MS patients. 

The “New” Clinically Isolated 
Syndrome: To Treat or Not to Treat?

Clinically isolated syndrome (CIS) refers to the first 

neurologic episode in which a person experiences 

multiple sclerosis (MS)-related symptoms. According 

to the McDonalds 2010 criteria, MS can be diagnosed in 

patients with only one clinical episode. The diagnosis of 

CIS is reserved for patients who do not meet the criterion 

of dissemination in space and/or dissemination in time 

clinically and in the first magnetic resonance image (MRI). 

In this session, presenters debated whether or not patients 

with CIS should be treated. 

Hans-Peter Hartung, MD, Heinrich Heine University, 

Düsseldorf, Germany, presented the case that patients 

with CIS should be treated. In the MAGNIMS study 

[Filippi M et al. Arch Neurol 2009;], patients had a first 

MRI at 1.3 months and a second one at 5.0 months. With 

regard to conversion to clinically definite MS (CDMS), 

the two MRIs demonstrated 47% and 43% sensitivity, 

88% and 87% specificity, and 76.5% and 75% accuracy, 

respectively. The investigators concluded that a single 

MRI may suffice to identify a subset of CIS patients with a 

high risk of developing CDMS, even when it is performed 

within the first three months after the onset of symptoms. 

Studies have shown that a shorter first inter-attack 

interval and incomplete recovery from the first attack 

are predictors of long-term disability in patients with 

relapsing-remitting MS (RRMS). A 20-year study found 

that an early high rate of MRI disease activity is associated 

with long-term disease progression. Numerous studies 

show that axonal damage occurs early in MS and is 

irreversible. Several Phase 3 trials of early therapy for CIS 

have been completed. The CHAMPS, ETOMS, BENEFIT, 

and PRECISE trials demonstrated that significantly fewer 

treated CIS patients versus placebo patients had CDMS 

at 2 years (Figure 1) [Jacobs LD et al. N Engl J Med 2000; 

Comi G et al. Lancet 2001; Kappos et al. Neurology 2006; 

Comi G et al. Lancet 2009].

Figure 1. Studies in CIS Populations.
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CIS=clinically isolated syndrome; CDMS=clinically definite multiple sclerosis; IFNB-1a=interferon beta 1a; 
GA=glatiramer acetate.

Reproduced with permission from HP Hartung, MD.
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